aYbntes

AVASOFT-ThinFilm for AvaSpec-2048

version 7.3

USER’S MANUAL

© in Film - " G/N: x
W A+ aSoft 7.0 Thin Film - 2006 Avantes - 5/N: 030104151 = Dﬂ- ==l

Fle Edit Setup Yiew Application Help

sop|| E BE[| SR D B b |
pecstion e sl JEE = =00 i Wavelength [nm]. Imn,uqs Spectuml: |Master =
Use b o) [250 1o [500

Reference: [S_iinink . |

Coating:  [Si02_hemirk . |
Substiate [SL{00K |

Thicknes

Lawer Limit (nm) [0

812,5 nm

Upper Limit (nm) ~ [1000
Fit Cuality: 0,013775

Apply I

Cptions

Load | seve |

gth [ I'r'lr]ILI

Master File: AVANTESDDOS. TFA smplitude: 27,840 Smoothing: 6 |Spline: OFF

November 2008

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



aYlntes

0 AVASOFT INSTALLATION

1 GETTING STARTED

1.1 Quick Start: Measuring and saving a Reflectance spectrum and a Film Thickness
1.2 Film Thickness Primer
1.3  Layer Display Window
2 MAIN WINDOW
2.1 Menu bar
2.2 Button bar
2.3 Edit bar
2.4  Graphical region
2.5 Status bar
3 MENU OPTIONS
3.1 File Menu
3.1.1 File Menu: Start New Experiment
3.1.2 File Menu: Load Dark
3.1.3 File Menu: Load Reference
3.14 File Menu: Load Experiment
3.1.5 File Menu: Save Dark
3.1.6 File Menu: Save Reference
3.1.7 File Menu: Save Experiment
3.1.8 File Menu: Print
3.1.9 File Menu: Black and White printer
3.1.10  File Menu: Display Saved Graph
3.1.11  File Menu: Convert Graph - to ASCII
3.1.12  File Menu: Exit
3.2 Edit Menu
3.2.1 Edit Menu: Edit .NK File
322 Edit Menu: Expand Cauchy File
323 Edit Menu: Create New NK-table from .txt file
33 Setup Menu
331 Setup Menu: Hardware
332 Setup Menu: Wavelength Calibration Coefficients
333 Setup Menu: Smoothing and Spline
334 Setup Menu: Correct for Dynamic Dark (AvaSpec-2048 only)
335 Setup Menu: Subtract Saved Dark
3.3.6 Setup Menu: Strobe Enable (DO1)
337 Setup Menu: 1 kHz Enable (DO2)
2 AVASOFT 7.3 ThinFilm for USB1 Manual.doc November 2008
Avantes website: http:/www.avantes.com email: Info@avantes.com

13
13
13
15
16

17

18

18
18
19
19
19
19
19
20
20
21
21
22
22

23
23
24
24

25
25
25
26
26
27
27
27



aYBntes

338 Setup Menu: Options
3.3.8.1 Setup Menu: Options - Check on Saturation.
3.3.8.2 Setup Menu: Options — Autosave Spectra Periodically
3.3.8.3 Setup Menu: Options - Correct for Drift
3.3.8.4 Setup Menu: Options - Automatic Save Dark by TTL shutter
3.3.8.5 Setup Menu: Options - External Trigger Setting
3.3.8.6  Setup Menu: Options - Auto configure Integration time
3.3.8.7 Setup Menu: Options - Suppress Save Comments
3.4  View Menu
34.1 View Menu: Scope Mode
342 View Menu: Reflectance Mode
343 View Menu: Channel
344 View Menu: Graphic Reset
345 View Menu: Autoscale Y-axis
3.4.6 View Menu: Change Graph Scale
3.4.7 View Menu: Goto Preset Scale
348 View Menu: Grid Enable
349 View Menu: Progress Bar Enable

4 APPLICATIONS

4.1 Applications: History Channel Functions

4.1.1 History Application: Function Entry
4.1.2 History Application: Start Measuring
413 History Application: Display Saved History Graph

4.2  Applications: Wavelength Calibration
Calibrate Wavelength Application: Perform New Calibration
Calibrate Wavelength Application: Restore Original Calibration

4.2.1
422

4.3  Applications: Process Control Application
Digital Output signals
Using the Process Control Application in AvaSoft

4.3.1
432

4.4 Applications: Excel Output

4.4.1 Select Source Data
442 Enable Excel Output
443 Settings

444 Start Output

4.4.5 Stop Output

4.4.6 Optimization Notes

APPENDIXA TROUBLESHOOTING

How to rectify an incorrect (USB) installation

November 2008 AVASOFT 7.3 ThinFilm for USB1 Manual.doc

3

Avantes website: http://www.avantes.com

email: Info@avantes.com

28
28
31
32
35
35
36
37

38
38
38
38
38
38
39
39
39
39

40

40
40
43
45

47
47
48

49
49
49

51
51
51
52
54
55
55

56

56



aYlntes

Before you connect the AvaSpec spectrometer to the USB port of your computer, you need to install the
AvaSoft software first.

0 AvaSoft Installation

AVASOFT ThinFilm is a 32-bit application and can be installed under the following operating systems:
e  Windows 95/98/Me
e  Windows NT/2000/XP/Vista

If the operating system is Windows 95 or Windows NT4.0, use a standard RS-232 cable (with male and
female DB-9 connectors) to connect the AvaSpec to the serial port of the computer.

Installation program

With each new spectrometer system, an AVANTES PRODUCT CD-ROM is included. One of the options
in the main menu which is shown after the CD-ROM is inserted in the CD-ROM drive, is to install AvaSoft
software. After selecting this option, a submenu is displayed in which AvaSoft-ThinFilm for AvaSpec-2048
can be selected.

Installation Dialogs

The setup program will check the system configuration of the computer. If no problems are detected, the
first dialog is the “Welcome” dialog with some general information.

In the next dialog, the destination
directory for the AvaSoft 43, Choose Destination Location x|
ThinFilm software can be
changed. The default destination
directory is C:\Thinfilm7USBI1. 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 exist,
it will be created.

Setup will install AvaSoft-Thinfilm - 1SB1 in the following folder.

To ingtall into a difterent folder, click Browse, and select
anather falder.

You can choose hot to install AwvaSoft-Thinfilmn - LSBT by
clicking Cancel to exit Setup.

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 Installation”
dialog is shown. After clicking the < Back
“next” button, the installation —
program starts installing files.

CAThinfilm7USET Browsze. . |

" Destination Folder

During this installation, the installation program will check if the most recent USB driver has been installed
already at the PC. If no driver is found, or if the driver needs to be upgraded, the Device Driver Installation
Wizard is launched automatically, click Next. If the Operating System is Windows Vista, it will display a
message that it can’t verify the publisher of the driver software, select “Install this driver software
anyway”.
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Device Driver Installation ¥izard

Welcome to the Device Driver
Installation Wizard!

Thig wizard helpz you install the software drivers that zome
computers devices need in order ta wark.

To continue, olick Mext.

< Back Cancel |

Wizard

Device Driver Installati

Completing the Device Driver
Installation Wizard

The drivers were successhully installed on this computer.

You can how connect your device ta this computer. [F pour device
came with instructions, please read them first.

Diriver Mame | Status
W/ Avantes AvaSpec-USE1 diver . Ready to use
<] | H

< Back I Finish I

Cancel |

After the drivers have been installed successfully, the dialog at the right is displayed, click Finish.
After all files have been installed, the “Installation Complete” dialog shows up. Click Finish.

Connecting the hardware

Connect the USB connector to a USB port on your computer with the supplied USB cable. Windows will
display the “Found New Hardware” dialog. Select the (default) option to install the software automatically,
and click next. After the Hardware Wizard has completed, the following dialog is displayed:

Found New Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard has finished instaling the software far.

AvaSpec-SB1

Click Finizh to close the wizard.

< Back [Cancel

Click Finish to complete the installation.

Please note that if the spectrometer is

Connected to another USB port to which it has not
been connected before, the “Found New Hardware
Wizard” will need to install the software for this port
as well.

Windows Vista will install the driver automatically, without displaying the “Found New Hardware Wizard”

dialogs.
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AvaSoft-Thinfilm can be started Windows Start Menu. Under Start-programs, the group “AVANTES
Software” has been added. This group contains two icons. With the red “V” icon, AvaSoft-Thinfilm is
started. The AvaSoft Help icon can be used to activate the AvaSoft help files (these help files can also be
activated from the Help menu after starting AvaSoft).

Launching the software

After starting AvaSoft-Thinfilm, the dialog at ~ JIEECE x|
the right will be shown to indicate that the
USB connection has been detected (a similar
dialog will be shown if the serial RS-232
interface is used):

@ Spectrometer detected on USE, Mumber of Pixels = 2043

After clicking the OK button, the main window is displayed. Refer to section 2 for a description about the
main window components. A “Quick Start” can be found in section 1, if you want to start measuring
immediately. Detailed information about the menu options are found in section 3. Depending on the
number of add-on modules that were ordered, up to four applications are available in AvaSoft ThinFilm,
which are described in section 4:

o History (standard)

. Wavelength Calibration (standard)

. Process Control (add-on module)

o Excel Output (add-on module)
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1.1 Quick Start: Measuring and saving a Reflectance spectrum and a Film Thickness

1 Getting Started

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

2. Connect the reflectance probe to the light source and to the spectrometer input port(s) and set up the
experiment for taking a reference spectrum. The reference spectrum should be taken from the uncoated
substrate material.

3. Enter correct values for materials, wavelength limits and thickness limits in the Layer Display window.
Press ‘Apply’ to save.

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.
This amount of light is controlled by the integration time. AvaSoft-ThinFilm can search for an optimal
integration time by the “Autoconfigure Integrationtime” menu option (under setup-options) or by the
button “/AC” from the button bar. The integration time can also be changed manually as described in
section 2.3.

5. Now turn off the light source and save the Dark data. This is done by selecting File-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.

6. 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 (next to the black one). Always use Save
Reference after the integration time has been changed. After saving a reference, replace the reference
material by the coated material. Verify that with the coated material, the maximum value of the signal
is not overloading the spectrometer. In most cases this will not be the case as the coating will absorb
part of the light, but for some coatings the light of the coated material will reflect more than uncoated
reference material. If this is the case, a new reference and dark spectrum should be taken at a lower
integration time at which the coated material will not overload the spectrometer.

7. Click at the reflectance (R) button to switch to reflectance mode. This will also start the Film Thickness
measurements, displayed in the Layer Display window. 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 Reflectance mode), choose File-Save-Experiment from the menu, or click the
Save Experiment button from the button bar.

9. To improve the Signal/Noise ratio, a number of spectra may be averaged. To do this, the value in 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.
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As light is reflected from both sides of a transparent thin film on a reflective surface, an interference
spectrum is formed. This spectrum looks generally like a sine wave with a frequency that decreases with
the wavelength (a ‘chirp’). The thickness of the layer determines the frequency of the sine wave at a given
wavelength, where a larger thickness will render a higher frequency (i.e. more waves visible).

This means that you can determine the thickness of a layer by either determining the frequency of these
sine waves directly from the measured spectrum (through Fast Fourier calculations), or by calculating a
theoretical spectrum for lots of different values for thickness, and matching these spectra with the measured
one, yielding the best fit as the measured thickness.

Both methods are available in AvaSoft-ThinFilm.

The FFT algorithm can be used if the range to be searched is too large to be calculated in a reasonable
amount of time with the “Match Spectrum” algorithm, or if the materials are not well defined. The finish of
some materials (“roughness”) can influence the reflectance values considerably.

The “Match Spectrum” algorithm is the default one. It is most suited for thin layers of well defined
materials, e.g. those used on silicon wafers.

The “Match Spectrum” algorithm has a zooming feature that will speed up readings considerably.

A running range is kept from the last 10 values of the Fit Quality value. This value is used as a marker for a
stable measurement. If this value drops below a defined level, then the theoretical spectra will not be
calculated for the full range between the lower and upper limit. They will only be calculated for a limited
range of steps, above and below the current thickness measurement value. A single value above the defined
level (meaning the fit is not that good anymore) will undo the zoom, and the full range will be calculated
again.

1.2 Film Thickness Primer

For thin layers, the lower end of the wavelength spectrum will limit the precision with which thin layers
can be measured. Very thin layers will yield only part of a single sine. The wavelength range from 200-400
nm can be very important in this case.

For thick layers, the resolution of the spectrometer will be the limiting factor in the measurement, as the
sine waves will start to fuse together. The upper end of the wavelength spectrum will yield the best results
in this case, as the frequency of the sine waves becomes larger with increasing wavelength.

These effects are illustrated in the following figures that show theoretical reflectance spectra for Si02
layers on Si with a thickness of respectively 10 nm, 500 nm, 5000 nm and 50000 nm.
The wavelength range is 200 — 1100 nm in all four figures.

Redactance (%)
cndEENHREL ERBRANERER
I
{
Retectance (%)
cwdFHRUREAEERRINBRER

x0 a A O x}mw‘ (‘r“wu Lo 0 1000 1100 Waelerth (rem)
Thecrstecal jrm] = - i
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10 nm 500 nm
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1.3 Layer Display Window
The thin film input fields, as well as .the on—l.lne dlsplay of the g _(ol x|
thickness measurements and fit quality are situated in a separate : :

. . . Options
window that will open on starting the program.
In reflectance mode, the layer thickness will be calculated online Spectum: |haster =

for the selected spectrometer channel. By opening a reflectance Use & [nm): [250 1o [1050

spectrum that was saved before (see also section 3.1.10), a second Flafersnoe: IW_I
Layer Display window will be presented with the layer thickness CE=

aqd inqu parameters for'this saved spectrum. This second Ciaeliing 502 (therm].nk _I
window is available to view saved spectra or recalculate the :
thickness value with different input values. You can view and Substrate: IS'—“ 00).nk _I
compare a single saved spectrum and thickness value in the L
bottom Layer Display together with the live values in the upper Thicknes .
Layer Display. Lower Lirit [firn) IE
The following fields are available: |355 ,7 nm
The spectrometer channel can be selected in the upper combobox. Klgrazs (L IEDD
Click the down arrow to select a different channel, if available. . ,
. . . J Fit Quality: I
For a single spectrometer, this field will always display “Master”. -l LR

The wavelength limits used in the calculations can be edited in
the two input fields on the next line. Default values here will
reflect the full range of the spectrometer channel. Be sure to view
the Reflectance spectrum and limit the range here accordingly. Without a UV light source, you should set
the lower limit to about 400 nm, as the Reflectance spectrum will only contain bogus noise information at
very low signal values.

The next three fields show the filenames for the .nk files used. The default values are for a SiO2 coating
layer on a Si substrate.

Normally, you should enter the same filename for Reference and Substrate. The Reference field is available
to enable use of a different (uncoated) reference material, in case the substrate material is not available in
an uncoated state.

Load | Save

November 2008 AVASOFT 7.3 ThinFilm for USB1 Manual.doc 9
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You can change the values for the filenames by clicking the —I button to the right of each field.
Afterwards, you will enter a File Open Dialog, that allows you to select an .nk file for many predefined
materials.

2lx]
Look in: I 3] materials j L |‘j€ .
carbides ] resists_Shipley
fluorides [ selenides
glasses (21 semiconductars
metals [ silicides
nitrides [Z]sulfides
others [CJtellurides
oxides
palyimides
resisks_Arch{Olin}
resists_Clariant
resists_MRT
File name: I j Open I
Files of type: Ink files [*.nk) j Cancel |
F

The lower and upper thickness limit values can be edited in the fields in the lower part of the Layer Display
window. If you are confident about the layer thickness, select a narrow range here. This will significantly
speed up your measurement in the default Match Spectrum mode, as it will limit the amount of spectra that
are calculated for each reading.

The buttons at the bottom of the Layer Display window allow you to Save and Load the menu settings. The
‘Apply’ button will produce a ‘thin.ini’ file in your main AvaSoft ThinFilm directory. The information
saved will be reloaded in the next session.

The ‘Load’ and ‘Save’ buttons allow you to save the same information to a different filename (‘*.rcp’ for
recipe) in the recipes subdirectory, and reload it at a later time.

These files contain information for all (available) spectrometer channels. When saving, the information for
the channel shown is updated in the file.

The large type Thickness field and the Fit Quality field are read-only. The Fit Quality is defined as the
square root of the average SSR (sum of squared residuals), when comparing a theoretical spectrum with a
measured spectrum. The reflectance values are normalized first by dividing them through the calculated
reference reflectance.

The lower part of the window can also show warning signals when displaying thickness values, to signal
possibly incorrect measurements:

If the Fit Quality value exceeds a preset level (described below under ‘Options’), the field will be colored
red. If the Thickness field value equals one of the thickness limit values, then this thickness limit value
field will also be colored red.
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You can select more options by opening the ‘Advanced Options’ 4 Advanced Options - 10| x|
menu, available under the ‘Options’ menu in the Layer Display
window:

The bottom part of this form allows you to select which algorithm is Thicknsss Step Sizs ] [4

used to calculate thickness values. The default value is ‘“Match Fit \w/arming Level [0:25
Spectrum’, which is suited best for thin layers of well defined Narow Search Steps |5
materials. M arrow Search Boundary IW

The ‘FFT Model’ algorithm is suited best for thick layers, and for
materials where roughness of the material influences the reflectance

value. —Select Algorithm
f* Match Spectum

Show Response Curve [

The upper part of the form only applies to the ‘Match Spectrum’

. ¢ FFT Model
algorithm. -

The ‘Thickness Step Size’ value determines the interval between
the lower and upper thickness limits at which the theoretical
reflectance spectrum will be evaluated against the measured reflectance spectrum during the first (global)
search. The default step size is 4 nm. By decreasing this value, more theoretical spectra will be evaluated
during the first step in the algorithm. This will take more time, but it can also increase the certainty of
finding the best solution.

The graph at the left shows the quality of fit at the Y-axis
against the evaluated layer thickness at the X-axis. In this
example the thickness limits were set to 0 nm and 1000 nm, as
shown at the X-axis. With a 4 nm step size this means that 251
spectra are evaluated in the first run. From the shape of the
curve can be concluded that it is very unlikely that the best
thickness found (= minimum at 277 nm) is not the optimum.
Decreasing the thickness step size will therefore not give a
higher certainty for this material. You can also choose to take
larger steps here to speed up calculations. It is of course also
possible to miss an optimum if this value is set too high.

The 4 nm step size has been tested on a lot of different
materials and leads in all tests to the right optimum. The graph
at the left is called the response curve and is available in
AvaSoft-ThinFilm to get an impression about the robustness of
the solution that was found. A detailed description about this feature can be found at the next page.

T T T
0 200 400 500 §00 1.000

The ‘Fit Warning Level’ can be changed if the default warning level is not correct for your setup. If the ‘Fit
Quality’ value exceeds this warning level, the "Fit Quality’ field in the Layer Display will be colored red.
The next two fields, ‘Narrow Search Steps’ and ‘Narrow Search Boundary’, allow you to fine-tune the
zooming feature that is part of the ‘Match Spectrum’ algorithm. A running range is kept from the last 10
values of the Fit Quality value. This value is used as a marker for a stable measurement. If this value drops
below the ‘Narrow Search Boundary’, then the theoretical spectra will not be calculated for the full range
between the lower and upper limit in the Layer Display window. They will only be calculated for a limited
range of steps, above and below the current thickness measurement value. The thickness range of steps is
the product of the ‘Thickness Step Size’ and the ‘Narrow Search Steps’, both under and over the currently
measured thickness value.
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A single running range value that is over the limit will undo the zoom effect, and the full range will be
calculated again. After at least 10 readings, the algorithm can zoom in again.

If you check the ‘Show Response Curve’ checkbox, the Layer Display will show a graph of the fit quality
against layer thickness.

Layer Display - |I:I|5|

Opkions

Spectruml: IMaster "l 015 .
Use & [nm): |249 to |1EISD 0,14 1 :
Reference: ISi_[‘l 00).rik, _I ENEE

0124---1

Coating: ISiD2_[therrn].nk _I 0,11 4
Substrate; ISi_['IDD].nk _I 0.1

s N ]
—Thicknes 00z 1 : ' . : ' . : |

Lawwer Limit [m) IEI 0,07 |
0,06
276.7 nm

0,05 -
Upper Limit [nm]  [1000 004 4

DIDS_ 1 1 1 1! 1 1 1 1
Fit litu: I LA B B L B L B I L B B B |
it Quaiity UL 260 265 270 275 280 255 290 295

Apply | Load | Save |

wiide | Current Walue Igﬂgzp’g

This allows you to monitor whether there are more optima present in your range. You can also fine-tune the
zooming feature here. The Narrow and Wide buttons force the algorithm to zoom in or out. The ‘Current
Value’ is the running range value, which is the absolute range in the last 10 values of the ‘Fit Quality’
value.

The bottom Layer Display is almost identical to the top one. Spectum2: |HVANTES0001.TRA
This form will be opened if you select ‘Display Saved Graph’ from Use h [nm} [240 1o 309
the File Menu in AvaSoft’s main window. Reference: IW _I

It will be closed if you uncheck the ‘Display Saved Graph’ menu
item. There is a single ‘Recalc’ button instead of the three buttons in Coating: |SiD2_[therm].nk _|

the top form. Substiate: [s_0oink |

The ‘Recalc’ button allows you to try different settings for

wavelength or thickness limits, or different .nk files together with an Uiz
existing reflectance spectrum. You can also edit the advanced options Lower Limit () [5
by selecting ‘Advanced Options — Lower Display’ from the Options |1 00.4 nm
menu in the Layer Display window. :
Pressing. ‘Recalc’ will recalculate the values for Film Thickness and Upper Limit frm][500
Fit Quality.
Fit Qualiy: [0558745
Recal: |
12 AVASOFT 7.3 ThinFilm for USB1 Manual.doc November 2008
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File Setup Miew Applcation Help

2 Main Window

2.1 Menu bar

The menu’s and submenu’s are described in section 3.

2.2 Button bar

sart| I EH & 2% S R| [ Rtk

z
5
I

M Start/Stop button
The Start/Stop button can be used to display data real-time or to take a snapshot

h&€<D>»

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 screen. As an Set Big Step CursaeiSESu x|
alternative for dragging the line, the small step and big step arrow Set oursor movement in nm for "¢<" and 3"
buttons may be used, or the left and right arrow keys on the keyboard. [
The step size for the arrow buttons can be changed by holding down

the CTRL-key while clicking at a (single or double) arrow button.

ok, I Cancel

. 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 File-Save Reference. The dark button is the

black button at the left top of the screen. It needs to be clicked to save the dark data. The same result can be
achieved with the option File-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 File-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 File-Print.

% Print button

B M
O35l Channel button

After clicking the Channel 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.

SI 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.

m Reflectance button

By clicking the R button, the data will be presented in Reflectance Mode. The same result can be achieved
with the option View-Reflectance Mode. When first starting the program, thickness calculation will only
start after the first switch to Reflectance Mode.

| II] 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

E Change Graph Scale button

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 functionality is View-Change Graph Scale.

Goto Preset Scale button

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

_)i(_ Graphic Reset button

J“ncl Auto Configure Integration time button

After this button is clicked, AvaSoft ThinFilm 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
a maximum scope signal of about 14000 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.

El H.C.F. button

The History Channel Function button allows you to switch directly to the history channel function screen to
start measuring immediately. Of course first the functions need to be defined.

2.3 Edit bar

Imtegration time [ms]; |5 Average: |1 Wizrvelength [nm] 1545 20

When AvaSoft ThinFilm 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 a single scan, so
the higher the signal. If the integration time is set too long, too much light reaches the detector. The result is
that, over some wavelength range, the signal extends the maximum counts (16384) or in extreme case
comes down towards zero. Entering a shorter integration time can usually solve this. Try to adjust the
integration time, such that the maximum count over the wavelength range is around 14000 counts. When
not enough light reaches the spectrometer, likewise a longer integration time should be entered.
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It’s also possible to let AvaSoft ThinFilm search for a good integration time by clicking the ‘/AC’ button,
or by using the menu option Setup-Options-Auto Configure Integration time.

Since measurements are done in Reflectance mode, new reference and dark spectra need to be saved after
the integration time has been changed.

Average

With this option, the number of scans to average can be set. A spectrum will be displayed after every #
scans. This spectrum is the average of the # scans.

Wavelength[nm]

The wavelength shows the position of the cursor, which becomes visible if the cursor button is down. The
amplitude of the signal, which is given in the statusbar at the bottom of the main window, is the amplitude
at the wavelength shown in this field.

2.4 Graphical region

The graphical region displays
the data in an XY-diagram, with
at the X-axis the wavelength in
nanometers, and at the Y-axis
the detector counts. After
loading or saving a reference and
dark spectrum, Reflectance can
be selected as the Y-axis. In this
mode, two graphs will be shown.
The measured Reflectance
spectrum will be shown, drawn
with a thin line. The calculated
theoretical spectrum for the
measured thickness will also be
shown, drawn in the same color,
but with a thicker line. This T T . - G 4 d
second line is only drawn !
between the wavelengths entered
in the Layer Display window.

Line Style editor

New in AvaSoft 7 is that displayed graphs can be deleted or Dedckivate AYANTESDOOL ROH
properties of the displayed graphs, such as line style or color or Line Properties
comments can be changed. This is done by clicking with the right Edit Carmment

mouse button on the line in the graphical display. A small line edit

box will occur. Border Editor |
Now the line can be deactivated or the line properties can Style: I e J
be changed as depicted in the border editor or the comments = o

can be edited. Calor... [ | Width: I'I :II

I Fiound j k. Cancel |
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Zoom in: select a region 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 in 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 a mouse-wheel is available on the mouse being used, then the spectrum can be moved up or
down by moving the mouse wheel.

2.5 Status bar

Master  |File: AVANTESOO0Z, TFA amplitude: 63,56 |[Smoothing: 4 |Spline: OFF | y

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. The field at the right of the Spline setting is used to indicate that the
spectrometer is receiving too much light at a certain wavelength range (=16383 counts before correcting for
dynamic dark, smoothing or averaging), in which case the label “saturated” will become visible. See also
section 3.3.8.1: check on saturation.
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In sections 3.1 to 3.5 the five main menu options (File, Edit, Setup, View and Application) and their
submenu's are described in detail.

3 Menu Options

3.1 File Menu

AvaSuft[E:l 7.0 Thin Filmn - 2006 Avantes - 5/N: 030104151
File Edit Setup Wiew Application Help

Start Mew Expetiment ? | kg | S R| [ﬂ E -)Ii(- !
5 4 i
e AvErage: Im Wavelenoth

Load r

Prink
Black and White printer

Display Saved Graph
Canvert Graph 3

Exit

3.1.1 File Menu: 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

. ; Enter Hew Experiment Hame K E3
filename will be built up from the = :
experiment name that has been entered, Opslaan als: | N picturss [ ﬁl
and a sequence number, starting at 0001. [3] Avantes.kan
Example: if the experiment name is TOP, Lang Filename.kon
the first graphic file that will be saved in New.kon
reflectance mode, will be called Testkan
TOPO0001.TFA, the sequence number will
be automatically incremented, so the next
file that will be saved in scope mode will
be called TOP0002.TFA etc. For detailed : 3 ;
information on graphic filenames, see File- pestandisan: ﬂl

Save Experiment. Note that the dialog Opslaan als type: —[Expeiment Files ] nderen |

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 ThinFilm is in static
mode, the dark data that will be loaded are shown on the screen first.

3.1.2 File Menu: Load Dark

3.1.3 File Menu: Load Reference

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

3.1.4 File Menu: Load Experiment

With this option, an experiment can be

loaded, that has been used before. This way e T
more spectra can be saved to an existing Opslaan als: | 3 pictures I ﬁl
experiment. An experiment name has the file 127 kan
extension "* kon". After choosing this option,
a dialog box shows all experiments that were Lona Filename. kon
saved earlier in the current experiment New kon

Testkon

directory. If the experiment name that needs
to be loaded is in this directory, select it and
click the save button. If the experiment name

that needs to be loaded is in another drive Bestandsnaan: [fxvantes kon Ogslaan I
and/or directory, move to this directory by

j Opzlaan als type: IEHperiment Filez j Annuleren |
. . - .
clicking the behind the current

foldername. For detailed information on graphic filenames, see File-Save Experiment.

3.1.5 File Menu: Save Dark
With this option, dark data are saved. The name of the dark data file is "dark*.dat", where * represents the
number of the slave 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-Load-
Experiment or File-Start New-Experiment.

3.1.6 File Menu: 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 File-
Load-Experiment or File-Start New-Experiment.
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3.1.7 File Menu: Save Experiment

With this option, spectral data is 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 files if one spectrometer channel is enabled

First, a window appears in which a line of comments can be entered to the saved graph. Next a file will be
saved that contains the saved spectrum data and the line of comments The name of this file starts with the

experiment name, directly followed by the sequence number of the saved spectrum. The extension of this

file is TFA, which stands for Thin Film Application.

Before saving, the name of the graphic file is displayed in the status bar at the bottom of the screen. After

saving, the sequence number is automatically incremented by one.

Saving graphic files if 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-
Channel), then a graphic file is only saved for the channel selected in the Layer Display window.

To make it easier to select the graphic files later on with the option File-Display Saved Graph, all 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.

3.1.8 File Menu: Print

After selecting the print menu option, AvaSoOE TR o]
the background colors in the graphical — fie &t Setn vien applcation el
region will become white. If themenu St W H & |8 SIR| [ B8 % |l &

option “Black and White printer” (see =~ Mesraliontine incl 21X
next section) has been marked, the o - Pinter
line Style for the spectra will also e Name:  [viniw2ksentI2HP Laserdet 1100 =] Propeties.. ]
95 ]
change from colored to black. A an | Sl ey
. . . . . E Type: HF Lager)et 1100
dialog will be shown in which the title o0 | e Lo
for the printout can be entered. In the = Cormert:
next window, the printer settings can g =1 it 1ange Copie
be changed (e.g. portrait or landscape g o & Al Numbsr of copiess [T =
rinting, printing quality etc.). After D 45 ] (ol 1] ]
printing, printing quality etc.). 5 0] e . CRI ] e
clicking OK in the printer settings & 554 £ Selection =1
dialog, the graph, thickness and Fit =5
. . . E Ok C |
Quality will be printed, as well as the e G|
most important input parameters B ‘w‘
1 0 T T T T
(materlal, \?vayelength range and e o . -
thickness limits). The original graph Wavelength [nm]
colors will be restored afterwards on Master  |File: AVANTESODES. TFA |ampltude: 29,69 [Smoothing: 4  [Spline: OFF 7
the monitor.
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3.1.9 File Menu: Black and White printer

The default setting in AvaSoft ThinFilm is to print the spectra in the same color as they appear on the
monitor. However, if a color 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
appears in front of it.

3.1.10 File Menu: Display Saved Graph

Select one or more graphic files to open 7=

Look jn [ {3l data 020800641 x| e ®m ek E

] A ANTESDOOZ TFA

Object name: I j Open I
. Obijects of type: IThmFlImhIes[".lfa] j Cancel |

4

This option requires that graphic files were saved earlier by using the option File-Save Experiment. After
choosing this option, a window shows all files in the current directory. For the ThinFilm application, the
extension of the earlier saved spectra is *. TFA.

To select graphic files from another folder or drive, click Zl behind the current folder name.

The comment line for this file appears at

the top of the graphical region in the M rt TF'IMES D[]
main window. Selecting multiple sop| M ES|[SIR| O HEo | | b | E

filenames is not implemented for the rtegraton time nsl: [i5a Average: o Wavelength rmk 55300

ThinFilm application.

Select the name of the file to be Master

displayed and click the Open button. To T

—— AV ANTESO002.TFA, (th.)

leave this dialog without displaying
graphic files, click the CANCEL button.
In the figure below, a graphic file was
selected. The comments that were saved
with this graph are displayed at the top of
the graphical 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 graphic file. If the active
spectrometer channels (e.g. Master) have 'gth [nm

Master  |File: AYANTESOOO4, TFA Amplitude: 30,02 Smoothing: 1 |Spline: OFF v
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not been unselected with the View Channel option, the actual data for the activated channel(s) will be
displayed in the same graph as the selected graphic file. By clicking the green start button, the online
measurements can be compared directly to the graph that was saved before.

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

displayed.

3.1.11 File Menu: Convert Graph - to ASCII

ThlS Optlon requires that graphIC ﬁles WEre SaVed Select one or more graphic files to converk to ASCII

earlier by using the option File-Save Experiment. Losk i [ 3 dsts

After choosing this option, a window shows all
* TFA files saved.

To select graphic files from another folder or drive,
click = behind the current folder name.

If a graphic file is marked by a (single) mouse click
on the filename, the comment line for this file
appears at the top of the graphical region in the
main window. Selecting multiple file names can be
realized by using the CTRL or SHIFT key in

Obiject name:

Objects of tupe:

AYANTESOOOL. TEA

AVANTESOOO3, TFA
. AYANTESOO04, TRA

best_FFETFA

I'h\u"ANTESDDDtl.TFA" "AYANTESOO0Z TRA" j Dpen I

| Thin il fles [* )

=l Cancel |

4

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, all 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 dialog
without converting files, click the CANCEL button. The extension of the text files is *. TXT

The text files contains the following information:

M- test [Comment line that was entered when the file was saved]
Thickness Measured: 356,8 nm

Fit Quality: 0,019181

Coating material: oxides\SiO2_(therm).nk

Substrate material: semiconductors\Si_(100).nk

Reference material: semiconductors\Si_(100).nk

Wavelength range: 249 nm to 1050 nm

Thickness limits: 0 nm to 1000 nm

3.1.12 File Menu: Exit

Closes AvaSoft ThinFilm.
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3.2 Edit Menu

W4 Avasoft© 7.0 Thin Film - 2006 Avantes - 5/N: 051206951
File | Edit Setup Wiew Application Help

Gig  Edt MKFile R| II] E"'ﬁ"

Expand Cauchy File

Irtes  Create Mew MK-table From | Ext file Wiz

3.2.1 Edit Menu: Edit .NK File

.NK files hold the information about the n-value (real part of complex refractive index) and k-value
(extinction coefficient) of a material, as a function of the wavelength.

These values can be listed in two different ways.

The first, and most accurate way to list them is as a table (mostly from 150 to 1100 nm) with the n and k
value listed for each wavelength, with 1 nm increments for the wavelength.

The second way is with 6 coefficients, the so-called Cauchy coefficients. These allow the n and k value to
be calculated for each wavelength. The latter way is less accurate, but is the only one available for many
materials.

AvaSoft ThinFilm can edit both types of file. You can edit either the Cauchy values, or the n and k values
per wavelength. You can evaluate the resultant n and k values in the graph. Press ‘Update Graph’ after a
change, to view your changes. The ‘Save’ button allows you to save the .nk file. Click the ‘Cancel’ button
to leave without saving.

A MK File Editor -0l =l
s Isteel Expanded Tiable:
Fized nfk values:  h [g33 n |2‘2?[|[|[| k |3'3?[|[|[| Wavelength (nm) In k |ﬂ
Cauchy values: nl |2,2?EDD k1 Ig(gmnn
12 [0,0000E +000 %2 [0,0000E +000
n3 [0,0000E +000 3 |0,0000E +000
Wavelength Range: |15g nirm - bo |11gg tirm j
10

ad

s i

T+

g4

51

a4

3

=

14

0 TSI I T I 0 B B L B e

150 200 250 300 350 400 450 SO0 550 BOO G50 700 750 800 850 900 950 1.000.050 1.100

Wavelength (nm)
Save | Cancel |

An example of a .nk file with Cauchy coefficients being edited
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Al NK File Editor o ]
Hare : ISi_cr.'IDD[Aspnes_de.] Expanded Table:
Fized nék values:  » [g33 n |3'3?1 a0 k Ig'm Ba0 Wavelength (nm) |n k | ﬂ
158 8,51888:2,15080
Cauchy values: il I k1 I 151 9,56000 2,15008
n2| k2| 152 8,500088 2,150880
n3| k3| 153 8,50080 2,15000
154 8,50088 2,150880
wiavelength Fange: 150 nm o Iﬂgu 1] 155 8,500680 2,150008 LI

-n
-k

[=T T R S B )

T T T T T T T T T T T T T T T T T T
150 200 250 300 350 400 450 S00 550 600 650 700 750 800 850 900 950 1.0001.050 1400
WWiavelength (nm)

Save | Cancel | Update Graph

An example of a .nk file with a full list of n and k values being edited

3.2.2 Edit Menu: Expand Cauchy File

You might want to change a .nk file with Cauchy values to one with a full list of n and k values, in order to
fine-tune the values without bothering with the Cauchy formula. This option allows you to do just that.
Load an unexpanded .nk file (with Cauchy values) and save it in an expanded form (without Cauchy
values, but with a full list of n and k values).

3.2.3 Edit Menu: Create New NK-table from .txt file

The format of the .nk tables in the database are rather strict in their layout (wavelength numbers should be
incremented with 1 nanometer, starting at 150nm and ending at 1100nm. Also the decimal seperator and
column seperator should be respectively a period (.) and comma (,). Moreover, the first 4 lines in the .nk
file is reserved for respectively title, fixed wavelength, wavelength range and cauchy coefficients.

The menu option “Create New NK-table from .txt file has been added to allow an easy import of custom
specific materials with known .nk tables. The data in the textfile (.txt extension) should hold 3 columns:
wavelength, n-value, k-value. The wavelength incrementation is not restricted, linear interpolation will be
used to convert the .txt file to a .nk file. The decimal seperator can be a period (.) or comma (,) and the
column separator a space, tab, semicolon or other character(s).

After clicking the menu option, you will be asked to select a .txt that should be converted to the .nk format.

After the conversion, the .nk file can be displayed/edited with the “Edit .NK File” menu option and selected
in the layerdisplay window.
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AvaSuftl:i:l 7.0 Thin Film - 2006 Avantes - 5,/M: 030104151

3.3 Setup Menu

File Edit | Setup “iew Application  Help
Start | Hardware
‘Wavelength Calibration Coefficients
Intearation  Smoothing and Spline

Carrect for Dvnamic Dark
Subtract Saved Dark

Strobe enable (DO1)
1 kHz enable (DO}

Opkions 4

3.3.1 Setup Menu: Hardware

This menu option displays a list of AvaSpec serial numbers that are

connected to the PC’s USB port(s) and COM port(s) and which are

not used by another (instance of the) application. This option can be
used to allocate a spectrometer to an application (for example if one
spectrometer is running with AvaSoft-Full and another spectrometer
needs to run with AvaSoft-Raman software). But it can also be used

to run multiple spectrometers simultaneously, just by restarting

AvaSoft multiple times.

After clicking the OK button, AvaSoft will communicate with the
spectrometer serial number that has been activated in the dialog.

3.3.2 Setup Menu: Wavelength Calibration Coefficients

After clicking this option, a dialog is
shown in which the wavelength
calibration coefficients can be changed
manually.

Background

The wavelength A that corresponds to a
pixel number (pixnr) in the detector in
the spectrometer can be calculated by
the following equation:

A\ = Intercept + X1*pixnr + X2*pixnr’
+ X3*pixnr® + X4*pixnr®

in which Intercept and X1 to X4
correspond to Intercept and First to

Fourth Coefficient in the figure at the
right.

[¥4v+avelength Calibration

"S pectrometer Channel

Wi select Spectromek =10 x|

Available spectrameters———————
031101451
" 020800641
& 0K x Cancel |
| 4
-0l x|

" Slavel

First Coefficient IW
Second Cosfficient IW
Thid Coefficient ~ [D.000D0E+0D
Fourth Coefficient IW
Intercept IW

o OK |

X Cancel |

Process data only when in
following wavelength range:

Start at: I-IE;B'El nm
Stop at: I-HDD'-I nm

Restare Factory Settings |
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For example, if we want to calculate the wavelength at pixel number 1000, using the numbers in the figure
at the right, the wavelength becomes:

A= 168,933 +
0,603334*1000 +
-2,04957E-5*1E6 +
0.0*1E9

= 751,771 nm.

The ‘Restore Factory Settings’ button restores for all spectrometer channels the original wavelength
calibration coefficients that were saved to the EEPROM during factory calibration.

The “Process data only when in following wavelength range” is a feature that can be used to speed up the
program by transmitting only the data between the given wavelength range from the spectrometer to the
PC. The default setting is the full wavelength range of the spectrometer.

3.3.3 Setup Menu: Smoothing and Spline

The Cubic Spline Interpolation Algorithm can be applied - 0] x|

to get a better estimation for the spectral data between

the pixels on the detector array. The reso'lutl.on qf the Spline Smoothing
AvaSpec-2048 spectrometer in AVA-ThinFilm is - Mast i
sufficient to measure the interference for layers up to At IE

50000 nm. So in most applications there is no need to [~ Slavel |5 Slavel

switch on the spline interpolation.

Smoothing is a procedure, which averages the spectral
data over a number of pixels on the detector array. For

X Cancel |
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 X,., Xu.1, Xn+1
and x,+. By default, this parameter is set to 6 for the AVA-Thinfilm system.

3.3.4 Setup Menu: Correct for Dynamic Dark (AvaSpec-2048 only)

The pixels of the CCD detector (AvaSpec-2048) 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 14 optical
black 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 14 pixels have the same thermal behaviour as the
active pixels, the correction is dynamic.

Note that this option is different from the dark current that needs to be saved before a reflectance
measurement 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.
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3.3.5 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.

3.3.6 Setup Menu: Strobe Enable (DO1)

This option can be used to enable or disable an external strobe (e.g. the AvaLight-XE) attached to an
AvaSpec spectrometer. The measured light intensity of the AVALIGHT-XE is independent of the
integration time in AvaSoft. To increase light intensity, the number of pulses per integration interval should
be increased. The maximum frequency at which the AVALIGHT-XE operates is 100 Hz. This means that
the minimum integration time for 1 pulse per scan is 10 ms. When setting the number of pulses e.g. to 3,
the minimum integration time becomes 30 ms. It is recommended to keep the integration time as low as
possible to avoid unnecessary increase of noise.

The AvaLight-XE needs to be attached to the AvaSpec TSR R B x|
by connecting an IC-DB15-2 interface cable to the high

density 15 pole Sub-D connectors at the AvaSpec and Enter the number of pulses

AvaLight -XE. When clicking the “Strobe Enable” pet intearatian interval

menu option, a dialog is shown in which this number of
pulses can be set.If this menu option is preceded by a
checkmark, the strobe control function has been

enabled. To disable the strobe, simply click the menu Ok I Cancel
option when preceded by a checkmark.

El

3.3.7 Setup Menu: 1 kHz Enable (DO2)

Pin 2 of the high density 15 pole Sub-D connector at the AvaSpec can be used to generate an 1 kHz signal.
This signal can be used to control an AvaLight-LED light source in pulsed mode.
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Zheck on Saturation

Autosave Spectra Periodically

Carrect For Drift 3
Butomatic Save Dark by TTL shukker
External Trigger Setting

Autoconfigure Integrationtime
Suppress Save Comments Dialog

3.3.8.1 Setup Menu: Options - Check on Saturation.

The 14-bit A/D converter in the AvaSpec results in raw Scope pixel values between 0 and 16383 counts. If
the value of 16383 counts is measured at one or more pixels, then these pixels are called to be saturated or
overexposed. Since saturated pixels can disturb the measurement results, a lot of attention has been given in
AvaSoft (and the driver packages AS-161.DLL/AS-5216.DLL) to detect saturation and to notify the user if
a measurement contains saturated pixels. This notification is done in such a way that the user can always
decide to ignore the saturation, for example if the saturation happens at pixels that are not in the wavelength
range where the user is interested in. Saturation can usually be solved by selecting a shorter integration
time. When at minimum integration the signal is still too high, an attenuator, a neutral density filter or
fibers with a smaller diameter may be used.

In AvaSoft, different levels of saturation detection can be set, and there are also different options for

notification, as shown in the figure at the right. -
£ £ 5aturatiun Detection -0l x|

Saturation detection levels

Set Saturation Detection

The default level of saturation detection is " Off
“Detect Saturated Pixels at saturation level”. f+ Detect Saturated Pivels at saturation level

n or Avadpec- spectrometers e thir etect all Saturated Pisels and autocomect inverted pikel values
Only for AvaSpec-2048 spect ters, the third D 185 d Pixels and d pirel val
(autocorrect inverted pixels) level is available.
The reason for this is that if the detector type in If one or more pisels of a spectrometer channel are saturated, the text label
the AvaSpec-2048 (SOl’ly-ILX554) is heavily "saturated" appears in the AwvaSaft main window statuzbar for that channel.
saturated (at a light intensity of approximately 5 &dditionally, more detailed information can be retrieved in the following ways:
times the intensity at which saturation starts), it B Vel sl s ersss b el

will return values <16383 counts. The other
detector types in the AvaSpec-102, 256 and 1024
do not show this effect, so no correction is
needed. Normally, you don’t need to use this
third level for the AvaSpec-2048, but when W 0K I X Cancel |
measuring a peaky spectrum with some heavily

[ Log saturated piel areas to screen

[~ Log saturated pikel areas bo file on ''Save Measurement"

saturated peaks, the autocorrect can be used. To
illustrate this, a strong peak from the AvaLight-CAL calibration line source was heavily saturated at 435.84
nm. This caused the most heavily saturated pixels to return inverted (<16383 counts) pixel values (figure
below at the left). In the right figure, the saturation detection has been set to the third level, which will not
only detect the saturated pixels at 16383 counts, but also detect and correct the inverted saturated pixels.
Disadvantage of the autocorrect detection level is that processing the saturated scans by the application
takes more time.
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Saturation Notification

If the saturation detection has not been switched off, the spectrometer channel statusbar will show the text
label “saturated” as long as one or more pixels of that spectrometer channel are saturated:

Master File: AYANTESOO01, TFA \amplitude: 494,29 |Smoothing: 6 |Spline: OFF  Saturated

This is useful for measurements in reflectance mode, because in these modes saturation can not be observed
by looking at the number of counts, like in scope mode. But even in scope mode, a spectrum can contain
saturated pixels also when this is not directly obvious from the graph. Examples are:

o Smoothing. The maximum pixel value of a peak can be saturated, but is averaged with neighbor
pixels which may not be saturated.

. The correct for dynamic dark algorithm subtracts the dark values that are measured at the optical
black pixels from the spectral data. Therefore, the saturation level of 16383 counts will never be
reached with correct for dynamic dark ON. The saturation detection in AvaSoft is done before the
data is corrected for dynamic dark, so it will also detect saturation with dynamic dark ON.

. Monitor resolution. The CCD contains 2048 pixels which is a lot more than the monitor pixels in the
graph. Since not each CCD pixels can be drawn at the monitor, a sharp peak at one CCD pixel can be
saturated although this is not visible at the monitor. Use the zoom function if you want to verify if
this is the cause of saturation.

o Zoomed in. Saturation can also happen at a wavelength range that is not visible because the graph is
not at full scale.

Under all these circumstances, the “saturation” label will be shown in the statusbar of the spectrometer
channel for which one or more pixels are saturated.

Information about the saturated wavelength ranges can be visualized and/or saved by enabling the
following options:

Additionally, maore detailed information can be retriesved in the following ways:

[ Wisualize saturated pizels areas in graph

[~ Log saturated pizel areas bo screen

[~ Log saturated pikel areas bo file on ''Save Measurement"
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Visualize saturated pixels areas in graph
By enabling this option, the spectrum in the main window will be displayed with a thicker line for these
wavelength ranges where the saturation occurs.

Q- ot nd mosavemes smeaiinst alfizl

s BES SATI IHE+0 ke B B
| i g et [T

Pt P AATERD] TEM . Amgden (O Sessttegih Soine OFF Satussted

Log saturated pixel areas to screen
By enabling the second option, a small window appears in which the spectrometer =100
channel number (0 = Master, 1 = Slavel etc...) and wavelength range for the saturated Seturation deteoted. 2

: ! Chan Fram Ta [nm]
pixels are given. 0 473.52 75153

lEI Vh2.22 78222

[~

Log saturated pixel areas to file on “Save Measurement”

The third option can be used to create a file to which the saturated wavelength ranges will be written when
a measurement is saved in AvaSoft. When saving spectra in the main window (Save button, or menu option
File-Save-Experiment), the name of the logfile becomes equal to the experimentname, but with the
extension *.sat. For example if a graph in absorbance mode is saved to test0001.abs and if this spectrum
contains saturated data, then additional lines will be written to the textfile test.sat.

The files with extension *.sat can be openend with any textfile editor, for example Notepad.
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3.3.8.2 Setup Menu: Options — Autosave Spectra Periodically

With this option complete spectra will be saved |

automatically in time. The following parameters can

be set:
[T Save As Fast Az Posszible [no zcreen updates)

e Time delay before first scan needs to be entered Time delay before first scan:
in seconds. After clicking the OK button, AvaSoft
waits for this number of seconds, before the first
scan is saved.

seconds

|1 1]
Time delay between scans: IB[] seconds
|5

Mumber of scans to zave:

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.

X Cancel |

e Number of scans to 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 0 milliseconds at the moment the checkbox is clicked. With this option selected,
the spectra will 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. Instead, the main window is temporarily minimized, and the number of
scans to save are counted down in a new dialog.

2) No comment files will be generated.

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

e Smoothing parameters. Set smoothing to 0 pixels (= fiber/slit 10 micron).

e Integration time.

e Averaging.

Furthermore, it is recommended to keep the number of files in your experiment directory small (a few
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 and Windows activities in
the background, it should be possible to save complete spectra in 30 milliseconds this way.

If the automatic saving needs to be aborted before all spectra have been saved, the “Autosave Spectra
Periodically” menu option can be selected again and the value 0 can be entered for the number of spectra to
be saved.
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3.3.8.3 Setup Menu: Options - Correct for Drift

Carrect For Drift

by FOS-2-IMLIME-M YIS
Automatic Save Dark by TTL shukker by Spectrometer Channel

Introduction

When measuring the reflectance of a reference against time, the output should theoretically remain 100%
+/- noise. In practice the output value will not remain exactly fluctuating round 100%, but the signal can
slowly drift away. The cause for this drift in the measurement system can be a change in temperature in the
optical bench which causes micro bending of the components that focus the light at the detector, but also a
drift in the light source that is used to illuminate the reference sample.

To correct for the drift in the system, it needs to be measured first. This can be done with a 2-channel Fiber
Optic Switch (FOS-2-INLINE-UV/VIS) in which case one channel is connected to the reference sample
and the other channel to the sample that needs to be measured. By regularly switching channels (manually
or automatically), the measured deviation from 100% at the reference channel can be used to compensate
the measured data at the sample channel. The same principle can be used if a 2-or multiple-channel
spectrometer is available. In that case the sample and reference data can be measured simultaneously and
the measured data at the reference sample can be used directly to correct the sample data. Disadvantage of
the “correct for drift by spectrometer channel” is that the data for reference and sample are measured by
using two optical benches which may react differently on temperature changes. If the drift is mainly caused
by the light source (such as a difference in flash intensity of the AvaLight-XE), this method of correction
is recommended. The advantage of the “correct for drift by FOS-2-INLINE-UV/VIS” is that it will also
correct for drift caused by temperature changes of the optical bench. Disadvantage is that the correction is
sequentially, so not every scan is immediately corrected. Moreover, there needs to be time available to
switch channels.

Correct for Drift by FOS-2-INLINE-UV/VIS

The FOS-2-INLINE-UV/VIS is a 2 channel fiber optic switch. Switching between the optical channels can
be done manually, or by a TTL signal (see operating manual or FOS-2-INLINE-UV/VIS hardware
manual). By connecting an IC-DB15-2 interface cable between the AvaSpec and FOS-2 (or an IC-DB15-
FOS2-2 if a shutter needs to be controlled as well from the AvaSpec), the spectrometer can control the
position of the switch. In AvaSoft, the bottom channel has been defined as reference channel, while the top
channel should be connected to the optical path that is used to measure the samples.

The Correct for Drift with the FOS-2 can be done in two different ways.

1. By regularly switching to the FOS reference channel, the measured spectrum can be compared to the
saved FOS reference spectrum. The differences can be used to correct the data that is measured at the
FOS sample channel. To be able to correct the sample data, the following data needs to be available:

o Dark spectrum FOS sample channel

o Dark spectrum FOS reference channel (if integration time at reference channel is different
from integration time at sample channel)

o Reference spectrum at FOS reference channel

2. In Transmittance/Reflectance or Absorbance mode, the measured spectrum at the FOS reference
channel can be used as a new reference for the FOS sample channel. To be able to correct for the
difference in sensitivity between both FOS channels, the reference material (white tile or blank) needs
to be saved at the FOS reference channel as well as at the FOS sample channel. This option requires an
equal integration time for FOS reference and sample channel. The following data needs to be available:

o Dark spectrum at FOS sample or reference channel
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o Reference spectrum FOS sample channel
o Reference spectrum at FOS reference channel

The difference of these two methods of correction is that in the first method there is no relation between the
data measured at both channels. Avasoft uses only the differences measured in time at the FOS reference
channel to correct the data measured at the sample channel. In the second correction method, the correction
factor between the both FOS channels is determined first, and then the (white) reference measured at the
FOS reference channel is recalculated and saved as a new reference for the FOS sample channel.

Since for both methods a dark spectrum needs to be available, save dark before enabling the Correct for
Drift by FOS-2-INLINE-UV/VIS menu option. After clicking the menu option, the following dialog will be
shown:

FOS Settings - reference channel

Integration time [ms] far FOS - reference channel

I1 0 Mr of scans to Average for FOS - reference channel

.l Save Dark for FOS - reference channel

| Save Reference for FOS - reference channel

—FOS correction mode
i Software; user controls FOS switch frequency

AD Count

i+ Auto; FOS switch frequency is preset

i+ Continuously measure sample; update FOSreference on switch

" Continuously update FOS-reference; measure sample on switch

Update FOS-reference everny IBD seconds

T T T T T t [~ FOS Reference = Sample Reference
400 00 500 oo 500 900

Wavelenath [nm] " OK I X Cancel |

If the interface cable between AvaSpec and FOS-2 and the Power Supply are properly connected, the FOS-
2 will close top (=sample) channel and open the bottom (=reference) channel. As long as the FOS settings
dialog is not closed, the FOS-2 remains in this position.

If you want to use the second method to correct for drift (by saving a new reference, see previous page),

click the checkbox “FOS Reference = Sample Reference” at the bottom of the dialog. When using the first
correction method, the integration time for the FOS reference channel can be set to a different value as for
the FOS sample channel. Remember to save a new dark and reference for the FOS reference channel after
changing the integration time. Determine a good integration time and save a FOS reference by clicking the
white button. Then switch off the light source and save a FOS dark spectrum by clicking the black button.

The FOS correction mode, as shown in the FOS settings dialog can be set to “Software” or to “Auto”. This
setting determines when AvaSoft should switch channels during the measurements.

November 2008 AVASOFT 7.3 ThinFilm for USB1 Manual.doc 33

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



aYlntes

FOS-2 Ref Channel

If set to “Software”, the user
determines when to switch channels.

The dialog at the right will be shown ?..Ct';ear:;: CC::::; g
after the OK button has been clicked 12,000 ]
in the FOS Settings dialog. As long Q iz eyl 5 10000
as the Reference channel is the Ellepsse v stme et 8 gggg
Active FOS Channel, the data FOS channel switch: 4,000
processing does not occur in the |o.00:38 2-003 ]

main window, but a small graph as
shown in the figure at the right

T T T T T
400 500 500 oo &00

| Dizable FOS corection I \Wavelength [

shows the A/D Counts measured at
the FOS-reference channel.

When clicking the Sample channel radio button, the FOS-2 switches channels, and the (corrected) data will
be processed as usual. A small window will remain visible in which the FOS channel can be switched back
to the FOS reference channel and measure a new reference spectrum.

If set to “Auto”, switching of channels will be done after a preset number of seconds. Furthermore, you
can select if you want to update the FOS reference spectra once every x seconds or only take one sample
measurement once every x seconds. In figure at the
right, the sample channel will be measured during
most of the 60 seconds. Once every 60 seconds, the
FOS switches to the FOS reference channel to take a
new FOS reference spectrum that will be used for the SO A D I SEeel s
correction.

{* Continuously measure sample; update FOS-reference on swikch

" Continuously update FOS-reference; measure sample on swikch

After clicking OK in the FOS Settings dialog, the FOS will display one of the two dialogs below. As long
as the sample channel is active (left dialog), the measurement results will be processed as usual. As long as
the reference channel is active (right dialog), the measurement results will be used to update the reference
spectrum and the A/D Counts of this spectrum will be displayed in the dialog.

FOS-2 Ref Channel

Time left until next Tirne left until next

FOS channel switch: FO5 channel switch:

[o:00:27 [2:00:25 ; :

: ol : : : :
| Disable FOS correction if | Dizable FOS corection I 00 550 il R L L
: ] Wavelength [nim]
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Correct for Drift by Spectrometer Channel

This option is available if the spectrometer system has one or more slave
channels. One spectrometer channel will be used as a reference channel, which

will continuously measure the reference spectrum (e.g. the white tile in Reference Channel:
reflectance measurements or the cuvette holding the reference solution in m

transmittance measurements). Changes in this reference signal, 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 reference -
spectrometer channel and the spectrometer channel to be corrected. = Slaved

[~ Slave2

Corect Channellz):

If this option is activated, a dialog is shown in which the reference channel 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 W OF I X :an.33||
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.

3.3.8.4 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 to
the light source (AvaLight-DHc). The interface cable between TTL-shutter and spectrometer is a 15 to 15
pin cable (IC-AVS-1015-1.8).

To use the automatic save dark option, the light source needs to be in TTL-mode. 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.

3.3.8.5 Setup Menu: Options - External Trigger Setting

The DB15 connector on the WaExternal Trigger Setting _ ol x|
AvaSpec spectrometer uses two :

. L. Select Setting
pins for digital IN & More

communication: pin 4 and 8. Pin
4 is used for the Hardware
Trigger mode, and pin 8§ is a
regular digital in which status
can be polled. In AvaSoft, two
functions have been defined for
using the digital in at pin 8. A Ok % Cancel |
Many more (customer specific)
features can easily be
implemented. For generating a +5V signal at pin 8 manually, the handheld

£ Perfarmn scans continuously, save first available spectum if TTL signal iz high [pin 3)
= Perform scans continuously, save first available spectrum as Reference if TTL signal is high [pin 8]

" External Hardware Trigger, perform a single scan at rising edge of TTL pulse [pin 4]

W Automaticaly save on Hardware Trigger
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pushbutton cable IC-Extrig-2 may be ordered, or if the “Automatic Save Dark by TTL shutter” option
needs to be supported as well, an “IC-DB15-Extrig-2” Y-cable can be ordered. The different options which
are shown in the dialog above are described below.

Perform scans continuously, save first available spectrum if TTL signal is high (pin 8)

In this mode, AvaSoft will poll the status of pin 8 after each arriving scan. If the status of pin 8 is HIGH
(+5V), the spectrum (or spectra in case more spectrometer channels are active) will be saved automatically,
as described in section 3.1.7. A comment dialog will not be shown, instead the spectrometer channel
number and a time stamp will be written to the comment file. Note that the spectrum will be saved only if
the signal is high at the moment of polling, which is the moment that AvaSoft receives a new spectrum
from the data acquisition driver. If a short TTL pulse is generated at pin 8, there is a big chance that the
spectrum is not saved. To save one spectrum, the duration of the TTL signal should therefore be as long as
the product of integration time and number of scans to average. In time critical situations, it is
recommended to use the External Hardware Trigger Mode.

Perform scans continuously, save first available spectrum as Reference if TTL signal is high (pin 8)

For reflectance measurements, it is recommended to update the reference data regularly, to exclude effects
like drift in the light source or e.g. temperature effects of the detector or in the optical bench. In most cases,
reference is saved manually by clicking the white reference button. This reference data will be saved
automatically if this external trigger option is selected and the status of pin 8 is HIGH (+5V) at the moment
that a new spectrum is available. For the required TTL signal duration and timing, see the above description
for saving spectra at high TTL signal.

External Hardware Trigger, perform a single scan at rising edge of TTL pulse (pin 4)

By selecting the external hardware trigger option, the data acquisition mode of the spectrometer is changed.
There will be no data acquisition until a TTL pulse is received at pin 4 of the DB15 connector. Within 2 ms
after detecting the rising edge of the TTL pulse, and with a jitter of less then 0.5 ms, one single scan is
performed. The spectrum is taken with the integration time that has been set in AvaSoft.

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

Make sure that, before the External Hardware Trigger is selected and confirmed by the clicking the OK
button, a +5V TTL pulse can be set on pin 4. To leave the external trigger mode, the “External Trigger
Setting” menu option needs to be selected, and the “None” radiobutton needs to be clicked, followed by the
OK button. However, the spectrometer firmware will not return to normal acquisition mode before it
receives the TTL pulse at pin 4.

3.3.8.6 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
optimal signal is measured.

The changing values of the actual integration time during the search can be followed in the integration time
field at the edit bar. If the auto configure integration time routine needs to be aborted before an optimal
integration time has been found, click the <JAC’ button (which is in the down position during the search), or
reselect the menu option Setup-Options-Auto Configure Integration time.

When the maximum peak is around 14000 counts, a dialog is shown in which the new integration time is
given. Since the integration time has changed, new reference and dark spectra need to be saved, before
switching to reflectance mode is possible. For this reason this option is only available in scope mode.
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3.3.8.7 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).

November 2008 AVASOFT 7.3 ThinFilm for USB1 Manual.doc 37

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



3.4 View Menu

AvaSoft[i] 7.0 Thin Film - 2006 Avantes - 5/M: 030104151
File Edit Setup | Miew Application  Help

Start| . Scope Mode iﬁ| m @ﬂi‘ {

Refleckance Mode
Integration time [ms Wiavel

Channel

Graphic froset ﬁ
Autoscale Y-axis
Change Graph Scale
Goko Preset Scale

Grid Enable
v Proogress Bar Enable

3.4.1 View Menu: Scope Mode
The display is set to Scope Mode, showing a real time raw data signal, with on the Y-axes the read out of
the AD-converter and on the X-axes the calculated wavelength.

3.4.2 View Menu: Reflectance Mode
In Reflectance Mode, the reflectance at pixel n is calculated using the current sample, reference and dark
data sets in the following equation:

R 100 *[samplen —darknj

ref, —dark,

3.4.3 View Menu: Channel

After selecting this option, a dialog is shown in which the channels to be displayed can be
¥ Master selected. Depending on the number of available channels in the spectrometer system that is

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

3.4.4 View Menu: Graphic Reset

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

3.4.5 View Menu: Autoscale Y-axis

By using this option, the graph will be rescaled on-line. A maximum signal will be shown at about 75% of
the vertical scale.
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3.4.6 View Menu: Change Graph Scale
Change Graph Scale I

After selecting this option, a dialog is shown in which the
range for both X- and Y-axis can be changed. To switch to the Min Max
full scale, the View-Graphic Reset option, or the mouse zoom- X-Axis |600.0 [630.0
out feature can be used. By clicking the Save button in this
dialog, the settings for X-axis and Y-Axis will be saved to a
file and can be restored in the future by selecting the menu
option “View-Goto Preset Scale” or by clicking the
corresponding button in the button bar. « OK | X Cancel |

v-Axis  |-48.04 [324.3

3.4.7 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.

3.4.8 View Menu: Grid Enable

With the Grid Enable option activated, a grid will be displayed in the graph.

3.49 View Menu: Progress Bar Enable

If using long integration times or a high number of averages, it can take a few or more seconds before a
new scan is received by the application. To get an indication about how much time it will take until the
next scan arrives, a progress bar can be displayed. After enabling the progress bar by clicking the menu
option, it will be displayed after the next scan has arrived. The progress bar will be shown only if the time
between scans is more than one second. The time between scans is roughly the integration time, multiplied
with the number of averages. However, if the number of averages is high, the time between scans can get
longer because of the overhead time that is spent on transmitting the high number of average spectra to the
PC.
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4 Applications

Wd Avasoft© 7.0 Thin Film - 2006 Avantes - 5/N: 030104151

File Edit Setup Wiew | Application  Help

Start | .| E Hiskary

Integration time [mz]: |35|:|

Wavelength Calibration
Process Conkral
Excel Cukput

Wavelength

. . .

4.1 Applications: History Channel Functions

4.1.1

With the History Application,
the output of Film thickness
and/or Fit Quality can be
followed in a graph against
time. For a multichannel
spectrometer, up to 8
functions can be followed
simultaneously.

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

History Application: Function Entry

History Channel Function Enkry - |E||l|
Function T ype
’7(" MHone £ Fit Quality
M easure Mode
{~ Scope = Lhsorbance {* Feflectance = Iradiance |
r—Function Definitior
Sty T ‘wiavelength limit Thickness limit Layer
2 b IS' 100].nk
IMaster j Frorm: |249 i | | Lower: |5 i ke 100N —I

Advancedetionsl Te: |1U5U nm

Upper: |5UU i

Cost: [5i02_fthem). .|
Subst [SL00Mnk .|

—Function Dizplay Setting:

¥-amis [time
& Auta " Fixed

*r-awis [Function ' alue

" Fixed

. & Auto
The functions F1 to F8 can be
selected by clicking the
corresponding TAB sheet at
the tOp Of thlS dlalOg. I~ Dizplay Mo Graphics To Speed Up Data Processing
Furthermore’ a l'lu.l'nber of Save Function Dutpm_
general (function independent) % Do not save Function Ouiput

= Save Function Output

parameters can be entered,
below of the function TAB
SheetS. ¢ ak x Cancel | Save HCF... Load HCF...
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The first time that the Function Entry dialog is activated, all functions are not activated (Function Type =
None). To define a function, the Function Type radio button needs to be changed from None to: Film
Thickness or Fit Quality. After defining the function type, the Function Definition and Function Display
Settings can be set. The measure mode is fixed at the Reflectance setting.

Function Definition

Function Defiritior

S — wiavelength limit Thickness limit Layer

|Master j Frorm: |240 nm | | Lower |5 hm fict ISi_[1DD].nk —I
Coat:  [3i02_fhem). _..|

Advanced Options | To: ISDS nm | | Upper: |5UU e e kst ISi_[1DD].nk _I

Function Definition-Film Thickness

In case a function is defined to display Film Thickness 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 Slave7. The program will test if this channel has not been selected in another
history channel. You can define one Film Thickness definition per spectrometer channel.

The “From” and “To” edit boxes may be changed to specify the wavelength range in nanometers over
which the film thickness needs to be calculated.

The “Lower” and “Upper” edit boxes may be changed to specify the thickness limits for the Film Thickness
measurement.

The three different layer names can be changed by clicking the —I button to the right of each name.
After clicking this button, you will enter a File Open dialog where you can select a different .nk file for the
layer concerned.

2| x|
Look jn: I 3 materialz j = E‘F Ex-
carbides [ resists_Shipley
Fluarides [ selenides
glasses [ semicanductars
mekals Csilicides
nitrides [ sulfides
athers Ctellurides
oxides
polyimides
resists_Arch{Olin)
resists_Clariant
resisks_MRT
File name: || j Open I
Files of lwpe: Ink files [*.nk) j Cancel |
F
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Function Definitior

Spectrometer Channel:

IMaster v l

Function Definition-Fit Quality
In case a function is defined to define Fit Quality against time, only the spectrometer channel can be
selected. You can only select the Fit Quality function definition if there is another function definition active

for this spectrometer channel, with a Film Thickness function definition.

Function Display Setting

Function Digplay Setting
w-anis [time o
= Auta (ol

*r-axis [Funchion Value
ks = futo i+ Fized
" Seconds N
Dizplay Last |1 & Minutes “riin I X
" Hours "fhan |1D5,U

For Film Thickness and Fit Quality functions, the output 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.
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. For Film Thickness measurement, the Auto option will set
the Y-axis range to the minimum and maximum thickness limits in the function definition menu.

Function Independent Parameters

I~ Dizplay Mo Graphics To Speed Up Data Processing

Save Function Olutput

= Da nat save Function Qutput Save every |0 Seconds Change Output File... |
0

To File: D:Mtest\Histany. dat

W 0K I X Cancel | Save HCF... | Load HCF... |

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 (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 a time 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 value of zero results in 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 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 all 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 also possible to save these parameter settings to (and load from) a file with the extension *.hcf. 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

Opslaan als: I i speed j | gl {23 speed j gl
experiment 1.hcof cf
experiment 2 hof expenment 2 hof
Mews. hcf experniment 3.hcf

Mew.hct

Bestandsnaam: Iexperiment E] Opslaan I Bestandsnaan: Iexperiment 1.hef Openen I
Opslaan als tupe: IFunction Drefinition Files j Annuleren | Bestandstypen: IFunction Definition Files j Annuleren |

After the definition of one or more functions, the OK button is clicked to confirm, the CANCEL button to
leave the dialog 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 dialog 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 new 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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14:14:00 14:14:05 18:14:10 1414:15 14:14:20

The Save Reference and Save Dark buttons have the same functionality as in the main window.
The Info button shows the Function Entry dialog, in which 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 two in
the figure above needs to be printed, this graph can be selected by the page(s) radiobutton. All graphics are
printed full size on a different page.

In the left top corner of each graph a small square panel acts as a warning signal. If the Fit Quality value
exceeds a preset level (set under ‘Advanced Options’), the panel will be colored red. The same will happen
if the calculated thickness equals one of the thickness limit values. The color of the panel is white if the fit
quality does not exceed the preset level, and the calculated thickness is in between of the lower or upper
thickness limit.

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-axis is
already 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 a region 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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4.1.3 History Application: Display Saved History Graph

If time measurement data have been saved, the resulting ASCII file can be displayed graphically by
selecting this file in the dialog that is shown after clicking the “Display Saved History Graph” menu option.

Display Saved History Channel Graph
Zoeker in: |@ test j gl
|1 w2000
1 w38
Hainow.dat
. dat

Bestandsnaam: IHistory. dat DOpenen I
B estandstypen: IHistory Channel Datafile j Annuleren |

After clicking the “Open” button, the function output of the functions with function type “Integral” or
“User Defined” is displayed against time. Both X- and Y-axis are set to their full scale, which is determined
by the minimum and maximum values in the list.

[ (%5l ing 118 TURY.OA . Measurerments starte
F 17 i

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 also be found in section 4.1.2.

Since the History Channels Output file is in ASCII, this file can be easily imported in a spreadsheet
program like Microsoft Excel. The data in the file can also 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 Measurement Report
Measurements started at 17-2-2003 Time: 15:42:14
Integration time: 100 ms

Average : 1 scans
Description of the Functions:
FUNCTION 1

Film Thickness at Master Channel
FUNCTION 2

Fit Quality Master Channel
FUNCTION 3

Not Activated

FUNCTION 4

Not Activated

FUNCTION 5

Not Activated

FUNCTION 6

Not Activated

FUNCTION 7

Not Activated

FUNCTION 8

Not Activated

Time Seconds Fl1 F2

15:42:16 242 2734 0,0153
15:42:22 7,97 2734 0,0153
15:42:27 12,99 273,4 0,0153
15:42:32 18,12 2734 0,0154
15:42:37 23,24 273,33 0,0139
15:42:42 28,35 273,3 0,0151
15:42:47 33,38 2734 0,0150
15:42:52 38,39 273,3 0,0139
15:42:58 43,61 2734 0,0153
15:43:03 48,73  273,3 0,0162
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4.2 Applications: Wavelength Calibration

FC-IR008-2 8 um core, Vis/NIR, 2 meters long, SMA
FC-IR050-2 50 um core, Vis/NIR, 2 meters long, SMA
FC-UV050-2 50 pum core, UV/Vis, 2 meters long, SMA

Connect the fiber to the AvaLight-CAL light
source and to the spectrometer channel to be
calibrated.

Choose a suitable integration time so as not to
saturate the detector. The peaks can be seen in
scope mode.

Select the menu option ‘Wavelength
Calibration-Perform New Calibration’.

The auto calibration routine will now search for
a number of peaks; initially it will look for 5
peaks in the data from the Master channel.

The spectrometer channel and the number of
peaks to look for can be altered. A new search
can be performed by pressing the ‘Find Peaks’
button. The peaks are shown in 3 columns. The
first column shows the position of the peaks
found. The second column shows the position
of a suggested standard peak, if available. The
last column lists the difference between the
first two columns. You can edit the values of

The procedure to perform an auto calibration is as follows:

Ealihratinn

—=elect Channel

IMaster vl

Calibrate Wavelength Application: Perform New Calibration

—# Peaks
[
—hdax Fit Orde
263

v include 2nd order peaks

Find Peaks

[ Sort by Wavelangth |

Calculate

Please refer to section 3.3.2 for a description about the polynomial that converts the pixel number on the
detector into the corresponding wavelength at the X-axis in AvaSoft.

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

An important precondition for a successful auto calibration is the absence of overexposure. The easiest way
to assure this is to select the ‘check on overexposure’ option. If the spectrometer is overexposed at
minimum integration time, a fiber with smaller core diameter (e.g. FC-IR008-2) needs to be used. As an
alternative, the incoming light can be attenuated e.g. by using a neutral density filter.

=101 x|

Prezent  Standard
N }\ Ji¥ s

385,08 365,01 0,07 =~
404, 60 404,66 -0,06 =—
407,71 407,75 -0,a7v
435,87 435,54 0,03
546,09 546,08 0,01
577,10 0,14
578,98 579,07 -0,09
696,46 696,54 -0,08
750,44 750,39 0,05
783,49 763,51 -0,0z
TIZ, 41 ?7Z, 40 0,01

Close

the second column by selecting them with the mouse.
Select the polynomial order. In most cases a third order polynomial will show an excellent fit (see

figure above)

The “include 2™ order peaks” option can be enabled if second or third order peaks should be added to
the list of available literature peaks (e.g. 507.30 nm as second order peak for 253.65). In most
spectrometers, the second order effects are eliminated by filters or coatings, but if these options have

not been added to the spectrometer, and second order peaks are available, then these can be included in
the calibration. The central column cells will be marked green if a second order peak is found and

yellow if a third order peak is found.
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- Press the ‘Calculate’ button. If your calibration is X
successful, you will be asked to confirm new "
coefficients. Caleulated Calibration Coefficient
. . . . AlCulares Albracion Coerrcients are:
Select ‘OK’ and the new calibration will be applied
: : Intercept  : 3,50135469030035E+002
immediately. Coefficient 1 : 2,68860698240663E-001
Coefficient 2 : -8,12149333335425E-004
Coefficient 3 @ -1,59686559053452E-009
Coefficient 4 : 0,00000000000000E+000
Sk, Deviakion : 0,0857
At least 3 peaks are needed to successfully complete a new Range i from 350 nm ta 838 nm
calibration. Try to calibrate with more peaks. Selecting too Da you want to SAYE these Caefficients 7
many peaks can however lead to peaks that cannot be |
. Cance
matched with standard wavelengths.

4.2.2 Calibrate Wavelength Application: Restore Original Calibration

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

This option allows the user to undo unwanted changes to the calibration.
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4.3 Applications: Process Control Application
Avasoft Process Control allows you to operate digital outputs corresponding with preset levels of your
history channels. You can use all eight history channels.

4.3.1 Digital Output signals

AvaSoft supports 8 built-in digital outputs on the AvaSpec, one per history channel. The output pins on the
High Density 15-pole Sub-D connector which are used for the process control application are listed in the
table below. So, pin 5 is used to monitor the thresholds that are set for History Channel Function F1 etc..

HD DB15 pins used by
AvaSoft Process Control
HCF# connector
pin
1 5
2
3
4
5 11
6 12
7 14
8 15
GND 10

An IC-AVS-I015-1.8 interface cable is available to connect all pins to your process equipment.

4.3.2 Using the Process Control Application in AvaSoft

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

%4 A vasoft© 6.0 Thin Film - 2003 Avantes

File Edit Setup '-.-'iewlﬁ.pplicati::un Help

Start | e . 3| Jac |
. W avelength Calibration  # @ -)Ii(- I
Iritegration time [ms]: IE Process Control 1 Enable [
T Exocel Cutput k Digital Output Setkings
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To set minimum and maximum threshold values for each of the History functions, select ‘Application’,
‘Process Control’, ‘Digital Output Settings’.

M@ igital Dutput Settings —(a|x|| The box shows 16 values, corresponding with a minimum and
maximum threshold value for the 8 history channels. All 16
Hist Threshold Val values can be edited by clicking them with the mouse. In
Istory _res 0 alues addition, in the third column, you can select whether or not to
Chan # Min MaxInvert invert the signal that is output. For each channel, the minimum
1 hooo.o  zooo.o [V threshold value may not exceed the maximum threshold value.
2 3000.0 4000.0 ¥ You cannot leave fields blank, in that case, enter 0.
3 spo0.0 o000 After sel.ec.ting' QK, the settings are written to a binary file
4 5 ] - called ‘digital.ini’.
5 . . - The minimum and maximum threshold values are indicated in
6 . . r the history graphs with horizontal lines.
7 o o I
5 o o I
0K Cancel |

If ‘Invert’ is not selected, the corresponding output pin will be set high if the history channel output value
lies between the minimum and maximum value. It will be set low if the history channel output value
exceeds the maximum value OR is smaller than the minimum value.

If ‘Invert’ is selected, the corresponding output pin will be set high if the history channel output value
exceeds the maximum value OR is smaller than the minimum value. It will be set low if the history channel
output value lies between the minimum and maximum value.

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

e
Esit | B Info | &

In this example, the measured Film
Thickness is around 355,8 nm, and the
TTL out will be activated if the
measured thickness will drop below
354nm or exceeds 356 nm. These
values are represented by the horizontal
lines in the graphs.

To convert the History Channel
Functions output to an analog output
signal, a DA card is available. AvaSoft
supports the PC-AO-2DC card for this
purpose (2 analog outputs, 8 digital)
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AvaSoft XLS is an add-on application that enables Avasoft Full to output history channel data to Microsoft

4.4 Applications: Excel Output

Excel.

It uses OLE-Automation, which is a technology that enables AvaSoft to remotely control Excel, opening

sheets and copying data into cells.

4.4.1 Select Source Data

Besides enabling Excel output, you will
have to select your source data.

This is done in the same way it would be
done without the Excel output option, with
the Function Entry dialog to define History
Channel Functions.

The only difference is the ‘Save Function
Output’ box, which is not used by the
Excel Output option. This part is replaced
by a separate dialog, which will be
described under ‘Settings’.

4.4.2 Enable Excel Output

=10l x|

History Channel Function Entry
Fiolr2 |/ |/ |/ |rs |f7 |Fe |
Function Type
’71"' Mone 4 ss " Fit Quality ‘
Meazure Mode
€ Scope | Absorbance % Beflectance € Iradisnce |

[ Function Definitior

Spectrometer Channel: et

b zster ~| | From [245  nm

Advanced Options To: [1050 nm | | Upper ISEIIJ nm

Thickness limit

L
) o F!Z:I S0k .|

Coat [5iD2_them). .|
Subst [SLO00LK .|

—Function Digplay Setting:

H-awis [time
&+ Auta " Fized

*¥-axis [Funchion Yalue,
&+ Auta " Fized

[~ Display No Graphics To Speed Up Data Processing

Save Function Output
#+ Do not save Function Output
1~ Save Function Dutput

o OK I X Cancel |

Save HCF.. | LoadHCF.

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.

4 AvaSoft© 6.0 Thin Film - 2003 Avantes

File Edit Setup View | Application Help

Histary

Integration time [ms]: ﬁ

Stop |

Process Control

Excel Cutput

November 2008

WWavelength Calibration

Wiavelength

Enable
Settings

.
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AvaSoft will write the data to two differently formatted sheets, depending on user input in History Channel
Function Entry and the Settings dialog.
You can enter the Settings dialog by selecting ‘Application’, ‘Excel Output’, ‘Settings’.

4.43 Settings

W Excel Automation =] ]

Select Mode

(" Export a fiked number of scans to Excel

{* Continuously ovenyite data to a fised position in an existing workbook

rExport Mode——————————— Contiruous Mode——————

Sizats o log Imgn Wark book I
|mteral [zec.] Ig Select Fil |

Ok | Cancel |

First, select the mode you want.

Export mode

You can select Export Mode by selecting the top radio button. In this mode, a predefined number of scans
will be logged to a new worksheet that Excel will open.
Excel will format the sheet horizontally, with the program adding a new row for each measurement written.
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E2 Microsoft Excel - Blad1 =1alx|

B Bestand Bewerken Besld Invoegen Opmask Extra Daka Verster Help =8| 5||

DEHaER Y| BBT - |[@E 2o ro-BrUEE=EH T ESE S-b-A 2
5] | =[F1_ Film Thickness (nm), Master Channel

A [ E} ¢ o [ T F [ 6 [TH [ 7 [ J T K [ L [ WM [ W5

Tirme Elapsed meec. [r1 ! il

14/03/2003 16:33:24 69603712 356 7646
14/03/2003 16:33:24 59604203 3557928
14/03/2003 16:33:25 59604633 355 8678
14/03/2003 16:33:25 69605084 356 9193
14/03/2003 16:33:26 59605525 355 5595
14/03/2003 16:33:26 59605985 3557571
14/03/2003 16:33:26 69606426 3567764
14/03/2003 16:33:27 59606877 355 5261
14/03/2003 16:33:27 59607327 3557592
14/03/2003 16:33:28 69607778 356 8486
14/03/2003 16:33:28 59608228 355,7884
14/03/2003 16:33:29 59608679 355,7029
14/03/2003 16:33:29 69609130 3568148

EEREEREEE

=

3

[

=

&

| 16| 14/05/2003 16:33:30 59609550 355 5235
[ 17| 14/03/2003 16:33:30 59610031 355 5195
| 18| 14/03/2003 16:33:30 58610482 356 8517
[ 19| 14/03/2003 16:33:31 59610932 355 A28
20 | 140032003 16:33:31 59611383 355 9618

14/03/2003 16:33:32 59611833 355 9358

coocooooooooooooococooooocoooooooooo
coocooooooooooooococooooocoooooooooo
coocooooooooooooococooooocoooooooooo
coocooooooooooooococooooocoooooooooo

soooooooocoooooooocoocoooooooooooooo
soooooooocoooooooocoocoooooooooooooo
soooooooocoooooooocoocoooooooooooooo

| 22| 14/03/2003 16:33:32 59612284 355,757

[ 23| 140372003 16:33:33 89612735 3857282

[ 24 | 140372003 16:33:33 59613185 355 8446

| 25| 14/03/2003 16:33:34 59613636 355 9167

[ 26 | 140372003 16:33:34 59614087 355 5348

[ 27 | 140372003 16:33:35 59614527 355821

| 28 | 14/03/2003 16:33:35 59614988 3557944

[ 29| 140372003 16:33:35 59615428 3557933

[ 30| 140372003 16:33:36 59E15879 355 8551

[ 31| 14/03/2003 16:33:36 59616330 3557766

[ 32| 140372003 16:33:37 59616780 3557763

[ 33| 140372003 16:33:37 59617231 355 5701

| 34| 14/03/2003 16:33:38 59617682 355832 =

4T« il avasoit pata. o K ﬂﬂﬁ
Gereed ‘ [l [ [ Mo | [ [ A

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’.

This is a floating 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.
This way, differences in date/time can be readily calculated by subtracting values, which would be much
more difficult if this was a text representation.

Column B contains a time 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, a
value of 0 will be entered in the sheet.

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 values are 1000 scans and no interval, meaning as fast as possible.

Continuous Mode

You can select Continuous Mode by selecting the bottom radio button in the settings dialog. 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 calculations and graphs in Excel on live data from AvaSoft.
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Press the “Select File’ button to select the workbook. Please save an empty workbook using Excel if you
don’t have a previous workbook to open.

Ed Microsoft Excel - continuous.xls : = =] |
J Bestand Bewerken Beeld Invoegen Opmaak Extra Data Yenster Help _|ﬁ||1|
DBEHa SRY BRI o[l 5 2 coreren cw-|BrU EE=EED%m BN E DAL 2
D1 | =[F1  Film Thickness {nm), Master Channel
A [ B [ & | D E [ F | 6 [ H [ 0 T a4 [k Tt T oM

LlTime Elapsed msecs WL1 IFl | L1 Fz WL3 F3 WL4 F4 WLS F5 WL& F5

2
| 3 | 14/03/2003 16:40:54 50054332 35857119

4
| 5 |Flease do not enter your own

o

formulas in this sheet,
as they will be overwritten

~1

| & |by AvaSoftl

9 |

14 [ 4[» [M]\ Graphi ) AvaSoft Data { Test sheet 4] L”J
Gereed 1 e o I o ]

AvaSoft will check if a sheet named ‘AvaSoft Data’ is present, and will add this sheet if it is not present.
This way, links to the sheet can be preserved between sessions.

The sheet contains the following data, at fixed positions:

A3 : Date / Time stamp

This is a floating 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.

This way, differences in 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.

D3 : Value for first History Channel (e.g. Film Thickness)

ES5-E*#* : Empty, not used in ThinFilm Application

F3 : Value for second History Channel (e.g. Film thickness Slave spectrometer, or Fit
Quality)

4.4.4 Start Output

You start the output the usual way, with ‘Application’, ‘History’,
‘Start measuring’.

You can also use the corresponding button on the Button Bar.

Please do not perform large alterations of the worksheet, while data is
being transmitted. An error ‘Call was rejected by callee’ will be issued
if Excel is too busy.

Moving around the worksheet should not pose any problems.
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Save any alterations to your worksheet before starting the transfer to Excel. You do not have to close the
worksheet or close Excel.

4.4.5 Stop Output

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

y-” History Channel Functions O] x|

(Exit|_ | M| _Info ||

F1:  Film Thickrnezs [nm). Master Channel Output = 3556

=5}

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

4.4.6 Optimization Notes

For greatest speed, it is important to give the focus to Excel. If you set the focus to AvaSoft, Windows will
dramatically 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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Appendix A Troubleshooting

How to rectify an incorrect (USB) installation

Any USB device requires that the USB drivers need to be 1

installed before the device is connected to the computer. If

you accidentally connected the AvaSpec spectrometer to the Al Gdlion e HHD

USB port of your PC before installing AvaSoft, the USB - - | | =) | £ |

drivers cannot be found, and the spectrometer cannot be

ﬂ Avantes Spectrometers
_.) Zompuker

-up Disk. drives

gj Display adapkers

found by the (later installed) software. To rectify an incorrect
installation follow these steps:
1. Navigate to the Device Manager. For Windows2000/XP

systems, right click on My Computer, select Properties -, DYDJCD-ROM drives
(or open the system icon from the Control Panel). Then i) Flappy disk controllers
select Hardware tab and click on Device Manager -S4 Floppy disk drives
button. --ﬁ Human Interface Devices
2. Scroll down until you see Other devices --@ IDE ATAJATAPT controllers
3. Under Other devices you will see USB device with a v,_sh Keyboards
large question mark, right click the USB device and select (- ) Mice and other pointing devices
the uninstall option. lp Moderns
4. A warning box will appear to ask if it is OK to remove % Maritars
the device, click OK. - Metwork adapters

5. Unplug the AvaSpec spectrometer from your PC and EI@ ST CISlEE
- B USE Device

reinstall the AvaSoft software. W ports (COM & LPT
6. Now you can plug the AvaSpec spectrometer to the USB ,és" orts { !
. . . . « ﬂ Processars
port again. Windows will display the “Found New i .
’s . . . #-8, Sound, video and game controllers
Hardware” (USB device) dialog. Proceed with the B~ W System devices
installation as described in section 0.1 under “Connecting é Universal Serial Bus contrallers
the Hardware”

7. The AvaSoft software can now be started and will detect the spectrometer at the USB port. If not,
please have a look at the Device Manager, which should contain the Avantes Spectrometers Class, as
illustrated in the figure below. The figures shows that 4 USB ports are connected to an AvaSpec
spectrometer: one AvaSpec-USBI, and three AvaSpec-USB2 spectrometers

..E..[.;; Device Manager

File  Action  Yew Help

o | HEFS 2 A

Eﬂ Avanktes Spectrometers

- -HB AvaSpec-UsEL
B8 Avaspec-UsEZ
8 AvaSpec-USEZ

i B8 AvaSpec-UsSEz

2R R it

[+]-ge Disk drives

} Display adapters

ﬁ’, CWDCD-ROM drives

@ Floppy disk controllers

[

Don’t hesitate to contact us if the problem remains unsolved.
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