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We aim to develop and produce the best solution for your application
in the field of optical measurement technique. To help us to live up to
your expectations and improve our products permanently we need
your ideas and suggestions. Therefore, please let us know about
possible criticism or ideas. We and our international partners are
looking forward to hearing from you.

Thorlabs GmbH

Sections marked by this symbol explain dangers that might result in
personal injury or death. Always read the associated information
carefully, before performing the indicated procedure.

Paragraphs preceeded by this symbol explain hazards that could
damage the instrument and the connected equipment or may cause
loss of data.

This manual also contains "NOTES" and "HINTS" written in this form.

Please read these advices carefully!

© 2012 Thorlabs



1 General Information

1 General Information

The Smart Line Camera is designed for general laboratory use. Integrated routines allows
averaging, smoothing, as well as saving and recalling data sets.

The initial setup is simple to complete. Following installation of the software, the LC100 line
camera is ready to use. Simply plug it into a USB 2.0 port and run the application software
SPLICCO. The remainder of this manual is devoted to the setup procedure and features of the
line camera. A troubleshooting section and detailed specifications of the various components
are provided to further assist. The description of the instrument driver commands can be found
in the VXlpnp VISA instrument driver package.

Application software SPLICCO

SPLICCO is an acronym for "SPectrometer and LIne Camera COntrol". This software can be
used for acquiring direct, transmittance and absorbance measurements in conjunction with
Thorlabs line cameras and spectrometers.

After the installation the software is able to communicate with the line camera. Additionally, two
virtual devices are included: a line camera and a spectrometer, to demonstrate the functionality
of SPLICCO.

1.1 Safety
Attention

All statements regarding safety of operation and technical data in this instruction
manual will only apply when the unit is operated correctly as it was designed for.

All modules must only be operated with proper shielded connection cables.

Only with written consent from Thorlabs may changes to single components be carried
out or components not supplied by Thorlabs be used.

This precision device is only serviceable if properly packed into the complete original
packaging including the plastic foam sleeves. If necessary, ask for a replacement
package.

© 2012 Thorlabs 5



SPLICCO

1.2 Ordering codes and accessories

Ordering code Short description

LC100 Smart Line Camera, 350 - 1100 nm

1.3 Requirements

Hardware Requirements:
CPU: 1 GHz or higher
RAM: 256 MB
Graphic card with at least 32 MB memory
Hard disc with at least 100 MB free storage space
free USB2.0 port
USB cable according the USB 2.0 specification

Software Requirements:
Windows ® XP (32-bit) SP3,
Windows @ Vista (32-bit, 64-bit),
Windows ®7 (32-bit, 64-bit)
VISA runtime (version 5.1 or higher)

6 © 2012 Thorlabs



2 Installation

2 Installation

2.1

Parts List

Inspect the packaging for damage. If the shipping container seems to be damaged, keep it until
you have inspected the contents and you have inspected the LC100 smart line camera
mechanically and electrically.

Please verify that you have received the following items:

1x
1x
1x
1x
1x

1x

(4)
()

LC100 USB 2.0 CCD line camera

Line camera user manual

SM2 to Nikon F-mount Objective adapter

CD-ROM with application software SPLICCO and drivers
USB 2.0 A -B cable 2 meters

Trigger Input Cable

LC100 USB line camera with all user relevant ports and signal LEDs
USB port
Linear CCD array

Status LEDs
LED "ON" - Green: Lights up, when the device is ready for operation
LED "BUSY"- Orange: Lights up every time the CCD exposure starts

Trigger Input and GPIO connector
a) SM2 internal thread

b) mounting threads for Thorlabs cage systems
¢) mounting threads for Thorlabs posts

© 2012 Thorlabs



SPLICCO

2.2 Getting started

The line camera must NOT be connected to your PC while the software is being installed.

Once the software has been installed, please connect the USB cable to the USB 2.0 port on
your PC and the USB B mini connector to the line camera . You will be prompted to allow the
automatic installation of the drivers. After completing, run the application program SPLICCO.

2.2.1 USB requirements

To achieve the maximum performance benefit from your LC100 USB line camera, you must
have a dedicated USB 2.0 port available on your PC (a built-in USB 2.0 port is recommended).

2.3 Installing Software

2.3.1 The installation menu

Before installing SPLICCO, please make sure that no LC100 USB line camera is connected.
After you inserted the SPLICCO installation CD an autorun menu will appear, see figure below.
If autorun is disabled on your system you have to browse the installation CD and run

"[CD-Drive]:\Autorun\Autorun.exe".

7 Thorlabs SPLICCO =] = =S
DRLUA\ES CD 4.3

USB Line Camera / Spectrometer Series

SPLICCO - Application Software
The Spectrometer and Line Camera Control Software.
Note: A VISA engine will be installed during the =etup,

o

Browse Manuals

Click here to read LC1-USB / 5Px-USB / CCS Series or
LC100 manuals. Reguires Adobe & Acrobat™ Reader &.

P/N: MODBIS-550-410 - Copyright® 2011 Thorlabs, All rights reserved.

WWW. THORLABS.COM

Please be aware that SPLICCO software requires the NI VISA runtime engine V5.1 or above
installed on your system. The installer checks for installed VISA software and, if necessary, will
install the NI VISA automatically. You will be notified accordingly:

Administrator privileges are required for installation. Please contact your system administrator,
if you get an appropriate error message.

In the following section are shown in detail the installation steps for an installation on a
Windows 7© operating system.

8 © 2012 Thorlabs



2 Installation

2.3.2 Installing SPLICCO

Select "SPLICCO - Application software" from the installation menu to start the installation
wizard. You will be prompted to specify the installation path. Confirm with "Next" when you
selected the installation path of your choice.

) Thorlabs Spectrometer and Line Camera Control - SPLICCO E = @

Destination Directory
Select the primany installation directory,

All software will be installed in the following locations. Ta install software into &
different locations, click the Browse button and select another directary.

Target directon for spplication
|C'\nglam Files\Thorlabs\SPLICCON |[ T ]

Target directony for National Instruments software
|C'\nglam Files\National Instruments\. |[ T ]

[ «Back | Next))[}J[ Cancel |

Please read the end user agreement carefully, choose "I accept the License Agreement(s)" if
you do so and press "Next" in the following two screens:

) Thorlabs Spectrometer and Line Camera Control - SPLICCO E = @

License Agreement . - 1 L
‘You must accept the licenses displayed below to proceed.

END-USER LICENSE AGREEMENT -

i

NOTICE TO USER:

THIS IS A CONTRACT. BY INDICATING YOUR ACCEPTANCE BELOWY, YOU ACCEPT ALL THE
TERMS AND CONDITIONS OF THIS AGREEMENT.

This Thorlabs End-user License Agreement accompanies a Thorlabs software product and any
related written materials ("Software”). The term “Software” shall also include any upgrades,
maodified versions or updates of the Software provided to you by Thorlabs. This copy of the
Software is licensed to you as the End-user. You must read this Agreement carefully before
indicating acceptance atthe end ofthe text of this Agreement. If you do not agree with the terms
and conditions of this Agreement, decline where instructed, and you will not be able to use the
Software. Thorlabs grants to you a non-exclusive license to use the Software, provided that you
anrae to the fallowina

@) | accept the License Agresment,

(7 | do not accept the License Agreement.

«Back | Nexnp[ Cancel |

;J Thorlabs Spectrometer and Line Camera Contrel - SPLICCO

License Agreement
‘You must accept the licenses displayed below to proceed.

NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT

INSTALLATION NOTICE: THIS IS A CONTRACT. BEFORE YOU DOWNLOAD THE SOFTWARE
ANDIOR COMPLETE THE INSTALLATION PROCESS, CAREFULLY READ THIS AGREEMENT. BY
DOWNLOADING THE SOFTWARE AND/OR CLICKING THE APPLICABLE BUTTON TO
COMPLETE THE INSTALLATION PROCESS, YOU CONSENT TO THE TERMS OF THIS
AGREEMENT AND YOU AGREE TO BE BOUND BY THIS AGREEMENT. IF YOU DO NOT WISH TO
BECOME A PARTY TO THIS AGREEMENT AMD BE BOUND BY ALL OF ITS TERMS AND
COMDITIONS, CLICK THE APPROPRIATE BUTTON TO CANCEL THE INSTALLATION PROCESS,
DO NOT INSTALL OR USE THE SOFTWARE, AND RETURN THE SOFTWARE WITHIN THIRTY
(30) DAYS OF RECEIPT OF THE SOFTWARE (WITH ALL ACCOMPANYING WRITTEN MATERIALS,
ALONG WITH THEIR CONTAINERS) TO THE PLACE YOU OBTAINED THEM. ALL RETURNS
SHALL BE SUBJECT TO NI'S THEN CURRENT RETURN POLICY.

The software to which this Mational Instruments license applies is Thorlabs §pectrometer and Line Camera Contral -
SPLICCO

@) | accept the License Agresment,

(7 | do not accept the License Agreement.

[ «Back | Hen 33 [ Caced |

The following window states the next installation steps and notifies, which software will be
installed. Click the "Next" button to begin installation or click the "Back" button to change the

installation settings.

© 2012 Thorlabs



SPLICCO

) Thorlabs Spectrometer and Line Camera Control - SPLICCO E = @
Start Installation " LABs
Review the follawing summary before continuing, =

Cannot install
@ NIVISA B [higher version sheady installed)
Run Time Support [higher version alieady installed)

Uparading
@ Mational Instruments system companents

Adding or Changing
@ Thorlabs Spectiometer and Line Camera Contral - SPLICCO Files

Click the Next buttan to begin installation. Click the Back button ta changs the installation settings.

[SoveFie..| [ <¢Back ][ Mewsp |[ Cancel |

After the installation was successful you will see a window containing information about a log
file (change log) and other notes. Press "Next" to finish installation.

) Thorlabs Spectrometer and Line Camera Control - SPLICCO E = @
Installation Complete " LABs
Thorlabs Spectrometer and Line Camera Control - SPLICCO - Readme -

SPLICCO is the Thorlabs SP-ectrometer and LI-ne C-amera CO-ntrol application which allows
operating all Thorlabs spectrometer and line camera instruments.

Hote:
'This software comes with additional software packages:
- NI'VISA runtime engine (httpJ/Awww.ni.comiisa)
- Ni LW/CVI runtime engine (hitp:iwww.ni.comicvi)
- For full functionality it is recommended to use USB 2.0 interfaces

License:
'The Thorlabs SPLICCO sofiware is copyright @& 2007-2011, Thorlabs GmbH. For license details
please see file License rifin the applications installation directory

Important Hote
\When upgrading from specira (an earlier Thorlabs application to run LC1-USB and SPx-USB -

< Back Next»t Finish

Now the device drivers will be copied into the system folders. This might take a few moments
and a command prompt window will pop up, which will start the driver installation routine of
windows.

B C\Windows\system32\cmd.exe
Installing driver packages for:

— Thorlabs CCS—Series Firmware Loader
— Thorlabs SPLICCO Devices Driver

Mhen asked to confirm, please allow installation.

[Flease wait ...

Windows Security system will notify you about device driver installation. You may check the
box "Always trust software from "Thorlabs GmbH" prior to click the Install button. A firmware
and driver package for all supported devices will be installed as SPLICCO software is designed
to control several hardware devices.

10 © 2012 Thorlabs



2 Installation

-~ Windows Security @ -~ Windows Security @
Would you like to install this device software? Would you like to install this device software?
Marne: CC5-Series Firmware Loader Driver Packag... Marne: SPLICCO Devices Driver Package
= Publisher: Thorlabs GmbH = Publisher: Thorlabs GmbH

[T Always trust software from "Thorlabs GmbH". I Install[}][ Don't Install ] [T Always trust software from "Thorlabs GmbH". IHEE” Don't Install

& You should only install driver software from publishers you trust. How canl & You should only install driver software from publishers you trust. How canl
decide which device software is safe to install? decide which device software is safe to install?

Finally, you will be prompted to restart you computer in order make changes effective:

Thorlabs Spectrometer and Line Camera Control - SPLICCO @

| élg ‘You must restart your computer to complete this operation.

If you need to install hardware now, shut down the computer. if you
choose to restart later, restart your computer before running any of this
software.

| Restart jo I Shut Down I I Restart Later

2.3.3 Driver Installation

Upon first connect of a LC100 smart line camera Windows recognizes a new hardware and
starts the driver installation.

Using Windows XP®

Windows starts the driver installation. A popup in the left bottom corner appears, displaying the
name of the device.

A Found New Hardware

Tharlabs LC-100 series smart: line camera

The "Found New Hardware Wizard" starts to install the new device. Depending on the
configuration of your system, you may be asked if you want to connect to "Windows Update to
search for software" shown in the following figure.

Found New Handware Wizard

Welcome to the Found New
Hardware Wizard
Wwiindows will ssarch for cunent ard updated softwars by

looking om your computer, on the hardware installation CD, or on
the Windows pdate Web site [with your permission].

Fiead our privacy policy

Can'Windows connect to \Windows Update to search for
software?

() Yes, this time only
() Yes, now and every time | connect a device
(& No, not this time

Click Next to continue,

Please select "No, not this time" and click "Next" to continue.

© 2012 Thorlabs 11



SPLICCO

Found New Handware Wizard

This wizsrd helps you instal softwar for

Thorlabs LC-100 series smart line camera

() 1t your came with an i ion CD
S# or floppy disk. insert it now.

“wihat do pou want the wizard to da?

() Install the software automaticaly (Recommended)
() Install from a list or specific location [Sdvanced]

Click Next to continue,

[ <Back ][ Mews P [ cancel |

Select "Install the software automatically" and click "Next" to continue.

Found New Hardware Wizand

Completing the Found New
Hardware Wizard
The wizard has finished instaling the software for:

% Thorlabs LC-100 series smart line camera

Click Firish to clase the wizard

Finalize the installation by clicking "Finish". Now the device is installed and can be used by
SPLICCO.

1) Found New Hardware

‘four new hardware is installed and ready to use,

The green status LED lights up, the device is installed and ready for use with SPLICCO.

Using Windows 7©

Connect your LC100 line camera. Windows recognizes the connected device and automatically
installs the driver:

2 Driver Software Installation I} \EI L Driver Software Installation @
Installing device driver software Thorlabs LC100 series smart line camera installed
Thorlabs LC100 series smart line camera Odnstalling driver software... Therlabs LC100 series smart line camera +f Ready to use

The green status LED lights up, the device is installed and ready for use with SPLICCO.
2.3.4 Start the GUI

To start SPLICCO click on the desktop icon or select 'Programs' via the START button in
the Windows task bar and navigate to 'All Programs / Thorlabs / SPLICCO / SPLICCOQO'.

12 © 2012 Thorlabs



3 Operating Instruction LC100 Smart Line Camera

3 Operating Instruction LC100 Smart Line Camera

3.1 Connecting a Device

1. To start a measurement with a LC100 Line Camera connect it to a USB port of your PC
with the supplied cable.

2. The SPLICCO connects automatically to all detected devices.

3. A device can be connected manually: Select 'Connect..." from the Devices menu or click to

the Connect icon %2 from the tool bar.

7 Thorlabs SPLICCO 7 Thorlabs SPLICCO

File | Devices | View Tools Help File Devices View Tools Help
S & Comect. ||| B 6 SRR =T
’7 Deearmsa ‘ Connect...

The following window appears and shows all connected devices and additionally two virtual
devices. Now you can select a device to be used. A panel will be created according to your
selection by default. If the "Create a device window automatically" option is not checked,
please use the according panel icon from the main interface.

Press "Cancel" to leave this dialog and "Rescan" to scan the system again for new devices.

7 Connect Device ==
Instrument S/N Alias Status 5
Thorlabs Vitual Linecamera  5/N L1IN3-D001-. Lc1 available
Thorlabs Vitual Spectromete /N SP3C-0001-M3  SPEC available R—
LC10D MDD245678 available HEScH
QOpen Window
Cancel

V| Create a Device Window automatically
| Show Vitual Devices Help

Every device can only be opened once. Devices already opened by SPLICCO are marked with
the "running" status and are grayed out in the device selection dialog. Devices used by another
application than SPLICCO are marked with the "locked" status.

Press "Open Window" to switch to the "Open Window" dialog to connect a window to an
already running device.

Furthermore, you can start a virtual line camera, which can simulate a scan. Through this
feature you can familiarize yourself with  SPLICCO, without the need of a light source or signal.
You can select to display or hide those virtual devices by checking or unchecking the "Show
virtual devices" box.

For a detailed description about the virtual devices refer to section Virtual devices! ss.

3.2 LC100 Software update

The SPLICCO software comes with a driver update function. The LC100 has a software for the
internal FPGA and one the for the USB interface, their versions are being checked upon
Connecting a device by SPLICCO software. In case that the installed SPLICCO version
requires a firmware update, the following warning appears:

© 2012 Thorlabs 13



SPLICCO

7 Thorlabs SPLICCO (23]

An update for the connected LC100 series device is available!
Current version is: 1.4.6/1.4.7
Mew version is: 1.5.0/1.7.5

Thorlabs strongly recormmends that you update your device.
Do you want to update now?

| Yes | | MNeo |

Click "Yes" to update. Several message windows appear:

7 Thorlabs SPLICCO [=23a]| | 7 Therlabs spLicco [=23a]| | 7 Therlabs spLicco (23]
Updating LC100 series device ... Updating LC100 series device ... Updating LC100 series device ...
Do not disconnect device. Do not disconnect device. Do not disconnect device.
Do not shutdown PC. N Do not shutdown PC. N Do not shutdown PC. N
Clearing FPGA, please wait. A% of FPGA download complete. 157% of waiting for reboot ..
- — — — —
N

After successful installation, the above Connect Device window appears.

If you decline the LC-100 update, the camera might not work properly with the current
SPLICCO version.

The content of the LC100's internal memory (EEPROM), i.e., the device label/ss] and a saved I/
O Setup configuration|s3, are not being overwritten.

3.3 Integration time

The integration time represents how long the CCD interacts with incoming light. CCD pixels act
like light buckets, gathering photons. The integration time displays the duration for which the
bucket is open. For very bright sources, low integration times are required, whereas for weak
sources, longer integration times should be used. As in the light bucket analogy, CCD pixels
can be overfilled ("blooming"). This is called saturation and will cause the output to be
misleading.

If no intensities are displayed, please enter the shortest integration time and increase it
continuously until an intensity curve is displayed. As mentioned above, CCDs are very
sensitive, and if over-exposure occurs, no intensity can be displayed.

Also, please make sure the background correction is disabled (see section Background
Correction| ss])

14 © 2012 Thorlabs



3 Operating Instruction LC100 Smart Line Camera

7 Thorlabs SPLICCO
File Devices View Tools Help

[E= B (=5

CEe R 0 (RE (AT el A B T %N b Se g

» LC100 <1> (=[] =]

Integration time can be set via the
control on the lower left corner of the
device window. The supported range is

1.0+
09-
08-

Cl r Plot
Integ. Time [ms]
- 1054
Average Scans

=(

Continu Scan Progress

Stop Scan_| - NN
SW Single Shot

07-
‘,__,DG
g 05-
= -
03-
02-
01-
00-;

defined by the line camera and ranges
from 1.054 ms to 50 s. The integration
time input window uses milli seconds,
therefore the values of 1.054 ms -
50000 ms have to be used to cover the
range. A window, which only shows a
loaded from a file spectrum does not

0 100 200 300 400 500 €00 700 800 mmmmmzmmmmmmmmmwmwmmn 2043

offer those controls in the left bottom
corner.

Marker A

Marker B

‘Save Background Comection

Backaround Comection

For integration time values below 1000
ms, in the Ilower right corner is
displayed the actual frame rate ("fps" =

frames per second). When exceed 1s

integration time, the according parameter is changing to "sec per frame".
A change of the integration time affects all windows connected to this device, which are then

updated to show the same integration time.

The status LED "BUSY" (orange) lights up every time the CCD exposure starts. At short
exposure time values this appears to the human eye as "continuous ON".

Higher integration times results in higher peaks in the measurement data.

© 2012 Th
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SPLICCO

3.4 Program navigation
SPLICCO can be operated by using the menu or the toolbar.

Menu
File menu
The 'File' menu contains all functions for saving, loading and exporting measurement data.

You can save the current measurement data as a *.jdx or *.csv file. This kind of file can be
loaded into the application. You can also save and load reference data directly.

Devices menu

In the 'Devices' menu you find all functions regarding your actual connected devices. You can
connect / disconnect devices as well as set the properties of the devices.

View menu

The 'View' menu contains all functions to configure the display windows. All active windows are
listed here. Windows can be opened/closed/zoomed or you can switch between the released
and tabbed view.

Tools menu

All functions to calculate with reference curves like transmittance can be found here.
Furthermore there are tools like taking snapshots from the actual window or copying the current
measurement data to the clipboard.

Help menu

You will find the online help in this menu. Furthermore, there is a link to the Thorlabs web page
to check for the latest drivers or software version. You can check the current version by
selecting 'About...".

Tool Bar
The toolbar offers quick access to important functions.

Opens an existing file (*.jdx)

Saves the current measurement in a file (*.jdx)
Prints the current window with user's comment and timestamp
Connect a device

Disconnect a device

Creates and connects a new window to a device
Closes the actual window

Switches to released windows view

Switches to tabbed windows view

Zooms in by factor 2

Zooms out by factor 2

Resets the zoom to full scale

GO LpHOR&S,DEOD

Opens the Devices Settings Panel

=
S0

Switches between logarithmic and normal y scale
Opens a dialog to configure persistence

b

Opens a dialog to configure Gaussian transformation

16 © 2012 Thorlabs



3 Operating Instruction LC100 Smart Line Camera

Opens a dialog to configure colors

Stores the actual measurement plot as reference plot

"% Loads a reference plot out of a JCAMP-DX file
Deletes the actual windows reference curve

IL  Switches to scope view

%X Switches to division view

N Switches to absorbance view

i Switches to transmittance view

h Opens the peak finder dialog for the actual window

=) Copies actual measurement data values to clipboard

@  Makes a snapshot from the actual window

Y Opens the windows help for SPLICCO

© 2012 Thorlabs 17



SPLICCO

3.5 Save and Export Data
SPLICCO can save data either in JCAMP-DX or CSV format.

JCAMP-DX:

¢ stores data and comments
e visit "http://www.jcamp-dx.org/" for more information

CSV:

* comma separated values
e |ater use with third party software like Microsoft Excel™ or Mathlab™

* human readable

To save the measurement data to a JCAMP-DX file select 'Save As ..."' from the File menu or
click the button & from the toolbar. A file dialog window appears and you can choose the

filename and directory.

Click to "Browse" to define the location of the file to be saved to:

7 Store Spectrum
File
Preview
Min. Poeel Maxe. Pocel
={ - 2048
Comments

Help

==l

7 Select file

Directary
History:

|C “wUsers\[user name]\Documentsh ThordabstSPLICCO

Lookin: | || SPLICCO

MName

Recent Places
| ces100_sample_reference,jdx

! | ces100_sample.jdx

Desktop

=}l
Libraries
LY
Computer
e
“w

Networic

ey
e | ces100_sample_referenced2.jck

| e @k Er
Date modified Type
4/23/20123:27PM IDX File

4/23/20123:28 PM DX File
4/23/201211:05 AM DX File

=)
5

File name: |LCTDD_sampIeDH

Files of type: [

18
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3 Operating Instruction LC100 Smart Line Camera

The file extension of this file is *.jdx. Additionally you can choose the range to store. Text
entered in the "Comments" field will be stored together with the data.

Export Data

7 Store Spectrum @

File |c:\Users\Juser name]\Documents' Thorabs'SPLICCOWLC 100_sample01 jdx Browse
Preview

Min. Poeel Maxe. Pocel

This is a comment.

Help ‘ I .ﬁa\reh‘ I Cancel

Measurement data can be exported to a *.csv file for use with e.g. Microsoft Excel™ or

MathLab™. To export the current measurement data to a *.csv file select 'Export CSV..." from

the File menu. A popup panel appears to choose the target directory, filename and the
characters for "Separator" and "Decimal Point".

Reference data can be handled in the same way.

7 Export CSV...
File  |c:\Users\[user name]\Documents' Thorabs SPLICCOSample_data.csv
Seperator
Comma -
Decimal Point
Help I Save [}J I Cancel

© 2012 Thorlabs
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SPLICCO

3.6 Load and Import Data

Previously captured and saved measurement scans can be reopened with SPLICCO without

connecting a device. This can be done from the File menu by selecting "Open..." (I icon) or
"Import CSV...".

7 Therlabs SPLICCO 7 Therlabs SPLICCO
W‘Qwices View Tools Help W‘Qwices View Tools Help
(= Open.. M | | & gpen..
ﬂ Save Az... ™ ﬂ Save Az...
Print... Y Print..
Import CSV... | ImportCsv.. n
Export CSV.. Export CSV.. by

Opening a file
SPLICCO can load most JCAMP-DX| sl files with file extension *.jdx either as a reference! 411 to
use with the live measurement data or in an individual window to show formerly saved data.

To open a *.jdx file, choose "Open" or click to the = icon. Choose the appropriate file using the
Browse button, the selected file is shown in the preview window. Eventually saved comments
are shown in the "Comments" field.

7 Load Spectrum (=3

File ch\Users\Juser name]\Documents' Thorabs \SPLICCONLC100_sample01 jdx

Preview
FrstX  [1.000000 /"'"1
Last X 2048000000
K Factor | 1.000000
First 0.000000
Y Factor  |0.000001
Points 2048

Type ARBITRARY UNITS

T

Comments

This is a comment.

| Help | | Load N | Cancel |

X and Y Factors represent the resolution. The resolution of the X axis is 1 pixel, the resolution
of Y axis results from the resolution when the file was saved. By pressing Load the curve is
opened in a new window.

The Load function is used also for loading a reference scan to the current live window. Details
are explained in section References| 41l.
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Import data
To import measurement data from a *.csv file select 'File -> Import CSV...' from the menu.
7 Import CSV... (3]
File
Seperator
Comma =
Decimal Point

Please specify the character separating the x & y columns and choose which character marks
the decimal position in the appearing window. Then click to Browse to select the required file:

7 Select file ==
B:SSW?.W |C:\Users\[user name]\Documents\ Thorabs\SPLICCO j
Lookein: [ ]| sPLICCO - cf B~
= Narne ’ Date modified Type
- =
Hece';;PTaces E2] LC100_sample.csv 4/25/201210:14 AM  Microsoft Office
@ccﬂﬂﬂ_samp\a:w 4/23/201211:06 AM  Microsoft Office
Desktop
Libraries
A
Computer
=
w
Network
4 m L3
File riame [Lc100_sample csv =l OF |, |
Files of type: [*.csv =l Cancel _|
7 Import C5V...
File  |c:\Users\[user name]\Documents' Thorabs  SPLICCONLC100_sample csv
Seperator
Comma -
Decimal Point
Help [ Load L\l, [ Cancel

Clicking to Load imports the data to a new window.

The Y axis will be displayed only for values between the min and the max intensity; scaling
factor as for *.jdx is not available.
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3.7 Save and Load Device Settings

SPLICCO allows to save device settings to and load them from a configuration file in xml

format.

The advantage is that you can exactly reproduce your measurement conditions say, next day
or even in a different lab. The only condition is that the type of device (e.g. LC100) must match.

The following parameters are saved:

e Device type and Device Labell 3]

® Serial number

e Trigger model/ 33|

* Integration time/ 14]

* Smoothing mode and settings@ﬁ

* Averaging mode!s4 and settings

* Persistence and settingsmﬁ

e Gaussian transformation and settings| 41|
e Flip / Revert Picture| 36|

e Scaling/ 30 Y axis (intensity) and X axis (pixel # or wavelength)
e Progress indicator! 36 on/off

Additionally, an individual comment can be entered.

22
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Sample of a configuration file:

<?7xml version="1.0" 7>
- «<device_config=

- <general=
<devicetype=Line camera</devicetype>
<DLL=Splicco_LC100_Series.dll</DLL>
<comment=This is a comment</comments
zuserbl=LC100</userlbl=
<sernr>=MD0252817 </sermr>
zrsre=USB0::0x1313::0x80A0::M0D0252817::RAW </rsrc =
<trgsrc=0</trgsrc>
<trgmode =0</trgmode >
<dispmode=0</dispmode =
<smoothmode=0</smoothmode=
<smoothwidth=0</smoothwidth =
<averaging=0+=/averaging=>
<averagescans»l</averagescanss
<persistance =0</persistance >
—persistancetime =0 </persistancetime >
<persistanceintens>10.000000/persistanceintens>
<flipped=0</flipped>
<reverted=0</reverted=
<progressbar>1</progressbar>
<logyscale=0</logyscale=
<gauss=0</gauss=
<gausssmooth>15</gausssmooth=
<gausssignificance=0.001000 </gausssignificance >
<integrationtime =1.054000</integrationtime >
<xmin=0.000000 </ xmin=
<xmax=2048.000000 </ xmax >
<ymin=0.000000</ymin =
<ymax>1.000000</ymax =

=/general=
</device_config=

The background correction is NOT being saved!

Also, settings of the graphic user interface, like color settings, released or tabbed view of
multiple windows, cannot be saved to the device configuration file.
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3.7.1 Save Settings
Open from the File menu the topic "Save Device Configuration":

File

mE

Devices View Tools

7 Thorlabs SPLICCO

Help
Open...

Save As...

Print...

(o l[@ s

R @kl EYYRY b&Eig

Import CSV...
Export CSV...

Load Device Configuration

Save Device Configuration I

1 c:\...\SPI_[CCO\ccslUU_sampIefjdx
2 c\..cs100_sample_reference.jdx
3 e\..100_sample_reference02.jdx
4 e\ ALCI00_sample0l. jdx

-

Average Scans

el 1

SW Single Shot

I

(=& =]

0 100 200 300 400 500 600 700 800 SO0 1000 1100 1200 1300 1400 1500 1600 1700 1800 1500 2048

fps: 861.0

x Quit
0.1+
0.0-;
Show Reference Scan Picel
Integ. Time [ms] Continuous Scan Progress
={I] Stop Scan | > I || "> A

Marker B

Save Background Comection

Background Comection

Select a file name and destination for the configuration file.

and click "Save".

7 Select file (23]
a:::ﬁ::w |C:\U5ers\[|.|5er name]\Documents' Thorabs' SPLICCD j
Lookin: | || SPLICCO - £ EB-
= Name Date modified Type
gy
Rece’;vp’l [ 1c100_sample_configxml 4/25/201211:27 AM XML File
aces
|| ccs100_sample_configxml 4/23/201211:17 AM XML File
Desktop
Libraries
P |
A
Computer
A
Network
4 [l | +
File name: |Ic1DD_sampIe_conﬁng j oK |
Flescftype: |l = eariced

24
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7 Save Device Configuration

File

5/N: MO0252817
Name: LC100
Trigger mode:
Display mode:
Smoothing mode -
Averaging mode:
[T Enable persistence

SW Trigger Cortinuous
Pixels

Mo Smoothing

Gliding Average

[7] Enable Gaussian Transformation

[T] #» Fip Picture  [C] $ Revert Picture

This is a comment]

c\Users\Juser name]\Documents' Thorabs \SPLICCOYc100_sample_config xml

Enable progress indicator [C] ¥-5cale logarithmic

Integration time: 1.054 | ms
Box smoothing width: 0
Average Scans: 1
0| Time 10.0 | Intensity
15 | Smoothing 0.0010 | Significance

Intensity: 0.000 1.000
X-Range: 0| pixel 2048 | pixel
Help ] ’ Save [}J ’ Cancel

3.7.2 Load Settings

Open from the File menu the topic "Load configuration":

7 Thorlabs SPLICCO = e
File | Devices View Tools Help
=] open. A @ NG ML K[ET Y b Emig
n Save As...
&Y Print.. [l ][=]
Import CSV...
Export CSV...
| Load Device Configuration |-,
Save Device Configuration ’
1 e\ ASPLICCONees100_sample,jdx
2 c\..cs100_sample_reference.jdx
3 e\..100_sample_reference02.jdx
4 e\ ALCI00_sample0l. jdx
> Quit
0.1+
D-D_I | | | | | | | 1 | | ] | [} 1 I | ] | | |
0 100 200 300 400 500 600 700 200 S00 1000 1100 1200 1300 1400 1500 1600 1700 1800 1500 2048
Show Reference Scan Fixel fps: 752.0
Integ. Time [ms] Continuous Scan Progress
: 1054 > I Marker A Marker B Save Background Comection
Average Scans SW Single Shot Background Comection
=]

© 2012 Thorlabs
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Select a file name of the configuration file

7 Select file (23]
a:::ﬁ::w |C:\Users\[|.|ser name]\Documents' Thorabs' SPLICCD j
Lookin: | | SPLICCO - £ EB-
= Name . Date modified Type
gy
Rece‘;/';l [ 1c100_sample_configxml 4/25/201211:35 AM XML File
aces
|| ccs100_sample_configxml 4/23/201211:17 AM XML File
Desktop
=l
Libraries
Computer
e
“
Network
] 1 ¢
File name: |Ic1ﬂﬂ_sample_c:onfigml j Load
Files of type: |'_'fml J Cancel

and click "Load". A preview pane comes up showing the settings saved to the selected
configuration file:

7 Load Device Configuration [

File  |zA\Users\[user name]\Documents'. Thodabs SPLICCON 100_sample_config xml

S/N: M00252817

Name: LC100

Trigger mode: SW Trigger Cortinuous Integration time: 1054 | ms
Display mode: Pixels

Smoothing mode: No Smocthing Box smoothing width i]
Averaging mode: Gliding Average Average Scans: 1

[7] Enable persistence 0/ Time 100 | Intensty

[ Enable Gaussian Transformation 15 | Smoothing 0.0010 | Significance

[T] % Fip Picture  [C] $ Revert Picture
Enable progress indicator [ ¥-Scale logarithmic

Comments Intensity: 0.000 1.000
This is a comment X-Range: 0| picel 2048 | pixel
Hep | [ Load L\sJ [ Cancel

Click "Load" to apply these settings.
In case the instrument's serial numbers do not match, you will be noticed about that:

7 NOTE @

The data from the XML file was taken by device with /N M00232974,
Your current device has 5/MN M00252480
SPLICCO will apply the data to this device as good as possible.

Click Ok to get back to the preview pane. You may choose then another configuration file
("Browse") or even load the mismatching file.
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3 Operating Instruction LC100 Smart Line Camera

3.8 Sequential Recording

SPLICCO software allows a sequential recording of individual scans. The scan results are
saved in *.csv file format! s Importing sequential results to an appropriate software, e.g.,
Microsoft EXCEL®, scans can be displayed in a 3rd dimension - time. A maximum of 1000
scans can be recorded.

The Sequential Recording function can be reached via Tools menu.
There are 2 types of recording modes - Timed Sequential Scan and Fast Sequential Scan.

7 Sequential Recording @ 7 Sequential Recording @
Selected Device Selected Device
LC100 : My LC100 <13 & LC100 : My LC100 <13

File File
c:\Temp\LC100_sequence csv ; c:\Temp\LC100_sequence csv Browse

Timed Sequertial Scan Approx. File Size: 521kB Approx. File Size: 264kB
Fast Sequertial Scan
Use BExtemal Trigger Use BExtemal Trigger
Number of Scans Time Interval [hh:mm:ss]
10 =[N=[R=E
Progress Time Remaining: 00h:00m:50s
Ready

o] Cey] Qo

3.8.1 Timed Sequential Scan

Timed Sequential Scan

The Timed Sequential Scan mode is ideally used for long term monitoring. In this mode, a time
interval between the start of 2 subsequent scans can be entered. The interval ranges from 1
sec to 8760h:59min:59sec. Alternatively, the scan can be triggered externally, using the
hardware trigger input.

Each scan will be saved to a separate file. To the chosen file name (e.g. LC100_sequence.csv)
a time stamp is being appended. The format of the time stamp is
_YYYYMMDD_ xxhxxmxxsxxxms

(e.g., " 20110506_09h02m15s030ms" stands for May 06, 2011, 09h:02min:15sec:030ms.)

Example:

* Select the desired device
¢ Click Browse to open the dialog for selecting a file name

J selectfile ==
Directory
History |c:Temp |
Lookn: [ ] Temp - of BB
= Marme ’ Date Type
i
Rec;;f':"aces No items match your search.
Deskiop
=l
Libraries
Computer
@
Network
“ [ ¥
File iame. [Lc100_sequence ] OK
Files of type. = | Cancel

¢ Confirm the entered file name
¢ Define the number of scans to be recorded
¢ Define the time interval between scans - alternatively, choose "External trigger"
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* Click Go; the progress will be shown in the bar and the remaining time will count down.

Timed Sequential Scan Approx. File Size:
Fast Sequential Scan

Number of Scans

7 Sequential Recording @
L =
Flle:

b\ Temp'LC100_sequence.cav Browse

Use Edemal Trigger

=10 g"if =§- =

Progress Time Remaining: 00h:00m:35s

521kB

¢ After processing the entered number of scans the files will be saved and the window closed

J selectfile ==
Directory
History |c:Temp |
Lookn: [ ] Temp - e BB
I Name Type
- =
Rec;;iaces 5] LC100_sequence . 20110510_15h25m51s237ms.csv  Microsoft Office Excel C...
F54]LC100_sequence_20110510_15h25m56s229ms.csv  Microsoft Office Excel C
|| ¥4 LC100_sequence_20110510_15h26m01s237ms.csv  Microsoft Office Excel C...
Deskiop - 20110510_15h26m06s229ms.csv  Microsoft Office Excel C
- nce_20110510_15h26m11s237ms.csv Microsoft Office Excel C...
= ¥E4]LC100_sequence_20110510_15h26m16s228ms.csv  Microsoft Office Excel C...
Libraries {4 LC100_sequence_20110510_15h26m21s236ms.csv  Microsoft Office Excel C...
F55]LC100_sequence 20110510 15h26m26s228ms.csv  Microsoft Office Excel C...
S i3] LC100_sequence . 20110510_15h26m31s236ms.csv Microsoft Office Excel C...
C°"‘i“‘e' 4] LC100_sequence, . 20110510_15h26m365228ms.csv  Microsoft Office Excel C...
a
Network

Fl

File name:

Fies of type

b

[ c100_sequence_20110510_1h25m51s237m = |

[_os |
= =~ Cancel

¢ Each result file contains 2 columns - first column is the pixel number, second column states
the intensity measured from the actual pixel. Small negative intensity values (below 0.01) are

caused by CCD noise and/or ADC noise or background correction.

3.8.2 Fast Sequential Recording

Fast Sequential Recording

The Fast Sequential Recording mode allows to record fast changes. The time interval between
two subsequently recorded scans depends on the integration time, if = 10ms. For smaller
integration time values it depends on system performance and CCD read-out time. Results are

being saved to a single file.

Example:

® Select the desired device

* Click Browse to open the dialog for selecting a file name

D Select file

Directory

History: [C:Temp

“

Lookin: [ . Temp
B Name
=

Recent Places

Deskiop

=1
Libraries
L ¥

Computer
C
L

Network

File name:

Files of type

= o B
Date Type

Ne items match your search.

i
[Lc100_sequence Ra| oK
= = =

28
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3 Operating Instruction LC100 Smart Line Camera

* Confirm the entered file name

* Define the number of scans to be recorded.

* For triggered recording, check the box "External trigger"

* Click Go; the recording starts. After finishing, the software needs to process data, which
takes some time, depending on the number of scans to be recorded.

7 Sequential Recording @

File:
c:\Temp“\LC100_seguence. .C3v Browse

]

Timed Sequential Scan Approx. File Size: 2424 kB
Fast Sequential Scan
Use Edemal Trigger
Number of Scans

& 100

Processing Data, Please Wait

* During processing data, in above window header may appear "Sequential Recording (Not
responding)", eventually the screen may gray out - this is just a reaction of the operating
system to extended processing time and does not impact the function of SPLICCO software,
so please ignore it.

¢ A sample result file is shown below:

JI:;«{ =, j = LCI00 Sequence.csv - Microsoft Excel
i),
—-/ Home Insert Page Layout Formulas Data Review
=S4 || calibri | - General
. 9 53 |(|B I U-||A a $ - % »
aste o || e
- J|E] S A %6 5% |
Clipboard ™ | Font (F] | Mumber ™= |
| A2059 - 5]
A B L D E
1 |12h_16m_00s_01lms Oms 2ms 4ms 6ms
2 1 0.265171 0.262272 0.264408 0.263218
3 2 0.264729 0.239174 0.260563 0.265797
2047 2046 0.179416 0.185092 0.183825 0.178973
2048 2047 0.176959 0.182559 0.175387 0.179858

The 1st line of the file contains the time stamps: A1 is the scan start time with accuracy to 1ms,
columns B1, C1, ... contain the start time delay between 1st and actual scan. If the scans were
recorded free running, the delay between subsequent scans is equal to the integration time set
value. The time stamp has a tolerance of + 1ms.

Further, 1st column (A2, A3,...) states the pixel number and in the same line are recorded the
intensities measured from the actual pixel during the scans. Small negative intensity values
(below 0.01) are caused by CCD noise and/or ADC noise or background correction.

3.9 Print

SPLICCO allows to print out an actual scan to any printer installed on the operating system.
The appropriate dialog can be opened via the menu File -> 'Print..." or by clicking to the & icon
in the menu bar.

The print-out has a header with information on

e device type and device label| 36|

* date and time

® user name

e settings for integration time! 141 and averaging counts| 34]

© 2012 Thorlabs 29



SPLICCO

3.10 Device windows

You can open up to 10 measurement windows for every device. Parameters like integration
time, number of scans to be averaged and trigger control take effect on all of the device
windows. All options, which are selected by right click mouse menus, influence only the active
window, with the exception of "Properties" and "Color settings".

There are several views for multiple windows.
Released view - The child windows can be arranged tiled or cascaded:

7 Thorlabs SPLICCO 7 Thorlabs SPLICCO
File Devices View Tools Help Eile Devices | View | Tools Help
@n@ﬁ59|@@ SEE New Window...
Close Window
Rel d 0 =
P LC100 : My LC100 <1> [Released| P LC100 : M
|% ¥ Released |

P LC100 : My LC100 <2> JLCOET Tabbed

Tabbed view - The child windows are arranged in tabs:

7 Thorlabs SPLICCO J Thorlabs SPLICCO

File Devices View Tools Help File Devices | View | Tools Help

CHS RO BRI SBE [E] Nawindon.
[ LC100 : My LC100 <1> | LC100: My[Tabbedp {[ LC100: My LC =
10- 10-

Releazed

B ¥ Tabbed I

3.11 Zooming and panning

SPLICCO offers several possibilities to zoom/expand areas of interest.

In case the window is in "Zoom mode", you can box-in a region by pressing and holding the left
mouse button.

By pressing the "Zoom in" (@l) and the "Zoom out" (E{) button in the toolbar you can step in or
step out on the actual windows graph. Use the "Zoom home" (3:C) button in the toolbar to zoom
to the original size. You can also zoom home by a right click on the graph and selecting "Zoom
home" in the appearing menu.

The third option to zoom is the use of the editable graph axis. On each axis you can double
click the minimum or maximum value for editing. The axis is rescaled after confirming the
changes.

Another way to zoom is holding the CTRL key on the keyboard and left clicking on the graph to
zoom in and right clicking to zoom out.

7 LC100 <1> B8 (=)

Bl

08-
m 100 200 300 400 500 €do 700 800 9DD1DDD11DD12GDT3DD14DD15GD1GDDWM1&DD1BDD-

07-

Clear Plot Show Reference Scan
Integ. Time [ms] Continuous Scan Progress M o o ]
1,054 [ Stop Scan_| » I Marker A Marker B Save Background Comection
Average Scans m Background Comection
= -
SW Cortinuous
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The zoom is limited to 1% of the original size of each axis. Furthermore you cannot zoom out
more than the original size.

Panning

Press and hold the CTRL and SHIFT key on the keyboard to use the mouse to pan the actual
graph.

Another option is to double click the left or right pixel value and to type-in the range of interest
via the keyboard. The same can be done for the intensity axis. This is especially useful for
zooming or panning-in, in only one axis, while keeping the second one static.

3.12 Markers

SPLICCO provides two markers for instantaneous readout of pixel
A B  position and amplitude (intensity).

- The markers are being enabled by clicking to the appropriate button.
o Each marker appears as a vertical line named "A" or "B". These lines can
be shifted along the X axis using the mouse (right click and hold).

Below the buttons the actual X and Y values are displayed: X stands for
wavelength or pixel number, depending on the setting, while Y stands for
the relative intensity at position X.

800 500 wrf?ﬂlﬂ'ﬂﬂ w0 w01 |f both markers were enabled, additionally the distance |A-B| on X axis is
- shown.

==

o 803 w 1272
y: 075 y: 0.00

1A-Bl= 489

3.13 Device Settings

The Device settings dialog can be opened in different ways:

¢ Click to =& icon in the toolbar
* From the Device menu:

7 Thorlabs SPLICCO
File | Devices | View Tools Help
i 6 Connect.. j|@\@\.ji|

T ﬁ Disconnect...
| LC100 : My LC100 > Propertiesl:E
070~ Disconnec

* By right-clicking to the diagram area and choosing "Properties":

Zoom Home

Cursor Mode
¥ Zoom Mode

Log ¥ Scale

Peak Finder...
Persistence...

Gaussian Transformation...
Color Settings...

Store as actual Reference
Load Reference...

Clear Reference

Properties... [,
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3.13.1 Tab Info

The tab Info contains information about manufacturer, device name, serial number and

firmware revision:

3.13.2 Tab Common

7 Device Settings @
|C0mm0n I LC100 Settings |

Manufacturer
Thorlabs
Instrument Name
LC100 : My LC100
Serial Number

M00252817

Firmware Revision

150175

Close

In this tab, trigger and averaging modes can be set, a smoothing can be enabled and the

graphical display can be changed.

7 Device Settings (==

- Common LC100 Settings

SW Trigger Continuous -

HAverage Mode

Gliding Average -
Smoothing Method
Mo Smoothing -

Box smoothing width
A )

=] Flip Picture 1 [C] Revert Picturs

[ Enable Progress Indicator

Close

32
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3.13.2.1 Trigger mode

SPLICCO is able to generate internal trigger signals (SW) or use

S— — ==l external trigger signals to take readings at defined time intervals.
S You can set the trigger mode in the Device Settings, tab
SW Trigger Continuous - 'CO mmon ' .

Yoy The control offers five trigger modes: SW Trigger Continuous, SW
Ext. Trigger Cortinuous Trigger Single Shot, External Trigger Continuous, External Trigger
o e Single Shot and the Idle mode. According to the trigger mode the

status symbol and the trigger button in the bottom of each device

t:i-:‘ windows changes. The trigger buttons labels shows the possible

option, e.g. "Stop Loop", "Scan 1x", "Arm Trigger" or "---"

4= | FAip Picture 1 Revert Picture

Software trigger

Enable Progress Indicator SW Trigger Continuous:

— The default trigger mode. The software triggers as fast as possible
for maximal data refresh rate. The figure below shows the status
symbol and the trigger button.

SW Trigger Single Shot:

In this mode for each click on the trigger button a data set is read out and shown. The status
symbol and the trigger button will appear:

Scan 1x &

Hardware Trigger

The LC100 line camera is equipped with a hardware trigger input. This input will be enabled by
selecting either the "Ext. Trigger Continuous" mode or the "Ext. Trigger Single Shot" mode.

Ext. Trigger Continuous:

This mode is similar to the "SW Trigger Continuous" mode, except that the data readout is
triggered by an external signal. After each data readout the external trigger will be armed again.
The status symbol and the trigger button will look the same way as in the software continuous
mode.

Ext. Trigger Single Shot:

You have to press the trigger button to arm the external trigger before you can readout data.
While the software is waiting for an external trigger signal the status symbol changes; see the
following two figures below.

| Arm TI'iQQEF ! irm T ager

|dle:

This mode causes the device to be idle. In this mode the device does not take any
measurements.
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3.13.2.2 Average Mode

Very noisy or weak signals can be amplified by adding several
scans, which is known as averaging. SPLICCO provides two kinds
of averaging - Gliding Average and Block Average. The averaging
mode can be set in the Device Settings panel:

7 Device Settings (==

Info | Common | LC100 Settings

SW Trigger Continuous -

Average Mode Click to icon in the toolbar and open the 'Common' tab: The
Giding Average < number of scans to average can be set in the bottom of the active
|V Gliding Average ,J\ a n el .
Block Average g p -
Average Scans
=R |

—

4= | FAip Picture 1 Revert Picture

To the right of the number of scans to be averaged a status box is
displayed, indicating the fill level of the buffer used for averaging.

Gliding Average

This method averages over the most recent number of scans and
Clese is being updated with every new scan. The advantage is that the
graph is being updated with every scan.

Example: The number of scans to be averaged is set to 10. After starting acquisition, the
software calculates the average out of the first two data sets, then out of the first three sets and
so on until the desired number (10) is reached. Then the first data set will be subtracted and
the newest data set will be added to calculation of average. This can be seen also in the buffer
fill level - it grows up to the max and stays there.

Enable Progress Indicator

Block Average

This method accumulates a number of scans, after that calculates the average, displays it and
starts the averaging process from beginning. The display is updated only after n scans.

Example: The number of scans to be averaged is set to 10. The software accumulates 10
scans (can be seen from the buffer fill level), calculates the average over these 10 scans,
displays the result and restarts acquisition. (It's obvious that block averaging decreases the
frame rate.)

3.13.2.3 Smoothing Method

SPLICCO provides the standard smoothing method called "Moving Area Smoothing", also
known as "Box Smoothing". This kind of smoothing is comparable to a low pass filter,
suppressing the high frequent noise. This is the simplest form of smoothing. The only
parameter needed is the box width, which indicates how many values are averaged. There is
no weighting of those values.
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original values

smoothed values

In case that box width is 5, the new
value at this position is the average
of the & surrounding values.

Click to % icon in the toolbar, open the 'Common' tab and enable "Box Smoothing". The
smoothing box width can be set below this control. Zero means no smoothing at all. Any
change will instantly affect the actual graph.

Trigger Mode

[Doeviceserings |

[SW Trigger Continuous

|

HAverage Mode

[Eliding Average

|

Smocthing Method

[No Smoothing

S |

¥ No Smoothing ‘

=[] Flip Picture 1 Revert

Enable Progress Indicator

Picture
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3.13.2.4 Flip and revert picture

SPLICCO provides the possibility to mirror the actual
measurement data displayed vertically and/or horizontally in a
window. Click to % icon in the toolbar and open the 'Common' tab:

7 Device Settings (==

| Info | Common | LC100 Settings |

Trigger Mode

SW Trigger Continuous -

v SW Trigger Continuous |
SW Trigger SingleShot %
Ext. Trigger Continuous
Ext. Trigger SingleShot
Idle

Biox smoothing width
SE )

=] Flip Picture 1 [C] Revert Picturs

|| Enable Progress Indicator

Close

3.13.2.5 Progress Indicator
In case of long integration time, it can be useful to know the

7 Device Settings
e - i = progress of the actual scan. Therefore, a progress bar can be
o omman 00 Settings |
enabled:
Trigger Mode )
SW Trigger Continuous - Integ. Time [ms] ST Scan Progress
rvermae Hod 110000100 Stop Scan | - D
werage Voae
Giding Average - To enable this function, just check the appropriate box. The scan
Smoathing Method progress is being indicated for integration time > 500ms.
Mo Smaothing -
Box smoothing width
56 ]

=] Flip Picture 1 [C] Revert Picturs

i

Close

3.13.3 Tab LC100 Settings

The LC100 Settings tab allows to set a custom device label, save and clear background
correction as well as to configure the pattern recognition and the GPIO ports. The two latter
topics are explained in detail in the GPI1O Port section [ 431,

3.13.3.1 Device Label

SPLICCO allows to assign an individual name to any connected device, called "Device Label".
This device label is an identifier, which eases the operation of multiple connected devices; it
can be found in the upper left corner of the measurement window:

J Thorlabs SPLICCO

File Devices View Tool
S dEe R E
| Lc100 myLcioof<r> |

Click to % icon in the Toolbar and open the 'LC100 Settings' tab. The button "Device label"
opens a dialog box:
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7 Device Settings @
LC100 Settings

[ Device Label |

[ Save Background Comection ]

[ Clear Background Comection ]

[ Pattern Recognition ]

[ Input / Output Configuration ]

Close

Enter a new device label name and press "Save"

7 Edit Device Label (23]

Actual Device Label

icio
100 #3) i

Reconnect the device to activate changes:

7 Information IEI

Please reconnect the device to make changes valid

The new device label is displayed in the software:

7 Thorlabs SPLICCO

File Devices View Tools
sl = PRy e
LC100 {LC100 @3)f<1> |
10-
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3.13.3.2 Background Correction

You can subtract a background reading to reduce noise from your ambient surrounding (for
instance if your room light offsets your base line).

7 Device Settings @

LC100 Settings

[ Device Label |

[ Save Background Comection %

[ Clear Background Comection ]

[ Pattern Recognition ]

[ Input / Output Configuration ]

Close

"Save Background Correction" overwrites the currently saved data and remains effective only
during the current SPLICCO session. That means, the background correction will be cleared
automatically, when SPLICCO software is terminated and/or a device is disconnected.

"Clear Background Correction" deletes the correction data immediately.

The background correction can be easily saved and turned on/off from the panel below the

scan:

’ Save Background CorrectiorL\’ ]

Last Save: 04-23-2012 12:36.44

Average Scans: 1
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3.14 Peak finder

SPLICCO offers the possibility to find peaks in an actual measurement. The peak finder can be
selected by right clicking on the actual window and selecting "Peak finder..." or from the Tools

J Law <> [ ]
10+
05 Zoom Home
0.8+
Log ¥ Scale
0.7+
G Peak Finder...
2587 Persistence...
T 05 GE"' jE"c_: ot 3 Thorlabs SPLICCO
- aussian Transformation...
= File Devices View | Tools | Hel
04+ Color Settings... | e enes ew B TER
03- Hsol = | =] Store as actual Reference
Store as actual Reference ———————D® | oadRef
0z % Loa erence...
Load Reference... 7 LC100 <1> [ Clear Reference
01- Clear Reference -
- 10+ Bl v Scope
01 T T T T i | i | i Properties... T T | ' X
0 100 200 300 400 500 60D 700 800 500 10___oPoe 1700 1500 1900 2048 0.8- B8 Division
sference Scan Pixel s 8380 08- 888  Absorbance
TRA -
| B Transmittance
Integ. Time [ms] Continuous Scan Progress T 07 Bl Difference
& i _| = =
1054 » I Markcer A Maricer B ; Save Background Comection = 06 ﬁ-
2 n5- Peak Finder...
Average Scans SW Single Shot [ Background Comection 805 | = - |
- = ol =] Copyto Cliphoard L
hd Last Save: 04-25-2012 12:36:08 o3 M8 TakeaSnapshot
Average Scans: 1 02- Sequential Recording

or just click the . icon in the toolbar. The following wizard will appear:

J Peak Finder
Pealc Viidth;
=

Wavelength/Pixel

Threshald
v 0.00

Amplitude:

Found Peaks

0

==

[t |

[ Bpot | [ Cowe |

In order to specify the relevant peaks, a peak width and a peak threshold can be set. A higher
threshold and a higher peak width will reduce the found peaks.

By pressing the "Calculate" button the peaks specified by those two parameters are calculated
and the list is filled with the found peaks.

7 Thorlabs SPLICCO
Eile Devices Yiew Tools Help

[==]=]

= == T LA

SC0 DI¥ MBS TRA DIFF
ol — W A A

ELE

P LC100 <1>
1| J Peak Finder ===
0
o Pl vidin Threshold
=100 4053 Calculats
;
0
‘E o | Wavelengh/Poel  Ampitude Rerrlfs
&9 | 7zs.000000 0.757229 3
o nssezss
1922000000 (0544839
0
<
;
0
0
Clear|
o [ b | [ Bpot | [ Cose |

Average Scans
~

=g

SW Single Shot

1054

SEEE)

W

1000 1100 1200 1300 1400 1500 1600 1700 1300 1500 2048

Picel

fps: 844.0

rker A

Marker B

Save Background Comection

[7] Backaround Comection
Last Save: 04-25-2012 12:36:08

Average Scans: 1

The found peaks can be sorted by their location ("Wavelength/Pixel") or by intensity
("Amplitude") - just click to the desired header - and can be iterated with the help of the arrow
buttons ("<<" and ">>").

Only one peak can be marked at the same time, but you can export the full list into a tab
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separated text file with the "Export" button.

7 Export peaks... [5a]

File

Seperator

Comma A

Decimal | Point

3.15 Logarithmic Y Scale

The intensity axis can be scaled linearly or logarithmical. Default display is linear, in order to
switch to logarithmic just click the "% icon in the toolbar. Alternatively, the Log Y Scale can be
activated via the View menu or from the dialog after right clicking to the diagram area.

3.16 Color setup

The colors of the graph and its curves can be set by selecting 'Color settings...' from the View
menu or from the right click dialog to the window area or simply by clicking the ¥ icon in the
the toolbar. The following dialog appears and you can set the colors to the desired value.
Furthermore you can select to hide the grid or not. If you click on the button 'Reset' the factory
default will be restored. Click on 'Save' to confirm the setting.

7 Color Configuration @
P"j ﬁ Save
Reference ﬁ
Peak T [ Beset |
Cursor ﬁ Cancel
Selection ﬁ
Background ]

Grid | [[HdeGnd Help

3.17 Persistence

SPLICCO offers the possibility to change the persistence attributes for each panel. Activated
persistence leads to a fading out of previous scans. This function requires extra processing
time and might influence the frame rate. The screenshot below illustrates persistence:

3 Thorlabs SPLICCO Felre=s
File

File Devices View Tools Help
RS R HQ(RE( RGNS @t T 0 R See g

D LC100 <1> o [@][=

‘SW Single Sht Back
mmmmmmmmmm Last Save: 04252012 12:36:08
Averags Scans: 1

The persistence dialog can be reached either by clicking to the ¥ icon in the menu bar, by
choosing Persistence from the View menu or from the right click to the diagram area dialog. It
offers two sliders for duration and intensity of the persistence feature. After you have chosen
the parameters, press "Apply" to make the changes effective. Press "Done" to leave the
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dialog.

J Persistence @

Activating this feature will decrease the frame rate!

I_T(ILé Activate Persistence

Duration Intensity:

3.18 Gaussian Transformation

SPLICCO is able to display the measurement data as the best-fit Gaussian distribution. The
Gauss Transformation dialog can be reached either by clicking to the ¥\ icon in the menu bar,
by choosing 'Gauss Transformation..." from the View menu or from the right click to the
diagram area dialog.

The appearing dialog offers two sliders for sensitivity and significance, which influences the
Gaussian fit. As persistence, this might decrease the frame rate.

After you have chosen the parameters, press "Apply" to make the changes effective. Press
"Done" to leave the dialog.

7 Gaussian Transformation @
Activating this feature might decrease the frame: rate!
V| Activate Gaussian Transformation
Sensitivity
. ¥ |
1 1

1 1 1 1 1 1 1 1
low high  low high

Help | | @DWL\?J | Close

3.19 References
An actual scan can be stored as reference. This reference will appear in a different color (see
Color Setupl40]) and remains unchanged during the current SPLICCO session unless cleared.

Click the icon in the toolbar, or select 'Store as actual Reference' from either the Tools
menu or from dialog, which appears after a right click on the diagram area.

Delete a reference by selecting 'Clear Reference' or by clicking the [ icon.
A scan can be saved as a *.jdx file for later use.
Save a reference

e Store the actual scan as reference. (Jf&: In order to distinguish the reference scan in the
following screenshot, the integration time was changed after defining the reference. Actually,
the actual scan and the reference are congruent)
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File Devices

3 Thorlabs SPLICCO
View Tools Help

[E=BIE=E =21

M8 %% HO B QAN Bk N@ERK[EY ST M@ig

P LC100 <1>
10
09-
08-
07-

2067

2 05-

= 04
03-
02-
21+

Integ. Time ms]
411054
Average Scans
=[]

00— T
0 100 200 300 400 500 600 700 800

‘Show Reference Scan

00 1000
Poce

1200 130D 1400 1500 1600 1700 1800 1900 2048

[S& =]

fps: 670.0

Marker A

Marker B

Save Background Correction

[ Background Corection
Last Save: 04-25:2012 12:36:08

Average Scans: 1

* Open the 'Save As...
Reference' and click Save

[ 18] menu, choose a location and file name, select 'Data to store:

J Store Spectrum

Min. Pocel

I~

Comments

Mz, Picel

- 2048
Data to store
Reference

Live Data

Preview

File |c\Users\[user name]\Documents' Thodabs  SPLICCONLC100_sample_ref jdx

BiE

==l

[ see | [ conee

Load a reference

e Click the " icon in the toolbar, or select 'Load Reference...

' from either the Tools menu or

from dialog, which appears after right clicking the diagram area. A dialog box opens:

) Add Reference

Freview

09-
0.8-
07-
06-
0.5-
04-
03-
02-
0.1-

File  |c\Users\user name]\Documents' Thorabs'.SPLICCOYWLC100_sample _ref jdx

E || 17

=

[ Enable Scaling

Help

ZDDWDGDDBDDWDDQDDHDDMDDTBDDM

[ Load N [ Concel

* Browse for the file location, select the desired reference file and click Load.
* The reference curve is copied into the actual window and can be used for future calculations.

The reference can be scaled: check the "Enable Scaling" box - then the intensities can be
scaled and an offset can be entered.

42
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3.20 Copy to Clipboard

The actual scan data can be copied to the clipboard via the menu Tools, choose Copy to
Clipboard, or by clicking to the &l icon in the toolbar.

These data can be pasted to a different application, e.g. Microsoft EXCEL® , for further
processing. The data are comma separated pairs of values, where the first value represents
the pixel number, the second - the intensity measured at this pixel.

3.21 Snapshot

A Snapshot of the actual scan includes the actual scan diagram area and a header:

e device type and device label! 35|

* date and time

® user name

* settings for integration time/14] and averaging counts| a4]

To make a snapshot, choose Take a Snapshot from the menu Tools, or by click to the I icon
in the toolbar. A Select File dialog appears, asking for a file name and format. Snapshots can
be saved as *.bmp, *.jpg or *.png files.

3.22 Input/ Output Configuration

LC100 Smart Line Camera provides a number of auxiliary ports, available through the GPIO
port connector! 721,

¢ Analog Output
e TTL Trigger Input
® 5 programmable TTL GPIO (General Purpose 1/O) ports

The I/O setup dialog can be reached via LC100 Device Settings menu, either via the toolbar
icon ®& or by right clicking to the diagram area, and then selecting "Properties":

7 Device Settings @
Info | Common | LC100 Settings

| Device Label |

| Save Background Comection |

| Clear Background Comection |

| Pattern Recognition |

[ Input / Output Configuration L\?J

Close

3.22.1 Analog Output

The analog output delivers a DC voltage of 0 - 4V in 4096 increments, the max. current is
16mA.

Programming

Analog output can be programmed as a static or variable output. In static mode, a constant,
adjustable output voltage can be assigned.
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7 I/ Setup

=l

Analog Out

Trigger setup

GPI01 [ GPIo2 | GPID3

GPI04 | GPIOS5 |

Mode

static
[ variable

Fixed output

Output related to Pixel

Voits [ 4.0000

In the variable mode, the output voltage depends on the intensity of a selected pixel.

7 I/ Setup

Analog Out

Trigger setup

GFIO 1 GPIO 2

Fixed output

=X
GPI03 [ GPIo4 | GPIOS |
Pl & 1024

Output related to Pixel

Imax 3] 1.0000

Imin 3| 0.0000

Voltage @ Imax 5] 4.0000

Voltage @ Imin 5 0.0000

Lerauit

Cow s | B |

In above dialog box this dependency can be exactly defined:

— select the pixel of interest;
— define a maximum and a minimum intensity (in arbitrary units between 0.0000 and 1.0000);
— assign to both the min and max intensity an output voltage between 0 and 4 V. The output

voltage for the minimum intensity can be higher or lower

intensity.

3.22.2 Trigger Setup

Trigger Setup allows to independently set the timing between internal (software) or external
(hardware) trigger event, exposure control and flash signal. Therefore, 3 sliders are in the tab

Trigger Setup:

than that for the maximum

2 170 Setup
[ AnsiogOat| Tregersee | GPIOT [ GPIOZ | GPIO3. | GPI04 ] GPIO5 |
" ! o=
. Delay [ms] 50000.0
e v 00000
D Defay [ms] 50000.0
0o Duration fms] sonba 100000
- C e Lo

44
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Trigger signal
A
_‘ Pt (time)
Exposure
4 t t int tion ti
! i int = integration time
' int l int
ty = trigger delay
Pt (time)
< i >
Flash signal
A
; te <« t¢ =flash duration
t ;g = flash delay
i Bt (time)
i Ll
4

Trigger In Delay

This delay adjusts the delay between the trigger
(internal single shot or external) slope and start of
CCD exposure. Time delay range: 4.5ps...50s.

Flash Delay

Flash delay is the time interval between the trigger
(internal or external) slope and flash!4s! control pulse.
Time delay range: 0...50s

Flash Duration

This slider allows to a set the duration of the flash
control pulse. Flash duration range: 0...50s.

The trigger-in delay can be set even higher than the
sum of flash delay and flash duration. In this case,
the exposure of the CCD will be started only after the
flash lapsed (extincted). This can be useful for
fluorescent applications where a flash or a UV LED is

used for excitation of a probe. The time diagram to the left illustrates the timing.

3.22.3 GPIO

The LC100 smart line camera has 5 programmable 1/O ports. These ports are logical ports, i.e.,
the input/output signals are TTL level, active = HIGH:

= input voltage: max. 3.3V
= |ogical level "LOW™: 0-04V
= logical level "HIGH ": 24-33V

All five GPIO ports can be linked each to the other by an AND relation.

I1/O State
/O =
State I/O - inactive, low, off

10 [ . :
State I/O - active, high, on
GPIO state - Input

J 170 Setup

X5

| Analog Out Trigger setup

GFIO1 | GPIo2 | GPI03 | GPIo4 [ GPIO5 |

Additional Inputs Output Polarity

170 B
State

[ hHep || Defaut

| | Load ... | | Save ... | ’m

Select the GPIO from the appropriate tab and check the Input box. Now the internal state of
this port (1/0 State) will follow the input state.

© 2012 Thorlabs

45



SPLICCO

GPIO state - Output

J 170 Setup @
Analog Out Trigger satup GPIO1 GPIO 2 GFIO 3 GPIO 4 GPIO B

[Fje] Additional Inputs Output Polarity
Input GPIO 2 ignore - 7| pass through

1 s _
Dutput; GFIO 3 ignore = inverted

Mode GPID 4 ignore  ~
eval - GPIO5 | ignors - . 0
fieed
L load from File | | Save to File | ‘ Dore ‘
flash

Select the GPIO from the appropriate tab and check the Output box.

Output Mode
There are several output modes available from the drop down Mode menu:

¢ fixed: In this mode, to the appropriate GPIO will be assigned a fixed logical HIGH level.

* eval: In the evaluation mode, the output state depends on the result condition(s) of the active
evaluation box(es) - see section Pattern Recognitionﬁeﬁ

® exposure: In exposure mode, the output is pulsed: pulse duration = 0.5 ms. The rising edge
of the pulse is synchronized with start of exposure of the CCD. If the LC100 is in Software
Trigger Continuous! 33 mode, the pulse is synchronized with starting of a new scan.

¢ flash: In flash mode, this GPIO port serves as flash control and can be used to release an
external flash or switch on an external light source. This function is based on the trigger
function; the duration of the "flash-active" state and it's delay with respect to a trigger signal
are set in the tab Trigger Setup| 1.

Additional Inputs

As mentioned earlier, the output state of any GPIO can be linked by an AND gating with the
output state of any other GPIO. This is possible only in evaluation mode. The selected
additional logical inputs can be passed through or inverted from the appropriate GPIO output.
If ignore is selected, the GPIO is not linked.

Example:
GPID 1

150 Additional Inputs

finput} GPIO 2 | passthrough -
7

Output GFI03 | inveted -
Mode GPIO 4 ignore -

eval - GFIO &5 ignore &

GPIO 1 is in eval mode and linked with GPIO 2 and GPIO 3; GPIO 2 state is passed through,
GPIO 3 - inverted. Let's see what the linked GPIOs stand for:
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GPID 2 GPID 3
(Vo] Additional Inputs 1O Additional Inputs
[ finput: GPIO [ input; GPIO
Output s Output .
Mode GPIO Mode GPIO

GPIO 2 is in exposure mode, it's output is active during exposure. GPIO 3 is in flash mode, so
it's output is active during flash. The logical formula for the GPIO 1 output state is:

GPIOI = eval /\ GPIO2 /\ GPIO3

= eval /\ exposure /\ flash

That means, GPIO 1 is active only if the result of the evaluation!ss] is true and in the same time
exposure is going on and in the same time no flash is active.

Output Polarity

Output Polarity

pass through
[ inverted

Using this feature, the logical polarity of each GPIO output can be inverted. This is possible
only if the appropriate GPIO is set to output mode.

¢ pass through: if the output state is active, the logical signal is HIGH; if inactive - LOW
e inverted: if the output state is active, the logical signal is LOW; if inactive - HIGH
In input mode, it's set to pass through and cannot be changed.

When linking another GPIO output as additional input, the pass through / inverted modes for
the linked inputs are independent of the output polarity setting of the appropriate GPIO out.
The following diagram illustrates that for the example abovel 4sl:
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Additional Inputs  Output Polarity

eval ? ——» ¥ GPIO 1| +/-

exp. ? —» GPIO 2

‘\

v pass through

inverted

flash ? —» GPIO 3

~——

pass through
v inverted

Qutput Polarity

3.22.4 Pattern Recognition

LC100 Pattern Recognition is a powerful tool to evaluate a scan for it's curve shape. By other
words, it's possible to observe the intensities detected within certain pixel ranges, compare
them with given margins and output the result as a logical signal representing "TRUE / FALSE"
information.

For this purpose, for each GPIO port the entire diagram area can be divided into up to 16
areas of interest ("evaluation boxes").
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] 7 Pattern Recognition @1
GPIO 1 | GPIO 2 | GFIO 2 | GFIO 4 | GPIO 5 |
1.00- m
0.95— Evalbox 9
-]
= I
0.85- |
0.80- = Enable
075 [}
0.70- = Y2 | 05000
0.65- i
0.60- ~| Y1 301000
2 0.55- L |
Zoso-— il — — —M O X1 x
= 045- 2 5 s00| 3 880
0.40- E
0.35- = b0
0.30- i Certeronly =
0.25- A
0.20- |
0.15- . Hardware Averaging
0.10-— — — — = none -
005-  ——
0.00-} i . . . \ | | | | | 1
1 200 400 600 800 1000 1200 1400 1600 1800 20481 7
Pixel
Help I I Zoom home I I Refresh I I Defautt [}J I Load ... J I Save ... I l Dore ‘

LC100 Evaluation boxes - factory default

Each evaluation box is defined by a range of pixel numbers (X1 = start pixel number; X2 = end
pixel number) and a range of correlated intensities (Y1 = min. intensity; Y2 = max. intensity),
this way forming a rectangle. Evaluation boxes may overlap and can be enabled/disabled
independently.

For each GPIO port, different numbers, positions and sizes of the evaluation boxes can be
defined.

For evaluation, the intensity values in the appropriate area of interest (AOI) are compared with
the selected criterion. There are 6 different criteria available. If the intensities match the
criterion, the result of evaluation is TRUE, else - FALSE. Detailed explanation please find in
section Area Of Interest] 51.

This evaluation result is provided via GPIO. In order to use a GPIO for output of evaluation
results, it must be configured as an output in evaluation mode - see section GPIO output
modes| 46, TRUE leads to output state HI, FALSE to LO. The GPIO output state can be linked to
one ore more AOI. If the result of more than one AOI is linked to a GPIO, all results must be
TRUE in order to generate a TRUE output signal at the appropriate GPIO (logical AND).

Different GPIO (in evaluation output mode) can be linked to one ore more common evaluation
boxes (AOI). In such case, each GPIO evaluates the same evaluation box(es), but the
evaluation criteria can be different for each individual GPIO. Please see the example!s2l for
detailed explanation.
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3.22.4.1 Editing an Evaluation Box

1.00-
0.95-
0.90-
0.85-
0.80-
0.75-
0.70-

0.65-

0.60- h

0.55-

0.50-F ( P \
0.45-

0.40-
0.35-
0.30-
0.25-
0.20-
0.15-
0.10-
0.05-]
0.00-| I i l,:| , , [ , , \
1 200 400 600 200 1000 1200 1400 1600 1800 2048
Pixel
Above figure shows a diagram with 16 defined evaluation boxes. To the right of the diagram
the evaluation edit box is located.

Intensity

o o

wﬂ_t = * Select an eval box: Click to a vertical tab, stating the number
| ) and color of the desired eval box. The tabs can be scrolled to
s 000 display rested eval boxes. Therefore click to the arrows on the
5 ER bottom of the tab bar (see position of the mouse pointer in the
- . figure to the left)
Y2 | 04989
L] * Enable: If check this, the appropriate GPIO will consider this
= Y1 3 oos7t evaluation box as activated.
= xaox * Y2, Y1, X1, X2: here the margins of the evaluation box can
C IR entered numerically.
= ad * Alternatively, the margins can be defined using the mouse
g - TWW E pointer - just move it to a corner of the evaluation box in the
B lowsCenr diagram (the mouse pointer changes from [ to d& ), click and
= hold left and drag this corner to the desired position.
e e The position of the evalbox can be moved over the diagram

area - place the mouse pointer [; inside the evaluation box -
the pointer changes to &™ - then click and hold left ( # ) and
move the eval box to the desired position.

* AOI: There are 6 different evaluation criteria available for the AOI (Area Of Interest). If the
scan propagation matches the selected criterion, the result of the evaluation in the particular
box is TRUE. Details are explained in section Area of Interest! st

1 >I3|:|

U

Zooming the diagram area
For a better visibility, the diagram area can be zoomed out. Therefore, move the mouse pointer
to a corner of the desired zoom area and press and hold both the Ctrl key and the left mouse

button. The cursor changes from " to —|— Drag the zoom area to the desired size. The button
"Zoom Home" returns to the view of the entire diagram area.
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Hardware Averaging

LC100 hardware is able to average the result of an evaluation box prior. This
averaging can be extended to up to 512 scans. A progress bar indicates the

none o

averaging status:
2 scans

_ dscans Hardware Averaging;
8 scans
16 scans 812 scans u
32 scans

- Bdscans -

128 scans
256 scans
512 scans

3.22.4.2 Area Of Interest (AOI)

— In order to characterize the path of a scan through the evaluation box, for
ah ‘ each evaluation box ( AOI = Area Of Interest) one out of the 6 available
Centeronly - criteria as below can be selected.
Low only Each criterion describes how the intensity values in the given pixel
iRl interval (X1, X2) are related to the given intensity interval (Y1, Y2). The
|¥ Center only L\sJ next figure explains these criteria.
Center + High
High anby
L+C+H
/// * Low only: Intensity values of
_ L the pixels from X1 to X2 must
Y2 an eLow + Center: Intensity
A v1 9o values must be less than Y2
Center: Y1212Y2 Il and less than Y1
o X1 x2 * Center only: Intensity values
i “ 1520|2020 must be higher than Y1 and
Y1 \\ B less than Y2
e Center + High: Intensity
\L\ - values must be higher than Y1
N and higher than Y2
X1 X2 e High only: Intensity values

must not be less than Y2

e L + C + H: Intensity values within the pixel interval (X1, X2) must be located in all 3 regions,
that means lower than Y1 and between Y1 and Y2 and higher than Y2
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3.22.4.3 Examples
In this section an overview of the possible deciding criteria for the AOIl is given.

Scan propagation Results for AOI criteria
throug_;h it Low Only Low + Center only Center + High only L+C+H
evaluation box Center High
TRUE FALSE FALSE FALSE FALSE FALSE
FALSE TRUE FALSE FALSE FALSE FALSE
MW FALSE FALSE TRUE FALSE FALSE FALSE
Hw.e-"" \
w FALSE FALSE FALSE TRUE FALSE FALSE
e
FALSE FALSE FALSE FALSE TRUE FALSE
r_
/ FALSE FALSE FALSE FALSE FALSE TRUE
iy
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3.22.5 Saving and Loading of /0O Configurations

Save /0 configuration: all settings of analog output/ 43, trigger/«¢] and of GPIO 1...5/ss)
including the settings of pattern recognition 48], will be saved.

Via the LOAD function, previously saved configurations can be re-opened.

Save to File
Click to the Save to File button in either the Pattern Recognition or I/O Setup panel:

v =
Y Uil B TR e o 0 ome 1 me
Andog Out | Triggersetup | GPIO1 [ GPoz [ GPio3 [ Grio4 | Grios | B
o —
e
Mode: Fixed output Volts 5 0.0000 g
static 1.
[T variable Output related to Pixel 1
e
max B 10000 =
vin 00000 H
----- u s~
=~
Hep || Defaut [ load.. | - e = (=

A dialog box for selecting a file name appears:

7 Save IO configuration (3]
File
Save to EEFROM Close
Click to Browse in order to enter a file name:
7 Select file ==
B}:‘:;_“” |\ Users'fuser name]\Documents' Thorabs SPLICCO -
savein: | ), sPLCCO - ek B
e Name Date modified Type
kg _11c100_sample_configaml 4/25/201211:35 AM XML File
Recent Flaces
. 1c100_pattern01 xml 4/25/20121:22PM XML File
” & ] ccs100_sample_configxml 4/23/2012 1117 AM XML File
Desktop
=l
Libranes
Computer
S
w
Network
L3
File name [ 700 pattem 0T ~] Saw
Savesstyps:  |Configuration Files (*aaml) - Cancel

The default directory for configuration files is

- under Windows XP

C:\Documents and Settings\ [username] \Documents\Thorlabs\SPLICCO
- under Windows Vista / 7

C:\Users\ [username] \Documents\Thorlabs\SPLICCO

Enter a file name and click Save to save the configuration file. The dialog closes and the
previous dialog appears:
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7 Save IO configuration @

File:

c:\UsershJuser name]\Documents Tho

Save to EEPROM * Close

Click to "Save to EEPROM" if the entire 1/0 configuration needs to be stored to the camera's
internal non-volatile memory. In this case, no file name is required. The saved I/O Setup is then
available by default upon connect of the camera.

If you don't want to save to EEPROM, click "Close"

e Current settings for GPIO, analog out, trigger and pattern recognition (configuration of
evaluation boxes) are saved automatically when exiting SPLICCO software or just
disconnecting the software from the camera, as long as the camera remains physically
connected to the USB port of the PC. Once the camera was disconnected physically, upon
re-connect the settings of the 1/O ports, analog out, trigger and pattern recognition are loaded
from the camera's internal EEPROM.

* When saving a configuration file, please make sure not to overwrite an already existing
configuration.
Load from File

A previously saved I/O configuration can be re-opened. Click to the Load from File button in
either Pattern Recognition or Input/Output Configuration panel. A dialog box for selecting a file
name appears:

7 Load 10 configuration @

File:

c:\UsershJuser name]\Documents Tho

Load from EEFROM

Click to Browse in order to select a file name:

7 Select file ==
E::?;_W |C: Users\[user name]\Documents\ Thorlabs\SPLICCO j
Lookn [ ] sPLICCO - cf B~
= Narne ’ Date modified Type
g™
Hec;;?’:aces | 1c100_sample_config.xml 4/25/201211:35 AM XML File
| 1c100_pattern0l xml 4/25/20121:24 PM XML File
" | ces100_sample_configaml 4/23/2012 11:17 AM XML File
Desktop
=l
Libraries
Computer
.
Network
< i v
File riame [ic100_pattem01:ami =l Load . |
Files of type: [onfiguration Fies (*al) 1 Cancel
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The default directory for configuration files is

- under Windows XP
C:\Documents and Settings\ [username] \Documents\Thorlabs\SPLICCO

- under Windows Vista / 7
C:\Users\ [username] \Documents\Thorlabs\SPLICCO

Select the required directory and file name, then click Load to load the configuration file. The
dialog closes and the previous dialog appears. Click "Close" to finish:

J Load 10 configuration (3]

File

c:\UsershJuser name]\Documents Tho

Load from EEPROM

Load from EEPROM

A saved to the LC100 camera I/O configuration can be re-opened. Click to the Load from File
button in either Pattern Recognition or Input/Output Configuration panel, then in the next dialog
"Load from EEPROM":

J Load 10 configuration (3]

File

c:\UsershJuser name]\Documents Tho

Load from EEPROM Close

The configuration will be read out from the camera and displayed in the GUI.

3.22.6 Stand Alone Operation

Owing to the capability of the LC100 Smart Line Camera to save the complete I/O configuration
to the internal, non-volatile memory (EEPROM), it can be operated without SPLICCO.

The saved to EEPROM 1/O configuration includes:

1. Analog output@ configuration

2. Trigger mode! 3l (and trigger delay! 44, if applicable)

3. Flash! sl delay and duration (in case, a GPIO was configured as flash output)
4. All GPIO 451 settings including the according individual evaluation boxesﬁs%

In this operating mode, the LC100 must be powered via the USB interface, e.g. by connecting it
to a USB power supply or a PC. The GPIO ports deliver the output signal. This way, the
camera can recognize predefined patterns, using GPIO1...GPIO5, and/or the intensity of a
certain pixel can be observed via the analog output.

In stand alone operation, the saved trigger function is active as well.

All output signals are provided at the GPIO port connector/72] and can be connected via the
included trigger cable (CAB-LC100 Wi) to peripheral devices.
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3.23 Application Note

This section hopes to aid the user, by giving tips or hints on how to obtain the best
measurements with the Smart Line Camera. It begins with a few general suggestions and
finishes by giving a choice of question with solutions.

For a good signal to noise (S/N) ratio, it is recommended to have the spectral data of interest in
between 70% and 95% of the intensity scale (0.7 - 0.95). This ensures that the signal is above
the background noise, but not overexposed. You can identify an overexposed signal by the
increased line width (see: blooming) and a characteristic plateau of the signal maximum.

2 Thorlabs SPLICCO [E=nE=R =
File Devices View Tools Help
CEe R 0 (RE (AT el A B T %N b Se g
» LC100 <1> =
10-
09-
8-
07-
206
£o5-

= 04-

0 100 200 300 400 500 600 700 800 900 100D 1100 1200 1300 1400 150D 160D 1700 1800 1500 2048

Clear Plot Show Reference Sca Picel fps: 469.0
Integ. Time fms] ~ Centinuous Scan Progress M e e
054 Siop 5con | - I || Vet || Meker8 Save Background Comection
Average Scans SW Single Shot Background Correction
S | ——————
SW Continuous

If your signal looks similar to the sample in the above figure, decrease the integration time to
get a maximum peak intensity in between 0.9 and 1.0. If your signal is still overexposed at the
minimum integration time of 1.054 ms, it is recommended to use neutral density filters or other
optical attenuator in front of the light source to decrease its intensity.

If the signal you are evaluating is very small, you can increase the integration time. As shown in
the next figures, this way the peak intensity raises from ~ 0.018 ( equal to 1.8% of the max.
intensity) to about 0.7 (70%), which is a recommended value.

7 Lc1w <t [ESNN = 7 Lcaon <1 [ESNN =
0,020~ 10~
0018 09
0016~ 08-
0014 07
20012+ 208
§ 0010~ 205

| v T v 0 T ' 007 T ] ) T v | ' | | 0 T T T i ' [ v T ' '
0 200 400 600 800 1000 1200 1400 1600 1800 2048 0 700 200 300 400 500 600 700 800 500 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2048

Fixel fos: 1428 [GlearPiat ] [] Show Reference Sca el fps: 33
Integ. Time fms]  Continu Scan Progress — e Integ. Time fms]  Continu Scan Progress — —
27000 Siop Scan ) - I || MekerA | | MakerB | ([ Saw O {300,000 Siop Scan ) - I || MekerA | | MakerB | ([ Saw oo
Average Scans SW Single Shot 7] Backaround Comection Average Scans SW Single Shot 7] Backaround Comection
=1 | ('SW Corfimaons | Last Save: 04-25-2012 14:00:04 =1 | ('SW Corfimaons | Last Save: 04-25-2012 14:01:15
Average Scans: 1 Average Scans: 1
Scan, recorded at 7 ms integration time Scan, recorded at 300ms integration time

If you are already at the maximum or if other parameters of your experiment do not permit long
exposures, you can also use the averaging function to raise you signal above the noise. The
result can be seen in the following figures. Please note, that the intensity is around 0.018 which
corresponds to 1.8% of the available intensity scale.
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Blooming is a property owned by all CCD sensors, as used in the LC100. Strongly
overexposed pixels tend to discharge neighboring / adjacent pixels, even if they are not
illuminated. This can be seen in the scan by an increased pattern width, which could lead to
misinterpretations of the signal. You can avoid this effect by decreasing the integration time or
using optical attenuators, as described above.
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4 Virtual Devices
4.1 What are virtual devices?

SPLICCO offers a special feature named "Virtual devices" which allows to demonstrate the
various application features without having a real device connected to the PC.

Those virtual devices can simulate line cameras or spectrometers. The properties of virtual
devices can be set and will be stored in a XML file.

Available parameters:

* device type

* number of pixels

® minimum and maximum wavelength
¢ manufacturers and instruments name
¢ serial and revision number

¢ alias

* |ock status

4.2 Configuration of virtual devices

Virtual devices offers some options to manipulate the simulated data. The settings can be
changed in Device Settingsgﬁ dialog, tab 'Virtual settings'.

Virtual spectrometer:

7 Device Settings @

Info | Common | Vitual settings

Moise [%]

=20

Fluctuation [%]
=]

t_{ B0

Close

If the virtual device simulates a spectrometer the "Data Generation Mode" offers the mode
"Peaks" only . Each time you select this mode new peaks will be generated. With the help of
the control "Noise" the noise level in % can be changed as well as the fluctuation.
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Virtual line camera:

J Device Settings @
Info | Common | Vitual settings

Noise [%]

w20 I

Fluctuation [%]

w10

Base Line

10.80

Close

If the virtual device simulates a line camera, the "Data generation mode" offers the modes
"Line" and "Curve". The noise level and the fluctuation can be set and the baseline of the
measurement and the amplitude of the curve can be changed.

4.3 The virtual devices description file

All virtual devices used by SPLICCO are described by a XML file, which can be modified with a
simple text editor, e.g., Notepad. This description file can be found in the installation folder of
SPLICCO software:

C:\Program Files\Thorlabs\SPLICCO\CameraDescription.xml

m: Make a backup of this file before you modify the original to restore it if needed.

Please close SPLICCO before you edit this file. The changes will become active after
SPLICCO is started again.

Each virtual device has the following parameters:

DEVICETYPE The device type. 0 for a spectrometer, 1 for a virtual line camera.
NUM_PIXELS The number of pixels. 1 < NUM_PIXELS < 10000
WAVELENGTH_MIN The minimum wavelength, minimal value should be = 0.
WAVELENGTH_MAX The maximum wavelength, maximal value should be <10000.

MANUFACTURER The manufacturers name.

INSTRUMENT The instruments name.

SERIALNUMBER The virtual devices serial number.

REVISION The virtual devices revision number.

ALIAS The virtual devices alias.

LOCKSTATUS The virtual devices lock status. 0 means unlocked, 1 means

locked. The device can only be opened if the lockstatus is 0.
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To create a new virtual device for SPLICCO, please open the file "CameraDescription.xml" in
the installation folder. A new entry should be formatted in the same way as the original virtual
devices. Open the description file, add your device and save it as XML file to above folder.

Please make sure that serial numbers are unique.

Example:

The following changes were made; a third device was added in lock state:

- <SPLICCO>
- <CAMERA_1>
<DEVICETYPE=>1</DEVICETYPE=
<NUM_PIXELS=3000</NUM_PIXELS>
<WAVELENGTH_MIN=420</WAVELENGTH_MIMN =
SWAVELENGTH_MAX =660 </WAVELENGTH_MAX =
<MANUFACTURER=Thorlabs </MANUFACTURER =
ZINSTRUMENT =Virtual Smart Line Camera</INSTRUMENT =
<SERIALNUMBER=S/N V0023 4567 </SERIALNUMEER =
<REVISION=1.00</REVISION =
<ALTAS=LC-100</ALIAS =
<LOCKSTATUS=0</LOCKSTATUS >
</CAMERA_1>
- <CAMERA_2Z>
<DEVICETYPE=0</DEVICETYPE =
<NUM_PIXELS =3000</NUM_PIXELS =
SWAVELENGTH_MIN=371</WAVELENGTH_MIMN =
<WAVELENGTH_MAX >842 </ WAVELENGTH_MAX >
<MANUFACTURER=Thorlabs </MANUFACTURER >
<INSTRUMENT =Virtual Spectrometer</INSTRUMENT =
<SERIALNUMBER=S/N V0034 5678 </SERIALNUMBER =
<REVISIOMN=0.90</REVISION =
<ALIAS=CCS100</ALIAS >
<L OCKSTATUS=0</LOCKSTATUS >
</CAMERA_2=
- <CAMERA_3=
<DEVICETYPE=>0</DEVICETYPE=
<NUM_PIXELS=3000</NUM_PIXELS>
<WAVELENGTH_MIN=371 </WAVELENGTH_MIMN =
SWAVELENGTH_MAX =842 </WAVELENGTH_MAX =
<MANUFACTURER=Thorlabs </MANUFACTURER =
<INSTRUMENT =Virtual Spectrometer</INSTRUMENT =
<SERIALNUMBER=S/N V0034 5679 </SERIALNUMEER=
<REVISION=0.90</REVISION =
<ALIAS =CCS100</ALIAS =
<LOCKSTATUS>1</LOCKSTATUS >
</CAMERA_3=
</SPLICCO =

This leads to the virtual devices dialog as below:

7 Connect Device

Instrument S/N Alias

] Thorabs Vitual Spectrometer S/N VD034 5678 CCS100

Thorlabs Vitual Smart Line Camera  5/N V0023 4567 LC-100  available

Create a Device Window automatically
Show Virtual Devices

Connect

Open Window

Cancel

=l |
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5 Write Your Own Application

In order to write your own application, you need a specific instrument driver and some tools for
use in different programming environments. The driver and tools are being installed to your
computer during software installation and cannot be found on the installation CD.

In this section the location of drivers and files, required for programming in different
environments, are given for installation under Windows XP (32 bit) and Windows 7 (32 and 64
bit)

SPLICCO software and drivers are 32 bit applications. As for this reason, in 32 bit systems,
they are installed to

C:\Program Files\...
while in 64 bit systems - to
C:\Program Files (x86)\...

In the table below you will find a summary of what files you need for particular programming
environments.

Programming Necessary files
environment
C, C++, CVI *.h (header file)
* lib (static library)
C# .net wrapper dll
Visual Studio *.h (header file)
* lib (static library)
or

.net wrapper dll

LabView *.fp (function panel) and NI VISA instrument driver

Beside that, LabVIEW driver vi's are provided with the *.lIb
container file

All above environments require also the NI VISA instrument driver dll !

In the next sections the location of above files for all hardware, supported by SPLICCO drivers,
is described in detail.
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5.1 CCS Series

NI VISA Instrument driver:
C:\Program Files\IVI Foundation\VISA\WIinNT\Bin\CCS_Series_Drv_32.dll

This instrument driver is required for all development environments!
The source code of this driver can be found in
C:\Program Files\IVI Foundation\VISA\WIinNT\Thorlabs CCSseries\CCS_Series_Drv.c

Online Help for NI VISA Instrument driver:
C:\Program Files\IVI Foundation\VISA\WIinNT\Thorlabs CCSseries\Manual

NI LabVIEW driver
C:\Program Files\National Instruments\LabVIEW xxxx\Instr.lib\CCSseries\CCSseries.lIb

(LabVIEW container file with driver vi's - "LabVIEW xxxx" stands for actual LabVIEW
installation folder.)

Header file
C:\Program Files\IVI Foundation\VISA\WinNT\include\CCS_Series_Drv.h

Static Library
C:\Program Files\IVI Foundation\VISA\WIinNT\lib\msc\CCS_Series_Drv_32.lib
C:\Program Files\IVI Foundation\VISA\WIinNT\Thorlabs CCSseries\CCS_Series_Drv_32.lib

Function Panel
C:\Program Files\IVI Foundation\VISA\WIinNT\Thorlabs CCSseries\CCS_Series_Drv.fp

.net wrapper dll
C:\Program Files\Microsoft. NET\Primary Interop Assemblies\Thorlabs.CCS_Series.dll

Example for C

C:\Program Files\IVI Foundation\VISA\WIinNT\Thorlabs CCSseries\Examples\C
sample.c - C program how to communicate with a CCS series spectrometer
sample.exe - same, but executable

Example for C#
Solution file:

C:\Program Files\IVI Foundation\VISA\WIinNT\ThorlabsCCSseries...
...\Examples\CSharp\CCS100_CSharpDemo.sIn
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Project file

C:\Program Files\IVI Foundation\VISA\WIinNT\ThorlabsCCSseries...
...\Examples\CSharp\CCS100_CSharpDemo\CCS100_CSharpDemo.csproj

Executable sample demo

C:\Program Files\IVI Foundation\VISA\WIinNT\Thorlabs CCSseries...
...\Examples\CSharp\CCS100_CSharpDemo\bin\Release\CCS100_CSharpDemo.exe

Example for LabView
C:\Program Files\IVI Foundation\VISA\WinNT\Thorlabs CCSseries\Examples....
...\LabVIEW\CCS Series Sample.llb

5.2 LC100 Smart Line Camera

NI VISA Instrument driver:
C:\Program Files\IVI Foundation\VISA\WIinNT\Bin\LC100_Drv_32.dll

This instrument driver is required for all development environments!
The source code of this driver can be found in
C:\Program Files\IVI Foundation\VISA\WinNT\Thorlabs LC100\LC100_Drv.c

Online Help for VISA Instrument driver:
C:\Program Files\IVI Foundation\VISA\WinNT\Thorlabs LC100\Manual

NI LabVIEW driver
C:\Program Files\National Instruments\LabVIEW xxxx\Instr.lib\LC100\LC100.IIb

(LabVIEW container file with driver vi's - "LabVIEW xxxx" stands for actual LabVIEW
installation folder.)

Header file
C:\Program Files\IVI Foundation\VISA\WinNT\include\LC100_Drv.h

Static Library
C:\Program Files\IVI Foundation\VISA\WinNT\lib\msc\LC100_Drv_32.lib
C:\Program Files\IVI Foundation\VISA\WIinNT\Thorlabs LC100\LC100_Drv_32.lib

Function Panel
C:\Program Files\IVI Foundation\VISA\WIinNT\Thorlabs LC100\LC100_Drv.fp

.net wrapper dli
C:\Program Files\Microsoft. NET\Primary Interop Assemblies\Thorlabs.LC100.dlI
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Example for C

C:\Program Files\IVI Foundation\VISA\WIinNT\Thorlabs LC100\Examples\C
sample.c - C program how to communicate with a LC100 Smart Line Camera
sample.exe - same, but executable

Example for C#

Solution file:

C:\Program Files\IVI Foundation\VISA\WIinNT\Thorlabs LC100\Examples...
...\CSharp\ LC100_CSharpDemo.sIn

Project file
C:\Program Files\IVI Foundation\VISA\WIinNT\Thorlabs LC100...
...\Examples\CSharp\LC100_CSharpDemo\LC100_CSharpDemo.csproj

Executable sample demo

C:\Program Files\IVI Foundation\VISA\WinNT\Thorlabs LC100...
...\Examples\CSharp\LC100_CSharpDemo\bin\Release\LC100_CSharpDemo.exe

Example for LabView
C:\Program Files\IVI Foundation\VISA\WinNT\Thorlabs LC100\Examples...
...\LabVIEW\LC100 Sample Source Distribution.llb

5.3 SPX Series

NI VISA Instrument driver:
C:\Program Files\IVI Foundation\VISA\WIinNT\Bin\SPX_Drv_32.dlI

This instrument driver is required for all development environments!
The source code of this driver can be found in
C:\Program Files\IVI Foundation\VISA\WIinNT\Thorlabs SPxX\SPX_Drv.c

Online Help for VISA Instrument driver:
C:\Program Files\IVI Foundation\VISA\WIinNT\Thorlabs SPx\Manual

NI LabVIEW driver
C:\Program Files\National Instruments\LabVIEW xxxx\Instr.lib\SPx\SPX.IIb

(LabVIEW container file with driver vi's - "LabVIEW xxxx" stands for actual LabVIEW
installation folder.)

Header file
C:\Program Files\IVI Foundation\VISA\WinNT\include\SPX_Drv.h
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Static Library
C:\Program Files\IVI Foundation\VISA\WinNT\lib\msc\SPX_Drv.lib
C:\Program Files\IVI Foundation\VISA\WIinNT\Thorlabs SPxX\SPX_Drv.lib

Function Panel
C:\Program Files\IVI Foundation\VISA\WInNT\Thorlabs SPxX\SPX_Drv.fp

.net wrapper dli
C:\Program Files\Microsoft. NET\Primary Interop Assemblies\Thorlabs.SPx_Drv.dll

Examples for CVI:
C:\Program Files\IVI Foundation\VISA\WIinNT\Thorlabs SPx\Examples\CVI
contains examples in source code and executable

5.4 LC1 Line Camera

NI VISA Instrument driver:
C:\Program Files\IVI Foundation\VISA\WIinNT\Bin\LC1_Drv_32.dll

This instrument driver is required for all development environments!
The source code of this driver can be found in
C:\Program Files\IVI Foundation\VISA\WIinNT\Thorlabs LC1\LC1_Drv.c

Online Help for VISA Instrument driver:
C:\Program Files\IVI Foundation\VISA\WinNT\Thorlabs LC1\Manual

NI LabVIEW driver
C:\Program Files\National Instruments\LabVIEW xxxx\Instr.lib\LC1\LC1.llb

(LabVIEW container file with driver vi's - "LabVIEW xxxx" stands for actual LabVIEW
installation folder.)

Header file
C:\Program Files\IVI Foundation\VISA\WinNT\include\LC1_Drv.h

Static Library
C:\Program Files\IVI Foundation\VISA\WinNT\lib\msc\LC1_Drv.lib
C:\Program Files\IVI Foundation\VISA\WIinNT\Thorlabs LC1\LC1_Drv.lib

Function Panel
C:\Program Files\IVI Foundation\VISA\WIinNT\Thorlabs LC1\LC1_Drv.fp
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.net wrapper dli
C:\Program Files\Microsoft. NET\Primary Interop Assemblies\Thorlabs.LC1_DRV.dII

Examples for CVI
C:\Program Files\IVI Foundation\VISA\WIinNT\Thorlabs LC1\Examples\CVI
contains examples in source code and executable

Examples for LabVIEW

C:\Program Files\IVI Foundation\VISA\WIinNT\Thorlabs LC1\Examples...
...\Labview\LC1-USBexample.llb
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6 Maintenance and Service

6.1 Maintenance

Protect the LC100 smart line camera from adverse weather conditions. The LC100 line

camera is not water resistant.

m

To avoid damage to the spectrometer, do not expose it to spray, liquids or solvents!

The unit does not need a regular maintenance by the user.

If necessary the unit and the display can be cleaned with a cloth dampened with water.

The LC100 line camera does not contain any modules that could be repaired by the user
himself. If a malfunction occurs, the whole unit has to be sent back to Thorlabs!7sl. Do not

remove any covers!

6.2 Version Information

The menu entry 'Help -> About' displays all application relevant data: Splicco , VISA and the .dlI

versions.

7 About @

DRLAES
SPLICCO

Basic tool for line cameras and spectrometers.

Program Version 427
WISA Library Manufacturer  National Instruments
VISA Library Version 51.0

DINCCO &
Splicco_SPxdl - 155 J
Splicco_LC1.dl-1.55
Splicco_CCS_Seriesdll - 1.5.8
Splicco_LC100_Seresdll - 1.5.5

Drivers

(9PA Dy 32dl-3.20
LC1_Drv_32dll-3.1.0
CCS_Series_Drv_32.dl-1.7.1
LC100_Drv_324dll-123

Copyright® 2011, Thorabs GmbH

Done |

In case of a support request, please submit the software version of the application. This will

help to locate the error.

Visit Thorlabs website www.thorlabs.com for available updates to download.
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6.3 Troubleshooting

SPLICCO software terminates with error message "Software cannot be installed"

* Check if you have administrator privileges on your computer
e For WindowsXP® users: Make sure, Service Pack 3 is installed.

SPLICCO cannot find any devices but the virtual devices :

® Check if VISA runtime 5.1 or higher is installed.
* Make sure that the connected device is made by Thorlabs.
* Try to connect the device to another USB port.

Installation wizard prompts to specify the path of a ".sys" file:

¢ point wizard to "Windows\System32\drivers"

When connecting a spectrometer, an error message is displayed:

__ Driver Software Installation @
Device driver software was not successfully installed

Thorlabs CC5-5eries Firmware Loader x Device unplugged
Thorlabs CC5100 spectrometer o/ Ready to use

What can I do if my device did not install properly?

Close

* This error message can be ignored. The reason is that firstly, Windows recognizes a
device which requires a firmware download into the device. After finishing the download,
the spectrometer reboots and a identifies himself with the exact type. Windows may
recognize this reboot as a disconnect and thus, the above error message appears. Don't
worry - your device will operate normally.

Measurement is running but the diagram is not updated with new measurement values :

* Look if the device is set to idle mode.

* Maybe you pressed the "Stop" button.

* Set device into "software trigger single shot" mode, trigger once, return to "software
trigger continuous" mode

¢ if in "external trigger single/continuous”, check your trigger source or re-arm the trigger

After opening an exported *.csv file with Microsoft Excel, a large number of incorrect numbers
are displayed at the Excel sheet :

* The decimal separator in your Microsoft Excel may be set to ', instead to '.'. The *.csv
files generated by this program requires that Excel interprets '.' as the decimal separator.
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"Found New Hardware Wizard" finishes with the error "the wizard cannot find the necessary
software":

* This error occurs when the installer cannot find SPLICCO installed on your system.
¢ |nstall SPLICCO.

* Be sure that your device is configured as a VISA device.

® Check if VISA runtime 5.1 or higher is installed on your system.

The Intensity of the measured signal does not increase linearly with the integration time:

* The CCD array applies an electronic shutter function, if integration times below 4ms are
used. In that case the pixels are sequentially recharged, until the time to the next CCD
readout matches the wanted integration time. Unfortunately the manufacturer of the CCD
does not guarantee this recharging/resetting of the array to be 100% effective. Therefore
it cannot be guaranteed that all photons are ignored, before the actual integration time
starts. This might cause peak heights to in- or decrease to a higher degree than the
integration time was changed.

* If you want to make relative comparisons of signal heights or areas beneath the curve, try
using integration times above 4ms and use the dark current correction (Properties/LC100
settings/ Save dark current correction).

The scan seems to be shifted - the intensity at pixel #0 is displayed at pixel # 512

® This is a synchronization issue between the camera and the software. 512 is the size of
the USB buffer. Please change trigger mode or averaging temporarily - this stops the data
acquisition and resets the buffer.
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Error messages as below appear

[ 7 Error @ [ 7 Error @

Unknown system error (miscellaneous error). User abort occurred during transfer.

and /or

¢ Actually, prior to above error messages another panel should have appeared:

[ 7 Error @

The connection for the given session has been lost.

¢ Usually, the reason is a hardware disconnect - the USB cable has been unplugged.
Please check.

e |f a USB hub is used, it's power supply might have dropped.

e A common USB interface failure might have occurred.

* Possibly, the computer has been turned to Sleep or Hibernate during a running SPLICCO
session - after wake up, the session won't be restored.
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7 Appendix
7.1 Technical Data

LC100

Sensor Specifications

Detector Range (CCD Chip) 350 - 1100 nm

CCD Pixel Size 14 um x 56 pym ( 14 ym pitch )

CCD Sensitivity 240V /(Ix-s)

CCD Dynamic Range ) 333

CCD Pixel Number 2048

Integration Time 1.054 ms-50s

Scan Rate Internal Trigger 2) Max 900 scans/s

S/N Ratio 3) <2000: 1
External Trigger

Trigger Input BNC

Trigger Signal

TTL5Vand 3.3V

Trigger Frequency, Scan Rate

?)

Max 450 Hz, 450 Scans/s

Trigger Pulse Length Min 50 ns
Trigger Delay 4.5 ys
Number of GPIOs 5
GPIO Type 3.3VTTL
Region of Interests 16

Analog Output

Programmable 0 - 4 V

General Specs

Interface

Hi-Speed USB2.0 (480 Mbit/s)

Dimensions (LxW xH)

80 mm x 80 mm x 33 mm (3.13" x 3.13" x 1.30")

Weight <0.4 kg
Operating Temperature Range 0to40°C
‘)

Storage Temperature Range -40to0 70 °C

All technical data are valid at 23 + 5°C and 45 + 15% rel. humidity (non condensing)

1) ratio of saturation voltage to dark current voltage

2) 1.055 ms integration time

3) with 10x averaging, depending on integration time; for single shot use CCD dynamic range

4) non-condensing

© 2012 Thorlabs
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7.1.1 GPIO port connector

Pin# Description

1 Trigger Input, LL TTL (max. 3.3V; 0 - 0.4V =LOW, 2.4 - 3.3 V = HIGH)
2 Common GND (Trigger and GPIO)

3 Analog Output, 0 - 4V DC in 4096 increments, max. current 16mA

4 -8 GPIO ports 1-5, LL TTL

CAB-LC100 Trigger cable
DIN 47100 color code

Pin # Color
1 BNC plug
BNC shield, brown
green
yellow
gray
pink

blue

0o N o o b~ W N

red

white

Description

Trigger In
Trigger Ground
Analog Out
GPIO1

GPIO2

GPIO3

GPIO4

GPIO5

n.c. (unused)
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7.3 Certifications and Compliances

Category Standards or description

EC Declaration of Conformity - EMC Meets intent of Directive 2004/108/EC 1) for Electromagnetic
Compatibility. Compliance was demonstrated to the following
specifications as listed in the Official Journal of the European
Communities:

EN 61326:2006 EMC requirements for Class A electrical equipment for measurement,
control and laboratory use, including Class A Radiated and Conducted
Emissions 234) and Immunity. 23:4)

IEC 61000-4-2 Electrostatic Discharge Immunity (Performance criterion B)
IEC 61000-4-3 Radiated RF Electromagnetic Field Immunity (Performance criterion
A)
IEC 61000-4-4 Electrical Fast Transient / Burst immunity (Performance criterion B)
FCC EMC Compliance Emissions comply with the Class A Limits of FCC Code of Federal
Regulations 47, Part 15, Subpart B 2:34).
EC Declaration of Conformity - Low Compliance was demonstrated to the following specification as listed
Voltage in the Official Journal of the European Communities: Low Voltage
Directive 2006/95/EC %)
EN 61010-1:2001 Safety requirements for electrical equipment for measurement, control

and laboratory use.

UL 61010-1 2nd ed. Safety requirements for electrical equipment for measurement, control
and laboratory use.

CAN/CSA C22.2 No. 61010-1 2nd Safety requirements for electrical equipment for measurement, control

ed. and laboratory use.
IEC 61010-1:2001 Safety requirements for electrical equipment for measurement, control
and laboratory use.
Equipment Type Test and measuring
Safety Class Class | equipment (as defined in IEC 60950-1:2001)

1) Replaces 89/336/EEC

2) Compliance demonstrated using high-quality shielded interface cables.

3) Emissions, which exceed the levels required by these standards, may occur when this equipment is connected to
a test object.

4) Minimum Immunity Test requirement.

5) Replaces 73/23/EEC, amended by 93/68/EEC.
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7.4 Listings

7.4.1 List of acronyms
The following acronyms and abbreviations are used in this manual:

CCD
Csv
DLL
FCC
GPIO
GUI
IEC
LL TTL
OEM
PC
PCB
RoHS

SPLICCO
SW

uSB
VISA
VME

VXI
VXIPNP
WEEE
XML

Charge-coupled Device

Comma Separated Values

Dynamic Link Library

Federal Communications Commission

General Purpose Input/Output

Graphical User Interface

International Electrotechical Commission

Low Level TTL

Orginal Equipment Manufacturer

Personal Computer

Printed Circuit Board

Restriction of the use of certain hazardous substances in electrical and electronic
equipment

Spectrometer and Line camera Control

Software

Universal Serial Bus

Virtual Instrument Software Architecture
Virtual-8086 Mode Enhancement

VMEDbus eXtensions for Instrumentation

VMEDbus eXtensions for Instrumentation Plug aNd Play
Waste Electrical and Electronic Equipment Directive
eXtensible Markup Language
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7.4.2 Thorlabs Worldwide Contacts

USA, Canada, and South America

Thorlabs, Inc.

56 Sparta Avenue

Newton, NJ 07860

USA

Tel: 973-579-7227

Fax: 973-300-3600
www.thorlabs.com

www.thorlabs.us (West Coast)
Email: sales@thorlabs.com
Support: techsupport@thorlabs.com

Europe

Thorlabs GmbH
Hans-Bdéckler-Str. 6

85221 Dachau

Germany

Tel: +49-8131-5956-0

Fax: +49-8131-5956-99
www.thorlabs.de

Email: europe@thorlabs.com

France

Thorlabs SAS

109, rue des Cotes

78600 Maisons-Laffitte
France

Tel: +33-970 444 844

Fax: +33-825 744 800
www.thorlabs.com

Email: sales.fr@thorlabs.com

Japan

Thorlabs Japan, Inc.

Higashi Ikebukuro

Q Building 1st Floor 2-23-2
Toshima-ku, Tokyo 170-0013
Japan

Tel: +81-3-5979-8889

Fax: +81-3-5979-7285
www.thorlabs.jp

Email: sales@thorlabs.jp

UK and Ireland

Thorlabs Ltd.

1 Saint Thomas Place, Ely
Cambridgeshire CB7 4EX

Great Britain

Tel: +44-1353-654440

Fax: +44-1353-654444
www.thorlabs.com

Email: sales.uk@thorlabs.com
Support: techsupport.uk@thorlabs.com

Scandinavia

Thorlabs Sweden AB
Méndalsvagen 3

412 63 Goteborg

Sweden

Tel: +46-31-733-30-00

Fax: +46-31-703-40-45
www.thorlabs.com

Email: scandinavia@thorlabs.com

China

Thorlabs China

Room A101, No. 100

Lane 2891, South Qilianshan Road
Putuo District

Shanghai

China

Tel: +86-21-60561122

Fax: +86-21-32513480
www.thorlabs.hk

Email: chinasales@thorlabs.com
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I n dex Input / C.)utpu.t Configuration 45
Integration Time 14
- L
LabVIEW driver 61
“dil 61 LabvIEW samples 61
LC100 Software Update 13
A Load a reference 41
Accessories 6 Load scan data 20
Analog output 43  Logarithmic scale 40
Averaging 34
M
B Markers 31
Background correction 38  Mirroring axes 36
Block average 34
P
¢ Panning 30
Colors 40 Parts List 7
Common Settings 32 Pattern recognition 48, 52
Hardware trigger 33 AOI 50, 51
Software trigger 33 Evaluation box 50
Trigger mode 33, 44 Hardware averaging 50
Peak finder 39
D Persistence 40
Device configuration 22,24,25, Printscan 29
31 Programmable I/O 45
Device label 36 Programming examples 61
Device windows 30 Progress indicator 36
Drivers 61
R
E Reference scans 41
Export scan data 18
S
F Save a reference 41
Fast sequential scan 28 Save I/O configuration
Load I/O from EEPROM 55
G Load 1/O from file 54
, Save I/0O to EEPROM 54
Gaussian shape 41 save I/0 to file 53
Gliding average 34 Save scan data 18
GPIO 45,72 Sequential recording 27
| Settings 31
Smoothing 34
Icons 16 Snapshot 43
Import scan data 20  Stand-alone operation 55
Info (Device settings) 32
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T
Timed sequential scan 27
Vv
Version Information 67
Virtual Devices 58, 59
Z
Zoom 30
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Thorlabs 'End of Life' Policy (WEEE)

As required by the WEEE (Waste Electrical and Electronic Equipment Directive) of the
European Community and the corresponding national laws, Thorlabs offers all end users
in the EC the possibility to return “end of life” units without incurring disposal charges.

This offer is valid for Thorlabs electrical and electronic equipment

* sold after August 13th 2005
» marked correspondingly with the crossed out “wheelie bin” logo

(see figure below)
* sold to a company or institute within the EC
« currently owned by a company or institute within the EC
« still complete, not disassembled and not contaminated.

As the WEEE directive applies to self contained operational electrical and electronic
products, this “end of life” take back service does not refer to other Thorlabs products,

such as:

» pure OEM products, that means assemblies to be built into a unit by the user
(e. g. OEM laser driver cards)
* components

* mechanics and optics
* left over parts of units disassembled by the user (PCB’s, housings etc.).

Waste treatment on your own responsibility

If you do not return an “end of life” unit to Thorlabs, you must hand it to a company
specialized in waste recovery. Do not dispose of the unit in a litter bin or at a public waste

disposal site.

WEEE Number (Germany) : DE97581288

Ecological background

It is well known that waste treatment pollutes the environment by releasing toxic products
during decomposition. The aim of the European RoHS Directive is to reduce the content
of toxic substances in electronic products in the future.

The intent of the WEEE Directive is to enforce the recycling of WEEE. A controlled
recycling of end-of-life products will thereby avoid negative impacts on the environment.

Crossed out "Wheelie Bin" symbol
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Warranty

Thorlabs warrants material and production of the SPLICCO for a period of 24 months starting
with the date of shipment. During this warranty period Thorlabs will see to defaults by repair or
by exchange if these are entitled to warranty.

For warranty repairs or service the unit must be sent back to Thorlabs. The customer will carry
the shipping costs to Thorlabs, in case of warranty repairs Thorlabs will carry the shipping costs
back to the customer.

If no warranty repair is applicable the customer also has to carry the costs for back shipment.

In case of shipment from outside EU duties, taxes etc. which should arise have to be carried by
the customer.

Thorlabs warrants the hard- and software determined by Thorlabs for this unit to operate
fault-free provided that they are handled according to our requirements. However, Thorlabs
does not warrant a fault free and uninterrupted operation of the unit, of the software or firmware
for special applications nor this instruction manual to be error free. Thorlabs is not liable for
consequential damages.

Restiction of Warranty

The warranty mentioned before does not cover errors and defects being the result of improper
treatment, software or interface not supplied by us, modification, misuse or operation outside
the defined ambient stated by us or unauthorized maintenance.

Further claims will not be consented to and will not be acknowledged. Thorlabs does explicitly
not warrant the usability or the economical use for certain cases of application.

Thorlabs reserves the right to change this instruction manual or the technical data of the
described unit at any time.
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Copyright

Thorlabs GmbH has taken every possible care in preparing this Operation Manual. We however
assume no liability for the content, completeness or quality of the information contained therein.
The content of this manual is regularly updated and adapted to reflect the current status of the
software. We furthermore do not guarantee that this product will function without errors, even if
the stated specifications are adhered to.

Under no circumstances can we guarantee that a particular objective can be achieved with the
purchase of this product.

Insofar as permitted under statutory regulations, we assume no liability for direct damage,
indirect damage or damages suffered by third parties resulting from the purchase of this
product. In no event shall any liability exceed the purchase price of the product.

Please note that the content of this User Manual is neither part of any previous or existing
agreement, promise, representation or legal relationship, nor an alteration or amendment
thereof. All obligations of Thorlabs GmbH result from the respective contract of sale, which also
includes the complete and exclusively applicable warranty regulations. These contractual
warranty regulations are neither extended nor limited by the information contained in this User
Manual. Should you require further information on this product, or encounter specific problems
that are not discussed in sufficient detail in the User Manual, please contact your local Thorlabs
dealer or system installer.

All rights reserved. This manual may not be reproduced, transmitted or translated to another
language, either as a whole or in parts, without the prior written permission of Thorlabs GmbH.

Status: 2012

Copyright © Thorlabs GmbH. All rights reserved.
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