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Miniature Spectrophotometer
Operating Manual

- SEC2000 Detector

- SEC2000 light Source
- Visual Spectra 2.1

- Cuvette Holder

- Accessories

Thank you for purchasing SEC2000 miniature spectrophotometer. The Palm sized compact
design and diverse applications using optical sensing system will make SEC2000 revolutionize
analytical instrument markets. SEC2000 interfaces PC via USB and the Visual Spectra 2.1, the
software, is compatible with Windows 2000, Windows XP and Windows 7. With the versatile
spectrum display function and Time Serious Acquisition, the intensity change monitoring of the
certain wavelength according to the time, SEC2000 is suitable for not only optical and chemical
analyses but also environmental and process monitoring. Also it can be applied to display and

plasma research, color related industry, medical diagnosis, etc.

This manual contains general configuration, functions, and operating instructions of SEC2000. If

you have any technical problems or question, please feel free to contact us.

We always make our effort to be the world’s best company in the analysis system market with

continuous commitment to make the world’s best product.

Customer Service

BAS Inc.

TEL : +81-3-3624-0367 FAX : +81-3-3624-0940

E-Mail : sales@bas.co.jp Homepage : http://www.bas.co.jp/
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Caution

ALS provides one year guarantee for SEC2000 from the purchasing.
However, if the problem is caused as not paying attention to below, the cost can be
charged to a user.

A Precaution for Installation/Maintenance
= Do not expose the instrument to direct the sunlight.
= Avoid installing the instrument in wet locations and area with heat sources.
= Do not place the instrument in dusty place.
= Do not install the instrument close to magnets.
= Select a safe location for the instrument.
= Make sure the space of the instrument on a work desk and away from the areas
where object could fall and damage the instrument.
= The optimal operating conditions are 5 ~ 35 °C and 30 ~ 70% RH.

A Safety

To prolong the life of the system, please follow these precautions:
= Pack the system when it is not in use for extended periods of time.
= Do not clean the system with harsh solvents (benzene, thinner, alcohol, etc.).
= Do not spray the water to clean the instrument.
= Make sure the cables are not twisted or bent.
* Do not pull the cables with fierce force.
= Do not dismantle and modify the system.
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1. Introduction

1-1. Standard Composition
Typical Miniature Spectrophotometer consists of four basic elements: SEC2000
(detector), Visual Spectra 2.1 (program software), SEC2000-TH (light source for Visible-
Near infrared) or SEC2000-DH (light source for UV-Visible), and SEC2000-CUV

(cuvette holder).

<Fig. 1-1-2> SEC2000 UV-Visible Spectrometer

<Table 1-1-1>
ltem Description ltem Code
SEC2000-UVNVIS
Detector SEC2000 Spectrometer
SEC2000-VIS/NIR
Software Visual Spectra 2.1 Visual Spectra 2.1
Tungsten-Halogen Lamp (for Visible) SEC2000-TH
Light Source
Deuterium & Tungsten Halogen Lamp (for UV-Visible) SEC2000-DH
Cuvette holder 3-Way Holder SEC2000-CUV

SEC2000 Spectra System
www.als-japan.com
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1-2. Operating Principle

The light or excitation source sends light to the Cuvette holder containing sample. The
light interacts with the sample. The light is collected by the spectrometer and the spectral
information is sent to SEC2000. The energy is transmitted through Cuvette holder and is
dispersed via a fixed grating across a linear charge-coupled device (CCD) array detector.
A/D converter transforms the analog data collected from the spectrometer into digital
information. This is passed to the software, providing the user with application-specific

information.

1-3. System Overview

1-3-1. Features

® Detector
CCD array detector provides the ability to acquire a full spectrum. In the same time, it
takes a scanning unit to sample a single wavelength. The result is a flexible, low-cost
spectrometer with no moving parts and a compact design with a familiar optical design
- diffraction grating (symmetrical optical bench) — and reconfigures it for an optical
bench small enough to fit into the palm of your hand.

® Light Source
We offer a complete line of light sources for visible applications. This modular
approach — components are easily mixed and matched — offers remarkably flexible

applications.

1-3-2. Use
SEC2000 provides quantitative and qualitative analytical techniques for the
absorbance and transmittance of visible light especially useful for chemiluminescence,

electroluminescence and photoluminescence that are measured without light source.

1-3-3. Specifications
A miniature spectrometer, SEC2000 couples a reasonable cost and high-performance
with 2,048-element linear CCD-array detector. Thanks to a modular approach, the
components are easily mixed and matched, which offers remarkably flexible

applications.
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<Table 1-3-1>

Wavelength range

500 nm ~ 1000 nm (VIS/NIR)
220 nm ~ 800 nm (UV/VIS)

2.2 nm (50 um slit, default)

Resolution

1.2 nm (25 um slit, option)
Sensor Silicon Charge Coupled Device (Si-CCD)-2,048 pixels
Grating 600 lines/mm

Physical dimension

35 x 98 x 250 mm

Integration time

12~13 scans/second

1-4. Application

1-4-1. System Modes

- _
. ~

Absorbance/Transmittance Mode

Reflectance/Fluorescence Mode

- /
<Fig. 1-4-1>

Irradiance Mode

SEC2000 Spectra System
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1-4-2. Application Fields

<Table 1-4-1>
Type Application Fields
+ Concentration of chemicals (solution)
Abs./Trans. + Polymer extrusion processes

+ DNA quantification

Reflectance

+ Freshness testing
+ Film thickness/composition (Quality control)
+ Activation energy of photo catalytic species

+ Textile quality control

Emission

(Irradiance)

+ Astronomy (e.g., spectra of hale-Bopp, plasma monitoring)
+ Metal in situ Monitoring

+ Luminescence (PL, EL), LED & Laser wavelength

Scattering

+ Qil concentrations of Oil/water System
+ Raman Spectroscopy
+ Physical transition phenomena (e.g., melting point, glass-

transition crystallize temperature)

Fluorescence

+ Marine organisms

+ Biology (DNA, Protein, Cell proliferation assay, Histamine -
analysis, Algae monitoring)

+ Environmental fields (Waste water analysis, Ground water trace
studies, Hydrocarbon detection, Dissolved oxygen)

+ Plant efficiency (Plant physiology, Plant breeding, Horticulture,
Agronomy, Agrochemicals, Pollution studies, Forestry, Ecology)

+ Tissue diagnosis

Reflection

Index

+ Concentration in solution

SEC2000 Spectra System
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2. SEC2000

2-1. Composition
¢ Product: SEC2000 spectra system
+ Power source: 12 V adaptor/ input free volt
+ Interface cable: USB cable

+ Software: Visual Spectra 2.1

2-2. Specifications
<Table 2-2-1>

Platform + Portable size (35 x 98 x 250 mm)

. . + Diffraction grating (symmetrical optical bench)
Optical design .
+ Compact design

+ Standard 600 lines/mm

Gratin
e + Blazed at 750 nm (VIS/NIR), 400 nm (UV/VIS)

¢ 2,048 element linear silicon CCD array

¢ 14 um x 200 um per element

+ Sensitivity: 86 photons/count

+ Well depth: 16,000 photons

+ Effective range: 500 ~ 1000 nm (VIS/NIR)
220 ~ 800 nm (UV/VIS)

+ Supply voltage: 5V DC (supply with USB port)

Detector

+ Integration time: 1 mS ~ 60 S
+ Maximum clock frequency: 2 MHz

¢ Current consumption: 10 mA

Slit + Standard 50 um (in width)x1 mm

Resolution ¢ 0.8 ~8 nm FWHM (standard 2.2 nm)

Fiber optic connector + SMA 905

SEC2000 Spectra System
www.als-japan.com
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3. Installation

3-1. System Requirement
The minimum recommended PC configuration is Pentium 120 MHz, RAM 16 MB with

more than 256 color VGA card. 486 PC is also compatible while the data process

speed of CPU could be caused.

3-2. Software Installation
Insert the program software CD into a CD-ROM and follow the instructions of the SETUP

program. First click the Next in the window shown in <Fig. 3-2-1>. When you have finished

reading the License Agreement, select | accept the terms in the license agreement and

click Next.

& VisualSpectra 2.1 Sr - InstallShield Wizard X

Welcome to the InstallShield Wizard for
YisualSpectra 2.1 Sr

The InstallShield{R) Wizard will install VisualSpectra 2,1 5r on
wour computer. To continue, click Mext,

WARMING: This program is protected by copyright law and
international treaties.

< Back ® Cancel ] <F|q 3_2_1 S

i VisualSpectra 2.1 Sr — InstallShield Wizard

License Agreement

Flease read the following license agresment carefully,

Software License Agreement for VisualSpectra 21

This Softweare License Agreement{hereafter refer to “Agreement”) is a legal

agreement between you and als
It can available coly for the exclusive nse of SpectraView 2100 Spectrometer of

als
‘This software make an offer only for the cperating of SpectraWView 2100

Building this proeram oo your computer. yon must agree with this contract,
In the case of disagree with the license you are forbidden for build, copy, and v

€] accept the terms in the license agresment,

(O 1 do not accept the terms in the license agreement

<Fig. 3-2-2>

[ < Back {L Nest = _D[ Cancel ]

SEC2000 Spectra System

www.als-japan.com
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Fill in the User Name and Organization, you can use the option to make this program
available to everyone or personal. Select Next to move on. If you are satisfied with your

installation, select Install.

i VisualSpectra 2.1 Sr - InstallShield Wizard

Customer Information ‘

Flease enter your information, ‘

User Mame:

Organization:

T

Install this application for:
*) ainvone who uses this computer (all users)
Oy only for me (0)

[ < Back ]Qﬁxt > j [ Cancel ]

<Fig. 3-2-3>

i? VisualSpectra 2.1 Sr - InstallShield Wizard

Ready to Install the Program

The wizard is ready to begin installation.

Click Install ko begin the installation.

IF wou weank ko reviews or change any of vour installation settings, click Back. Click Cancel ta
exit the wizard.

.
[ < Back ﬂ_ Install )| [ Cancel ]

<Fig. 3-2-4>

SEC2000 Spectra System
www.als-japan.com
12



SEC2000 Operating Manual AS

Clicking Finish to complete installation of the software as shown in <Fig 3-2-5>. The icon of

Visual Spectra 2.1 is created on your computer screen.

72 VisualSpectra 2.1 Sr - InstallShield Wizard X

InstallShield Wizard Completed

The Installshisld wizard has successfully installed Visualspeckra
2.1 5r. Click Finish to exit the wizard,

= Back Cancel

<Fig. 3-2-5>

3-3. Hardware Installation

Using the enclosed USB cable, connect the Spectra System to the PC as shown < Fig.3-3-1>.

<Fig. 3-3-1>

SEC2000 Spectra System
www.als-japan.com
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3-3-1. Windows XP

The computer automatically recognizes the USB interface.

Found New Hardware Wizard

Welcome to the Found New
Hardware Wizard

WwWindows will zearch for current and updated software by
looking on wour computer, on the hardware installation CD, or on
the Windows Update Web site [with your permission).

Bead our privacy policy

Can ‘Windows connect to Windows Update to search for
software?

() e thiz time anly

(O Mo, nat this time

Click Next to continue.

7~ N
Kﬂext >)] [ Cancel

<Fig. 3-3-2>
In the Found New Hardware Wizard screen, check Install from a list or specific

location (Advance) and click the Next. Put Spectra System’s CD into your CD-ROM

and select Win_XP folder under Device drive.

Faund New Hardwarc Wizard

This wizard helps you install software for:

SECZ000

i _'_) If your hasdware came with an installation CD
<42 or Hoppy disk, insert it now.

‘wihat do pou want the wizard to da?

(lnstall the soltware automatically [Recommended)
Zanstall from 4 st or tpecific location [Advanced

Chck Next tocontirue.

l < Back q.‘_Nexlz)I [ Carcel

<Fig. 3-3-3>

14



Please choose your zearch and inztallation options.

(%) Search farthe best diverin thess lacatians,

paths and removabie meda. The best ditver fourd will be installed.

(] Search removake media (foppy, CO-ADM.. )
[] Inchede this lecation in the search:

) Dent search | wil choase the difver to nstal,

the diives you choase el Be the bast match foe pour haidwate

Use the check boxes below ba Imit or expand the default seaich, which includes loc

e S

Cheosze this option to select the device diver fiom a st Windows does nof guarars|

C=

= Browse For Folder

Select the Folder that contairs drivers for your hardware,

[ Desitop A
B My Documents
= ity Computer
% e Local Disk (2]
= e Local Disk (0:)
= (+) ALS_SOFTWARE (E))
B 2 Device driver
53 Winzooo
=
0 ¥Spec2, 1 _DS051T

Tovigw any subfokders, cick a plus sign abova,

<Fig. 3-3-4>

And then follow below steps.

Found New Hardware Wizard

Please choose your search and installation options.

(=) Search for the best driver in these locations.

paths and removable media. The best driver found will be installed.
Search removable media (floppy, CO-ROM. )
Include this location in the search:

Use the check boxes below to limit or expand the default search. which includes local

Found New Hardware Wizard

Please select the best match for your hardware from the Fist bebow.

ez SEC 2000

Version

|EXWDevice diverfiain =P

O Don't search. | will chaose the driver ta install

the driver you choose will be the best match for your hardware,

Choose this option ta select the device driver from a list. ‘Windows does not guarantee that

[ ——
2000 Unknown  ALS e device dirver vwan2000W SECZ000
~| Erowse |
< >
[\ This driver is not digitally signed!
< Back et > Cancel

<Fig. 3-3-5>

If the below right hand of <Fig. 3-3-6> window appears while installing the Hardware, click

the Continue Anyway, When the Hardware installation is completed, click the Finish.

Hardware |nstallation

The soltviars pou sie instaling for tis hardvess:
SECZ000

Tk ok pacsed Windkoes Logo hitling 1o venfy it compatindly
wath\indows WP, (Tel o s i e

AN

Continuing youi inztallation of thiz sollwane: may mmpaic
ar iz thee correct operation of wour sysbem
either mnmediately or in the fubme. Microsoft strongly
recommands that pouw stop this installstion now and
contact the hadwars vendor for software that has

P o Wind. Luonpis bmszhimay.

Fouind Mew Hardware Wizard

Cormpleting the Found New
Hardware Wizard

Tha vammed bz Hindthscd nataling Hhes sodtvats foe

s SEC2000

Lick Firinh b2 cicam tha wiwd

&>

<Fig. 3-3-6>

SEC2000 Spectra System
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3-3-2. Windows 2000
The Found New Hardware Wizard detects SEC2000. Click the Next to move on.

Found Mew Hardware Wizard

Welcome to the Found New
i Hardware Wizard
This wizard helps you install a device driver for a

hardware device.

To continue, click Mext

<Back ﬁ t>\D Cancel | <Fig. 3-3-7>

NS 7

Insert Spectra System CD into your CD-ROM drive, and find SEC2000 CD-ROM.

I Found New Hardware Wizard il

Locate Driver Files [ N
‘Whete do you want Windows to search for diver files? @

Search for diver files for the following hardware device:

@ SEC2000

The wizard searches for suitable divers in s driver database on your computer and in
any of the following optional search locations that you specify.
To stait Ihe search, chick Next, If you ate seaiching on a floppy disk ot CO-ROM dive,
insent the floppy disk o CD bafere clicking Next.
Dptional search locations

I Floppy disk drives

W CD-ROM diiyves

™ Speciy alocation
™ Microsoft Windows U pdete
<Fig. 3-3-8>
<Back Newt> Cancel |
Select the Device Driver folder.
P
Lok in: Ia Dievice driver j ] [
|_win_sp
File name [MEBMP.INF " Open ) <Fig. 3-3-9>

Cancel |

L L«

Files of lype: [setup Information (inf

SEC2000 Spectra System
www.als-japan.com
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According to your computer’s operating system, select the proper folder.

Microsoft Windows 2000 — Win2000
Microsoft Windows XP  — WinXP

21|
Loak in: IaDevice driver j ] cf B~

| 1win_xp

e e [erxvp. e = @ open )
Filess of type: ISetup Infarmation [*inf) j Cancel |
<Fig. 3-3-10>

Select SEC2000.inf from the selected folder, and open the file.
Then browse E:\Device driver\\Win2000.

Locate Driver Files 5
wihiere do wou want Windows to gearch for driver files?

Found Mew Hardware Wizard |
Ingert the manufacturer's installation digk. into the drive
=0 :elected, and then click OF. —
Cahcel |

Copy manufacturer's files from:

| iE:'\Device driver/in2000 3[ ( Browse.. )

S ———

T T T T )

< Back I Hewt > I Cancel |

<Fig. 3-3-11>

SEC2000 Spectra System
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After identifying the driver file location, click the Next and install the driver.

Found Mew Hardware Wizard

Diiver Files Search Results e
The wizard has finished searching for drives fles for yow hardwase device, =~

The wizard found a diver for the followang device:

@ SECZ000

windows found a diiver for this device, To ingtall the driver Windows found, click Mes,

= e\device diverwin2000% SEC2000.inf

< Back ‘] Cancel

<Fig. 3-3-12>

When driver installation is completed, click the Finish and close the Wizard.

Found New Hardware Wizard il

Completing the Found New
Hardware Wizard

\> SECZ000

‘Windows has finished instaling the software for this device.

5

To close this wizard, click Finish.

<Fig. 3-3-13>
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3-3-3. Windows 7

Using the enclosed USB cable, connect the Spectra System to the PC. In the Device

Manager screen, find out SEC2000 and click the right button of the mouse, and please

install the driver by "Update Driver software" as shown in <Fig. 3-3-14>.
&= @ E Hm & @ xb

4 = BAS-PCTEST
|.>--;.;| Computer
|.>-u Disk drives
Dl& Display adapters
& 3 DVD/CD-ROM drives
S E’% Hurnan Interface Devices
- g IDE ATA/ATAPI controllers
b D Keyboards
bﬂ Mice and other pointing devices
D"-_] Monitors
|>l2 Network adapters
. -|[fz) Other devices
¢ LI secaopol

Update Driver Software...
S B Processor Disable

1 :
b4, Sound, v Uninstall
1> Systern de
|>--i Universal Scan for hardware changes

Properties

Launches the Update ormer

<Fig. 3-3-14>

Check Browse my computer for driver software.
: -

- C200

How do you want to search for driver software?

< Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

< Browse my computer for driver software
Locate and install driver software manually.

=)

—

<Fig. 3-3-15>

SEC2000 Spectra System
www.als-japan.com
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Put the driver CD into your CD-ROM and select Win7 folder under SEC2000_drivers. Then
click Next.

Browse for driver software on your computer

Search for driver software in this location:

| ACEr - N ' e =
| [E:\SEC2000_drivers 20101008\win] *| [ Browse. | ‘Browse For Folder =5
Include subfolders Select the folder that contains drivers for your hardware.
i &, Local Disk (C2) -

I* (= Local Disk (D)

a AL VD RW Drive (E)

=» Let me pick from a list of device drivers on my computer 4 || SEC2000_drivers_20101008
This list will show installed driver software compatible with the device, and all driver

E 5 W winZk
software in the same category as the device.

‘ ke wfnﬂ

L winxp

- € Network =
. manual of SEC2000

Folder: ~ win7

T = = —a = 3

<Fig. 3-3-16>

When the hardware installation is completed, click Close.

B 220900 e

@ I Update D 00

Windows has successfully updated your driver software
Windows has finished installing the driver software for this device:

i SEC2000

i

<Fig. 3-3-17>

SEC2000 Spectra System
www.als-japan.com
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4. Operation

4-1. Connection
SEC2000 consists of a light source, cuvette holder, detector and other accessories. The
pre-set mode is for measuring absorbance or transmittance. It looks like a straight bar in
the order of light source, cuvette holder, and detector, as shown in Fig. (a). To measure
a reflectance spectrum, reconfigure it, as shown in Fig. (b). To measure an irradiance

spectrum, remove light source, as shown in Fig. (c) of Fig. 4-1-1.

Fig.(b) Fia.(c)

<Fig. 4-1-1>
Connect the Spectra System detector to a USB interface of the computer using the enclosed

USB cable and plug in the enclosed electrical cord to Light Source. Then turn on the light.

<Fig. 4-1-2>

SEC2000 Spectra System
www.als-japan.com
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4-2. Program Start

Start the Visual Spectra 2.1 program and click the GO icon. The trace line will appear, when

the Spectrometer (SEC2000) has been connected properly with the computer.

pp——
VisuﬂlSpe[:lrﬂ 2.1 - [Spectrum?2] IL”E‘E'
S Fle Edit Visw Overlay Spectrum Time Window Help RS

!!! !!! ';E. I!! !!! , z
Inteq Timefmsec) | B0-]  Average| 252 poe [0 _J Enlre:tE\a:lrlcaldalks\gnal

16000
15000 —--
14000 -~
13000—--
12000
11000
10000
9000 --

8000+
7000+

Intensity {counts)

6000+ --
5000+ --
4000 —--
3000 --
2000+
1000+

0

| : : : : | ; ;
200 300 400 500 GO0 F00 800 900

Wavelength (nrm)
EEEEEEEEENE

[Cursor
Ready

UM

<Fig. 4-2-1>
If the Spectra System driver is not installed properly or the USB connection fails between
Spectra System and your computer, Failed in loading SEC2000 device message will
appears. In this case, check the USB connection or reinstall the USB driver.

YisualsSpectra 2.1

L] E Failed in loading SECZ2000 device.
L

<Fig. 4-2-2>

SEC2000 Spectra System
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4-3. Software Operation

4-3-1. Menu Descriptions

From the Main Menu bar, the following selections will produce the following drop-down

options.
@ File
- Open
Dark (Ctrl+D) A Dark spectrum (*. dark) is read and displayed on Overlay1.
Sample Dark A sample dark spectrum (*.spldark) is read and displayed on
Overlay1.
. i i I
Reference (Ctrl+R) greference spectrum (*.refer) is read and displayed on Overlay
*, i ispl
Sample (Ctrl+0) A sample spectrum (*.sample) is read and displayed on
Master Trace.
Read the processed (absorbance/ transmittance/ irradiance)
Processed spectrum to Master Trace.
It is activated when the dark and reference spectra are opened.
Settings Set. for .a rpfaa_surlng spectrum and read the graphical view
setting file (*.ini).
- Save
Dark Save the current dark spectrum as a file (*.dark).
Sample Dark Save the current sample dark spectrum as a file (*.spldark)
Reference Save the current reference spectrum as a file (*. refer).
Sample Save the Master Trace’s data as a file (*.sample).
Save the Master Trace’s data to file (processed spectrum,
Processed saved as *.absorb/ *.trans/ *.irrad.).
It is activated when the dark and reference spectra are saved.
Establish Establish environment for a measuring spectrum and save the
environment graphical view setting file (*.ini).

SEC2000 Spectra System
www.als-japan.com
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- Auto Increment

Enable Generates a filename automatically for saved spectra.

Set the base name for auto incremented files.
Change Naming B... [$_(|

Base Name AL 1204

Ik, | Cancel |

Ex. of file name: ALS1204,date—20110112, etc.

Set the starting index for auto incremented files.
Change Naming In... [$_(|

Starting Index | 1

TR Cancel

Ex. of file name: ALS1204-1, ALS1204-2, etc.

- Print Setup Select and configure a printer for graphical spectrum printing
Print Setup

Frinter

Mame: AGFA-ACcuSet wB2. 3 Properties. .

Status: Ready
Type: AGFA-ACouSet vB2.3

‘Where:  LPTI:

Comment;

Faper Onentation

Size: |Letter j * Porlrait

L,
Source: |.-'-‘-.utu:|mati|:all_l,l Select ﬂ " Landscape

Metworls. .. Ok Cancel
_Netwatk.. | |

<Fig. 4-3-1>

SEC2000 Spectra System
www.als-japan.com

24



SEC2000 Operating Manual

AS

- Page Setup  Write Title, Comment and Footer for printing graphical spectrum.

Page Setup

~Tit

X

. "I[I_ A ll]_ {mrn)

Font... |

- Graph

)(ZIT y:,T margin: 'T

ISampIe:
~Comment
¥ Enahle x |1D bg I]SU {mrm) Fant... I
Comment:
~Footer
¥ Enable Faont... I

IALS Co., Ltd &cc &rwww.alsjapan.com

~Faper hargin Orientation
Size: ILerter j Left: ISD Right |30 & Paortrait
Tray: lAutomaticaIIySelect L! Top: IZD Botm: |20 " Landscape
OK & Preview... | (0]:4 I Cancel | FErinter... |

- Print Preview

VisualSpectra 2.1 - [Spectrum1]

<Fig. 4-3-2>

Preview the graphical spectra printing.

[Fit. ] NePage | Fiovoace | IwaPage | Zoamin | Zouiu

Sample:
o,
om
o
o
om0
R
E %nnn
5
f o
s #000
o
00
o
v el 3 5 o T W o
——]
Comment:
ALS Co., Ltd 1271410 13:48:31 e, als-ja)
Page 1 | hum | //,

- Print (Ctrl+P)
- Exit

<Fig. 4-3-3>

Print current graphical spectra.

End program.

SEC2000 Spectra System

www.als-japan.com
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®@ Edit
- Copy Graph (Ctrl+C) Copy current graphical spectrum to a temporary site.
- Copy Data Copy current data to a temporary site.
- Add Marker (Ctri+A) Make a marker for current graphical spectrum.

12500
12400
12300
12200
12100
12000
11900

7 11800

5 11700 \

é 11600 / \\

2 11500 44f 114 \

= 11400 \
11300 / \
11200 / |
11100 / |
11000 / \
10900 / \
10800 i, \\
10700 : | : \ ;

645 650 655 660 665
Warvelength (nm)
BEEEEEEEE N Tece0Pont 1113 = 653,844, y = 11475 Zoom
| =3 [
<Fig. 4-3-4>

- Erase Marker (Ctrl+E) Erase a maker that is located near a current cursor.
- Erase All Markers Erase all markers.

® View

- Rename Window Rename a graphical spectrum window.

Spectrum Hename E'

Enter new name

|Spectrum1

Cancel|

<Fig. 4-3-5>

SEC2000 Spectra System
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- Mouse Trackin

Cursor Change mouse status to cursor.
Zoom Change mouse status to Expand/Reduce.
Pan Change mouse status to drawing.

- Spectrum Scale

Auto Scale

Adjusts the scale of the spectrum in the current spectral

window so that the peaks fill the display vertically.
Change Graph Scale [E|

[ 4200
Y

| ]
o33.234  ® |998.785
] | Cancel |

Change Scale

Adjusts the scale of the spectrum optionally.

Full Scale

Adjusts the scale for all data to be displayed.

Cursor Display

Enable or disable the display of cursor for the spectral window.

- Grid Display Enable or disable the display of grid for the spectral window.
- Marker Display Enable or disable the display of maker for the spectral window.
- Color

T Master: Choose a master color for the spectral windows.

race
Overlay1~10: Choose each overlay for the spectral windows.

Background Choose a background color for the spectral window.

Frame Choose a frame color for the spectral window.

Cursor Choose a cursor color for the spectral window.

Grid Choose a grid color for the spectral window.

SEC2000 Spectra System

www.als-japan.com
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Text Choose a text color for the spectral window.
Tick Choose a tick color for the spectral window.
Marker Choose a marker color for the spectral window.
Default Return all colors to the original.

- Main Status bar

- Spectrum Tool bar

window.

window.

Spectrum Toolbars

<] % % % < ¥ «

Spectrum Controls
Cursor Controls
Graph Scale
Spectral View hMode

Tirme Acouisition

Acguisition Parameters

Cluantitative &nalysis

X

Cancel

<Fig. 4-3-6>
If the”“Quantitative Analysis” is checked, the window will be displayed on the right

side of the main window as below figure.

VisualSpectra 2.1 - [Spectrumi]
=

[E=]

EE

Quant Anal
16000 _Open |
15000 ﬁﬂ

Wavelengh m
14000 I Tine :emnz ater [rin ~]
13000 Con o 7] iensvfes =]
12000 Sample 1 |
e A Sample 2 ,—LJ
o / l\l\\ I A Samped [ |
" SR/ \ Samped [ |
N i —
< 8000 AN for J \
- AAETAWE
= 6000 / \ \\\/ £
/ 154 B
5000 / \
4000
3000 ’I \ ppm '
2000 / \ iy:::;q,x.: caib. | CopyPlat
1000 \ "
0
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Wavelength (nm)

NOEEEREEEEEE Zoom: ﬂl il £
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<Fig. 4-3-7>

Toggle the status bar display in the main visual spectral

Toggle the tool bar display in the main visual spectral

SEC2000 Spectra System

www.als-japan.com
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@ Overlay

Spectrum
Time Series

Add Overlay 1 ~ 10  Display the data for each spectral window (1 ~ 10).
Clear Clear selected overlay data from the spectral window.
Add Overlays (Multiple Selection) Display several data at the same time.

Clear All Clear all overlay data from the spectral window.

® Spectrum

Config. Spectrometer Confirm the parameters of spectrometers for

wavelength calibration.
Wawvelength Calib.

X

Intercept

333.234

First Coeff.

Secaond Coeff. -2.1275e-005
Third Coeft 0

(6], | Cancel | Apply |

<Fig. 4-3-8>

Reset Spectrometer  This function cannot be used for user.

Calib. Spectrometer  This function cannot be used for user.

Store Dark Save the spectrum measurement result as dark spectrum to
memory and display on overlay 1.

Store Reference Save the spectrum measurement result as reference
spectrum to memory and display on overlay 2.

Snapshot Halt data acquisition and take a snapshot of activity in the
spectral window.

Scope Mode Present the data in scope mode.

Scope Mode Minus Dark  Switch the current spectral window into scope mode
and subtract the stored dark spectrum.

Absorbance Mode  Display data in absorbance mode. Please save the Dark
and Reference spectra before using this function.

Transmittance Mode Display data in transmittance mode. Please save the
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Dark and Reference spectra before using this function.

- Reflectance Mode Display data in reflectance mode. Please save the Dark
and Reference spectra before using this function.

- Relative Irradiance Mode Display data in relative irradiance mode. Please
save the Dark and Reference spectra before using this
function.

- Reference Color Temp. Input the color temperature (K) of your blackbody

reference lamp used for relative irradiance measurements.

Beterence Color Temp. E|

Reference Color =100
Temperature (K

Cancel |

<Fig. 4-3-9>
- Quantitative Analysis It is effective only on absorbance mode.
- Peak Search Search peaks in the specified range. Click Save, the peak data

will be saved as *.csv file.

Search range

400 nm ~ 1900

nm E :
Save

Mo I \Wave | Intensity | MNote: |
1 625939  7913.230 Describe..

v Mark all peak waves

Close

<Fig. 4-3-10>

SEC2000 Spectra System
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® Time Time course measurements of the specific wavelength or full spectrum
change is performed.

- Configure Time Acquisition Configure and establish the parameters for time

acquisition process.
Configure Time Acq. E|

Medrite To Disk
v ‘White Selected Data At Every 1 Freguency Settings

To |ALS1 214time J

™ ‘Wirite All Spectrum &t Eveny Freguency Settings

~Initial Delay -Frequency - Diuration -

™ Sawve Evary Acquisition || [ Continue Until Stopped

Startafter ¢ Hours Or At Every " Hours Or Stap After " Hours
i Copdi o hi
E00 Minutes R0 tinutes J—Sﬁ Minutes
" Seconds " Seconds " Seconds
& Millizecs  Millizecs " Millizecs
Cancel
<Fig. 4-3-11>

- Configure Time Acq. Channel Set up the channels for time acquisition process.

Six specific wavelengths can be set up from channel 1 to channel 6.

Configure Time fAcq. Channel

Channel 5 ] Channel & ] Cambination 1 ] Combination 2 ]
Charinel 1 l Channel 2 ] Channel 3 1 Chatinel 4 ]

¥ Flotted

Data Spectrum ISampIe Spectrum _'J

“Wwavelenagth [nm] {200 Bandwidth [pizels] |0
Factor [multiply) 11 Dffzet [add] |0

] 8 | Cancel ] Lpply |

<Fig. 4-3-12>

SEC2000 Spectra System
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Combination 1 and 2 can perform operation among channel 1 ~ channel 6.

Configure Time fcq. Channel

Channel 1 ] Channel 2 ] Channel 3 ] Channel 4 ]
Channel 5 ] Channel & Combination 1 l Combination 2 ]

v Enabled ¥ Plotted

Firzt Ch. Operation Second Ch.

|Charnel1 =|  |add =] |Channel2 |

Factor [multiply) 11 Offzet [add] 10
] 8 | Cancel J Apply |

<Fig. 4-3-13>

Restore Parameters

Select and open a file with the complete set of time acquisition parameters,
including the configuration settings for Time Acq. Channel.

Save Parameters

Save a complete set of time acquisition parameters, including the configuration
settings for Time Acq. Channel.

Activate Activate the time acquisition mode.

Window
Cascade Arrange all spectral windows in a horizontally overlapping design.

Tile Arrange all spectral windows side by side.

Help
Help Topics Present the user manual for the system.
About Visual Spectra 2.1 Present the version information of Visual Spectra 2.1.
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4-3-2. Functions

@ Icons

Minus i Select this icon if the baseline of the resulting graph is unstable

Dark h. based on the present Y coordinate, or to adjust the Y coordinate
=ORRE] || based on the dark level. If this icon is clicked, the baseline will

be forced to be Y (Intensity) = 0 which will be reflected in the
graph. Though this function is used for adjusting an unstable
distribution of a spectrum, you must pay attention to the fact that
it is based on the original data when saved as a file.

Auto For a detailed view, select this button to enlarge the Y-

Scale coordinate into full screen. The X-coordinates may be enlarged
=caLe| | beyond the edge of the screen in this mode.

Full 7Y This icon displays the X-axis and Y-axis in a full screen.

Scale
Etﬂf%

Scale - For a detailed view, this mode allows the user to examine the graph
_m with the X-axis and Y-axis scaled to the user’s preference. Simply
=caLE] | input the upper range of each axis accordingly.

Change Graph Scale E|

Enable This function provides the coordinate of a particular peak or
E point. After choosing “ENABLE” icon, select the target point.
EnneLe|| Then the result will be recorded on the point that the mouse

indicates.

Cursor With this function selected, clicking on a point will provide the

coordinate information (Wavelength, Intensity) shown on the
status bar at the bottom of the screen. In accordance with the
movement of the mouse, new coordinate information will be
shown.
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Zoom This shows an enlarged image of the desired region. You can
observe the graph by zooming in and out of spectrum with the
=oom|| method mentioned in the “Full scale”. After choosing the
“Zoom” button, click and drag the cursor over the desired
region with the left button of the mouse pressed, and then you
can see the detailed graph in the scoped area.
Pan To see a broader spectrum, choose the “PAN” button. Click and
drag the graph, then X-axis and Y-axis also change following the
FAH graph movement.
Snap [ Snap Shot makes real-time values halt. When the “SNAP.S”
Shot i button is clicked, the window will be stopped and all other
|EMEESl icons will become inactivated. If you click “SNAP.S”
button again, the icons become active.

@ Integration Time, Average, & Boxcar

Inteq, Time (msec) | 979 « .f-‘-.veragel 13: - Buxcarl I:IE: -

<Fig. 4-3-14>

Integration
Time

Function of spectral signal amplifying. The larger the number, the larger
the signal (increase in detection sensitivity).

If the signal intensity exceeds 16,000 counts, the signal will be saturated
and not be detected. Therefore, the signal should be adjusted below
16,000 counts. In case that the concentrations between samples have
large difference, make the integration time as low as possible.

Average

Function of spectral signal stabilizing. The higher the figure, the more the
signal is stabilized. When the figure is too high, it is hard to get real-time
data. Decide the least figure so the spectral signal of sample does not
move up and down too much. If the real time values of the sample
concentration continue to change very frequently, lower this function to
meet your experiment.

Boxcar

Function of spectral signal smoothing. The higher the figure, the more the
signal smoothes. If the figure is too high, the limit of resolution lowers.
Decide the lowest figure so the spectral signal does not vary much. When
you want to separate intensities of more than two nearby wavelengths,
lower this function to meet your experiment.
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5. Measurement

5-1. Calibration

All spectrometers are delivered to the user after an initial calibration but some can drift
slightly over a period of time and depending on the environment (If the mirror and
diffraction grating are not aligned, please contact us.).

It can be confirmed by the following way whether wavelength calibration is need. Open
the software and turn on the UV lamp. Confirm the following peaks in scope mode. As
shown in Fig. 5-1-1, sharp peaks at 486 nm and 656 nm labeled Dg and D, from left to
right, respectively, are the feature peaks of the deuterium arc lamp. The wavelength
calibration is required when the feature peaks is gap.
http://en.wikipedia.org/wiki/Deuterium_lamp

4000 ! L
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=
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E I l L.._J SEE N pR, "
r T t "l.lf \ | |
1000 / | o q h
Molecular
Deuatim | VAN,
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Wawvelangth (nanometers)

<Fig. 5-1-1> Emission spectrum of an ultraviolet deuterium arc lamp showing characteristic

hydrogen Balmer lines.

5-2. Dark and Reference Measurements
When Dark and Reference are measured, continue with the experiment applying the
same Integration Time value. To block the light towards the detector SEC2000, close the
shutter of the light source.
D The power supply is switched on and turned ON the UV lamp and halogen lamp.
Wait for 20 to 30 minutes until UV lamp is stabilized.
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@ Put the reference sample into the cuvette holder, and open the light source shutter
fully.

@ Adjust the Integration Time to control the maximum value of the Y axis of the graph
(less than 16000).

@ By clicking the “Reference” icon in the program, the spectrum is obtained at the
maximum light intensity. Save the reference spectrum by
“File”/"Save”/"Reference”.

(® Close the light source shutter, and click the “Dark” icon in the program to obtain a
spectrum under the minimum conditions without light. Save the dark spectrum by
“File”/"Save”/’Dark”.

® Scope mode is the basic measurement mode. After measuring the spectrum in
Dark and Reference, the “Absorbance”, “Transmittance”, “Reflectance” and

“Irradiance” measurement mode icons become active.

5-3. Sample Measurement
Apply the same condition with which the Reference was measured (the shutter open &
the same Integration Time). Put the sample into the cuvette holder, and close the cover.

Save the sample spectrum by “File”/ "Save”/ "Sample”.

5-4. Absorbance/Transmittance Measurement
Absorbance/Transmittance spectra are used to measure how much light is absorbed by
a sample. For most samples, absorbance is linearly related to concentration of the
substance. The software calculates absorbance (A) using Beer’s law and shows the

relationship between absorbance and concentration as below equation:
A=ebc

Where A is the absorbance of the solution, ¢is the molar absorptivity (mol* - cm™) , b
is the pathlength of radiation through the absorbing medium (cm) and c is the
concentration (mol/L) of the solution.

The absorbance is measured with the following procedure.
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<Fig 5-4-1>
(D First, the light source and detector of SEC2000 are set as shown in Fig. 5-4-1.

2 The power supply is switched on and turned ON the UV lamp and halogen lamp.
Wait for 20 to 30 minutes until the lamps are stabilized.

(@ Open the software and click “Go” icon, the spectrum signal will appear. On Scope
Mode, put the reference sample into the cuvette holder, and open the light source
shutter fully.

@  Adjust the Integration Time to control the maximum value of the Y axis of the graph
(less than 16,000).

(® By clicking the “Reference” icon in the program, the spectrum is obtained at the
maximum light intensity. Save the reference spectrum by “File”/’Save”/
“Reference”.

® Close the light source shutter (Do not close the power switch), and click the “Dark”
icon in the program to obtain a spectrum under the minimum conditions without
light. Save the dark spectrum by “File”/"Save”/"Dark”.

(D Put the sample into the cuvette holder, and open the light source shutter fully. Click
the “Absorbance Mode”/"Transmittance Mode” icon to change the Mode. Store
the spectrum by “File”/’Save”/"Processed” or “Sample” to save an absorbance or
transmittance spectrum.

Notes

When absorbance/transmittance is saved by “File”/’Save”/"Processed”, the data of
absorbance/transmittance is displayed only absorbance/transmittance mode. However,
if absorbance/transmittance is saved “File”/’Save’/*Sample”, the saved data is

convertible for other mode.
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5-5. Reflectance Measurement
Reflection is the change in direction of a wave front at an interface between two
dissimilar media so that the wave front returns into the medium from which it originated.
The reflection of light may be Specular (that is, mirror-like) or Diffuse (that is, not
retaining the image, only the energy) depending on the nature of the interface. The
glossier the surface is, the closer to specular reflection it is.
Reflection is expressed as a percentage (%r) of reflective light quantity from a standard

reference substance:
%r={ (5-D) / (R-D) }x100 (%)

Where r is the reflectance of the sample, S is the reflect light amount which means
applied light to the sample surface; R is the reflect light amount which applied light to the

standard reflective material surface; D is the amounts of dark light when light intercepts.

5-5-1. Reflectance Measurement 1
In this measurement, the shape of the sample should be board like and it can be set into
the cuvette holder at 45 degrees.

The reflectance is measured with the following procedure.

<Fig. 5-5-1> Configuration example of reflectance measurement.

(D First, the light source and detector of SEC2000 are set as shown in Fig. 5-5-1.
@ The power supply is switched on and turned ON the UV lamp and halogen lamp.
Wait for 20 to 30 minutes until the lamps are stabilized.

@ Open the software and click “Go” icon, the spectrum signal will appeared. On
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Scope Mode, put the standard reflective material into the cuvette holder, and open
the light source shutter fully.

@  Adjust the Integration Time to control the maximum value of the Y axis of the graph
(less than 16,000).

(® By clicking the “Reference” icon in the program, the spectrum is obtained at the
maximum light intensity. Save the reference spectrum by “File”/’Save”/
“Reference”.

® Close the light source shutter (Do not close the power switch), and click the “Dark”
icon in the program to obtain a spectrum under the minimum conditions without
light. Save the dark spectrum by “File”/"Save”/"Dark”.

(@ Put the sample into the cuvette holder, and open the light source shutter fully. Click
the “Reflectance Mode” icon to change the Mode. Save the spectrum by
“File”/"Save”/"Processed” or “Sample”.

5-5-2. Reflectance Measurement 2
In this measurement, the Reflection probe is used.

The reflectance is measured with the following procedure.

Computer

-~

Reflectance Standard Sample

Reflection Probe
Probe holder

<Fig. 5-5-2> Configuration example of reflectance measurement using reflection probe.

(D First, the light source and detector of SEC2000 are set as shown in Fig. 5-5-2.
@ The power supply is switched on and turned ON the UV lamp and halogen lamp.
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Wait for 20 to 30 minutes until the lamps are stabilized.

Open the software and click “Go” icon, the spectrum signal will appeared. On
Scope Mode, open the light source shutter. Put the reflection probe to the
standard reflective material. Move the probe tip to adjust the reflection light
intensity to maximum. Fix the probe tip to holder by screw, and then the distance
from the tip to measurement surface is fixed.

Adjust the Integration Time to control the maximum value of the Y axis of the
graph (less than 16,000).

By clicking the “Reference” icon in the program, the spectrum is obtained at the
maximum light intensity. Save the reference spectrum by “File’/”Save”/
"Reference”.

Close the light source shutter (Do not close the power switch), and click the
“Dark” icon in the program to obtain a spectrum under the minimum conditions
without light. Save the dark spectrum by “File”/"Save”/"Dark”.

Put the reflection probe to sample surface, and open the light source shutter fully.
Click the “Reflectance Mode” icon to change the Mode. Save the spectrum by

“File”/"Save”/"Processed” or “Sample”.

5-6. Irradiance Measurement

Have you ever seen the colors of light emitted by the sun, fluorescent lights, white

lights and lamps? These colors look white to our eyes. Red, yellow and green traffic

signal colors are radiation of light. The material emitting light is called the light source.

The emission of light by the light source is called Luminescence.

How is the color of the light source generated? Shall we perform experiments for the

Luminescence Spectrum of the light?

5-6-1. Relative irradiance measurement

®

@

First, connect the detector of SEC2000 and integrating sphere by optical fiber. Set
the standard light source to integrating sphere as shown in Fig. 5-6-1.

Turn on the power of the standard light source. Wait for 20 to 30 minutes until the
lamps are stabilized.

Open the software and click “Go” icon, the spectrum signal will appear.
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<Fig. 5-6-1> Configuration example of relative irradiance measurement.

“Spectrum”/” Reference Color Temp.” Input the color temperature (K) of the
standard light source used for relative irradiance measurements.

On Scope Mode, Adjust the Integration Time to control the maximum value of the
Y axis of the graph (less than 16,000).

By clicking the “Reference” icon in the program, the spectrum is obtained at the
maximum light intensity. Save the reference spectrum by “File”/ “Save”/
“Reference”.

Close the light source shutter (Do not close the power switch), and click the “Dark”
icon in the program to obtain a spectrum under the minimum conditions without
light. Save the dark spectrum by “File”/"Save”/"Dark”.

Connect a luminescence sample to integrating sphere (set a LED bulb to

integrating sphere), Click the “Irradiance Mode” icon to change the Mode.

<Fig. 5-6-2> Relative irradiance measurement of LED bulb.

Save the spectrum by “File”/"Save”/’Processed” or “Sample”.

SEC2000 Spectra System
www.als-japan.com
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5-6-2. Fluorescence / luminescence-spectrum measurement

In this measurement, the detector of SEC2000 and cuvette holder are used.

(D First, connect the detector of SEC2000, cuvette holder and light source by optical
fiber as shown in Fig. 5-6-3.

High power LED

Optical fiber

Cuvette Holder

Detéctor

Computer

<Fig. 5-6-3> Configuration example of fluorescence measurement.

Put the sample into the cuvette holder and close the cover of cuvette holder.

© ©

Open the software and click “Go” icon, the spectrum signal will appear.

@ Turn on the power of the excitation light source. On Scope Mode, it shows the
fluorescence of the sample. Adjust the Integration Time to control the maximum
value of the Y axis of the graph (less than 16,000).

(® Save the spectrum by “File”/"Save”/ “Sample”.

(® When you measure a luminescence spectrum, please set a luminescence sample

to detector (intercepting a surrounding light), and continue the procedure®~ @),

Save the luminescence spectrum by “File”/”Save”/ “Sample”.

5-7. Time Series Acquisition (TSA)
Time Series Acquisition is monitoring of the intensity change of absorbance,
transmittance and radiation illumination. Time course of chemical and physical changes
of the sample is measured. This function is applicable to a chemical substance,

environment and process management.
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The measurement can be carried out in Scope, Absorbance, Transmittance and
Reflectance modes. Doing time series acquisition measurement, please follow the

steps:

(D First, open “Menu”/"Time”/"Configure Time Acquisition”, or click the [|cours

icon.

@ The following window will appear. Configure and establish the parameters for time

acquisition process.

Configure Time Acq. g|
‘Write To Disk
W ‘Write Selected Data At Every 1 Frequency Settings
To [ALS1214tme J

[ Write All Spectrum At Eveny Frequency Settings
To [FLSTZT Bl

Initial Delay -Frequency -Duration

I~ Save Every Acquisition | I Caontinue Until Stopped

Start After " Hours Or At Every " Hours Or Stap After " Hours
b L ¥ 11 o
500 Minutes 500 Minutes ’—30 Minutes
" Seconds " Seconds " Seconds
& Millisecs & Millisecs " Millisecs
Cancel
<Fig. 5-7-1>

-Check the “ Write Selected Data At Every 1 Frequency
Settings”, and configure the file name and folder to store the specific
wavelength intensity by fixed time interval. You need to complete
“Configure Time Acq. Channel” also. Please refer the step @ to
configure the channels.

-Check the “Write All Spectrum At every 1 Frequency Settings”,
and configure the file name and folder to store the full spectrum by

Write to Disk

fixed time interval.
If you only want to store the full spectrum, there is no need to set up

the “Configure Time Acq. Channel”.
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Initial Delay Set the start time of the measurement (After pushing the play button).
The measurement will start after “Initial Delay” time.

Frequency Set the time interval. Larger than 100 ms.

Duration Set the period of measurement.

@ Write the folder and file name for the time series acquisition process.

@ Enter the “Initial Delay” to set starting time.

® Enter the “Frequency” to set the data collection frequency.

©® Enter the “Duration” to set the data collection period.

@ Open “Menu’/"Time"/"Configure Time Acquisition Channel”, or click the
icon. In this window you can configure the wavelength channels. Six specific

wavelengths can be set up from channel 1 to channel 6.

Configure Time Acq. Channel

Channel 5 ] Channel & ] Combination 1 ] Combination 2 ]
Channel 1 l Channel 2 1 Channel 3 1 Channel 4 ]

v Enabled W Plotted

...................

Data Spectrum 1Sample Spectum :_J

wavelength [mm) {200 Bandwidth [pixels) ||:|
Factar [rmultiply) J'l Offzet [add) ||:|

k. | Cancel ‘ Apply |

<Fig. 5-7-2>
Enabled Check the “Enabled” to active the “Channel 17.
Plotted Check the “Plotted” to plot the data on window.

Jata Spectrum i Choose the spectrum type. Sample/Dark/Reference spectrum.

SEC2000 Spectra System
www.als-japan.com
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Wavelength Please input the wavelength (nm) to measure by channel 1.

Bandwidth Decide the wavelength bandwidth to calculate peak area from the

(pixels) measured values. In this case, note that the unit is not nm but pixels
(3 pixels=1 nm). Since the value of peak area is bigger than the
value of peak height, the plot range is beyond the Y-coordinate limit
on the graph. It is better to make the bandwidth value 0 (zero) except
in case that the measured values should be shown with peak area.

Factor The measured value is multiplied by the number in “Factor”.

Offset When the plots are overlapped with one another as a result of setting

up several Channels at the same time, fill one figure in “Offset” and
increase the plot value. Fill it with real value only when the plots are

overlapped.

Combinations 1 and 2 can perform operation among channel 1 ~ channel 6.

Configure Time Acq. Channel

Channel 1 ] Channel 2 ] Channel 3 ] Channel 4 ]
Channel 5 l Channel & Combination 1 l Combination 2 ]

[v Enabled v Plated

First Ch. O peration Second Ch.

\Charnel1 »|  |add =]  |Chanrel2 |

Factar [multiply) {1 Offset [add] {0
(] | Cancel ‘ Apply |
<Fig. 5-7-3>

©@ The parameters of step @-®can be saved by “Manu”/"Time”/"Save Parameter”.

Next time, when you want to collect the data at the same condition, you should
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open the parameters by “Manu’/"Time”/’"Save Re-memory Parameter” or click

T

SETTHE jcon to.

After configuring the channel parameters, open “Time”/” Activate Time
r—

Acquisition” or click ™[ jcon to active the following window. The upper
window “"Monitor 1” is for channel monitoring. The lower window "Spectrum 1” is
for original spectrum. Click the start “»” icon of “Monitor 17, then the data

collection will be carried out on the set-up conditions.

VisuﬂlSpe[:lrﬂ 2.1 - Monitor1 |';H‘EH')_(|
File Edit View Time Window Help

i S Monitor1 E}|E|E|

@
=

3 10000+

=

z

5 50004

/5

0 e S e e e IS IS
0 500 1000 1500 2000

‘Time Series

|Cursar

o

i
Inteq Time[msac)

0= Average| 4 ™ Correct elsctrical dark signal 30 i .
150004 ; ; _ |
;g ) Save
g 10000 N
::; I~ Time sefting: after min v
Z 5000~ I = ﬁ : |
= onfppm « | Intensiplcts +
= : H : : : Sawplet: [ 1_]
T T T T T
200 200 400 500 &00 700 800 e [E
Wavelength {nm) S |
EOEE R EEEE N o et =
Ready UM

<Fig. 5-7-4>
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series”/”Add overlay (Multiple Selection)”

@ The saved full spectrum files can be displayed using “Overlay’/'Time

BEE
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<Fig. 5-7-5>

@ The data can be displayed by 3D figure after clicking the icon.

S Overlay 3D Graph

Intensity (counts)

064
0.3
. 051
s 045

039
032

026
019
013
006
0.00

Overlay = 1, Wavelength (am) = 29% 635¢295), Intensity (rounto =0 20854

X

<Fig. 5-7-6>
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6. Analysis

6-1. Overlay

Data can be overlaid on software for analysis. The overlay method is different according to

the type of the data. Please proceed to the following steps to concrete your data.

6-1-1. Overlay of Time Series data

@ Open the software.

.1 - [Spectrum1]

isualSpect

Integ Timefmsec) [ 80 A
16000
15000
14000

13000
12000
11000

10000
9000

8000
7000
6000

Intensity (counts)

5000
4000
3000
2000
1000

0

200 300 400 500 600 700 800 900
Wavelength (nm)

EENEEEEEENE Cursor
Ready

<Fig. 6-1-1>

@ Open a “*.timeall data by “Overlay”’/"Time series”/’Add Overlay”.

VisualSpectra

[Spectrumi]
Tim

Integ Time(msec) | 50 @

16000
15000

14000

13000
12000
11000

dd Overlays(tukiple Selection)

10000
9000
8000
7000
6000

Intensity (counts)

5000
4000
3000

2000

1000
0

200 300 400 500 600 700 800 900
Wavelength (nm)

EENEEEEEE N e 0Font 02+ x=0nm, =0 (Cursor

<Fig. 6-1-2>
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(® Fig.6-1-3 shows opening data by “Add Overlay (Multiple Selection)”. You may

overlay 10 files at the same time.

<] - @ ok E-

[ Co-1v-z-06.timeall [ 17] Ca-1¥-2-12 timeall
| co-1v-z-07 timeall 1] Ca-1¥-2-13 timeall
[11] Co-1v-z-08.timeall  [11] Ca-1v-2-14 timeal
|11 co-1v-z-09.timeall  [19] Ca-1¥-2-15 timeall
[ co-1v-z-10.timeall 1] Ca-1v-2-16 timeal
7] co-1v-z-11.timeall  [i7] Ca-1v-2-17 timeall

i) ca-1v-:
1] ca-1v-:
] ca-1v-:
1] ca-1v-:
[ ca-1v-:
] ca-1v-:

2

Files of type: ITime Series - All [ timeall]

Filename:  ["Co-1V-2-05 timeall "Co-1v-001 fimsall "Co-Ty
_:J Cancel

W Use its own wavalength array

<Fig. 6-1-3>

@ Adjust the scale, specify the optimal range, and then the data are displayed. The

legend is shown in the right side of the graph. The data name is shown at the time

of the measurement of the time course.

VisualSpeclra 2.1 - [Spectrum1]
AS Ele Edt View Overlay Spectrum Time Window Help

EE&X

050

045

040

0354

0304

0254

Intensity (counts)

02047

— 1.5 seC

—29.5 sec
— 096 sec
—09.6 sec
—119.5 sec|
|— 179.6 seg|

Viavelength (nm)

= ) ] ) roce O o 0= 0, v = G
Ready

015+

0104

005+

0.00 i i i i i i ; ; =
250 300 350 400 450 500 550 600 65 0 750 800

<Fig. 6-1-4>
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6-1-2. Overlay of Sample data
® Open a “*. sample“ data by “Overlay”/"Spectrum”/"Add Overlay”.

I8 VisualSpectra 2.1 - [Spectrum1]
A add Overly 4. e —
Add Overlay 5...
#dd Overlay 6...
#dd Overlay 7...
055 Add Overlay 8.
Add Overlay ...
050 Add Overlay 10,
Add Overlays(Hultiple Selection)
045
040
— 035
)
£
=3 030
&
=
@ 95
2
&
= I
015
0.10
0.05
0.00
-0.05
300 400 500 600 700 800
Wavelength {nm}
EENEEEEEE N Tracs0Fontdx=0nm,y=0 {Zoom
Add overlay | UM
<Fig. 6-1-5>

(@ Fig. 6-1-6 shows opening data by “Add Overlay (Multiple Selection)”. You may

overlay 10 files at the same time.

Look ir | 55 2mMK3FeCNE x| e B ek E-
0.1.5ample 0.4.sample 0.35.sample
D.lv.sample EI 0.4, sample D.sample
U.2.sample U.S.sample Dv.sample
D.2v.sample D.Sv.sample ALSD406_D.1.sampI|
[=0.3.5ample [ 0.15. sample &= aLsn4an6_n.2-2.5am
D.3v.sample D.25.sample ALSD406_U.2.sampII
< I >

File name: ]D_1 .sample
Filez of type: 1Sample Spectium [* zample) _:J Cancel

W Llse its own wasselength arrasy

<Fig. 6-1-6>

Adjust the scale, specify the optimal range, and then the data are displayed. There
is no legend. Place your mouse on the lower left color icon (11 pieces), and then
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the data name for every overlay color will be shown.

ik

VisualSpectra 2.1 - [Spectrum1]
AS File Edt Wew Overlay Spectrum Time Window Help

=]

-8 x

W "

Intensity (counts)

/
/
/

/A
200077//&!
wwof

300

Boat] 0. 15 sampl:

B O/ N[ E @ W B W W Troce 0Pant 0: x =0 nmfly =0

500 600 700 800
Wawvelength {nrm)
Zoom
LM

<Fig. 6-1-7>

6-1-3. Overlay of Processed data

(D To overlay a processed data (*.absorb/*.trans/*.refl/*.irrad), you must install the

Dark and Reference data first. Open any sample data by “File”/”Open/ "Sample”.

VisualSpectra 2.1 - [Spectrum?]
ASEEEN Edit View Overlay Spectrum  Time Window Help

Inte

nts)

Mew

Save
AutoIncrement

Print Setup. ..
Page Setup...
Prink Prewiew
Prinkt. ..

Exit
13000—;
12000 -
11000 -
10000 -

9000 -

AT e |

Sample, Chrl+0
Samnple Dark
Processed. .. s
SirkhG Setkings...
Ctrl+P
T
_____ T L ——————

<Fig. 6-1-8>
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B8 visualSpectra

=

Integ Tinefmsec) [ 50

[Spectrum?]

e Windor

Aversge| 25

16000 7

15000

14000

13000

12000

11000

10000

Intensity (counts)
s
=
=

Ready

200 300 4

EHEEEEEEEEEE

500 600
Wavelength (nrm)

Cursor
() Y

@ "Dark" and "Reference" which were shown b

VisualSpectra
ASEEEN Edit Wiew

Mew

Print Setup...
Page Setup...
Prink Prewview
Prink...

Exit

|£
Save 3
Ink —
—  AutoIncrement 4

<Fig. 6-1-9>

2.1 - [Spectrum2]
Overlay  Spectrum  Time  Window  Help

[l

gray become effective.

Dark... Chrl+D
Reference..,  Chrl+R
Sample. .. Chrl+O 1 U:
Processed... =i
Chrl+G I
i Settings...
Chrl+P
-
______ S s Bl b

<Fig. 6-1-10

@ Open the dark data saved in the same condition as saving processed data, by

“File”/"Open”/’Dark”. Then open the reference data.

~| « = E-

50403 _2.dal
{

ALS0406_1.dark
ALS0408_1.dark

¥ Use its own wavelength array

File name:  [AL50403_1.dark DOpen ]
Files of tpe: [ Dark Spectum [* dark) | Cancel

PIX

Open

Look in: | (23 2mMK3FeCNG

| - @ efm

fer
ALS0403_Z.refer
ALS0406_2 refer
BLS0408_2. pefer

File name: ]ALSD403_T Jrefer

Open ]

Files of lype: ]Hefelem:e Spectrum [*.refer)

| Cancel

¥ Use its own wawelength array

RIX

<Fig. 6-1-11>
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@ Dark and reference spectra are automatically overlaid to Overlay1 and 2. The
icons of Absorbance/ Transmittance/ Reflectance/ Irradiance become

effective.

[ visualSpectra 2.1 - [Spectrum2]
AS Fle Edt View Overay Spectrum

:

Integ Time{msec) [ 50=]  Average| 2=

16000
15000

14000 j\

s JA L A

oy %

10000 /' u‘
V\J W

9000 ]
8000 A

. (SRR
6000 l/

5000 ﬂ N

IS

—
—

X
S

Intensity {counts)

4000
3000

/

/

2000 //\ j.‘y
/

1000
/ it e in

0
200 300 400 0 600 700 800 900
Wavelength (nm)

HNEEEEEENE Cursor
Ready

(ﬁs—_——"’

a

<Fig. 6-1-12>
® Change the mode to Absorbance Mode. Then overlay a “*.absorb” data by

electrical dark signal 3D

i
17 add Overlay 10...

16 add Puktinle Selection) Clear Al

Absorbance
=

300 400 500 600 700 800
Wavelength {nm)

HoEEEEEEE N E [Cursar

<Fig. 6-1-13>
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©® Adjust the scale, specify the optimal range, and then the data are displayed.
There is no legend. Place your mouse on the lower left color icon (11 pieces),

and then the data name for every overlay color will be shown.

e
VisualSpectra 2.1 - [Spectrum?] (==
AS File Edit View Owerlsy Spectrum Time MWindow Help -3 x

Inieg Timefmsec) [ 60—
050

040

Absorbance
S
o
)

_0304--

040

-020 %7
Vi

[

/

-050
2

300 350 400 450 500 550 600
Wavelength (nm)

EomEonEEEEE Cursor
Jreads

<Fig. 6-1-14>
@ To overlay a *.trans/*.refl/*.irrad data, same to the step ®, change the mode to

Transmittance/Reflectance/lrridiance Mode, and then overlay the data by

”

100 ~- x e
V. e v = N T
a0 S \ o # Rl WA,

80

BV N

60

50

% Transmittance

40

30

20

10

0]

300 400 500 600 700 800
Wavelength {nm)

EoEEOEEEE e Cursor
Ready

<Fig. 6-1-15>
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6-2. Quantitative Analysis with Calibration Method
6-2-1. Calibration method by calculating the absorbance area
The measuring results are quantitatively analyzed by using the absorbance area of the
selected wavelength range after calibrating the baseline. It is possible only in
absorbance mode.
(1 Set the spectrometer system as shown in Fig. 6-2-1.

<Fig. 6-2-1> Configuration for an absorbance experiment.

(@ Areference spectrum and a dark spectrum are measured in the same procedure as
absorbance measurement. Put a standard sample into the cuvette holder in
absorbance mode, then the screen will become as Fig. 6-2-2. The following

procedures make 1 mM potassium ferricyanide as an example.

I8 vis ualSp:
Quent, Anal
l J Open
19 l ' c Save
18 l I Wavelngh]
17 t , I Time setiing: after in ~
16 \l Confopm v]  Inensiyfots ~
1544 samplet: [ »|
14 somoz [ |
13 sanplex [ |
12 Sample 4 |
B e -
5
2 10
5
4 09
<
08
07 2
06 \
as \
04
\ i
v | Ereo® | copr
02 C y=an'2ebrsc = i
01
a0
250 300 350 400 450 500 550 600 650 700 750 800
Wavelength (nm)
B/ BE @ E B E B W Trece 0P 542: x = 412,018 m, y = 0671469 [Elrsor ﬂ‘ e ]
Ready um

<Fig. 6-2-2> Absorbance of 1 mM K;Fe(CN)g solution.
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(@ Click “Spectrum” / "Quantitative Analysis”, then the “Quantitative Analysis-

Setup” window will be displayed.
Quantitative Analysis - Setup
Load Sefting, ..

Baseline Correction

From [nm]<== Get Pixel Lawer |B27,865  [nm] <== Get Pixel
To | [nml<== Get Pixel Upper [T56,883  [nm] <== Get Pixel

Absorbance Area

Fitting Polynorial Order |1st order [v Fit Intercept

Back | Mext > | Cancel |

<Fig. 6-2-3>
@ Set the "Baseline Correction” range according to Fig. 6-2-4.

----- LR b bbb e b b S b e b b

' ;
Baseline Correction: range

i

500
Wavelength {(nm)
<Fig. 6-2-4>
(® Set the "Absorbance Area” according to Fig

Quantitative Analysis - Setup

. 6-2-4. Click “Next”.

Il
Toad $etfng... |

- abzorbance Area Baseline Correction — @

From 13?5.24 [nm] <== Get Pixel Lower |352.433 [nm] <== Get Pixel

To 443,948 [mm] <== Upper |548124 [am] <== Get Pixel

Fitting Palpnomial Order |1zt arder v] v Fit Intercept

| Mext > ] Cancel J

<Fig. 6-2-5> Selection of wavelength range for the absorbance area and

Baseline Correction.
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(® On the step of "Quantitative Analysis- Calibration”, to measure the absorbance of
the standard material with known concentration, put a standard sample into the
cuvette holder, and input data in “Concent.” Column. Move your mouse to
“Absorb.” column, and click “Get Absorb.” icon to calculate the area of the
standard sample (get a calibration line with at least three different concentrations of

standard material).

Quantitative Analysis - Calibration

Mo | Concent. | Absorb.  Use | A .
1 1 250198 [ " !
'z | 05 11.0807 [ e e RN
= i
3 0.25 4, 72085 I:‘ o '
4 | B Dy,
[ | | 19 :
5 = - i
=gl e ]
g )
|zl | o :
& D V oo 04a 1.0
4] R4 Concentration
Get Abzorh. ‘ Save Setting...l Toggle I LCopy Plat ]
< Back | e ‘ Cancel ‘

<Fig. 6-2-6> Absorbance of KsFe(CN)g solutions (Concentration: 1, 0.5 and 0.25 mM).

@ Click “Use”, then calibration line is obtained as shown in Fig. 6-2-7.

Ouantitative Analysis - Calibration

Mo | Concent. | Absorb.  |Use A
1 1 25,9193 -
2 0.5 11,0807 |[¥] 2]
! { o
3 025 | 472065 [[v]] =
4 [l & 10
L ] 0
5 R =
6 L=
| o t t
z |:| M 0.0 05 1.0
< > Concentration
QetAbsorb.I §aveSetting...| Tooggle I LCopy Plot I
¢ Back | Mest > | Cancel J

<Fig. 6-2-7> Calibration line with three different concentrations.

The standard samples are shown in closed circle.
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Click “Next”, on the step of "Quantitative Analysis-Analysis”, to measure the
absorbance with unknown concentration of sample, put a sample into the cuvette
holder, move your mouse to “Absorb.” column, and click “Get Absorb.” Icon. Then
the concentration of the unknown sample will be calculated and shown in

“Concent.” column.

Quantitative Analysis - Analysis

Mo | Sample |&bsorb. Zoncent. |A
1 742011 |1.355769
o 20
Z o
=
3 Z
4 7 104
=
5 £
(=]
u} : t
& M oo 05 1.0
2 2 Cancentration
Report... Copy Plot ]
< Back Finizh ] Cancel J

<Fig. 6-2-7> Quantitative analysis with calibration method.

The unknown concentration of the sample is shown in open circle.

6-2-2. Calibration method by calculating the peak absorbance.
Analyze the concentration of a sample by making calibration line with the peak
absorbance of standard solutions. It is possible only in absorbance mode.

(1 Set the spectrometer system as shown in Fig. 6-2-8.

<Fig. 6-2-8> Configuration for an absorbance experiment
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@ Areference spectrum and a dark spectrum are measured in the same procedure
as absorbance measurement. Put a standard sample into the cuvette holder in
absorbance mode, the screen will become as Fig. 6-2-9. The following

procedures make 1 mM potassium ferricyanide as an example.

VisualSpectra 2.1 - [Spectrumi]
3 Vew O
Irteq Timelmsec) | 25—
.
.
o I
- .
\ ’ | on, e nsit
154} | Sampiel: [ 5
14 sz [ |
13 ‘ Sample 3 |
12 l sapet [ |
8 1 l sape5 [ |
£ 10 ‘ 10
5
g 08 \'
E: |
08 10000
07 1.\ 2
06 5000
o el )
s 1 : 1
B s \ pom
02 \ ; j :::; ve o | Comr P
01
00
250 300 350 400 450 500 550 600 650 700 750 8
Wavelength (nm)
B[O/EEE EEE B B B T 0Font 542 x— 412,015 nm, y = 0.671469 T m‘ rm] fets]
ready UM

<Fig. 6-2-9> Absorbance of 1 mM KzFe(CN)e solution.

(® Open the “Quantitative Analysis” window by “View"/Spectrum Tool Bar’/
check the “Quantitative Analysis”. The window of “Quantitative Analysis” is
shown on the right side of the main screen (Fig. 6-2-9).

(@) Set parameters (Fig. 6-2-10)

e Set the file name and folder of saving calibration curve by “Save”.

e Set the peak wavelength of the sample by “Wavelength_ nm”, we set 413 nm

for the ferricyanide.

e  Set the unit of solution concentration by “Con.”, we choose “mM”.

e  Set the unit of absorbance by “Intensity”, we choose “O.D. .
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Cuant. Anal,

Open |
C:\Documents and Sethings\bas\l  Sawe
Wwhavelength: 413 nm
[ Time setting: after | |rnin -
Con. |mbd -rl Intenszity -r|
Sample 1: | 3 cts
Sample | Br

<Fig. 6-2-10>

(® Input the standard concentration of “Sample 1” to “Sample 5”, and click “>>" The

vertical axis of the peak is read.

I8 visualSpectra 2.1 - [Spectrumi] FEX
AS Fle Edit View Overlay Spectrur 18 X
e
Quant. Anal
20 en
CADocuments and Selings\bast  Gave E!uant. Anal
Wavelengh| 413 rm | Open
I~ Time setting: after min v S —
e o] mewfiog]| [C\Documents and Settingstbas\l  Save
15 Sample 1 T | 0ss
Sampls2: [ 05 [ 0244
By S e Wavelength:‘ 413 mm
Sampieti [ | : ; -
sompes [ | ™ Time setting: after {r@
5
£ 10 . Confmt  « Intenslty}EI.D v]
=
g =2 Sample 1: 1 ¥y 0.485
Sample 2 (IR b 0244
5 .
mM Sample 3 0130
e Calib. | Copy Pt
N DN
Sample &
00
250 300 350 400 450 500 650 600 650 700 750 800 | »me i by
Wavelength (nm) Meas,
B0/ 8B E B B W e 0P 544 x— 412515, y = 0.125240 Cursor o e
Ready UM
<Fig. 6-2-11>

(® Change the standard, and get the peak absorbance of each concentration.
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@ Click “Calib.”, then the calibration curve is shown in the graph (Fig. 6-2-12).

¥ visualSpectra 2.1 - [Spectrumd] EEX
8 %X
Integ Timemsec) = GQuant, Anal i
20 Open '
CAD ts and Settings\bas\l  Save DRI oo e e oy .
= s .
‘wfavelength 413 nm :
I Time setting after min v +
Con[o =] Intensty[00 <] = el _E ________________
15 Sample 1 1 ﬁ 0465 (=] 3
sampez [ 05 »|[ 02m L
Sample3: [ 025 LJ 0130 r
Sample 4: > =2 . A e R e B
Sample 5 > !
3 i
g ;
5 03 05 1.0
3 4 4
2
2
g o
=
* p=auth
. . Copy Plot
" p=aZ+br+c
- Ot o y = 0.4460x + 0.0195
e [
- L4450+ 0015 =
N~ rr2=0.9939
2=03339
00
250 300 350 400 450 500 550 600 650 700 750 800 | xmax [rm] D]
Wavelength (nm) T ] oD
)] B Troce 0Pt 544 x = 412,515 nm, y =0, 131254 oo = i) BEl
|ready rum

<Fig. 6-2-12> Calibration line with three different concentrations.

Put an unknown sample into the cuvette holder, and click “Meas.” icon. The peak

absorbance of the sample is measured and displayed in “O.D.”, and the

concentration is displayed in “ mM” as following Fig. 6-13.

VisualSpectra 2.1 - [Spectrum1]

AS Fle Edt Yiew Overlby Spectum Time Window Help

IntegTimefmses) [ 40=]  Average] #=]  Bowear| 5=] GO | T Conect clechical dak sional 3D
= = = [em] =] Quart, Anel
20 Open

[E\Documents and Settings\basil _save
Wavelength] 413 rm
I Tine setting aher rin

ConfmM |  Intensiy|0.D =

15 Sample] i L0465
Sampk
Sampk
Samph =
) e [rimn] [0.0]
5
; 0.3707 [y 0184810y |
[ v
05 E
P e e P
n N = 04460 + 0.01%
X BN -
1"2=033393
0.0
250 300 350 400 450 500 550 600 650 700 750 802] ] [o]
Wavelength (nm) g
B|O|EE E == E B W W Trecs 0Font 544 x=412.915 nm, ¥ =0,184753 Cursar i i
Ready rm

<Fig. 6-2-13>
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7. Multi-Channel

7-1. Purpose of Multi-Channel

This function is designed for you to use several spectrometers on one PC. You can use

five spectrometers at the same time.

7-2. Configure the software

(D Connect the spectrometers to PC with USB cables. Using a notebook PC, you had

better to use a USBHUB with the power supply to connect the spectrometers. And

you can confirm the connection from “Device Manager” as shown in Fig.7-2-1.

File Action View Help

e @ EIHR &R %S

> 75" Ports (COM & LPT)
» J08 Process:
>-% Sound,
> {8

4§ Universal Serial Bus controllers

1§ Intel(R) ICHO Family USB Universal Host Controller - 2934
9 Intel(R) ICHO Family USE Universal Host Cantraller - 2035
§ Intel(R) ICHO Family USB Universal Host C
-9 Intel(R) ICHO Family USB Un
§ Intel(R) ICH3 Family USB Uni
§ Intel(R) ICH Family USB Uni
Intel(R) ICHI Family USB2 Enhanced Host Controller - 203A
82 Enhanced Host Controller - 203

['§ SEC2000

§ SEC2000

§ SEC2000

i§ USB Mass Storage Deffice
m

- &5
§ USB Root Hub
§ USBRootHub
§ USBRootHub
§ USB Root Hub
-§ USB Root Hub
§ USB Root Hub
§ USBRootHub

<Fig.7-2-1>

@ Open the software, it shows as [Spectrum1]. Click the “GO” icon, the

spectrometer set as [CH1] becomes effective (Fig.7-2-2). -
41000 11020-
x Ax rd e ‘
. o i \
o ZD YT \
200 300 40 Bt (::{n};l i f0n 0 A S K 81 90
ERAAEREEEEE oo BEEEEEEE NN 0o 02— €L Amy - 875 lcwser

<Fig.7-2-2>
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(@ Click “File”/ "New”, you can open a new window shown as [Spectrum2]. Click the

s

a21-(CH3) =

“GO” icon, the spectrometer setlaﬁsﬂ the next [CH*] becomes effective (Fig.7—2;:‘3).

| 52 B [03] [ I Govtsaticdichogs 0 | B ffams <]

Intensty icourks)

<Fig.7-2-3>
@ Regulate each window to suitable size.

x
T | o (] ||| o || |

120004 | =
= R
E >
‘i’ anan | E | G0 | I Comect electrical dark signal ?::w [Noma
E 6000 { 1 I
con 2 el N LA b Ay b -
AU 3 W g TR L WA T Wb A
B \‘Illwll\lﬁjw\fu Vll!uvuh‘i;ﬂlvf \y{ ||llrJ( H‘.lJL‘ " w”\_ﬂl:i\:w\ ﬂ.'tv\l RN \"
Il L A Yy
: & 920 v T T ]
o M
200
915
58 O 400 500 600 700 800 900 1000
Wavelength (nm)
| B3 2 E 5 = = 5 5 W B Trace 0 Point 1061: x = 783.738 nm, y = 920,181
Il
View spectral data n Irradiance Mode NUM

<Fig.7-2-4>
(B The time course measurement for each channel is displayed as [Monitor1] and
[Monitor2]. It indicates opening number in turn, but not corresponds to Channel
number. As shown, for example, in Fig. 7-2-5, Monitor1 corresponds to CH1, and
Monitor2 corresponds to CH3.
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File Edit View Time Window Help

A Munilun?

[ao irf

Intesity (Colins:)

wr[102] [0 | I Conectdecticaldaesn 20 | B2

|
|
400

i
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15000
=
S16000
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<Fig.7-2-5>
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8. Trigger

8-1. External trigger
It is a new developed function for external trigger to synchronize spectrum
measurement with other measurements (for example, electrochemistry measurement).
Start the spectrum measurement by an external TTL signal. Fig.8-1-1 shows the signal
chart. When the external signal changes from 5 V to 0 V, the spectrum measurement
starts.

CCD data, request Trigger off : S/W off command

Trigger on
H/W )

Trigger in ’—|—

<Fig. 8-1-1 External Trigger Signal: Low level>

8-2. External trigger

Connect the wires with Ground (GND onnectors, respectively.

GND Trigger In: 5V

<Fig. 8-2-1 External Trigger Signal: Low level>

8-3. Procedure of the software setting
(D Open the software, and save the “Reference” and “dark” spectra as common.
(@ We introduce you the Setting of Trigger with the absorbance measurement as one
example. As shown in Fig. 8-3-2, set the “Configure Time Acquisition” at
“Normal” condition. The detail is described in 5-7. of the Chapter 5.

SEC2000 Spectra System
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-
Configure Time Acqg.

Write To Disk

I~ Write Selected Data At Every 1 Frequency Settings

Ti |ALSDE1Etime

W Write All Spectrum At Every 1 Frequency Setlings

]

To |F:¥Mu\t\-Trlggertest¥ALSDB‘IDW|n?t\meaII
Initial Delay Frequency
[~ Save Every Acquisition
" Hours
 Minutes
& Seconds

" Millisecs

" Hours
" Minutes
+ Seconds

" Millisecs

Start After

[ 5

Or AtEvery

1

Cancel

-]

Duration

[~ Continue Until Stopped

Or Stop After ¢ Hours
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<Fig. 8-3-2 >
(3 Change the “Ext. Trigger” to “Trigger Disable”.

The signal of the lower spectrum

screen in Fig.8-3-3 is stopped.
-—
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@ Click the “Start” icon in the Monitor1 screen

in Fig.8-3-4. Change the “Ext.

Trigger” to “Trigger Enable”. During this time the external TTL is 5 V. Waiting for
the change of the external TTL, all screens are on standby, and the spectrum is in

condition of the stop state (Fig. 8-3-4).
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(5 When the external TTL changes from 5 V to 0 V, the spectrum measurement is

begun, and the spectrum and the monitor screens start to move (Fi
aveier S
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. 8-3-5).

® To stop the monitor, you can configure the “Duration” or change the “Ext.

Trigger” to “Trigger Disable”.
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