SpectraSmartUser's Guide

v

Document Version: 2.2
Last Revisionlanuaryl2, 2018
Copyright© 201:20180TO Photonics Inc.




SpectraSmart User's Guide Contents

Contents

1. ADOUL SPECIIASMAIT.........cccciiiiiii s cmmmms e e e et e e s sommmmmmme e s e e e e e s smmmmmmmme e e 2020 e

2. Minimum System ReqUIFEMENTS.......ocovieiuie et ecmmmmmmms e eeeenneee e s emmmmmmme s e e esnnnees lonens

3. Installing SPeCIraSMart..............iiiiiiiimmmmmmmmr e e e e et e e s

Before INStallation..........oooeuiii e 8
Installing SpectraSmart Software............coovvviiiiie e 10
INStalliNng DEVICE DIIVEIS.....ccuii i e e e e e e e eee 14

4. RemoviNg SPeCIraSMaLll............cccuuuuntmmmme s e e eeeevnn e s smmmmmmmms e e s e esen e e e e s smmmmmnda
5. Getting Started with SpectraSmart...............o.ovvrimccmmeeeeeeeeeeee s cmmmmmmm oo L9,

Starting SPeCtraSMaAIL..........oiiiiiiii i e 19
DY o = ] S PP 22
Device Information DetailS.............oeiviiiiiiiiieiei e 22
NEtWOrk SPECtrOMEtEN e, ettt 23
6.  SPErUM MEASUIEIMENT......cuiiiiii it s et e et s s s e e e e s )
Before the Measurement............coovvvuiiiiiii e 25
Creatng a Spectrum MeasuremMent..........cc.uviviiiiieeeee e 25
SPECIIUM LiSL...ei it e eanas 28
Not Showing Human Visible SpPectrum............ccoovviiiiiieiceiieecee e 28
Modifying Data ACQUISItION SEtiNGS......cccuuiiiiiiiiieeiieeeir e e 30
Graph Toolbar BUONS............oiiiiii e e 32
Scale AdjusStmMeNnt BUIONS..........oiviiieccie e e 33
Other Easy ACCESS BUIOMS..........coovuiiiiiii i 41
Checking Spectrum Values..........ccoouiiiiiiii e 41
Placing Marks on th&raph............ccooiiiiiiiie e 43
Statistical INformation............ccoooiviiiiiiiii e A8
SMOOTNING. ... e 48
Showing Peak ValUeS.........coouniiiii e 50
Saving the Current Spectrum Measurement.............oeveevvivieeeeineeeeeeennnnnns 53
Loading a Previously Saved Spectrum CUIVE.........ccccoeevviiiieeeiiieciie e 61
Deleting Individual Spectrum CUIVES..........coviiviiiieeeecees e 66
Printing and Previewing a Spectrum Measurement..........ccccceeveevveneeenennnd 67
6= 101 o J @] o1 1o ] KRS 70
Spectrum Scanning INterVAaLl...........couuiiiiiiiiii e 70

Q

http://www.otophotonics.com/ Page?

o OTO PHOTONICS INC.
. |
- =
- |


http://www.otophotonics.com/

SpectraSmart User's Guide Contents

Setting Integration Time Automatically................coiiiiiiieriiii e 71
Seting as Dark SPectriMe ™! e, 72
P VWHN et 72

SpectraSmart offers the function of displaying FWHM in real time. You can click the
FWHM button and click on any wavelength of the spectrum. The program will
automatically find the highest peak nearby and meastg&WHM and reflect it in

the spectrum as following ShOWn.............oooii i, 72
Switching Xaxis Unit of Measurement (nm/cr)VeW! i, 73
Copying Spectrum Data to Clipbo™eW! ... o T
Oneshot Measuremer N e, e, 75
CloSING @ MEASUIEIMENL. ... .ceuuii et ee e et e e e e e e e e e ean e 76
Closing All Measurements TOgether..........ccouuiviviiii e 77
7. Strip Chart (Tracking Specific Wavelengths)...............cooo oo ommmmmme e, 78....
Graph Toolbar BUONS..........uuiiiiiii e e e 33
Scale AdjustmMeNnt BUIONS.........ooviii e e 84
Other Easy ACCESS BUONS.........ociiiiiiiiii e 86
Saving a Strip Chart............oiiii e 36
Loading a Previously Saved Strip Chart CUrVe..........cooeevviviieeiieceieeeenn, 87
Deleting Individual Strip Chart CBBY............ccouuiiiiiiiii e 87
Printing and Previewing a Strip Chart...........ccoooviiiiiei e 87
8. ADSOrbance MeaSUIEMENT.........ciiiiierei s commmmmmm s e e e e et smmmmmmmm s e e
Creating an Absorbance Measurement..............coeeeeiieeeiiieeeeeii e e ee e 88
Checking the Acquired Spectrum CULVE........cccuuiiirieii e Q9
Graph Toolbar BULONS...........uiiiiiiie e 101
Setting a New Reference Spectrum or Dark Spec™e™! ....ooiivvieia. 105
Saving an Absorbance Measurement...........couuevvveeiiieeeineeeeiie e 106

Loading a Previously Saved Spectrum Curve of an Absorbance MeasurHdident
Deleting Individual Spectrum Curves of an Absorbance Measurement..107

Printing and Previewing an Absorbance Measurement.......................... 107
9. Transmittance MeasuremMeNt...........ccccevuunommmmmmmreeeeernneeee s smmmmmmmm e e e e enn e e LOB.
Creating a Transmittance Measurement..........c.ccooeevieeeieeeviieee e, 108
Checking the Acquired Spectrum CULVE.........coeviiieiiiiieeee e eaaen 121
Checking Colorimetry Informati™Me™! e, 123
ChecKing DIagramsS........c.uuiiiiiiiiiee et e eeee e e e e eern e e eeeenes 125

http://www.otophotonics.com/ Page3

!!!Q_

o OTO PHOTONICS INC.
. |
- =
- |


http://www.otophotonics.com/

SpectraSmart User's Guide Contents

Graph Toolbar BULONS...........uiiiiiiii e 130
Savinga Transmittance MeasUremMenL.........c.uoveveeeieeeeiiereiie e eeeieeeeens 131
Loading a Previously Saved Spectrum Curve of a Transmittance Measurement (And
Calculate Colorimtey INFONEW! ) oot 131
Deleting Individual Spectrum Curves of a Transmittance Measurement..133
Printing and Previewing a Transmittance Measurement.......................... 133
10. Reflectance MeasuremMenL..............oeie oo occcmmeecernnnnne e s s e LS
Creating a Reflectance Measurement...........cccovvvveiiiieeinieeiiie e 134
Checking the Acquired Spectrum CULVE.........couuiiiiiiiiieeie e 148
Checking Colorimetry Informatian............cccooeveviiiiiee e 150
Checking DiagramlS........c.uuiiieiiiiee e e e e e annns 150
Graph Toolbar BULONS..........uuiiiiiiie e 150
Saving a Reflectance Measurement............ccocovviiiiieeeieiiie e 151
Loading a Previously Saved Spectrum Curve of a Reflectance Measurement (And
Calculate Colorimetry INNeW! ) e 151
Deleting Individual Spectrum Curves of a Reflectance Measurement....152
Printing and Previewing a Reflectance Measurement.................ccccceeeeen.. 152
11. Light SOUrCEMEAaSUIEMENT.........uiiiieeiei s cmmmm oo et e s emmmmmmmms e e e e e e e LD
Creating a Light Source Measurement............cccceeveviiieeiiiie e 153
Checking the Acquired Spectrum CULVE.........couuiiiiiiiiieece e eaeens 163
Checking Colorimetry Informatian............cccooeveiiiiiiee e 164
Checking DiagramlS........c.uuiiiiiiie e eeaaaas 164
Graph Toolbar BULONS...........uiiiiiiie et 164
Saving a Light Source Measurement............ccooevvviiieeenieeiiin e 165
Loading a Previously Saved Spectrum Curve of a Light Source Measurement (And
Calculate Colorimetry InNeW ) e 165
Deleting Individual Spectrum Curves of a Light Source Measurement...167
Printing and Previewing a Light Source Measurement........................... 167
12. Concentration MeasSUIEMENL.........ccccvvvuunn s cmmmmmmms s e e e eeernns e e s smmmmmmmme e e e e eennne e L OG.
Creating a Concentration Measurement...........cccovevveeviinieeeiiiin e 168
Checking the Acquired Spectrum CULVE.........ccooeviiiiiiieeeeie e ee e 182
Graph Toolbar BUITONS.........couuuiiii e 183
Concentrationrelated Toolbar BUttOn.............cooevvviiiiiiieei e 183
Saving the Current Concentration Measurement.............c.ccceeeeeeeneeennnnn. 183

http://www.otophotonics.com/ Paged

!!!Q_

o OTO PHOTONICS INC.
. |
- =
- |


http://www.otophotonics.com/

SpectraSmart User's Guide Contents

Loading a Previously Saved Spectrum Curve of a Concentration Measut&fent

Deleting Individual Spectrum Cusvef a Concentration Measurement......183
Printing and Previewing a Concentration Measurement...............c.......... 184
13. Trigger Mode Setting Vo™ ... . oo ecemeeees et eeee e semmmmmmee e e e ennenn 185
Enabling the Trigger Mode...........o v 185
Disabling the Trigger MOGE.........cccuiiiiiiiiiiieee e 188
14. Recording and Playing Back Continuous Changes of Measurement Vallige
Start Recording Continuous Changes...........cccovvviiiiieeiiieeecn e, 191
Loading and Playing Back a Previous Recorded Time Sequence........... 193
15. Saving and Loading Measurement Settings.............ccooeescommmmmmeeeeevvnnnn.... 1950
Saving Measurement SettiNgS.......oovveriiireiiiirieeee e e 195
Loading Measurement SettiNgS...........ovivvueiiiiiiiiieiii e eea 197
16. Application SettiNgs...........ccoevvvuiiicccmmmmmms e e e et e e s cmmmmmmme s e s e e e e e e s mmmmmmmns s 200
Default SetliNgS ... .cvvee e 201
T 7> o | 1 202
SMOOTNING. ..o e e eaa 204
Color INformatiomMNEW! . e, 205
17. Other Miscellaneous FeatUres.............ovvevveviemmmmmmmrceeeneeeeeee s cmmmmmmmmr e e e e e 2000
=1 T U= T [P 207
0] | P 208
D] = T |1 = Yo 11 P 208

18. Program Version and Contact Information......................cememmmeeeeeeeeennnn. . 2100,
Appendix A: Spectrometer Correction Features....................vmmemmmmsvee v 2110

> Electronic Dark COrreClioN...........ovevevuiieeiiieeee e e e e v e 211
I Linearity COrreCHON.........uieiii e e e e 212
“& 10T {1 YA @] = Tox 1o a1 213

OTO PHOTONICS INC.
http://www.otophotonics.com/ Pageb

mo
o


http://www.otophotonics.com/

SpectraSmart User's Guide 1.About SpectraSmart

1. About SpectraSmart

SpectraSmatrt is a spectral measuremeoittware program developed by OTO Photonics
to work with portable spectrometers manufactured by OTO Photonics. It offers a wide
variety of optical measurements including spectrum, absorbance, transmittance,
reflectance, light source, and concentration.

Copyright 2012-2018 OtO Photonics, Inc.
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2. Minimum System Requirements

Before installing SpectraSmart, ensure that your computeets the following minimum
requirements:

Minimum System Requirements
Processor 1 GHz or higher
RAM 1 GB or higher
Hard Disk 100 MB or higher
Screen 1024 x 768 or higher
Resolution
Operating Windows 10, Windows 8/&, Windows 7, Windows Vis@P1,
System Windows XP SP3
Software Microsoft .NET Framework 3.5

@)
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3. Installing SpectraSmart

Before Installation

Before installing SpectraSmart, ensure that you have the administrator privilege to the
computer where SpectraSmart is being installed.

Windows 10/8/8.1/7/Vista Systems Need to Disable User Account Control
First

When installing on a Windows 10, Windows 8/8.1, Windows 7, or Windows Vista system,
pleaseturn off the User Account Contrgbrior to installation to ensure proper execution

of the setup program. You can restore the original setting after the installaTio@.

following sections explain how to turn off théser Account Control

Windows 10

Rightclick on theStartbutton, and then selecControl Panefrom the popup menu:

Programs and Features
Power Options

Event Viewer

System

Device Manager
Network Connections
Disk Management
Computer Management
Command Prompt

Command Prompt (Admin)

Task Manager

Control Panel
File Explorer
Search

Run

Shut down or sign out

Desktop

Figure 1: Right-click on the Start button, and then select Control Panel
After the Control Panebpens, navigate ttJser AccountsUser Accountsand then
Change User Account Control Settinget the user account control settingsNever
notify (as shown below). Cli€BK

c-to OTO PHOTONICS INC.
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G User Account Control Settings. - O X

Choose when to be notified about changes to your computer

User Account Control helps prevent potentially harmful programs from making changes to your computer.
Tell me more about User Account Control settings

Always notify
- - Never notify me when:
®  Apps try to install software or make changes to my
computer
® | make changes to Windows settings
- - o Not recommended.
Never notify

G oK Cancel

Figure 2: Turning off User Account Control on Windows 10

Windows 8/8.1and Windows 7

Open theControl Panefrom the Start menu. Navigate tdJser Accounts and Family
Safety User Accountsand thenChange User Account Control Settinget the user
account control settings tblever notify(as shown below). Cli€BK

14 User Account Control Settings. == é

Choose when to be notified about changes to your computer

User Account Control helps prevent potentially harmful programs from making changes to your
computer.
Tell me more about User Account Cantral settings

Always notify

Never notify me when:

*  Programs try to install software or make changes to
my computer

® [ make changes to Windows settings

6 Not recommended. Choose this only if you need to
use programs that are not certified for Windows 7
- - because they do not support User Account Control.

Never notify

Figure 3: Turning off User Account Control on Windows 7

c-to OTO PHOTONICS INC.
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Windows Vista

Open theControl Panel Navigate tdJser Accounts and Family Safe(yf your omputer

is logged on to a domain, navigatelser Accouni Go toUser Accountsand thenTurn
User Account Control On or OfDisabldJse User Account Control (UAC) to help protect
your computer(as shown below). Cli€cBK

(o] E s
@.uv\s‘{ < User Accounts %/ Tuim User Account Control On'or OFf « [%2] [earch o]
Turn on User Account Control (UAC) to make your computer more secure
User Account Control (UAC) can help prevent unauthorized changes to your computer. We recommend that
you leave UAC turned on to help protect your computer.
] Use User Account Control (UAC) to help protect your computer
OK ‘ Cancel

Figure 4: Turning off User Account Control (UAC) on Windows Vista

Installing SpectraSmart Software

Please insert the software CD into the computer, and then the installation will start. If it
doesn't start automatically, navigate to the (RGM drive. Doubleclick on the
"setup.ex€ file to start up the setup program.

Note: Prior to installing SpectraSmart, the setup program will check if the
"Microsoft .NET Framework 3.5" component is installed on the system. If it is
not installed, the following window will appear to help you install this
component. Follow the instructions on the window to install ".NET Framework
3.5."

OTO PHOTONICS INC.
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') SpectraSmart Setup ﬁ

For the following components:

.NET Framework 3.5

Please read the following license agreement Press the page down key 1o see
the rest of the agreement.

MICROSOFT SOFTWARE =
SUPPLEMENTAL LICENSE TERMS

MICROSOFT .NET FRAMEWORK 3.5 FOR
MICROSOFT WINDOWS OPERATING SYSTEM

Microsoft Corporation (or based on where you live, one of
its affiliates) lirenses this sunnlement ta van  TF van are

[u View EULA for printing

Do you accept the lerms of the pending License Agreement?

Ifyou choose Don't Accept install will cloge. To install you must accept this

accept | [ DontAcce
Figure 5: Installing ".NET Framework 3.5"
After ensuring that "Microsoft .NET Framework 3.5" is itetialthe SpectraSmart setup
program will start up a Setup Wizard to guide you through the installation process. The
following windows will appear one by one in the listed order. Please follow the
instructions on each one to complete the process.

i SpectraSmart = 25

Welcome to the SpectraSmart Setup Wizard LA

The installer will guide you through the steps required to install SpectraSmart on your computer.

WWARMNING: This computer program is protected by copyright law and international treaties
Unauthorized duplication or distribution of this prograrm, or any portion of it, may resultin sewere civil
or ctiminal penalties, and will be prosecuted to the maximum extent possible under the law.

Figure 6: Setup Wizard--Welcome

g — http://www.otophotonics.com/ Pagell
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& Spectrasmart el

License Agreement LA
= e |

IR’
-l

Flease take a momentta read the license agreement now. I yvou accept the terms below, click "l
Agree”, then "Next". Otherwize click "Cancel".

|End User License Agreement

m

This End User License Agreement (hereinafter, the “Agreement”)

is made by and between you and OtO Photonics, Inc. (hereinafter,
“0t0”), regarding the software which is owned by Ot0, and will

be installed to your system in the following setup process
(hereinafter, the “Software”). When you click the button “Agree,”
“Accept,” or the like to start the setup process for the Software, it ~

(7)1 Do Nat Agree @) Agree

[ caesl ] [ cmok | [ new ]

Figure 7: Setup Wizard--License Agreement

& SpectraSmart el

Select Installation Folder r_\

The installer will install SpectraSmart to the following folder,

Tainstallin this folder. click "Next". To install to a different falder. enter it below or click "Browse"

Enlder:

C:\Frogram Files (880N ONSpectraSmart) Browse...

Install SpectraSmart for yourself, or for anyone who uses this computer:

(@) Everyong

‘:_‘ Justme

[ Cancel ] I < Back I | Next > |

Figure 8: Setup Wizard--Select Installation Folder

OTO PHOTONICS INC.
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i SpectraSmart

— =
Confirm Installation 1l
A
The installer is ready ta install SpectraSmart an your computer.
Click "Mext" to start the installation.
[ Cancel ] [ < Back l I Mext >

Figure 9: Setup Wizard--Confirm Installation

i SpectraSmart

=l
Installing SpectraSmart Bl
=8
SpectraSmart is being installed
Flease wait...
B o s

Figure 10: Setup Wizard--Installing SpectraSmart

e
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i SpectraSmart = LX)

Installation Complete A

SpectraSmart has been successfully installed.

Click "Close" to exit.

Flease use Windows Update to check for any critical updates to the NET Framework.

Cancel < Back

Figure 11: Setup Wizard--Installation Complete

When you see thénstallation Completewindow, it means that SpectraSmart has been
successfully installed. Cli€koseto finish.

Installing Device Drivers

Normally, device drivers for supported spectrometers will be installed with SpectraSmart
as part of the setup process. If they are not installed due to unexpected errors, you need
to install these drivers manuallffiles for these drivers will be copied to tHeriver"

folder under the installation path for SpectraSmart during the setup. If you have selected
the default path, the drivers will be in:

C\Program FiletO SpectraSmaXDriver (32-bit systems) or
C\Program Files (x88)t0O\ SpectraSmaxDriver (64-bit systems)

Under this folder, there are sulolders for each series of spectrometers:

SD1200/2200 Series Spectrometers (USB 1.1)

Drivers for SD 1200/2200 Series are placed undertt&B1.1 subfolder under the
"Driver" folder mentioned above. Under this folder, there are two further folders:
"Win Vista&7' and 'WinXP' containing drivers for Windows 10/8/8.1/7/Vista and
Windows XP, respectively. Please choose the appropriate drivers according to your
operating system.

SD1220, SE, SW, SH, and UM Series Spectrometers (USB 2.0)
Drivers for SD1220, SE, SW, SH, and UM Series are placed undi&sBae0folder

http://www.otophotonics.com/ Pagel4
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under the 'Driver" folder mentioned above.

Steps for installing the drivers manually:

Windows 10/8/8.1/7/Vista

Please run theDriverinstaller.exé program on the CD or under the SpectraSmart
installation folder to install the drivers. Or, you can first connect the spectrometer to your
computer, and then go to thBevice Manageto update drivers when the system cannot
find the appropriate drivers for your devicdJSBXpress Devitéfor SD1200/2200 Series)

or "TAURUS(for SD1220 Series). Specify the folder location of the appropriate drivers, as
shown in the following figure:

@ _J Update Driver Software - USBXpress Device

Browse for driver software on your computer

Search for driver software in this location:

Files (x86)\OtO\SpectraSmart\Driver\USB1.1\Win Vista8:7 |id Browse...

Include subfolders

2 Let me pick from a list of device drivers on my computer

This list will show installed driver software compatible with the device, and all
driver software in the same category as the device.

Figure 12: Manually specifying the location of drivers on 64-bit Windows 7

After you have specified the path, clislextto finish driver installation.

Windows XP

Connect the spectrometer to your computer. When the system is unable to find the
appropriate drivers for the device, go to tieevice Manageto update the drivers for the
device: USB Spectrometér(for SD1200/2200 Series) o0FARUS(for SD1220 Series).
Specify the folder location of the appropriate drivers, as shown in the following figure:

OTO PHOTONICS INC.
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Hardware Update Wizard

Please choose your search and installation options. L

(%) Search for the best diver in these locations.

Usge the check boxes below ta limit or expand the default gsearch, which includes local
paths and remowvable media. The best driver found will be installed.

[ 5earch removable media (floppy, CD-ROM...]

Include this location in the search:

|E:'\F'rogram Files\Ot0MS pectraS mamhD riveriaireF| v| ’ Browsze

() Dion't search. | will chooze the driver to install

Choosze this option to zelect the device driver fram a list. Windows does not guarantee that
the driver you choose will be the best match for your hardware.

[ ¢ Back ” Mest » ][ Cancel ]

Figurel3: Manually specifying the location of drivers on Windows XP
After you have specified the path, clidlextto finish driver installation

OTO PHOTONICS INC.
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4. Removing SpectraSmart

If you need to remove SpectraSmart, go to @entrol Paneblnd follow the instructions
below:

Note: To open the Control Panel on Windows 10, rigtlick on thedStarte button, and
then selectdControl Panet from the pop-up menu.

Windows 10/8/8.1/7/Vista

Open theControl Panel Navigate tdProgramsand thenProgams and FeaturesSelect
SpectraSmarfrom the list, and then clickninstall. The system will ask you to confirm
the removal. After the confirmation, you will see a message box showing the removal
progress. When it is finished, this message box wileclos

Programs and Features

] Areyou sure you want to uninstall SpectraSmart?
.

In the future, do not show me this dialog | Yes | | No |
box

Figure 1: Confirming the removal of SpectraSmart (on Windows 10/8/8.1/7/Vista systems)

SpectraSmart

Ii' Please wait while Windows configures SpectraSmart
T =!
IS

Gathering required information...

-

Figure 2: The system is removing SpectraSmart (on Windows 10/8/8.1/7/Vista systems)

Windows XP

Open theControlPanel SelectAdd or Remove Program$eleciSpectraSmartrom the
list, and then cliciRemove The system will ask you to confirm the removal. After the
confirmation, you will see a message box showing the removal progress. When it is
finished, this mesage box will close.

@)
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Add or Remove Programs

\‘\.’() Are you sure you want ko remove SpectraSmmart From your computer?

Figure 3: Confirming the removal of SpectraSmart (on Windows XP systems)

5

Figure 4: The system is removing SpectraSmart (on Windows XP systems)
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5. Getting Started with SpectraSmart

Starting SpectraSmart

A shortcut to the SpectraSmart program will be placed on your ceenglesktop during
the installation. See the following figure:

i -

| plai

Figure 1: SpectraSmart program shortcut on the desktop
Do not connect the spectrometer yet!

Doubleclick on this shortcut to start SpectraSmart. After gtexted, you will see the
following:

File View Measuremen t  Settings  Window Help

Mone |50 Integration time: |ms Number of scans to average: |Average ] Boxcar width: |l | > ‘

Spectrum List 2 x

anbas awi) -GJ]

SpectraSmart to work.

|
No device is connected . Please & |
connect a measurement device for g

Device List a3 x

Dl Version-209.0

Figure 2: SpectraSmart not yet connected to the spectrometer

Next, connect the spectrometer to the computer where SpectraSmart is installed. When
SpectraSmart detects the device, the following segge will appear, indicating that the
device is being initialized:

ttp://www.otophotonics.com/ Pagel9
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Device initialization...

Figure 3: SpectraSmart is initializing the measurement device

After the device is initialized, you can use the device in SpectraSmart for a wide variety of
spectralmeasurements. When you see the following, it means that SpectraSmart is ready
for measurements:

File  View Measuremen it Settings Window Help

Mone |50 Integration time: |ms Number of scans to average: |Average ] Boxcar width: [l | b ‘

Spectrum List ax _5:’
-
=

SpectraSmart is ready. You can: 2
1.Create a new measurement from i4
the Measurement menu; or E
Device Lis 2 x 2.0pen a previous measurement .
=-0S361AC55006214 . . . .
- 10.us8 file or measurement settings file from the File menu.

- SE2060-VNIR
- Wavelength range (nm): 350-1020
- Max_ntegrationTime(ms): 24000
. Min_IntegrationTime (us):5000

Dl Version-209.0

Figure 4: SpectraSmart is ready for measurement

Now, you can create a new measurement from Measurementmenu. Or, you can load
a previously saved measurement or a set of measurement settings froiildmaenu.

OTO PHOTONICS INC.
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If you connect the spectrometer first...

If you connect the spectrometer to your computer before you start SpectraSmart, it will create a
default spectrum measurement for the connected device on startup, allowing you to ensure that t
device is working properly. See the following figure:

File View Measurement Settings Wiindow Help

Spectum_ 0 50 - Integration time: ms - | Number of scans to average: Average - - Boxcorwidth: [ - ‘ @L Cl ‘ | |
Spectrum List T x -x _\7
- Window: Spectrum_0 3 S B
= Speciu om0 E - LR s ok S
SN: 0S361ACS5006214 = &
Spectrum K-
Ry [—— Spectrum 0 | - i
e R Shecrms
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Dl Version:2.09.0

Figure 5: SpectraSmart creates a default spectrum measurement for the connected device on startup
If there is more than one spectrometer connected to your computer when SpectraSmart starts, it
create a default spectrum measurement for each device connected, and there will be more than
device in theDevice ListSee tle red highlighted area in the figure below.

Fle View Measurement Settings Window Help
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Mode: Nermal o
Spectrum B}
O e Sy [—— Spectrum 1 ] . :
e s Specirum 1
SN: OS361AC55006214 L B L B L L=
Integration time: 50ms. L . m
[ i 60000 = o
5 D . . - . . Spectrum Data  Marks  Statistics Information { | * || 3
- Boxcar width " N " N o
: : : : : g
- Electric dark correction: Enablec : : : : : Wavelength | Value: 1113
-Linearity correction: Enabled 50000 - - : : : ] 350.24 3
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Figure 6: On startup, SpectraSmart creates a default spectrum measurement for each connected spectrometer

(i.e. Spectrum_0 and Spectrum_1)
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Device List

When SpectraSmart recognizes the spectrometer, it will display it iDéwece Lispane
on the left of SpectraSmart window, as shown in the following red highlighted area:

File View Measuremen t  Settings Window Help

Mone |30 Integration time: |ms ‘ MNumber of scans: |Average I Boxcar width: I | ‘ P ‘

Spectrum List 1 x

eibeig 4‘]

=l

L1 m.;} [An.-nn T

SpectraSmart is ready. You can:
1.Create a new measurement from
the Measurement menu; or

Device Lt [ES 2.0pen a previous measurement

=1-0S361AC55006214

- 10:use file or measurement settings file from the File menu.

i SE2060-VNIR
.. Wavelength range (nm): 350-1020

i Max_IntegrationTime(ms):24000
L. Min_IntegrationTime{us):5000

DillVersion: 2.0.9.0

Figure 7: The Device List of SpectraSmart
TheDevice Lisshows the basic attributes of connected devices, such as models, serial
numbers (SN), and wavelength ranges.

Note: The serial number is how SpectraSmart identifies each device. This number is
also used in several windows where device selection is need®at.this reason,
when you have multiple devices connected, please pay attention to their seria
numbers so you can identify them.

Device Information Details

If you need to view detailed information about a connected device, go té-tleenenu,
and then glectDevice Information as shown in the following figure:
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F:0 View Measurement Settings  Wini
Add Network Spectrometer
Open Spectrum File.__.
Open Time Sequence File___
Open Measurement Settings File. ..
Close All Measurements
Save Measurement Seftings...

5 -

Page Setup. ..
Print Preview. .
Print___

"~ Dovico nformaion |
Language »
Exit [
T

Figure 8: Selecting Device Information from the File menu

Then, the following window appears, showing details about the device:

Device Information — O >
Device: 03361 AC55006214 w
Information
Ttem Waloe ~
FW ¥ ersion FO05.2 34 (8107
Modellame SE2060-VHIR
Serialilumber 03361 AC55006214
Slit size S0
MeanufactringDate 201701425
LetivatingDate 201701425
StartWavelength 350
End Wavelength 1oz0
Background FEemoval_Electral Avadlable
Backzromnd Eemaoval Optical Tnavailable
Linearity Correction Available
Stravlight Cormrection Unavailable
Intensity Comection Lyailable =

Figure 9: Device information details

Network SpectrometeNew!

SpectraSmart now supports WiFi wireless network spectrometers designed by OTO
Photonics. Before using such network spectrometers in your measurements, you should
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add them to theDevice Listn SpectraSmart. Please selécid Network Spectrometer
from the Filemenu:

50 View Measurement Settings  Win
[ Add Network Speciometer
Open Spectrum File... ’
Open Time Sequence File.__.
Open Measurement Settings File__.
Close All Measurements
Save Measurement Settings. ..

Page Setup...
Print Preview. ..
Print...

Device Information...
Language »

Exit

Figure 10: Select Add Network Spectrometer from the File menu

Next, in theAdd Network Spectrometescreen that shows, you will see all the network
spectraneters detected by SpectraSmart, as in the following picture:

Add Metwork Spectrameter EI

Pleaze enter the IP address of the connected spectrometer:

192.1628.1.1 04

Figure 11: The Add Network Spectrometer screen shows all detected network spectrometers

Select the network spectrometer you waiat connect, and then cliodRK After
SpectraSmart has established connection with the device, you will see the network
spectrometer in theDevice Listas the following picture shows:

Device List q x
- OS361AC55006633

I0: MET_192.168.1.1

- AA2020-VNIR

i Wavelength range (nm): 350-1020
Max_IntegrationTime(ms):24000
Min_IntegrationTime{us):5000

Figure 12: The Device List shows the added network spectrometer

Now, this netvork spectrometer is ready to use in your measurements.
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6. Spectrum Measurement

SpectraSmart can work with portable spectrometers manufactured by OTO Photonics to
offer a wide variety of spectral measurements including spectrum, strip chart, absorbance
transmittance, reflectance, light source, and concentration. This chapter desdrdye to
create basic spectrum measurements. The chapters that follow will describe how to
create other spectrurbased measurements.

Before the Measurement

Before doing any measurements, you should set up the measurement environment, such
as positioning te spectrometer on the measurement platform, connecting the light

source to the spectrometer's input connector, placing the cuvette holder in position, etc.
For details on how to set up the measurement environment, refer to the documentation
of spectrometes. This document only covers the features of SpectraSmart.

Creating a Spectrum Measurement

To create a spectrum measurement, selSpectrumfrom the Measurementmenu to
open theNew Spectrunwindow, as shown in the following:

File View BUEEENGEGENE Settings
Mone |2U
Strip Chart...
Spectrum List Abszorbance...
Transmittance...
Reflectance...
Light Source...

Concentration...

Figure 1: Selecting Spectrum from the Measurement menu to create a spectrum measurement
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Mew Spectrum... — O =
Live Spectmm Settings

Zelect source device:

Serial Mumber

03361 AC55006214

gt &
Wavelength display range: |35n | . |1nzn | {350 murm ~ 1020 nm)

Note: The allowed, displacy range for the slected sovrce device iz shown in the parentheses.

Wext = Cancel

Figure 2: New Spectrumd Live Spectrum Settings
On theNew Spectrum-Live Spectrum Settingsindow, select a source device (identified
by its serial number). Then, enter an integration time (i.e. the exposure time for the light
sensor) and a wavelength range to display on tkexiX (the range in the parentheses
indicates the range supported by the selected device, in this case: 3QQ@060mm). Then,
clickNext
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Mew Spectrum... - O >
Dizplay Settings

(@) Displaor in new window Name:  |Spectium 0

Select exsting veind o

T ind oo Wanme Spectmm Type

Apectoom title: |Spectrum_[l

Crraph color: -

< Back (0]4 Cancel

Figure 3: New Spectrumd Display Settings
On theDisplay Settingsvindow, specify whether to display the new spectrum curve in a
new or an existing window. If this is the first spectrum measurement you create, you can
only select a new window. If you already have other spectrum measurements, you can
choose to display ik new spectrum curve in an existing window. That way you can
compare how two spectrum curves differ from each other. This window also allows you to
specify a name for the window, as well as a title and a color for the spectrum curve. You
may simply leavéhe default names unchanged. When all settings are done, Olkck
SpectraSmart will display the newly created spectrum measurement as follows:

@)
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File View Measurement Settings Window Help

Spectrum 0 50 ~ Integrationtime: ms -‘ Number of scans:  Average  ~ - Boxcarwidth: [§ - ‘ L DI ‘ J b |
Spectrum List 1 x Spectrum_0 == ‘_
=-Window: Spectrum_0 = - ars B o
& o g | | I ) =
= Spectrum: Spectrum_0 i x U S £\ _(s(\ﬁ \ k :__{ ;J .;.#Q/a\ Vi % nm 8
- SN: OS361AC55006214 = .
Spectrum =
- Integration time: 50ms P =
[— Spectum 0] oo
— : — - : : — - : : — - — o
60000 + --- R T RS R R il - =
N . . . . . . Spectrum Data  Marks  Statistics Information  Setting i
: : . : . . . Wavelength | Value al =
50000 1---- [ T [ L -] 350.24 38.504530 j
. : . : : : : 35062 37.796550 3
351.00 22.567990 v
: ]
., 40000 + “ 351.38 16.086930 :
< = 351.76 21417270 |5
Device List o x c . . . . . . . 35214 62748140
E-OS361AC55006214 % 30000 +---- . e e e - . o
. 10: use c : : . : . : : 35251 55.065750
- SE2060-VNIR 352.89 51.395730
i~ Wavelength range (nm): 350-1020 20000 . 35327 53075350
i Max_IntegrationTime(ms): 24000 T .
i Min_IntegrationTime(us):3000 333.65 51.152680
354.03 41.026340
10000 ----r - B Y Tt o o] 354.40 39313850
: ; : : : : 35478 78.566880
: | : : 355.16 50.837940
0 i : ‘ X ‘ X ' 355.54 58745930
» L
400 500 600 700 800 900 1000
355.91 41.294990
Wavelength(nm) 356.20 25.209600 .

Dll'Version:2.0.9.0

Figure 4: Newly created spectrum measurement (Spectrum_0)

Spectrum List

Whenever you crea a measurement, th&pectrum Lison the lefthand side of
SpectraSmart window will show details about the underlying spectrum(s) of the created
measurement.

Note: All spectral measurements, including but not limited to the spectrum
measurement, have oa or more underlying spectrumgheywill be listed here.

Not Showing Human Visible Spectrum

For the user to read the spectrum graph more easily, SpectraSmart shows human visible
spectrum on the graph by default. If you don't want to display visible spegtgo to the
Settingsmenu, and then seledpplication SettingsOn theGraphtab, disableShow

human visible spectrunand clickOK as shown in the following.

File Wiew Measurement Window Help

Spectrum_0 50 * Integ
Trigger Settings...

Application Settings... ‘

Spectrum List Pulse Setting
=- Window: Spectrum_0
E| Spectrum: Spectrum_0
SN: OS361ACS5006214
Integration time: 50ms

Figure 5: Selecting Application Settings from the Settings menu

@)
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Application Settings it
Defanlt Settings  Save Graph  Smoothing  Color Information  Raman

Line width: |2 w |
Window backeround: |Elrush W |
Chart backgromnd |Elru:sh w |

[] #how homean visble spectoom

QK Cancel Apply

Figure 6: Application Settings--Disabling Show human visible spectrum

You will see the effect after you disal3@ow human visible spectrupas in the
following:
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File View Measurement Settings \Window Help

Spectrum 0 50 - Integration time: ms +| Mumber ofscans: aversge  + I * Boxcarwidth: [ - | LR L

Spectrum List ? X | “Spectrum_0 - x ¢
= Window: Spectrum_0 S . e o
7 S Ar i % | B =
s | L S e NG :
L SN: 0S361AC55006214 = — ]
o Spectrum =
L. Integration time: 50ms P —
| Spectrum.0 |
e — iz
60000 + --- T T E T T e e - E
h : : : : : : : Spectrum Data  Marks  Statistics Information  Setting i
L straylight navaila Wavelength  Value ° i
- Intensity correction: Disabled 50000 - --- . L i S S - 350.24 -5.446045 )
Made: Normal : : : : : . . 350.62 80.804330 §
351.00 70452560 0
: ]
- 40000 + ] 351.38 33727860 g
< 5 35176 32.229540 15
Device List nx c . . . . . . .
: : : : : . . 35214 4.206456
= OS361ACS5006214 % 30000 U 5 S S [ i ] .
10: USB = . . . . . . . 35251 11.247360
SE2060-VNIR 352.89 18.308270
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Max_IntegrationTime(ms):24000 T o . :
- Min_IntegrationTime(us):5000 353.65 43429280
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: ; : : : : : 35478 24015430
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" 1
400 500 600 700 800 900 1000
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Dl Version:209.0

Figure 7: Not showing human visible spectrum on the spectrum graph
Modifying Data Acquisition Settings

If necessary, you can adjust the data acquisition settings after a measurement is created,
such as the integration time, the number of scans to average, and the Boxcar width. You
can do so with the guok adjustment toolbar right under the main menu. See the

following red highlighted area:

File View Measurement Settings Window Help

Spectrum_0 50 ~ Integrationtime: ms ~ | Mumber of scans to average: Average - n - Boxcar width: @ v L Cl ' b
—
Spectrum List 1 x Spectrum_0 ]
=- Window: Spectrum_0 - | ¥ )
H . - 4 o == v A 1 o W -
=8 S:pectrum. Spectrum_0 ﬁ \ k =N = “.#Q JE\ A % nm
- SMN: OS361AC55006214
. — Spectrum
i Integration time: 50ms | | P
Mo. of scans to average: 1 ‘ Spectru m_O

Figure 8: Modifying data acquisition settings
Additionally, the three buttonsH L, andl) to the right of theBoxcar widthallow you to
enable or disabl@&ectronic Dark CorrectionLinearity Correction andintensity
Correction respectivelyRefer todppendix A: Spectrometer Correction Featdries
details. The last three buttons on the right allow you to tak®ae Shotmeasurement,
and toStartand Pausethe data acquisition, respectivelRefer toéOne-shot
Measuremen™e%! ¢ for details.

@)
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Data Distorted

When you see theData distorted' warning (as in the following figure) while you are
adjusting integration time:

File View Measurement Settings Window Help
Spectrum_0 50 * Integrationtime: ms - ‘ Mumber of scans to average: Average - 1] - Boxcarwidth: [ i | @l‘ ‘ J b |
Spectrum List R X | “Spectrum 0 = &
=+ Spectrum: Spectrum_0 ~ ] oA <5 S B I B J o
© SN OS361AC55000 ﬁ x S §~ .E\ \ﬁ ¢ k TN IR EaN Y % nm g
Integration time: 50m =i
H Spectrum
i No. of scans to aver; [—— Spectrum_0 | it 5
| Boxcarwidth: 0 |_ ; ; . . =l
Electric dark correcti — r : : : : : : 1 ¥
 Linearity correction: N . ] 5'
Optical dark correctic 60000 4+ - - S """"" R """"" """"" """"" - Spectrom Date  Morks  Statistics Information Setting @
- Straylight correction: ' T : : : : : : 1 i
~ Intensity corrscion: [~ . : : . . : ] Wavelength | Value il ,‘é
Pl T 300 43 0.000000 ElliE
50000 | ] 8]
T 1 x 301.05 (0.000000 —
= 0S361AC55000644 301.67 0.000000 ‘o
I0: UsB : : 30228 (0.000000 m
SP1400-UVN 40000 4+ ... Lo el S i 30290 0000000 =]
‘W E . .
avelength range (nmy) 3[} 30352 0.000000 ﬁ
-Max_IntegrationTime(ms):z 20413 0.000000 3
Min_IntegrationTime(us):1C - . I
30000 + - 304.75 0.000000
. . . . 306.37 0.000000
Data distorted: The peak of the raw spectrum has exceeded the maximum allowed value (65535)! | | |305.99 0.000000
200b< Please adjusl the integration time to let the peak value fall wilhin the a"DV\.JEd range. 206.61 0.000000
i 30723 (0.000000
H : 307.85 0.000000
10000 ;- oot B O . i 30847 0.000000
r . 309.0¢ 0.000000
[ 309 71 0.000000
0 310.33 0.000000
n T T T T
31095 (0.000000
300 400 500 600 700 800 900 1000 | |ii. 000000
e T— Wavelength(nm) 31220 0.000000 L
< 1 r
Dil Version: 1.8.04

Figure 9U "Data distorted" warning message
It means the integration time you specified is too long that the peak in the raw spectrum
data acquired by SpectraSmart has exceeded the maximum allowed value (i.e. 65535).
Thecaptureddata is meaningless now, and the spectrum curve appdastorted. You
need to readjust the integration time to allow the peak to fall within the maximum range.
Sometimes, the spectrum curve may seem normal when you sedbia 'distorted'
warning, as in the following:
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File View Measurement Settings Window Help
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Dil Version: 1.8.04

Figure 10: "Data distorted" warning appears on a seemingly normal curve
This is because the curve in the graph is the result of autoroatrectiors. In fact, the
raw data is out of permitted range, although its curve looks normal. That is why you still
need to adjusthe integration time until the warning message disappears.

Note: If you don't want to see this warning message, you can turn it off in the
Application Settings. Please refer tdisplay a Message when the Peak Value in
the Spectrum Exceeds 6553tr details.

Setting Integration Time Automatically by SpectraSmart

In addition to manually specifying an integration time, you can also use a toolbar button
to let SpectraSiart set the integration time automatically for you. Please refer3etting
Integration Time Automaticalhfor details

Graph Toolbar Buttons

Every measurement gragtas a toolbar of buttons right above it. They provide quick
access to frequently used functions. See the following figure:

@)
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File View Measurement Settings Window Help

Mumber of scans: Average - = Boxcar width: E - ‘ @L Cl | | > |
Spectrum List ax Spectrum_0 |
2 N | .
AN s veaA e

Spectrum_0 50 - Integration time: ms -

=- Window: Spectrum_0
- Spectrum: Spectrum_0
SN: OS361AC55006214

Integration time: 50ms | Sp ectrum 0 | Spectrum
- Mo. of scans to average: 1 -

Figure 11: Graph toolbar buttons

These buttons are divided into two major groufigale Adjustment Buttonand Other
Easy Access Buttons

Scale Adjustment Buttons

By default, all measurement graphs (including spectrum graphs, strip charts, absorbance
graphs, etc.) are created with optimal display scales f@nd Yaxes chosen by
SpectraSmart. Sometimes, teeales may not fit your needs. So, SpectraSmart provides a
set of toolbar buttons for you to customize the scales and display ranges. See the
following red highlighted area:

File Wiew Measurement Settings ‘Window Help

Spectrum_0 30 * Integration time: ms = | Mumber of scans: Average - [ » Boxcarwidth: [§
Spectrum List 1 x “"Spectrum_0
= Window: Spectrum_0 - -
- Spectrum: Spectrum_0 P ﬁ Se < 7 (\ (\ ﬁ :"\ k o
E u EHE R RE " S = [mipS="

M: OS361AC55006214
ntegration time: 30ms |
i~ MNo. of scans to average: 1

Spectrum_0 |

Figure 12: Scale adjustment buttons on the spectrum graph

These buttons are explained in details in the following.
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Scale Graph Axes Automatically

Window Help

Number of scans: Average  ~ [l -

A Spectrum_0

2 ms -

AN

Scale graph axes automatically

| spectrum_0

Figure 13: The Scale graph axes automatically button
This button automatically adjusts the ahd ¥ axes to their optimal settings. The
followingfigure shows the effect of this button. In the figure, theXs is adjusted to

display the entire wavelength range supported by the device, while thesris adjusted

so that the curve fills the entire graph as much as possible:

File View Measurement Settings Window Help
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Figure 14: The effect of using Scale graph axes automatically
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Scale Yaxis Automatically

Window Help

- i .

CIRYTN
Scale Y-axis automatically
| spectrum_0

g ms * | Mumber of scans: Average

Spectrum_0

Figure 15: The Scale Y-axis automatically button

This button automatically adjusts the scale edX¥s to show more details. The following
figure shows the effect of this button. In the figure, the highest point on the curve is
extended to the top of ¥xis:
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Figure 16: The effect of using Scale Y-axis automatically
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Scale Xaxis Automatically

Window Help
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Figure 17: The Scale X-axis automatically button

This button automatically adjusts the scale eds to show more details. Using this

button will adjust the Xaxis to display the internal wavelength range of the device, as in

the following figure:
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Figure 18: The effect of using Scale X-axis automatically

Note: If the original Xaxis setting is already displaying the internal wavelength range
of the device, pressing the "Scaleaxis automatically” button will not cause an
change. Yowan try to zoom in on the graph, and then press the button to see
effect.
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Zoom In

Window Help
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| < Spectrum_0 |

BEXOG

Figure 19: The Zoom In button

This button enlarges the graph (pulling it closer to you). Here we @esg graph axes
automaticallyto restore the graph to its optimal display settings, and then pr&dsem In
to demonstrate its effect. The following figure shows the result of presaowgn Infour

times (to make it more apparent):
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Figure 20: The effect of pressing Zoom In
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Zoom Out

This button shrinks the graph (pushingtayfrom you). Here we firstoom in on the

Window

ms 2

Help

Tn

Mumber of scans: Average

< Spectrum_0

Spectrum_0

Figure 21: The Zoom Out button

graph four timesand then presZoom Outtwice to demonstrate its effect. See the

following figure:

File View Measurement Settings Window Help
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Figure 22: The effect of pressing Zoom Out
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Note: Keep pressing the "Zoom Out" button will bring the graph back to its default
settings, and the graph will not shrink any further.

S

OTO PHOTONICS INC.
http://www.otophotonics.com/

Page38



http://www.otophotonics.com/

SpectraSmart User's Guide 6.Spectrum Measurement

Revert Graph Settings to Application Defaults
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Figure 23: The Revert graph settings to application defaults button

This button restores the graph display settings to application defaults (i.e. the original
settings when the graph is created). To demonstrate, we press this butt@store the
graph in the former example to its default settings. See the following figure:
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Figure 24: The effect of reverting graph settings to application defaults
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Graph Settings

Window Help
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< Spectrum_0
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Figure 25: The Graph Settings button
This button opens the setting details ofatd Yaxes, as shown in the following:

Graph Settings it

Y- Bz
Max

ﬂ

Major Step:

X-hxis  Major Step:

QK Cancel

Figure 26: The Graph Settings window

The Graph Settings window allows the user to customize the minimum and maximum
values for Xand ¥axes,as well as the size of a major step. Here we configure theX
(wavelength) range to fall within 400 to 800 (nm), with a major step of 100. Then, we
configure the Yaxis (signal intensity) range as 0 to 50000, with a major step of 5000. See
the following figure for the result:
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File View Measuremen t  Settings Window Help
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Figure 27: Using custom X-, Y-axes

Other Easy Access Buttons

The following sections describe the other easy access buttons on the toolbar.

Checking Spectrum Values

The spectrum curve gives you a quick glimpse of the characteristics of the light being
measured. In addition, you caeckthe actual value of a specific wavelength by placing
the mouse cursor over a point on the curve. As shown in the following figerelace

the mouse cursor over the peak of the blue light area to show its actual wavelength
(456.34) at the top of the graph and its measured intensity (29517.99) on the right of the
graph.
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File View Measurement Settings Window Help
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Figure 28: Checking the value of a specific wavelength with the mouse

Although the mouse cursor offers a handy way to check specific values, it does not let yoL
see all the data at a glance. SpectraSmart provides a tabular spectrum data pane to the
right of the spectrum graph to let you see all taed data in details, as in the previous
figure. The upper half of the pane consists of a list of the underlying spectrum curves of
this measurement ("Spectrum_0" is the only spectrum curve for this case). The lower half
of the pane consists of two tab%he first tab is th&pectrum Datdab that we want. It

shows a scrollable table, which allows you to view the desired wavelength range by using
the scrollbar on its right.

Closing Spectrum Data Pane

If you don't want to see this spectrum data pane, jugtkcon theShow spectrum data
button on the toolbar. This button allows you to turn this pane on or off:

Window Help

Mumber of scans: Average -~ [
< Spectrum_0
: : >
m 4= ( o '(- o | =4
s A T Ay |

Show spectrum data !

Figure 29: The Show spectrum data button
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File Wiew Measurement Settings Window Help
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Figure 30: How it looks when the Spectrum Data Pane is closed

Placing Marks on the Graph

Placing Marks with the Mouse

Although it is very handy to use the mouse cursor to check values of specific wavelengths
you may want to keep the values displayed on the graph so you can observe their
variations @er time or capture screenshots. SpectraSmart provides a toolbar button to

let you place marks on the graph for this purpose:
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mace marks on the graph

|—— Spectrum 0 |

Figure 31: The Place marks on the graph button

When pressed, th@lace marks on the grapbutton allows tle user to place vertical
marks with readings on the graph by clicking the left mouse button at the positions where
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the user wants the marks to be. Such marks can be very handy for observations and
screenshots. See the following figure:

File Wiew Measurement Settings Window Help
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Figure 32: The effect of placing marks on the graph

In the figure, we have placed a mark (the red vaitlzar) at the wavelength of3.01 nm
with a reading of 2171031

Note: When you place a mark with the mouse, the program automatically firtde
peak value on the curve near the location you click and places the niiagke.
As such, it is better to click on the curve at the wavelength position where you
want to observe, rather than clicking on the empty space on the graph.
Otherwise, the mark nay go to where the peak value appears, instead of the X
position you click.

Placing Marks with the Spectrum Data Pane

In addition to using the mouse, you can also use the spectrum data pane to put marks on
the graph, with the benefit of better accuracyselecting the exact wavelengths you

want. First, press th&how spectrum datdoutton on the toolbar if yolhaveclosed the
spectrum data pane:
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Figure 33: The Show spectrum data button

The upper half of the spectrum data pane considta list of the underlying spectrum

curves of this measurement ("Spectrum_0" is the only spectrum curve for this case). The
lower half of the pane consists of two tabs. The first taBpectrum DataThe second tab

is theMarkstab that we want.
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Figure 34: The Marks tab of the spectrum data pane
In the Markstab, we can see the mark we created earlier is already in the list. Now, let's
add another mark using this tab. Please enter or select a wavelength (nm) in the
Wavelengthfield, and then select the mark type you want in thgpefield. The available
mark types includé&lormal, Peak_IntensityPeak LamdaandPeak FWHMwhich are
explained in the following:

Normal: Shows the intensity of the marked position
Peak_Intensity: Shows lhe intensity of the nearest peak
Peak Lamda: Shows the wavelength of the nearest peak

@)
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Peak FWHM: Shows the full width at half maximum of the
nearest peak
After specifyingVavelengthand Type click on the green '+' sign (i.e. tAeld button). A
new mark will appear at the specified wavelength position. See the following figure:
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Figure 35: Adding a mark on the Marks tab.

Note: Marks in SpectraSmart are spaced at a certain interval. As a result, the program
will automatically place the mark at the interval closest to the wavelength
position you specify. That is why, in our example, the mark appears%2.@/nm
while the wavelength you entezd was452nm.

Deleting Marks

If you want to delete a mark, you can select the mark you want to delete omM#rks
tab (multiple choices can be selected at a time), and then click on the red 'X' sign (i.e. the
Deletebutton) to delete it. See the following figure:
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File VWiew Measurement Settings Window Help
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Figure 36: Click the Delete button after selection.
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Figure 37: The effect of deleting a mark.

Switching back to Spectrum Data Tab

After adding or deleting marks on tiMarks pane, you can click on tHgpectrum Data
tab to switch back to spectrum data pane.
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Turning Off Marks Temporarily

If you want to turn of the marks temporarily without deleting the marks, you can press
the Place marks on the graphutton once again to turn off marks. The marks you placed
before wil still exist when they are turned off. You can simply pRsse marks on the
graphbutton again to see them.

Statistical information

Change the wavelength range to get the information

Statistic Information gives you very clear characteristic of thetspm under test, for
example: Average, Min, Max & Centorid, and if you want to check the exact data for a
particular wavelength range, by changing the calculated wavelength range, you can read
the information data in the table depends on your selectios ti#e picture shown below,

we change the wavelength range to 5600 nm, and then we can read the current
Average, Min, Max & Centorid in the table:
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Figure 38: Statistics Information shows the information after changing the wavelength range

Smoothing

A raw spectrum curve tends to be jagged and spiky, due to the inevitable noises in the
original signal. SpectraSmart provides a feature to eliminate such noises and smooth out
the curve. This is a button call&moothingon the gaph toolbar. See the following
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figure:

g @,
}3\\_/

moothing

- Boxcarwidth: [ -

QST S

Figure 39: The Smoothing button
Pressing this button opens tif&moothing Settingsvindow:

Smoothing Settings — O *
Baviteky-Grolay filter

Enable filter

Degree: (11 points ~ |

Polymoiial order: |g iy |

Mode: |Referem:e S Measurement Curve w

FFT filtex
[ ] Enable filter

Threshald: 0.01 "
Kalman filter

[] Enable filter

High paze filter
[ ] Enable filter  |Y

)4

Figure 40: The Smoothing Settings window

On theSmoothing Settingsvindow, SpectraSmart offers four smoothing filters:
SavitzkyGolay filter, FFT filter Kalman filter, andHighpass filter. You can enable one or

all of them.

Note: Most examples in this chapter have turned on the Savitzkplay filter with its
default settings, i.e. "11 points" and "Reference & Measurement Curve." If all

filters are disabled, the spectrum curve should look like the following:
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File View Measurement Settings Window Help
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Figure 41: The result of disabling "Smoothing"

With smoothing disabledthe spectrum curve looks jagged.

Showing Peak Values

Sometimes you need to know the peak values on the curve when you are viewing a
measurement graph. SpectraSmart provides a feature to automatically identify the peaks
and show their values on thgraph. Here is the button to show the peak values:

m -

EEL Al PN

Figure 42: Peak button

When pressed, th@eakbutton opens thePeak Informationwindow:
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Peak Information — O o

Find and show peaks on the graph

TWidth of the peak searching window: nm
Find peaks above the value of: 40000

Ok

Figure 43: The Peak Information window

To enable this feature, seleEtnd and show peaks on the grapand then specify the

Width of the peak searching windows well as a minimum value for the peak (Fad

peaks above the value pf Peak values are identified by scanning the entire cuitte av
fixed width of wavelength as a moving window to search for the highest value within that
window. As a result, scanning with a wider window means to find a peak within a wider
wavelength range, leading to fewer peaks found because a value needsitbathin a

wider range to be qualified as a peak. And, the minimum value further limits the lowest
boundary of the peak. In this example, we set the width of the searching window as 100
nm and the minimum value a)000. ClickOK and you will see the flnwing result:
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Figure 44: The result of enabling Peak Information
As the former figure shows, SpectraSmart identifies a peak452 nm and displays its
precise values:452.07 : 4345252." The number before the colon (:) indicatebere the
peak value appears, i.e. at the wavelength a2.83nm. The number after the colon is

@)
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the peak value itseld345252. It is the intensity of the light detected by the sensor,
converted into the output range of the sensor. It is a pure valueratdissociated with
any unit of measurement.

Moreover, although the curve in this case appears to have two peaks, the one at around
550 nm (with an intensity d22000 or so) is not identified by SpectraSmart because we
hawe specified a minimum value 00d00 and hence have ruled out that one. If we lower
the minimum value to 5000, there will be two peak values on the graph, as shown in the
following:
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Figure 45: The result of lowering the minimum peak value (i.e. Find peaks above the value of) to 5000
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Saving the Current Spectrum Measurement

Saving Individual Spectrum Curves from the Toolbar

If you want to save the current spectrum measurement to a file for future reference, you
can use theésave selected spectrum ditton on the toolbar. See the following figure:

» Boxcarwidth: [

h Q@M*ﬂ’\ %

Sawve selected spectrum as..

Figure 46: The Save selected spectrum as button

Pressing this button shows ttgelect Spectrumvindow for you to choose the spectrum
curve that you want to save:

Select Spectrum... — O x

Select  Spectrum Title

Current setting
Wavelength Range
Range start : 0 nm
Range end : 3000 nr
Wavelength resolution: 0 Application Settings

oK

Figure 47: The Select Spectrum window

This design allows the user to choose an individual spectrum curve to save when there
are more than one spectrum curves in the same window. Please select the desired
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spectrum curve, and then specifyWéavelengthresolution, which includesbDefault,

0.1, ...,,0.91, 5, and10. You can simply choo&efaultunless you have special needs.
When all selections are done, cliokK Next, theSave Asvindow appears, which allows
you to specify the destination folder artlde filename (with ".sps" as the default
extension name). See the following figure:

o Save As ) )

@Ov| » Computer » VAIO_WINTSYS (C) » Save ~[ 44 ][ search save IS

Organize ~ New folder =] - 2]

<» Recent Places o
D load No items match your search.
4 Downloads

~ Libraries

‘. Documents
4. Music

= Pictures
i‘u’ideos

1

‘& Computer
& VAIO_WIN7SYS (C
- VAIO_DATA (D)

File name: Spectrum_0.5ps -

Save as type: |sps files (*.sps) v‘

+ Hide Folders l Save H Cancel |

Figure 48: The Save As window
After specifying the desired folder and filename (default to the spectrum title), Eheke
to save the spectrum curve to a file. By default, SpectraSmart saves the file in its native
format (.sps). You can also save the file in CSV format for later use with other software. Tc
save the file in CSV format, please setesv files (*.cs\) for the Save as typén the
Save Asvindow.

Note: SpectraSmart will not be able to read this CSV filde CSV filean only be
imported into other software.

Saving Individual Spectrum Curves from the Spectrum Data Pane

In addition to saving spectrum curvesiidhe Save selected spectrum asolbar button,
you can also save individual spectrum curves from the spectrum data pane. The upper
half of the pane consists of a list of the underlying spectrum curves of this measurement.
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Click on the spectrum curve thgbu want to save, and then riglatick in the list to open
the pop-up menu. Next, sele@ave selected spectrum aSee the following figure:

Spectrum

Save all spectrums in..

Save selected spectrum as...

Delete

Save as temporary log..

Figure 49U Selecting Save selected spectrum as on the pop-up menu

Next, theSave Asvindow will appear. As in the previous section, please specify the
destination folder and the filename, and then pre&&sveto save the spectrum as a file.

Saving All Spectrum Curves in the Current Window

SpectraSmart allows you to display a new spectaumve in an existing window when

you create the spectrum measurement so that you can do comparisons. Accordingly, if
you have two or more spectrum curves in a window, you might want to save them all at
once, instead of saving them individually. First,gsreheShow spectrum datdutton on

the toolbar(if you have closed the spectrum data panRightclick in theSpectrumlist of
the upper half of the spectrum data pane to open the pgpwindow, and then select
Save all spectrums irSee the followingdure:
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Figure 50U Selecting Save all spectrums in on the pop-up menu
Next, you will see th8rowse For Foldewindow, which allows you select the destination
folder for the spectrums to be saved:

Browse For Folder @

Please select a folder as the destination.

B Desktop
4 g SSD_WIN7SYS (C)
> | Intel
> | PerfLogs
> | Program Files
> | Program Files (x86)
| RealTemp370
| Save
> | TEMP

Make MNew Folder 0K ] ’ Cancel

Figure 51: The Browse For Folder window
When all selections are done, clioi Then, you will see that all spectrums in the current
measurement are saved as individual files in the specified folder. The filenames will be
their spectrum titles, and the file extensionsll always be ".sps" (in our example here,
the saved file isSpecturm_0.spy.
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Saving the Current Spectrum Curve as a Temporary Log

In addition to saving spectrum curves as files, SpectraSmart allows you to save the
current spectrum curve as a tempordng. It is like a snapshot of the current state, and it

Is kept in the same measurement graph for your reference. For example, we can create a
spectrum graph to measure the spectrum of a certain light source. Then, under the same
conditions, we switch inrather light source to observe the differences between the two
light sources. To demonstrate, here we create a spectrum graph to measure the spectrum
of a white LED light source. We save its spectrum curve as a temporary log. Then, we
switch in another ligt source, also a white LED, to compare their difference. Here is the
spectrum of the first white LED:
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Figure 52: The spectrum of the first white LED

Next, rightclick on theSpectrumlist in the spectrum data pane to bring up thegsop
menu, and then sele®ave as temporary lagsee the following figure:
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Fle View Measurement Settings Window Help
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Figure 53: Selecting Save as temporary log on the pop-up menu

Next, you will see Rlease enter the temporary log spectrum nameessage box, as in
the following:

Flease enter the temporary log spectru.. — O >
| I

0K

Figure 54: Please enter the temporary log spectrum name message box

You can specify a name for the temporary log spectrum or simply use the default number
as the name. Here we change the number $péctrumOfFirstWhiteLEDSeethe
following figure:

Flease enter the temporary log spectru...

I
|
.

spectmmOfFirstWhite L ED

0K

Figure 55: Renaming the temporary log spectrum as "SpectrumOfFirstWhiteLED"

PressOK A new spectrum curve will be created in the spectrum graph (i.e. the
"Log_SpectrumOfFirstWhiteLED
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File View Measurement Settings Window Help
Spectrum 0 50 - Integration time: ms « | Numberofscans: Average - I + Bowcarwidth: = @L Dl | J b ‘
Spectrum List # X “Spectrum0 | v x @
= Window: Spectrum_0 - o - > o
2N : < | | S { ) =
e B [ TG euetol NN IS TL CNOR: :
-SN: OS361AC55006214 . z
- Integration time: 50 - - El
g e —— Log_SpectrumOfFirstwhiteLED —]
-No. of scans to average: 1 (]
Ermmraid — Spectrum_0 o_SpectrumOfFirstWhiteLED 3
Electric dark correction: Enable — —— ———Y———— B
Linearity correction: Enabled . . s - - - ES
. . . . . . . pectrum Data  Marks ~ Statistics Information  Settin =
Optical dark correction: Unavail 60000 — --- e R e R ! 2 E"
- Straylight correction: U |ak . . . . . . . Wavelength Walue ~lI=
- Intensity correction: Disabled : : : : : : : 350.24 14.441220 ¥
ilelzfiEmd 50000 + - -- b O CE R R b O CE R R - 350.62 19.586520 2
: : : : : : : 351.00 27770870 i
E
351.38 59.092820 5
3 40000 + B E
2 35176 A7 106860 |8
Device List 1x | ‘@
= OS361AC55006214 5 3214 24050560
< 30000 N 35251 36855050
10: USB £
- SE2060-VNIR - 352.89 14.650100
- Wavelength range (nm): 350-1020 . 35327 23082530
- Max_IntegrationTime(ms):24000 20000 -~ --- O N i
- Min_IntegrationTimef(us)- 5000 . 333.85 12455500
: 35403 84203290
10000 + --- R R R R q 35440 71.833550
: 35478 32063630
! : 355.16 22871880
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ 35554 22975240
400 500 600 700 800 900 1000
355.91 10.403080
Wavelength(nm) 356.20 2122443 .

Dll Version:2.0.9.0

Figure 56: A new spectrum curve called "Log_SpectrumOfFirstWhiteLED" appears in the list

You will not see any changes on the graph because two spectrum curves now completely

overlap. Next, for easier observation, go3sttings, Application Settinggndthen
Graphto turn off Show human visible spectruntee the following figure:
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Application Settings

Pt

Defanlt Settings Save  Graph  Smoothing  Color Information  Raman
Line width: |2 v |
Windowr backgronnd.: |Brush v | |
Chart backgromnd: | Brush v |
Sk [ Cud | [ hmy |

Figure 57: Turning off Show human visible spectrum
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Figure 58: The effect of turning off Show human visible spectrum
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Next, switchthe light source to the second white LEANd the result looks like this:

File View Measurement Settings Window Help
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Figure 59: The result of switching the light source to the second white LED

As you can see in the figure, although both are white LEDs, two light sourceslhtegy s
different in their spectrums. The thinner line on the graph is the temporary log we saved
earlier (i.e.Log_SpectrumOfFirstWhiteLEDQvhile the bolder line is the current
Spectrum_({(i.e. the spectrum curve of the second LED). When you are dohelveit
temporary log spectrum, you can delete it from the spectrum data pane. Refer to
"Deleting Individual Spectrum CurvVdsr details.

Loading a Previously Savedegrum Curve

Sometimes you might need to load a previously saved spectrum curve to compare with
the current spectrum curve being captured to see their differences. For demonstration
purpose, we keep our sample spectrum measureme@pgctrum_0) on thescreen but
place a blue filter glass in front of the light source to modify its color. The acquired
spectrum then changes accordingly as the following figure shows:
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File View Measurement Settings Window Help
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Figure 60: Using a blue filter glass to modify the current spectrum curve

Next, we load the spectrum file we saved earlier (iSpéctrum_0.spy. Go to theFile
menu, and then sele®pen Spectrum Fite

View Measurement

Settings Wi

Add Network Spectrometer

! Open Spectrum File. .

Open Time Sequence File. .

Open Measurement Settings File...
Close All Measurements
Save Measurement Seftings...

Page Setup...
Print Preview...
Print...

Device Information...
Language »

Exit

Figure 61: Opening a previously saved spectrum by selecting Open Spectrum File from the File menu

TheOpen Existing Filevindow will appear:

o0

OTO PHOTONICS INC.
http://www.otophotonics.com/

Page62


http://www.otophotonics.com/

SpectraSmart User's Guide 6.Spectrum Measurement

New Spectrum... EE

Open Existing File

File to open:

C\Save'Spectrum_0.sps.sps

[ Caleulate colorimetry information

o] (Lo ]

Figure 62: New SpectrumbOpen Existing File
Use theBrowsebutton next to theFile to openfield to locate the file we saved earlier
("C\Sava Spectrum_0.spy. Then, clicext, and theDisplay Settingsvindow will
appear:

OTO PHOTONICS INC.
http://www.otophotonics.com/ Page63

e


http://www.otophotonics.com/

SpectraSmart User's Guide

6.Spectrum Measurement

Mew Spectrum... O
Dizplay Settings
() Diisplaoe i new window Wamme: Prewionzly_Saved _Spectinm

(®) Belect existing window

TWindow Wame Spectrom Type

apectim 0 Live Spectnim

Bpectrom title: |Previ1:uusl}r_3aved_3pectrmn

Crraph color: -

< Back

oK

Cancel

Figure 63: New SpectrumbDisplay Settings

On theDisplay Settingsvindow, chooseselect existing windowo load the spectrum

curve into the current Spectrum_0 window. This allows us to see twoparimposed
spectrum curves so that we can compare their differences easily. Additionally, specify an
obvious name Previously Saved_Spectruinfor the spectrum to be loaded so that we
can recognize it right away (see the red highlighted area in the fofignane). ClickOK

and you will see something like:

@)
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File View Measurement Settings Window Help
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Figure 64: Loading the previously saved spectrum curve to compare with the current spectrum curve

As it shows in the figure, the previously saved spectrum curve (the orange luss} ¢tbe
full range of visible spectrum, because we measured a wdater light source in that
example, while the current spectrunspectrum_0 only covers the range of blue light,
since we have a blue filter glass in front of the light source right hetws turn off the
Show human visible spectrureature (see Not Showing Human Visible Spectriro
make the differences more apparent:

File View Measurement Settings Window Help

Spectrum 0 50 - Integration time: ms - | Numberofscans: Average - + Boxcarwidth: [f - @L Cll | >
Spectrum List 1 X Spectrum 0 | - x|
5 Window: Spectrum_0 A = = i1
= Spectrum: Spectrum_0 I!:::':j x 3 I ﬁ "\ k 3':5 1.—_‘ ] .#.#Q& \ U.. % nm - =
- SN: OS361AC55006214 — = . F
- Integration time: 40ms Spectru m 0 Spectrum ‘:
-Boxcar width: 0 —— Previously Saved Spectrum Previously Saved,_Spactrum =
- Electric dark correction: Enable e = = =
Linearity carrection: Enabled . . . s ) ) ) Ed
. . . . . . . pectrum Data  Marks ~ Statistics Information  Settin 2
Optical dark correction: Unavail 60000 + --- e e Feee e . 9 2
Straylight carrection: Unavailab| : : : : : : : Wavelength Walue Al S
- Intensity correction: Disabled : : : : : : : 350.24 ¥
o] 50000 + --- b R T b R T - 35062 71.192560 z
- Previously_Saved_Spectrum . . : : : : : S
-File path DAOTO\C#\Code\Prq : : : : : : : 351.00 63.254610 i
351.38 44305770 5
< > 40000 + E 3
2 35176 38227420 |8
E;Evg:s:;cssmszm e 35214 12898220
10 UsB L 30000 L e P P ] 35251 11258910
= ; . ! ;
- SE2060-VNIR - 352.89 -0.609741
- \Wavelength range (hm): 350-1020 . . . . . . . 35327 77 400470
- Max_IntegrationTime(ms):24000 20000 -~ --- PR 5 e e e e L
- Min_IntegrationTime(us):5000 . : : : : : ' 353.65 47.989190
354.03 40741920
10000 + --- EERE XN BR B/ ARREEE SRR R AR " 354.40 56.751740
35478 10.282370
; : i : : : ; 335.16 19.928390
0 ‘ ‘ ‘ ‘ ‘ 35554 4770510
-14.77051
400 500 600 700 800 900 1000
355.91 50.759160
Wavelength(nm) 356.29 45491280 .

Dll Version:2.0.9.0

Figure 65: Turning off the Show human visible spectrum feature to make spectrum curve comparison easier
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Deleting Individual Spectrum Curves

When there are more than one spectrum curves in a spectrum graph, you can delete the
curve that is no longer needed. Here we demonstrate the steps to delete the curve we
loaded in our previous example. First, in Bpectrumlist of the spectrum data pane,

select 'Previously Saved_ Spectruin

nm |"

Spectrum

Spectrym 0
[

il Previously Saved_Spectrum

Spectrum Data  Marks  Statistics Infarmation  Setting

[.:l:-u.;nnl:n.:ng 2L "*_!Jl [.{.lml.u!.u:quj E:” [LLIE".IE‘ID!G Iv"ll

Wavelength Value "
35062 11.050760
351.00 -0.281982
351.38 50800310
351.76 59057310

Figure 66: Select "Previously_Saved_Spectrum” in the spectrum data pane
Rightclick in the spectrum data pane to open the pop menu, and then sele@elete
from the menu. See the following figgi

- X "_
o

nm < s
- P
Spectrum =

Spectrum_0

Previously Saved Spect Save all spectrums in...

Save selected spectrum as...
Delete

Save as temparary log...

Spectrum Data  pa

Wal

Wavelength

350.24

=
_|
35062 11.050760 =
m
351.00 -0.281982 i
0
351.38 50.800310 =
351.76 59.057810 4

Figure 67: Right-clicking in the Spectrum list to open the pop-up menu, and then select Delete

This will delete the selected spectrum curve. See the following figure:
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File VWiew Measurement Settings Window Help
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Figure 68: The "Previously_Saved_Spectrum" is now deleted

Printing and Previewing a Spectrum Measurement

In addition to saving the spectrum measurement to a file, you can also print it out to
preserve it. To print the current spectrum measurement, you can us@tim Rreview or
the Print button on the toolbar. See the following figure:

A O )= ema A

Print Preview

Figure 69: The Print Preview button

A L L= awa A

Figure 70: The Print button

Pressing thérint Previewbutton displays a standarérint Previewwindow, which
shows the current spectrum measurement in SpectraSmart:
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o Print preview

éﬁv‘ﬂﬂmﬂ Close page 1%

Figure 71: The Print Preview window

You can zoom in to check the details and make sure this is the way you like it. Click the
printer icon on the uppetfeft corner of thePrint Previewwindow to start printing. If you
don't need to preview the graph before you print it, you can simply pres®the button

on SpectraSmart's graph toolbar to open the standarat window:

Print E

[

Printer

Mame: [MiclosoﬂXPSD{}cumenthilaer vl ’ Properties... ]

Status: Ready
Type: Microsoft XPS Document Writer
Where: XPSPort

Comment Printto file

Printrange Copies

@Al MNumber of copies: 1 E

(C)Pages  fram: | | to: | |

. _ 1 jﬁ jﬁ [ |Collate
() Selection _ﬂj 2 3

| ok |[ cancel |
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Figure 72: The Print window
TheFilemenu also provides thBrint and thePrint Previewoptions, and they open the
same windows as the corresponding toolbar buttons, so we will not repeat the details
again. In addition, th&ilemenu also provides Rage Setupption:

|55 View Measurement Settings Win
Add Network Spectrometer
Open Spectrum File..
Open Time Sequence File. ..
Open Measurement Settings File...
Close All Measurements
Save Measurement Seftings...

Page Selup...

Print Preview...
Print...

=

A

Device Information... -
Language »
| Exit

Il 1 1 T T o o - -

Figure 73: Choosing Page Setup from the File menu

This feature lets you select the desired paper, orientation, and margins:

Page Setup ﬂ

=
:;-_._-._-__,_.'_“
EEE
A
e
:’-;':-:Z'—?:a-u-—
e
e
e E T
:;-_._-._-__,_.'_“
T

Paper

Size: ™ v |

Source: lAutomaticaIIy Select - ]

Crientation Margins (millimeters)

(@) Portrait Left 10 Right: 10

(") Landscape Top: 10 Bottom: 10

OK ] [ Cancel
b

Figure 74: The Page Setup window
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Lamp Control

SpectraSmart can control the on/off st of an external light source via 1/0O signals. The
lamp control button is right on the toolbar:

Ao a A --Dé% om -

Spectrum

Figure 75: The Lamp button

TheLampbutton works just like a toggle switch. Pressing it once makes it active. Pressing
it again makes it inactive. The following figure shows the states of the button:

= hWTRAN E( nm _E

Lamp Active

_—_'Jli."fﬂ-/ﬂ\ ¥ (h nm .

Lamp [nactive

Figure 76: The Lamp button in active and inactive states

Spectrum Sanning Interval

By default, SpectraSmart captures continuous spectrum data at an interval determined by
the userspecified integration time plus around 30 ms, depending on the processor speed
inside the spectrometer device and the performance of the corapuinning the
SpectraSmart software. As a result, if the uspecified integration time is 50 ms, the
spectrum data will be captured once every 80 ms. However, the user can modify this
interval if necessary. You can find tBpectrum Scanning Intervaiutton on the graph

toolbar:
AT
u
Spectrum Scanning Interval [

Figure 77: The Spectrum Scanning Interval button

Pressing th&pectrum Scanning Intervalutton shows theSpectrum Scanning Interval
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window:

Spectrum Scanning Inter..  — O >

Enable nzr-defined spectnim scanning interval

Interval: 1000 s w

0K

Figure 78: The Spectrum Scanning Interval window (at 1000 ms)

SelectEnable usedefined spectrum scanning intervaand then specify the desired
Interval in the text box. ClickKwhen done. After the change, you will notice that the
spectrum graph refreshes at a different speed. If you seirberval to 1000 ms, as in our
example, the graph will refresh approximately once every second.

Setting Integration Time Automatically

You need to specify an integration time (i.e. the exposure time for the light sensor) when
you create a spectrum graphoi®etimes, you may not know the best integration time to
use for the optimal result. For this, you can create the spectrum graph with the default
setting (i.e. 50 ms), and then use tBet integration time automaticallyoutton on the

toolbar to let Spectra®art determine and set the optimal integration time for you. The
new setting will reflect on the graph after you press the button. See the following figures:

— BN N STy

T‘ Set integration time automatically i

Figure 79: The Set integration time automatically button
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File View Measuremen t  Settings Window Help
Spectrum 0 | - Integration time: ms -| Number of scans: Average  ~ [ ~ Boxcarwidth: § > ‘ L Cl ‘ P |
Spectrum List R | Gpectrumd | - [¢
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. Spectrum E
S [—— Spectrum 0 | : g
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Electric dark correction: Enable: 60000 : : : : : : : =
=\sErip e EsE b e P o S o S o] Spectrum Data  Marks ~ Statistics Information  Setting El
- Optical dark correction: Unavail : : : : : : : E
- Straylight correction: Unavailab : ' : : : : : Wavelength Value A=
- Intensity correction: Disabled 50000 L---- e e e [, e = 350.24 60.289920 ¥
Made: Normal : : : : : . . 350.62 36.690950 &
351.00 28668410 @
: . . E
-~ 40000 - b - R ] 351.38 45.298610 5
< - 35176 0.801630 B
Device List nx c . . . . . . . -
: . : . : . : 35214 -29.734990
= OS361AC55006214 ..g 30000 T @ - S . T .
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354.03 55.431460
10000 —+------ -, Y B U Tt Vo 7 354.40 7.495869
: : : : 35478 21.527800
. | ] . : . 335.16 3.783107
0 X ‘ X ‘ X ‘ ' 335.54 10.790340
400 500 600 700 800 900 1000 : :
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Wavelength(nm) 356.20 -35.005490 .

Dl Version: 2.0.9.0

Figure 80: The effect of using the Set integration time automatically button
As the figure shows, the integration time has changed from 50 ms to 45 ms aft8ethe
integration time automaticallybutton is pressed. And the entire curve also shilighsly
downward.

Seting as Dark SpectriNew!

There is a button calleSet as dark spectrurto the right of theSet integration time
automatically button:

Set as dark spectrum ]

0]

Figure 81: The Set as dark spectrum button

Please refer toSetting a New Reference Spectrum or Dark Spectfandetails onits
purpose.

FWHINNew!

SpectraSmart offers the function of displayig/HMin real time. You can click the
FWHMbutton and click on any wavelength of the spectrum. The program will

automatically find the highest peak nearby and measuréWHMand reflect it in the

@)
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spectrum as following shown:

Figure 82: The FWHM button

File View Measurement Settings Window Help

Spectrum 0 52 - Integration time: ms + | Mumberofscans: Average ~ I - Boxcarwidth: [

-|[dB L k| LN

Spectrum List
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- Spectrum: Spectrum 0 @ x 15 Sa N s (\ ] >\ k .i s (= ...WQ/\ Y nm z
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: : : : : : : 351.00 33.302260 0
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= O5361ACS5006214 % 30000 L oo ol ]
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Max_IntegrationTime(ms):24000
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35478 -6.848267
: S
1
400 500 600 700 800 900 1000
355.91 51.727790
Wavelength(nm) 356.20 27.390170 .

Dl Version:209.0

Figure 83: The result by clicking on the FWHM function button

Switching Xaxis Unit of Measurement (nm/crl)New!

In addition toWavelength (nm) SpectraSmart also suppolMgavenumber (cml) as the

unit of measurement for the -&xis. You can switch between them from the toolbar. See
the following:

spma A ) @

nm ’7
Figure 84: Changing unit of measurement for the X-axis

The following figure shows the result of switchingMavenumber(cm-1):
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File View Measurement Settings Window Help
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Figure 85: The result of switching to Wavenumber (cm-1)

Copying Spectrum Data to ClipboéNe!

Sometimes you might want to copy and paste the spectrum data into other applications.
You can do this by using tk@opy to clipboardoutton on the toolbar:

Copy to clipboard

1.0

Figure 86: The Copy to clipboard button
As you press this button, all data in the spectrum data pane will be copied to the system
clipboard. You can then paste the data into the application you wantll&stration, we
paste the data into Windows Notepad and Microsoft Excel in the following figures:
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| Untitled - Notepad — O >
File Edit Format View Help

1082.91 0.000000 ~
1084 .84 0.000000

1085.77 0.000000

1086.70 0.000000

1087.62 0.000000

1088.56 0.000000

1089.49 0.000000

1080 .42 0.000000

1091 .35 0.000000

1092.29 0.000000

1093.22 0.000000

1084 .15 0.000000

109508 0.000000

108601 0.000000

1086.94 0000000

1097 .87 0.000000

109881 0.000000

109974 0.000000 5

Figure 87: Pasting spectrum data into Windows Notepad

H ©- < Bookl - Excel 7 B — O X
HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW  VIEW  ACROBAT Sigi »
. Y Arial -1 - = %% [fZ, Conditional Formatting ~ EH T
D Bg- B IT U~ AN ) [# Format as Table ~ —
Paste Alignment NMumber Cells Editing
.ow e DA~ - . . [ Cell Styles ~ . -
Clipboard = Font IF] Styles -~
Al - Jv | 300.43 v
A B C D E F G H I I K~
1 30043 0
2 301.05 0
3 301.67 0
4 302.28 0
5 3029 0
6 303.52 0
7 304.13 0
8 304.75 0
9 305.37 0
10 305.99 0
11 306.61 0
12 307.23 0
Sheetl @ 4 »

READY AVERAGE: 507.0103986 COUNT: 2010 SUM: 1019090.901 i) M - ——+ 100%

Figure 88: Pasting spectrum data into Microsoft Excel

One-shot Measurementev!

In most cases, SpectraSmart would be used to capture continuoumesaspectrum
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data. In some cases, however, you might just need to get a single reading from the
spectrometer. You can use tli@gne Shotoutton abovethe toolbar todo this. See the

following figure:
Seftings Window Help

Mumber of scans:  Average = ] + Boxcarwidth: [ -

4, o
Spectrum 0 ' Cne Shot i

Seftings Window Help

Mumber of scans:  Average = ] » Boxcarwidth: [ - @L El|

' | Start Acquiring

Spectrum 0

Seftings Window Help

. Mumber ofscans: Average - [ - Boxcarwidth: [§ @L Cl|
Spectrum 0 IM

Figure 89: The One Shot, Start Acquiring, and Pause buttons
Before you do a oneshot measurement, you need to suspend the continuous data
capturing using the neighboringPausé button, and then press thé&dOne Shof button
to make it work.Each time you press tH@ne Shotutton, SpectraSmart will capture a
spectrum reading from the spectrometer. To resume continuous capturing, press the
Start Acquiringoutton next to it.

Closirg a Measurement

Whenever you are done with a measurement, including spectrum, strip chart,
absorbance, etc., you can close it by clicking on¢batton on the uppesright corner of

the graph:

@)
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cm-1 -

Spectrum

Spectrum_0

[J.‘lLIJI‘leS =1 "Ol [.-{.IMLLI!.ID|DJ E:” [LLIL“.II:'IE‘!G *“‘Il

Spectrum Data  Marks  Statistics Information  Setting

Wavenumber Value ~

4312.63 40.024100
484337 26.148220
4374.04 9610126

45904.63 10.963000

Figure 90: The button to close a measurement

Note: When you close the graph, the measumentis also closed. If you need the
same measurement later (such as spectrum), you need to create it again.

Closing All Measurements Together

In addition, SpectraSmart also provide€lase AlMeasurementsoption, which is handy
when you need to closeultiple measurements together. Please go to fhike menu, and
then selectClose All Measurements

S View Measurement Settings  Wir
Add Network Spectrometer
Open Spectrum File__
Open Time Sequence File_
Open Measurement Settings File__

Close All Measurements

Save Measurement Settings..

T

Page Setup_
Print Preview. ..
Print...

Device Information. ..
Language 3
Exit

- T e L

Figure9l: SelectindClose All Measurementsom the Filemenu

All measurenents will be closed after you select the option.
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7. Strip Chart (Tracking Specifigavelengths)

After you create a spectrum measurement, you might want to monitor a specific
wavelength or wavelength range for a period of time to see how the reading varies over
time. To do so, you need a strip chart. First, create a spectrum measureméitdwing

the instructions in the previous chapter. See the following figure:

File View Measurement Settings \Window Help

Spectrum 0 50 - Integration time: ms +| Mumber ofscans: aversge  + I * Boxcarwidth: [ - | LR L
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el > B 2 B =
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: e i H o t @
L. 8N: OS361AC55006214 o ol J\ = s - u =
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' : 60000 : : £
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: : : : ]
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Dl Version:209.0

Figure 1: Creating a spectrum measurement first

Next, create the strip chart. Please go to tfleasurementmenu and selecstrip Chart
to open theNew Strip Charwwindow:

File "I.-’iewSettings Window Help

Spectrum...
Spectrum_0 3 ms | M
S
Spectrum List Absorbance...
M :
= hgﬂndgw' SH Transmittance...
- Spectrul
SN Reflectance...
Intec Light Source...
Mo. Concentration...
Boxcarwiati o 1

Figure 2: Selecting Strip Chart from the Measurement menu

Next, theNew Strip Chartvindow appears:
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Mew Strip Chart... — O =
Strip Chart Settings

Zelect sounce spectonm:

Spectrom Title %-]Lt;?&ﬁnn Tndex

Spectum_0

Tavelength 1o track
(@) Specific wavelength: |452.EI"." w | nm 2dd Diel
O Wavslength rangs: (dversgs)  [495 | ~ /500 | nm
() Wavelength ratio: Nomersdor | 35024 w | nm
(] range
Denominator  |350.24 we | TITL
Select Track Wavelengthfmm) 00k Track Type
Tracking intereal
(® Synchromnized with sovree spectrum
() Mumber of spectonm smans: 100 spect Sans
() Womber of milliseconds: 100 e

Wext = Cancel

Figure 3: New Strip Chartd Strip Chart Settings

In theNew Strip ChartStrip ChartSettingswindow, select the desired source spectrum

(i.e. the spectrum to monitor). In this example, we select the spectrum that we just
created: 'Spectrum_Q0' Next, select the wavelength or wavelength range to monitor (in

this case: 48.07nm). Then, spefy the tracking speed, i.e. thEacking interval You can
choose to synchronize the tracking speed with the source spectrum's data acquisition
speed. That is, each time the spectrum data is acquired, the software takes one reading
for the strip chart. Yogan also specify the tracking interval in terms of spectrum scans
(every certain number of scans) or in terms of milliseconds. When all selections are done,

clickNext.

@)
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Mew Strip Chart... O
Dizplay Settings
(@) Displaor in new window Wamme:  |Strip Chart 0
Select exsting veind o
T ind oo Wanme Spectmm Type

Spectoum title: |Stfip_|:]'|.art_|:|

Crraph color: -

< Back

oK

Cancel

Figure 4: New Strip Chartd Display Settings

Now, on theDisplaySettingswindow, specify whether you want to display the new strip
chart in a new window or an existing window. If this is the first strip chart you create, you
can only select a new window. If you have any existing strip chart, you can display the
new stip chart in the existing window for comparison. This window also allows you to
specify a name for the window, as well as a title and a color for the curve. When all
settings are done, clicdRK SpectraSmart will display the newly created strip chart, as in

the following figure:
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Figure 5: The newly created strip chart (Strip_Chart_0)
The former figure shows a strip chart of about 30 seconds of data. When you create a
strip chart, SpectraSmart automatically determines the optimal doalthe Y-axis so that
the data can be presented clearly. The strip chart continuously records data. By default,
the strip chart shows only 2 minutes of data. Once it accumulates more than 2 minutes of
data, the entire chart will start scrolling to the teSee the following figure:

Figure 6: The chart starts scrolling after two minutes
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