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License Agreement for JETI Technische Instrumente GmbH Software Products
IMPORTANT -- READ CAREFULLY BEFORE USING THE JETI SOFTWARE

JETI hereby grants to you a non-exclusive license to use one copy of the delivered JETI
software program (the "software") on a single computer according to the following items:
The software is in "use" on the computer when it is loaded into temporary memory (i.e.
RAM) or installed into permanent memory (e.g. hard disk, CD-ROM, or other storage
device) of the computer. However, installation on a network server for the sole purpose of
distribution to one or more other computer(s) shall not constitute "use" for which a separate
license is required, provided you have separate license for each computer to which the
software is distributed.

It is only allowed to use the software in connection with the JETI product (instrument,
spectrometer or OEM electronics), which was delivered with this software. For additional
JETI products you need an extra software license.

The software is owned by JETI or its suppliers and is protected by German copyright laws
and international treaty provisions and all other applicable national laws. Therefore, you
must treat the software like any other copyrighted material (e.g. a book or musical
recording) except that if the software is not copy protected you may either

(a) make one copy of the software solely for backup or archival purposes, or

(b) transfer the software to a singlehard disk provided you keep the original solely for
backup or archival purposes. You may not copy the user documentation provided with
the software and the connected JETI product.

You may not:

(i) permit other individuals to use the software except under the terms listed above;

(i) modify, translate, reverse engineer, decompile, disassemble (except to the extent that
this restriction is expressly prohibited by law) or create derivative works based upon
the software or documentation;

ii) copy the software or documentation (except for back-up or archival purposes);
iv) rent, lease, transfer, or otherwise transfer rights to the software or documentation;

(v) remove any proprietary notices or labels on the software or documentation.

Any such forbidden use shall immediately terminate your license to the Software.

(a) You agree that you shall only use the software and documentation in a manner that
complies with all applicable laws in the jurisdictions in which you use the software and
documentation, including, but not limited to, applicable restrictions concerning
copyright and other intellectual property rights.

(b) You may not use the software in an attempt to, or in conjunction with, any device,
program or service designed to circumvent technological measures employed to
control access to, or the rights in, a content file or other work protected by the copyright
laws of any jurisdiction.

(c) If you receive the first copy of the software electronically and a second copy on
physical media (e.g., CD, diskette, etc.), the second copy may be used for archival
purposes only and may not be transferred to or used by any other person. This license
does not grant you any right to any enhancement or update.

The software may include certain external software components ("Add-Ons"), including the
Lab Windows user interface and drivers. You may only call to or otherwise use such Add-
Ons through the use of the JETI applications. Any direct use of Add-Ons through a non-JETI
proprietary application, including a custom or user-written application is prohibited by this
Agreement.

If you have purchased JETI software in connection with a JETI product, you have the right
of purchasing a software update, if it is available, for a priority price.

Title, ownership, rights, and intellectual property rights in and to the software and
documentation shall remain in JETI and/or its suppliers. Title, ownership rights and
intellectual property rights in and to the content accessed through the software including the
content contained in the software media demonstration files shall be retained by the
applicable content owner and may be protected by applicable copyright or other law. This
license gives you no rights to such content.

For the JETI operating environment, the following terms apply:

—_—
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JETI warrants that for a period of ninety (90) days from the date of acquisition the software,
if operated as directed, will substantially achieve the functionality described in the
documentation. JETI does not warrant however that your use of the software will be
uninterrupted or that the operation of the software will be error-free or secure. JETI also
warrants that the media containing the software, if provided by JETI, is free from defects in
material and workmanship and will so remain for ninety (90) days from the date you acquire
the software.
To the maximum extend permitted by applicable law JETI and its suppliers disclaim all other
warranties either express or implied including but not limited to implied warranties of
merchantability and fitness for a particular purpose with regard to the software, the
accompanying written materials and any accompanying hardware.
If the media is subjected to accident abuse or improper use during the warranty period; or if
you violate the terms of this License Agreement, this warranty shall immediately terminate.
This warranty shall not apply if the software is used on or in conjunction with hardware or
software other than the unmodified version of hardware and software with which the
software was designed to be used as described in the documentation.
This limited warranty gives you specific legal rights.
Your remedies:
JETI's sole liability for a breach of this warranty shall be in JETI's sole discretion:
(i) to replace your defective media; or
(i) to advise you how to achieve substantially the same functionality with the software as
described in the documentation through a procedure different from that set forth in the
documentation; or
(iii) if the above remedies are impracticable, to refund the license fee, if any, you paid for
the software. Repaired, corrected or replaced software and documentation shall be
covered by this limited warranty for the period remaining under the warranty that
covered the original software or if longer for thirty (30) days after the date JETI either
shipped to you the repaired or replaced software or advised you as to how to operate
the software so as to achieve the functionality described in the documentation,
whichever is applicable. Only if you inform JETI of the problem with the software
during the applicable warranty period and provide evidence of the date you acquired
the software will JETI be obligated to honor this warranty.
Under no circumstances and under no legal theory whether in tort contract or otherwise
shall JETI or its suppliers or resellers be liable to you or any other person for any indirect,
special, incidental or consequential damages of any character including without limitation
damages for loss of goodwill, work stoppage, computer failure or malfunction or any and all
other commercial damages or losses even if JETI shall have been informed of the possibility
of such damages or for any claim by any other party. Further, in no event shall JETI's
liability under any provision of this agreement exceed the license fee paid to JETI for the
software and documentation.
This software is intended for use only with properly licensed media, content, and content
creation tools. It is your responsibility to ascertain whether any copyright, patent or other
licenses are necessary and to obtain any such licenses to serve and/or create, compress or
download such media and content. You agree to record, play back and download only those
materials for which you have the necessary patent, copyright and other permissions,
licenses, and/or clearances. You agree to hold harmless, indemnify and defend JETI, its
officers, directors and employees, from and against any losses, damages, fines and
expenses (including attorneys' fees and costs) arising out of or relating to any claims that
you have
(a) viewed, downloaded, encoded, compressed, copied or transmitted any materials (other
than materials provided by JETI) in connection with the software in violation of another
party's rights or in violation of any law, or
(b) violated any terms of this License Agreement.
This License Agreement will automatically terminate if you fail to comply with any term
hereof. No notice shall be required from JETI to effect such termination.
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Technical support for the software, as made available by JETI, is given directly from the
JETI office in Jena, Germany.

This License Agreement shall constitute the complete and exclusive agreement between
JETI, it's resellers and the end user, notwithstanding any variance with any purchase order
or other written instrument submitted by you, whether formally rejected by JETI or not. The
acceptance of any purchase order you place is expressly made conditional on your consent
to the terms set forth herein. The terms and conditions contained in this License Agreement
may not be modified except in a writing duly signed by you and an authorized representative
of JETI. If any provision of this License Agreement is held to be unenforceable for any
reason, such provision shall be reformed only to the extent necessary to make it
enforceable, and such decision shall not affect the enforceability of such provision under
other circumstances, or of the remaining provisions hereof under all circumstances. This
License Agreement shall be governed by the laws of Germany, without regard to conflicts of
law provisions, and you hereby consent to the exclusive jurisdiction of the provincial and
federal courts sitting in Germany. Any and all unresolved disputes relating in any way to, or
arising out of, the software, your use of the software or this License Agreement shall be
submitted to arbitration in Germany; except that, to the extent that you have breached or
have indicated your intention to breach this License Agreement in any manner which
violates or may violate JETI's intellectual property rights, or may cause continuing or
irreparable harm to JETI (including, but not limited to, any breach that may impact JETI's
intellectual property rights, or a breach by reverse engineering), JETI may seek injunctive
relief, or any other appropriate relief, in any court of competent jurisdiction.

Copyright (c) 2012 JETI Technische Instrumente GmbH and/or its suppliers.
JETI Technische Instrumente GmH, Tatzendpromenade 2, 07745 Jena, Germany. All rights
reserved.
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1. Introduction

specbos 1201 and specbos 1211 are easy to use spectroradiometers
for various applications. Their miniaturized shape makes them
suitable for laboratory as well as industrial use. They can measure
luminance/ radiance as well as illuminance/ irradiance. Furthermore
colorimetric data (CCT, chromaticity, colour purity, dominant
wavelength, CRI) are calculated from the spectral data. Therefore
they are suited for the test of light sources as CRT screens, for the
measurement of projectors and of room illuminance.

specbos 1201 is a spectroradiometer for VIS wavelength range.
specbos 1211 covers the wavelength range of 350 ... 1000 nm and
is approx. 10 times more sensitive than specbos 1201. The version
specbos 1211 UV extends the wavelength range to 250 nm.

The indication of the measuring spot on the target in case of
luminance/ radiance measurements will be proceeded with a pilot
laser circle. Irradiance measurements are done with a cosine
corrector head-piece. The software switches automatically to the
appropriate measuring mode depending from the attached
measuring head.

Measurement of radiant flux can be done with specbos 1301, which
contains an integrating sphere (diameter selectable from 50 to 500
mm).

specbos 1401 is suited for the radiant intensity measurement of
LED’s according to CIE 127. Both instruments can measure in
luminance and illuminance mode as well.

Acquisition and analysis of data is done by the PC software JETI
LiMeS. The connection to the PC is via USB interface (virtual COM
port). It is also possible to communicate directly with the instrument
without the PC program. Virtual Instruments for LabView are
contained on the CD as well as radiometric and spectrometric DLLs.
Detailed helping information for both applications is included.
Furthermore the instruments can be driven by SCPI compatible
firmware commands. The command list is also available on the CD.
specbos 1211 is available with other interfaces:

Serial interface specbos 1211-RS

Bluetooth interface specbos 1211-BT

specbos 1201 is optionally available in two special versions —
specbos 1201 flash for pulsed source measurements and specbos
1201 focus for measurement of small spots from 0.5 to 3 mm
diameter.
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PC requirements:

Pentium 4/ AMD Athlon XP or higher, min. 512 MB RAM

Graphic resolution: 1024*768, 16 bit colour depth
recommended

Windows XP, Vista or Windows 7

The device packages includes:

Basic device specbos 1xx1 with protection cap
Cosine corrector head-piece

Operating instructions

Tripod

Transport box

CD-ROM with PC software JETI LiMeS, DLLs, LabView Virtual
Instruments, operating instructions and firmware command list

USB cable
Trigger connector

Integrating sphere for Luminous flux measurement
(only specbos 1301)

Tubes and integrating sphere for Luminous intensity
measurement
(only specbos 1401)

Bluetooth antenna, bluetooth adapter and a rechargeable
lithium polymer battery EasyPack 3.7V (EZPack XL)
(only specbos 1211-BT)
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2. Operation of Device

2.1. specbos 1211

The instrument will be switched on automatically if the USB connection to
the PC is established.

Pressing the illuminated switch switches on the target marking if the
instrument is in Radiance mode. Repeated pressing switches the target
marking off.

2.2. specbos 1211-BT

The specbos 1211-BT will be powered by battery if the wireless
interface is used. The battery will be charged when the instrument is
connected to the PC via USB. Alternatively it can be charged with the
power supply.

The switch on the rearside has the following functions:

» Pressing if instrument is switched off: Switch on the instrument

» Short pressing if the instrument is switched on: Switch on/ off
the target marking

» Long pressing if the instrument is switched on: Switch off the
instrument

« If the instrument is switched off and connected to power
supply or to PC by USB:
= Short flashing — battery will be charged
= Continuous illumination — battery is fully charged
» |If the instrument is switched on:
= Continuous illumination with short breaks — battery will be
charged
= Continuous illumination — battery is fully charged
Remark: The USB connection between PC and instrument needs to be
established if the battery shall be charged via USB.

Automatic switch off:

The instrument will be switched off if there is no connection to the PC for
more than 15 min., e.g. if the operator forgot to switch it off. If the
software LiMeS is running the instrument will be not switched off
automatically.

The battery powered specbos 1211-BT will be automatically switched
off if the defined operating time without any communication is elapsed.
The device send in this case a enquire code (0x05).
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Battery down:

If the battery charge is below the low value a enquire code (0x05) will be
sent, and a timer for time out starts.

After time out the device send again the enquire code and switched
power off.
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3. Installation of Hardware

3.1. Installation of USB Device

Unpack the spectroradiometer specbos 1211 carefully and check the
delivered parts.

K
(T

trigger connector USB connector power supply

Connect the device to an USB interface of a PC or laptop using the
enclosed USB cable.

3.2. Installation of Bluetooth Device (specbos 1211 BT)

specbos 1211 BT can be used alternatively via bluetooth or USB.
Press the rearside switch until it is shinning in blue.
illuminated switch

battery bluetooth adapter

trigger connector USB connector power supply

-15-



Operating Instructions JETI — Spectroradiometer

bluetooth
antenna

The package of the device includes the bluetooth antenna. Please
connect it to the instrument as it is shown below.

The bluetooth interface is often integrated into modern computers. If
your computer is not equipped with it you need to use the bluetooth
antenna (included in the delivery).

The software directs you through the installation.

» Click on the symbol

Add a Device

» Click Add a Device

Allow a Device to Connect

Show Bluetooth Devices

Send a File

Receive a File
Join a Personal Area Metwork
Open Settings

Remove Icon
T T

Customize...
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» Click Continue and select JETI specbos 1211

Select a device to add to this computer

Windows will continue to lock for new devices and display them here.

JET] specbos 1211 5/N: 2010206
Bluetooth
Other

» Click Next

Select a pairing option

< Create a pairing code for me
The device has a keypad.

ice’ iri JET] specbos 1211 5/N:
< Enter the device's pairing code e

The device comes with a pairing code.
Check for one on the device or in the device manual.

= Pair without using a code
This type of device, such as a mouse, does not require a
secure connection.

-17 -



Operating Instructions JETI — Spectroradiometer

» Insert the device's pairing code: 0000

3 1 Addadenice

Enter the pairing code for the device

This will verify that you are connecting to the correct device.

—
©
The code is either displayed on your device or in the information that
came with the device.
JET] specbos 1211 5/N:
2010206

et ) (el

The next window finalizes the installation.

() L2 Adda device
This device has been successfully added to this computer
Windows is now checking for drivers and will install them if
necessary. You may need to wait for this to finish before your device °
is ready to use.
To verify if this device finished installing properly, look for it in
Devices and Printers.
JETI specbos 1211 5/N:
2010206
[ Close ]
—LClose_4
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3.3. Installation of RS Device (specbos 1211 RS)

Connect the device to a PC or laptop using the enclosed RS cable
and the power supply (9 V):

power supply RS232 connector

3.4. Network settings for specbos 1211 LAN

illuminated switch

trigger connector  mini USB connector  power supply 5V

To communicate with the specbos 1211 LAN via a network
connection the specbos device and the controlling PC have to use
the same network address space.
The default network setting of the specbos device is set to DHCP
(obtain network settings automatically). If a DHCP server is running
in your network the device will obtain an IP address from within the
local network address space, and no further steps are required.
If no DHCP server is available (e.g. direct connection to a PC) or you
want to give the device a fixed IP address for some other reasons,
the network setting of the specbos device has to be changed by a
tool called "Digi Device Discovery", which is available on the
installation CD.
Please note that you must have administrator privileges!
1. Connect specbos 1211 LAN to the power supply and to the LAN
(1:1 as well as crossed cables can be used)
2. Go to directory 'Tools\Device Discovery' on the installation CD
and run 'dgdiscvr.bat
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3. The tool will search all devices in your LAN and display it on the
screen

Digi Device Disc
P Addres; MAC Address Mame
Device Tasks
3192. 158.2.2 00:40:9D:5%E79E  specbos1211

#£192.168.115.163 00:40:90:2C:25:48  spechos1211

Digi Device Discovery screen with two attached devices
(devices are distinguished by their MAC address)

4. Devices, which are not configured properly to be controlled via
your LAN, are marked with a red exclamation mark

5. Rightclick on the device to configure and select 'Configure
network settings' from the menu

6. A window will appear where you can configure the network
setting of the specbos device

Configure Metwork Settings [é]

The network, gettings can be aszigned automatically if pour networl,
supports thiz capability. Otherwize, you need ta azk your netwark:
adminigtrator for the appropriate nebwork, settings.

Device: Digi Connect ME4 9210
MALC Address: 00:40:90:53E7:9E
~ ! Obtain netwaork, settings automatically

@ M anually configure netwark, zettings

|
IP Address: 192168, 2 . 2
Subret Mask: 255,255,285, 0
Default Gateway: 1921688, 2 . 1
i Save I Cancel
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7. After clicking on 'Save' a message appears that the device must
be restarted

8. If no more red exclamation mark is visible, the device is
configured properly to work in your LAN

Remark: The IP address of a PC can be found using cmd.exe in
the command line and the command ipconfig.

3.5. Installing RealPort Driver

Please note that you must have administrator privileges to install
the driver!
If you want to run JETI LiMeS software controlling a specbos 1211 LAN
device via a network connection, a special driver has to be installed. This
so-called 'RealPort Driver' provides a virtual serial COM-port, which JETI
LiMeS and also serial terminal programs can use to communicate.
This chapter describes the installation procedure of the RealPort driver.

1. Go to directory 'RealPort Driver' on the installation CD and run

'setup.exe’
2. Select'Add a New Device' and click on 'Next'
' Digi RealPort Setup Wizard e

Welcome to the Digi RealPort Setup
Wizard

This wizard will help you to manage Digi RealPort on your
system.

Digi's patented RealPort™® software enables your

application to access your seral device over the network
as if it is connected to a local COM port.

Flease select an option:

Bemaowve an Existing Device

Update Digi RealPort Software

To continue, click Mext.

Weiter = l |Abbrechen
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3. Alist with the found network devices will appear. Please select
the device a RealPort driver shall be installed and click 'Next'.
f 2* Digi RealPort Setup Wizard

Select Device
From the list below, select the device you would like to use. f your device is not in
the list, select <Device not listed> and click Next.

Devices found on your networl:

IP Address MAC Address Model
= 192.168.115.160 00:40:9D:53:E7:9E Digi Cornect ME4 3210
©£192.168.115.163 00:40.9D:2C:25:4B Digi Connect ME

&% <Devicenttiated RealPort>
8 <Device not listed>

Don't see your device? Click here for help Refresh

[ <zunick |[ Weier> | [ Abbrechen |

4. If the desired device didn't appear in the list, you have to
check the network settings of the device. See chapter
"Network Settings For Specbos 1211" for details.

5. Don't change the suggested settings and click 'Finish' to start the
installation.
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EDigi RealPort Setup Wizard — [

Describe the Device
W Erter information for the device you would like to use.

Device Model Name:

Digi Connect ME4 5210

Metwork Settings COM Port Settings Device Features
@P ©OMAC ©DNS©TcPL | Mo Forts: [¥] Encryption
192 . 168 . 115 . 160 1B [¥] Authentication

Defautt Network Profile: Sl

[TCP: Typical Settings v] comz M

RealPort TCP: [ Skip Modem PrP

] o B
[] Wait for COM open request Help

| <zuiick |[Fertigstellen | | Abbrechen |

6. After a while a dialog box should appear that the driver was
successfully installed.
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3.6. Installation of Driver Software

Please note that you must have administrator privileges to
install the device driver!
This chapter describes the installation procedure of the USB driver

3.6.1 Installation under Windows XP

1. Insert CD-ROM delivered with your device into the
CD/DVD drive.

2. If Autorun is enabled on your PC the following window
appears. Otherwise run install.exe from the CD.

m-JETI LiMe5 Install

JETI LiMeS V4.x

Light M ing Systemn

Install USB drivers...

Created by JETI
Technische Instrumente GrbH
Tatzendpromenade 2
D-07745.Jena
Tel: +49 [0)3641-225680
Fax: +43 [0)3641-225681
mail: salest@jeti. com

Internet: v jeti.com .
I Read Docurentation (POF) |

Install JETI Likde5...

Explore CO-ROM... |

Microsoft Windowes P Professional - g-
Service Pack 3 build 2600 Exit Install =I

3. Click the Install USB drivers... button and follow the
instructions to install the drivers.

4. If a warning window appears that the software has not
passed Windows Logo testing, press Continue Anyway.

5. After finishing connect your device to an USB-port.

6. A ‘New Hardware found’ wizard should appear. If it asks to
connect to Windows Update answer with No.

7. Select Install software automatically (recommended) and
press Next.
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8. Windows should complete the driver installation
automatically. If a warning window appears that the
software has not passed Windows Logo testing, press
Continue Anyway.

3.6.2 Installation under Windows Vista and Windows 7

1. Insert CD-ROM delivered with your device into the
CD/DVD drive.

2. If Autorun is enabled on your PC the following window
appears. Otherwise run install.exe from the CD.

m-JETI LiMe5 Install

JETI LiMeS V4.x

Light Measuring System

Install USE drivers...

Created by JETI
Technizche Instumente GrnbH
T atzendpromenade 2
D-07745 Jena

Install JETI LitdeS...

Tel: +49 [0)3641-225680
Faw: +49 [0)3641-226681
mail: salesEiet.com
Internet: wiwa. jeti. com

Read Documentation [FDF] |

Explore CO-ROM... |

Microzotft Windows XP Professional 2 |
Service Pack 3 build 2600 Exit Install =I

3. Click the Install USB drivers... button and follow the
instructions to install the drivers.

4. If a warning window appears that 'Windows can't verify the
publisher of this software’, click on Install Anyway.

5. After finishing connect your device to an USB-port.

6. Windows should complete the driver installation
automatically.
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3.7. PC- Software

3.71 Installation under Windows
Please note that you must have administrator privileges to
install the device driver!
Execute the following steps on the PC to install the software JET/
LiMeS :

» Start Windows 7/ XP/ Vista

e Insert the CD in the CD-ROM drive

» The following window appears, if the autostart function of
Windows is activated.
Otherwise press install.exe in the Install folder of the CD ROM.

m-JETI LiMeS Install

JETI LiMeS V4.x

Light M ing System

Install ISE drivers...

Created by JETI .

Technische Instrumente GrbH Install JETI LitdesS...

Tatzendpromenade 2
D-07745 Jena

Tel: +49 [0]3641-225680
Fax: +43 [0]3641-225681
mail: salest@jeti. com

Internet: v jeti.com .
I Read D'ocumentation (PDF) |

Explore CO-ROM. .. |

Microzoft Windows XP Professional F -
Service Pack 3 build 2600 Exit Install I

* Click the Install JETILiMeS... and follow the instructions to
install the program.
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4. Start the Software

» Start Windows and then activate the Start menu
» Select JETI LiMeS under Programs

The software will automatically find the COM port and the baudrate
(standard: 921 600 baud) after starting the program, if a
spectroradiometer specbos is connected to the PC with its USB
cable.

In some cases the automatism doesn’t work properly, especially if
there are other COM ports (Bluetooth serial ports, USB virtual com
ports,...) installed on the PC.

The software JETI LiMeS accepts an argument at starting time which
defines the COM port to use. If no argument is given (standard) the
automatic will be used. Otherwise pass a value from 1 to 256 for the
corresponding ports COM1 to COM256.

To set the argument the shortcut which starts the program has to be
edited. To edit right-click the ‘JETI LiMeS’ icon on the desktop and
select ‘Properties’. The following dialog appears:

Eigenschaften von JETI LiMeS ¥3.4.0 |

Allgemein Werkniipfung | Kompatibiltat |

Iﬂm JETI LiMeS ¥3.4.0

HE

Zieltyp: Anwendung

Zielart: JETI LiMes

Ziel: "C:A\ProgrammesJETI LiMeShlimes. exe' 4
CCProgiann nesew”d

Awsfithren in: I"E:\Ploglamme\JETI Litesh"

T aztenkombination: IKeine

Ausfihren: INormaIes Fenster j
Kommentar: I
Ziel zuchen... | Anderes Symbal... Enweitert... |

K I Abbrechen Ubermehmen
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Type the number of the COM port to use after the filename of the
executable in the ‘Target’ box (4 for COM4 in this example). Use a
space sign between the filename and the COM port number.

If no device could be found on the specified port the software asks to
perform an automatic scan.

In case of an error, this error will be displayed (see chapter

Maintenance and Error Messages).
About

T JETI LiMeS
File Wiew Calbration Calculate Extra Export  Options | Info

Batkery Status Shift+F1
About

Click Info/About! shows the following window with the software version,
the serial numbers, the used COM port, the baudrate and the firmware
version.

JETI LiMeS V4.8.1
E U D Light Measuring System

Created by JETI
Technische Instrumente GmbH
Tatzendpromenade 2
0-07 745 Jena
Tel: +43 (0 364 - 225680
Fau: +449 (00 2641-225631
hgil: zales [@jeti com
Intemet: www jeti.com

Serial #1: 2012856

Serial #2: o272

COm Port: #11

Baudrate: Q21600

Firmumare: SBOSS 1209 WIS _wP WERSION 1.4 031211

Press x to close the window.
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5.

Quick Start

Connect specbos 12x1 to a PC, laptop or netbook
Start JETI LiMeS under Programs in the Start menu

Measuring mode luminance

Integration time and maximum counts (switch on and off with F12)
~3= Zoom button

B e Cobestun Cgoin [ave Ligee Qpaues Mt

Menu bar — [ — Target Circle
e — E button )

= o Average setting
Diagram = Button for starting
(daigfy of —— E the measurement
measured .
spectrum, Measuring mode
xy/ u'v’ and calibration file
diagram or display/ selection
raw data) o 5 .

“w==" = = Display of

Snap-to-Point

measuring results

cursor with
display of prrmtall -
values -
ol E_ Quit button
Start and end wavelength ~ Export button
Attention: Do not look into the laser beam or direct the

laser to another person! Do not look into the
beam with optical devices as telescopes or
collimator lenses!

Click the Target circle button (or press the illuminated switch of
specbos 1211 shortly) and adjust the instrument viewing to the
desired position

Click the Measurement button to start a luminance
measurement

Maximum measuring time is 120 s
Press Esc to interrupt a running measurement
Spectrum and measuring values are shown

Click View/ Diagram/ Numeric values in the menu bar to open
a window, which shows the measuring values in a jumbo
format
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» Select the desired combination of values from the ring control

sl

Ble few Calbestion Cgouste Era Egcel Optiors Afout)

[protometre + chrcmatcty -

prctometric + rackometric Fite: ewegm 1
 prolometric + chiomaticly vy #1 0L Aagl? ¥
ehvomalicly Y « correlaled Colour lamperabre [rre———— P
photometric + comeiated colour tempensture Cd ..... ca -
Dholometric + dominant wavelength, colour purty E—— - 3
et Lv 1.769E+2 <5 | 5= J
cheomalicity U + comsisted colour bermparatun m
4
ad
Luminance Ly 170002 SR
Fnderce 1 sases S
388-ThOrem) FEm
. Cor Colour Temp CET | sets K
Chromaticity x  0.3302
Comnert Wowelengih ™ | 4225 am
Colou Purty e 1 .
y 03335 Choomesicly x| 0332y | 03335
v 0203 ¥ 0433

» Switch between Sl and imperial units using the Options/
Photometric units menu point

Export | Options  About!

Setup Cukpuk, .

Save Table. ..

» Measuring data transferred into the table view can be stored in
csv or xls file format.

» Use Export/ Save Table, select the file name, format and
storage location of the file and press OK.

* Proceed further measurements by clicking on the
Measurement button again

» Scroll between different measurements in the legend by
clicking on the name

Change measuring mode to illuminance

» Attach the diffusor cap to the device
» Use the program as before (except of target marker)
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6. Measurement

6.1. Procedure

The measurement
procedure consists of a
first spectra acquisition
with a fixed integration
time, a subsequent
calculation of the best

|Zoom to Rectangle Vl |

| RESET

Target

—
—
-

i

|(;1tlegrat|on ttlme for a weII;:I (S o i Average 31
riven spectrum, a second ;g 455 ~|
r_neasureme_nt with this Measurement Mode: i s
time and a final dark e —
spectrum measurement. In 4
some C?SGS more M:!urcmcni #2
adaptatlon Steps _are Measurement #3
necessary. You will be Measurement #4
informed about the status ~ |Measurement #5
Measurement #6 -

of the measurement

i cd
(Adaptlo_n to exposure, JeE i a5 4 Gk
Performing measurement) m
and about the remainin Radiance 0.153 i
. - 9 (380-780nm) . srxme
time. The maximum
|ntegrat|on time is 60 S, Corr. Colour Temp CCT 6520 K
therefore the maximum : 1018
measuring time for low Dominant Wavelength W - nm
intensity SOUICes IS approX. | ¢oiour purity PE 73 %
120 s (adaption time +
max. integration time + Chromaticity x  0.2116  y | 0.3335
max. dark measuring time).
The measured spectrum o mbllam  debadds

as well as the radiometric,

photometric and colorimetric data, calculated from the spectrum are
displayed. Furthermore the number of the measurement is shown in
the legend.

Following measurements will be shown with their values. Clicking on
the spectrum line displays the data of former measurements. A thick
line always indicates the actual spectrum.

Pressing Esc can interrupt a started measurement.
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6.2. Measurement with Additional Interfaces

6.2.1 Measurement with specbos 1211-BT
The specbos 1211-BT will be powered by battery if the wireless
interface is used. The battery will be charged when the instrument is
connected to the PC via USB. Alternatively it can be charged with the
power supply.
The switch on the rearside has the following functions:
¢ Pressing if instrument is switched off: Switch on the
instrument
e Short pressing if the instrument is switched on:
Switch on/ off the target marking
* Long pressing if the instrument is switched on:
Switch off the instrument
e If the instrument is switched off and connected to power
supply or to PC by USB:
»  Short flashing — battery will be charged
e lllumination off — battery is fully charged
e If the instrument is switched on:
e Continuous illumination with short breaks — battery will
be charged
e Continuous illumination — battery is fully charged

Remark: The USB connection between PC and instrument
needs to be established if the battery shall be
charged via USB.

iwJETI LiMeS | Battery Status: Charged

File Wew Calbration Calculate Extra Export  Options | Info

Battery Status Shift+F1
About

The battery status is shown in the software JETI LiMeS in the title bar.

Automatic switch off:

The instrument will be switched off if there is no connection to the PC
for more than 15 min., e.g. if the operator forgot to switch it off. If the
software JETI LiMeS is running the instrument will not switched off
automatically.
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Battery down:
If the battery is down during operation the following window will
appear:

I"‘M; Battery Status ==

Battery Capacity: 1%
Charge Current: -
Battery Voltage: 344V

Close

After 3 minutes the connection will be cut and JETI LiMeS goes to offline
mode. Now it is possible
» to save all previous measured data and finish JETI LiMeS
or
e to connect the instrument to external power (USB or power
supply), press CRTL | to reconnect and continue the in
measurements with JETI LiMeS.

L% JETT LiMeS ==

Lost device connection!
Device was switched off.
To reconnect switch device on and press CTRL-I.

L JETT LieS ==

Device successfully re-connected.
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Operate without software JETI LiMeS

The battery powered specbos 1211-BT will be automatically switched
off if the defined operating time without any communication is elapsed.
The device send in this case a enquire code (0x05).

If the battery charge is below the low value a enquire code (0x05) will be
sent, and a timer for time out starts.

After time out the device send again the enquire code and switched
power off.

6.2.2 Finishing the Program

JETI LiMeS |

Cne or more measurements are nok savedfexporked,
Do waou really wank to quit?

The program can be closed by selecting the Quit button or by typing
Alt Q on the keyboard. If one or more measurements were not stored
the following window appears to avoid data loss.

6.3. Measuring Modi

6.3.1 Luminance Mode
¢ Connect the instrument to the PC
«  Start the software
e Click on Target (or press the
illuminated switch of specbos 1211

shortly)

Target — Indication of the Measuring Area -w 100 %
In luminance mode appears a Target area button. It —
becomes red when the laser is switched on. Calibrati "
specbos 1211: Alternatively the switch on the rear Ly ga= =S
side of the instrument can be used. Press shortly to -~ 1&3%

. Noasure, -
switch on/off the target marker. : 5%
The diameter of the measuring spot can be adjusted Fadianse 5 cq,
by changing the distance to the measuring object. The 1,5 %
inside of the red circle marks the measuring area. 0,5 %
0,2 %

0,1 %

-34-



Operating Instructions JETI — Spectroradiometer

Adjust the instrument that the laser circle is placed on the desired

measuring location. After switching on the laser is shortly flashing to

catch the attention of the user. Afterwards it shines continuously. A

right mouse click on the target button allows to reduce the laser

intensity.

Attention: Do not look into the laser beam or direct the laser to
another person! Do not look into the beam with
optical devices as telescopes or collimator lenses!

Calibration File: Eiht- Al 4
#1 OL455 v|
Measurement ode: Measurement
Radiance v|

Screen
Measurement #2
Measurement #3
Measurement #4
Measurement #5

Measurement #6 E
cdf
Luminance Le 45.4 —
m
Radiance Le 0.158 W
(380-730nm) SF R

» Click on Measurement or alternatively use the trigger
connector to activate a measurement. The measured data
will be shown below the measurement button.

* Esc key can interrupt a running measurement

*  Only for information:

Press F12 shows the used integration time and the measured
counts

* If needed:

 Rename the measurement

e Save the measurement or

» Save the measurement as reference
*  Quit ends the program
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6.3.2

6.3.3

llluminance Mode
Connect the instrument to the PC
Attach the diffusor and locate the
instrument in the desired measuring
position
Start the software, it will automatically
switch to illuminance mode
Click on Measurement or alternatively
use the trigger connector to activate a
measurement.
The measured data will be shown below the measurement
button.
Esc can interrupt a running measurement
Only for information: press F12 shows the integration time
and the counts
If needed:

¢« Rename the measurement

* Save the measurement or

» Save the measurement as reference
Quit ends the program

Luminous Flux Mode - specbos1301 and 1311
Attach the device to the integrating sphere
Connect the instrument to the PC
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Measuring port Sample port

» Start the software, it will switch to Luminous flux mode
»  Switch on the probe and insert it into the sample port of the
integrating sphere
» Click on Measurement or alternatively use the trigger
connector to activate a measurement
The measured data will be shown below the measurement
button.
» Esc can interrupt a running measurement
e Only for information: press F12 shows the integration time
and the counts
e If needed:
« Rename the measurement
e Save the measurement or
» Save the measurement as reference
*  Quit ends the program

6.3.4 Luminous Intensity Mode — specbos1401
» Connect the instrument to the PC and to the measuring set
up
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e Start the software, it will switch to Luminous intensity mode
¢ Type in the measuring distance
It will be requested automatically, if the program is started
with the attached measuring head. Use CTRL D if the
distance shall be changed during the measurement.

Measuring Distance ll

Please enter the measuring distance for radiant intensiy:

Condition B ﬂ 100 I

e Default values are 316 mm (condition A of CIE 127-2007) and
100 mm (condition B of CIE 127-2007). Other values are also
possible, if you don’t use the tubes.

« Insert the probe into the holder and switch it on

¢ Insert the holder into the port

« Click on Measurement or alternatively use the trigger
connector to activate a measurement.

The measured data will be shown below the measurement
button.

* Esc can interrupt a running measurement

¢ Only for information: press F12 shows the integration time
and the counts

e If needed:
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* Rename the measurement
» Save the measurement or

» Save the measurement as reference

*  Quit finishes the program

6.4. Special Measurements

6.4.1 Small Luminance Sources

(only specbos 1201 / 1211 focus)

specbos 12x1 focus can be used with special attachments
(focusing optics) for measuring small sized lighting areas, e.g.
alphanumeric displays or signs. Therefore different add-ons for spots
of 3 mm, 1 mm and 0.5 mm diameter are available.

Name Meas. Meas. Field of Lenath
diameter | distance view g
3 mm 70 mm 2.1° 77 mm
Vo
Focusing optics 3
Spectroradiometer 1 mm 26 mm 1'90 26 mm
'El. spechos 1201
Focusing optics 1
0.5 mm 46 mm 0.6° 77 mm
Focusing optics 0.5
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The attachments will be screwed on the flange of specbos 12x1 focus.
The device detects the measuring head automatically and calls up the
corresponding calibration file.

L]

6.4.2

Connect the instrument to the PC

Start the software

Click on Target

A right mouse click on the target button allows to reduce the
laser intensity. Use 0.2%, 0.5% or 1.5% for best viewing
conditions with the focusing optics.

The device has to be positioned in the right measuring
distance (focus) for measurement. For the right measuring
distance use the table above. The measurement process
itself is the same as without

additional optics.

Adjust the device that the laser |_/
circle is placed on the desired 100 =
measuring location, attach the . .
loupe when using the focusing Caliprati " :°
optic 0.5mm #4 oLase 0
Click on Measurement or Measurer "
alternatively use the trigger Radiance 3
connector to activate a Y 25%
measurement. 1,5 %
The measured data will be 0,5 %
displayed below the measurement 0,2 %
button. 0,1 %
Esc can interrupt a started

measurement

Only for information: press F12 shows the integration time
and the counts
If needed:
¢« Rename the measurement
+ Save the measurement
« Save the measurement as reference
Quit exits the program

Pulsed Sources
(only specbos 1201 flash)

Flash measurements are only possible with specbos 1201 flash.
Continuously pulsed sources as well as single flashes can be measured.
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» Connect the instrument to the PC and attach the diffusor
» Start the software, it will switch to illuminance mode

Measurement of Continuously Pulsed Sources

specbos 1201 flash is equipped with an additional detector in the
frontside, which measures the period of the source. This cycle time is
used as time basis for the adaption of the exposure. The frequency
can lie between 0.2 and 20 Hz.

i | Cptions | About!
Cbserver
Phiotometric Lnits
Diagrams
Zalculation Range

[ Tvpe of light source
Murnber Format

conkinuous radiation
¥ pulse sequence
single Flash

| v\ v v v

Please ensure that the measuring light hits this detector without
obstructions.

First switch in the menu point Options/ Type of light source to Pulse
sequence (this is only possible if the instrument is in illuminance
mode).

Now the unit is ready for the measurement of repetitively pulsed
sources. Press the Measurement button to start a measurement. The
photometric and radiometric values will be given as exposure and
the units are Ix s and J/ m2. Furthermore the measured cycle time
will be displayed left of the logo. If the intensity is too high (already
overexposure with one pulse) this will be shown in a special window.
Reduce the intensity by increasing the measuring distance.

Measurement of a single flash (with pulse length in ps-range)

It is also possible to measure a single flash. In this case it is
necessary to trigger the flash by the specbos 1201 flash unit.
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Options | About!

I Chserver
Photometric Lnits
Diagrams
Calculation R.ange

| Type of light source continuous radiation

pllse SeqUENEE
¥ single flash

| v ¥ ¥ w r

Mumber Formak

See chapter Trigger Functions for the pinout of the rear side
connector and connect it with the trigger input of the flash lamp.
Switch the unit to Options/ Type of light source/ single flash. Now
press the measuring button to start a measurement. The integration
time is fixed to 200 ms. Again the photometric and radiometric data
are displayed in exposure units. It will arise a special window in case
of over or under exposure.

| warning x|

Underexposurel Please increase intensity,

Ok

Adjust the intensity by decreasing or increasing the measuring
distance. Regardless of under exposure the measurement is valid. In
case of overexposure the results are not valid and will not be shown.
The effective intensity I« [cd] of a single flash (with neglect able pulse
length) can be calculated from the measured Luminous exposure H,
[Ix-s] by the following equation (d — measuring distance [m]):

H
I, =—>0d*
T 02

6.4.3 Luminous Flux measurement mode with self
absorption correction
(only specbos 1311 with hinged sphere and auxiliary
lamp)
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If the integrating sphere is equipped with an auxiliary lamp, this lamp can
be used to compensate the self absorption of the sample. This function is
mainly applied if the 411 measuring geometry is used.

sample port or
closed port
specbos 1311

.

auxiliary lamp JLQ3
with manual shutter

The auxiliary lamp JLQ3 is described in an extra instruction.

*  Switch on the auxiliary lamp (connect the power supply) and
open the manual shutter

*  Monitor the stability of the lamp using the menu point Extra/
Check auxiliary lamp stability ...

iEnw JETI LiMeS

File Wiew Calbration Calculate | Extra | Export  Options  About!

Snapshok 3
Pass | Fail 3
Rank. ..

| Check auxiliary lamp stability. .. |

The stability check mode proceeds a measurement every 30
seconds and the difference between two successive measurements
is shown in percent. The button Trend allows to see a table with all
difference values.
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U Stability Check (=]

50 00 59

.10.m 0.0

2400

Start Close

Remark: This check can also be used to monitor the
temporal behaviour of other lamps.

*  Stop the stability check by pressing the Close button, if the
desired stability, e.g. 0.5 % is reached.

* For the following step the sphere has to be without a sample
and closed.

e Select the menu point Calibration/ Determine correction
factor (this is only possible if the instrument is connected
properly to the sphere) and start a first measurement of the
auxiliary lamp.

*  Open the sphere, install the measuring sample (leave it
switched off) and close the sphere, afterwards start the
second measurement

¢ Close the auxiliary lamp shutter when the measurement was
executed and finish the correction measurement.

*  The correction spectrum will be calculated, stored and
applied to all following measurements in flux mode. This will
be marked by a yellow background of the calibration file
headline. Furthermore every measurement where the
correction was used will be marked yellow in the legend.
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Remark: The correction data can be used for all following
measurements if the type of sample was not
changed. Otherwise the auxiliary lamp measurement
has to be repeated for the new sample type.

* The correction data can be removed using the menu item

. The data will not be
stored if the measuring mode was changed or JETI LiMeS
was closed.

« The correction spectrum can be visualized using the
menu item.

*  Switch on the power supply of the sample and proceed the
measurement as described in chapter Luminous Flux Mode
— specbos1301/ 1311
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6.5. Special Calculations

7w JETI LiMeS

Eile  Wwiew Calbration | Caloulate | Extra Export  Ophions  Info

1 O0E+0 - CRI {Colour Rendering Index)...
Circadian Metrics...
9.50E-1 - PA&R (Photosynthetically Active Radiation). .,
TR = LED ¥alues. ..
RGE Walues. ..
8.50E-1 - Colour Values, ..
Spectral Caloulation,
&.00E-1 - Ratio Calculation. .
7 S0E-1 - Mektarnerisni.. .

Savitzly-Golay

TOME A4

6.5.1 Colour Rendering Index (CRI)

The calculation of the colour Rendering Index is done according to
the CIE report 13.3-1995.

Simply click on the menu point Calculate/CRI (Colour Rendering
Index)... after a measurement and the window will be opened.

CIE 13.3 Colour Rendering Index N [

File Mame: Measurement #2

™ manusl
Reference luminant anlight =000k v| CCT 11385 K

Chramaticty Difference DC= 1.1E-2

CRl color samples JIS color sample
Ri= 903 | Re= 32 | R15= 845 |
Re= 2943 | Ro= 534
Ri- o [ RiG- 855 |
Ra= 343 | Ri1= =2 R
Re= o35 o ri2= o3 .
Re= 935 [N Ri3= 921 | (mean value of R1 - R8)
Ri= 894 | ria= ses 88.80
Cloze

-0 -



Operating Instructions JETI — Spectroradiometer

The General colour Rendering Index R, as well as the Special
Indices Ry ... Ris and the JIS Rss are calculated. Furthermore the
chromaticity difference DC between the source to be tested and the
reference illuminant is shown. This reference illuminant is
automatically calculated from the Planckian law, if the colour
temperature of the sample is below 5000 K and from a daylight
approximation, if it is above 5000 K. The measured CCT will be used
for the reference calculation.
Remark: If the CCT of a light source cannot be calculated,
because the chromaticity location is too far from the
Planckian curvature, then the colour Rendering
Index calculation is also not possible.

It is also possible to select the reference illuminant manually by
clicking the appropriate box. Then another CCT than the measured
one can be used. If the manual option was selected, successive
measurements will use the selected value of CCT. If DC is greater
than 5.4010° the resulting colour Rendering Indices may be expected
to become less accurate.

Furthermore it is possible to use standard illumination spectra as
reference (illuminant A, B, C, D65, TL33, TL84).

The CRI Window can be left open for observation during further
measurements.

6.5.2 Circadian Metrics

The action spectrum for circadian effects due to suppression of
melatonin is implemented in the software. Therefore it is possible to
calculate the circadian radiant value (Xec) and the circadian action
factor (a.) of a light source. This is possible in all measuring modes.
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x

File Mame: Measurement #1

Circadian metrics

Lec | 8.038E-1 AL
St SHm

acy | 2.896E-1

CCT | 17756 K

Cloze

Select Calculate/ Circadian ... in the menu. In addition there will be
indicated the measured CCT due to their correlation to ac,.

If the circadian values are of further interest the window can be left
open for following measurements.

6.5.3 Photosynthetically Active Radiation (PAR)
The general PAR value Eg is the number of photons emitted by a
light source in one second regardless of their individual frequency
and of their impact on the biological system. It will be calculated
according to the following formula and can be obtained in the menu
Calculate/ PAR...:

P

phot

1 A
= [EG)-4-di
M! (4)

E (A) — measured spectral distribution, A2 — wavelength range, h — Planck
constant, ¢ — speed of light

The standard wavelength range for PAR is 400 to 700 nm, but the

borders can be changed. Furthermore it is possible to calculate the
PAR value in limited wavelength ranges of 100 nm.
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W pAR (Photosynthetically Active Radiation) =

File name: Measurement #1

start wavelength [nm]  end wavelength [nm] W Action spectrum of photosynthesis
- F |
3400 2700 _
| File name:
Photosynthetically active radiation |
| |PhotosynthesisSpectrum.csv
Mol |
Ephot |3,0459E+1 ublel [
4 83qm | File info:
- Enbat (309 A00Am = uio . start wavelength [nm] memeo
400 DN 5031-10 Action
Mol | spectrum of
¥  Ephot(401.500nm) 8 7539E+0 = | end gthfnm]  |photosynthesi
725
W Ephot(501.600nm) 1,1198E+1 —
| Photobiologically active radiation
W Ephot(601.700nm) 1,0455E+1 ==
Ephotbiol |2,1264E+1 whol

Additionally it is possible to calculate an effective PAR number E oo, if
Action spectrum of photosynthesis is checked. It uses an action
spectrum of photosynthesis and weights the effect of the photons
depending from their wavelength. The following formula is used (s(A) —
action spectrum):

: Ea-bhe
bphofbfof T h-c :[t(/").-s(/u)')u'd),

The action spectrum according to DIN 5031-10 must be loaded if it use
at first. The file is locate in the JETI LiMeS folder under functions. In
future it is used by default, but every other spectrum can be loaded. A
user defined curve has to be stored as .csv file taking care on its
structure: it must be the same as in other function files.

If the value is of further interest the window can be left open for following
measurements.

Remark: The PAR values are measured physically correct, if the
instrument is used in llluminance mode.
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6.5.4 LED Values

The menu point Calculate/ LED Values ... offers the possibility to
display the main optical values of LEDs in one window.

LED Measurement x|

File Mame: red

d
Luminance Ly | 8.846E+1 :n—

Chromaticity x | 0.5084 | 0.3247

Dom. Wavelength [nm]  Colour Purity [%]
B16.5 50.3

Peak Wavelength [nm]  FWHM [nim] Threzhold [%]
56 338 =T

Centroid Wavelength [nm] | Threshald [%]
528.9 =T

Cloze

Peak and centroid wavelengths are combined with a threshold
setting. This threshold cuts the bottom of a measured spectrum at
the selected percentage of the maximum. It can be used to reduce
the influence of a noisy baseline.

The LED Window can be left open for observation during further
measurements.

6.5.5 RGB Values

The menu point Calculate/ RGB Values ... offers the possibility to set
RGB primaries and measure the RGB numbers of a display.
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RGB Yalues x|
File Mame: Measurement #1
RGH space manual V|
RGH Primaries
R G B Wiihite
¥ 0.7350 0.2740 01670 0.3330
' 0.2650 07170 0.0090 0.3330
E =] (=]
F= [4.31
G= (4347
B= (3354
Cloze

Use one of the predefined data sets (EBU, HDTV or SMPTE-C) or
type in user specific x and y values for the primaries and the white
illumination (manual).

PALISECAR (EBU 3213ATLD b

manuaEl

v PALISEC AN (EBU 321 3ATLY
HOT (ITU-R BT.709-5)
SMPTE-C

Furthermore it is possible to measure the primaries with specbos
12x1 and transfer the results into the RGB window using the Get
buttons (always the actual measurement will be transfered).

The RGB values of the actual or marked measurement will be
calculated. It is possible to export these results in Excel.

The RGB Window can be left open for further measurements. The
settings of the primaries and the white illuminant are stored when the
program will be finished.

JETI offers the special software MoDiCaL with extended features for
monitor measurement.
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6.5.6 Colour Values

The menu point Calculate/ Colour Values ... offers the possibility to
see the chromaticity values xyY and tristimulus values XYZ on one

window.

e Colour values

File Mame: Measurement #1

X

CIE sy
X

0,3212

0,3342

1684

—CIE v Z|
=

1614

1685

1727

Cloze

The window can be left open for further measurements.

6.5.7 Spectra Calculation

The menu point Calculate/ Spectral Calculation ... allows to proceed
spectral calculations with two spectra or a measured spectrum and a
weighting function. The basic operations of +, -, * and : are possible.
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Select the operation with the appropriate button in the upper left
corner of the window.

L Spectra Calculation [o & =

File Name: Measurement#1

Muiply vl

Start Wavelength [nm]
350

JEX spectrum G-300M.csv

| Load... I show function !

End Wavelength [nm]
ODE-£- 500
Memo

EX spectrum
Ed- G-200M(PS-2)

E o oora_ Type

Function

The first operand is the active spectrum and the second one can be
a reference spectrum (see paragraph 8.2) or a weighting spectrum in
csv format according to the following structure:

TYPE, FUNCTION

Start Wavelength [nm],350
End Wavelength [nm], 500
Number of points, 151

Memo, EX spectrum G-300M(PS-2)
Unit, none

Wavelength,Relative Intensity
350,0.987719
351,0.988889

352,0.
353,0.
354,0.
355,1.

990643
992982
995906
000000
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356,0.999415
357,1.000000
358,0.998830
359,0.998830
360,0.996491

The wavelength step width can be 1 or 5 nm. If the unit is specified
with “none” the unit of the weighted spectrum will be displayed,
otherwise the unit a.u. (arbitrary units) will be used.

The second spectrum / weighting function has to be loaded with the
Load button and can be viewed using the show function button.

The spectrum resulting from the calculation is shown in the diagram.
Furthermore an integral value is calculated by integration.

L Spectra Calculation [o & =
File Name: Measurement#1
Mutiply | v  JEX spectrum G-300M.csv | Load... I S — ! Start Wavelength [nm]
350
5.40E-4- End Wavelength [nm]
5.00E-4- s00
45064 it
EX spectrum

4.00E-4- G-300M(PS-2)
3.50E-4-

_m

% 3.00E-4- Type

& "—‘—“—‘—‘-"

F

% 25064 mcton
2.00E-4-
1.50E-4- Integral Value
1.00E-4- 1.419E-2
5.00E-5-
0.00E+0-, | ] 1 | | ] | | [ 1 | | [l | |

350 360 370 380 390 400 410 420 430 440 450 460 470 480 490 500

The settings of spectra calculation will be stored.
Examples for the application of weighting functions are the
measurement of
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» Effective radiation for plants in greenhouses
» Damaging radiation for artwork
» Hazardous optical radiation for humans according to directive
2006/25/EC (the weighting functions are contained on the
software CD)
» Charging radiation for phosphorescence displays
The calculated integral value is indicated without dimension unit, it
represents the corresponding value according to the application.
Due care has to be exercised during measurements with weighting
functions to obtain accurate results.

6.5.8 Ratio Calculation

The menu point Calculate/ Ratio Calculation ... allows to calculate
the ratio of an integral spectrum in two wavelength ranges. The
specified wavelength ranges will be stored for each measurement
separately.

i Ratio Calculation ﬂ

File Mame: Measurement #1

[ Dividend
Stant Wavelength [nm] End Wavelength [nm]
e =

- 380 - 400

[ Divisor
Stant Wavelength [nm] End Wavelength [nm]
e =

- 400 - 420

Ratio Yalue 012149

Cloze

-55.



Operating Instructions JETI — Spectroradiometer

6.59 Metamerism

The menu point Calculate/ Metamerism allows to calculate the
metamerism values M, and M, according to ISO 23603:2005. M, is
only calculated if a specbos 1211 UV is used.

First of all it is necessary to select the daylight reference illuminant.

L Metamerism Index @

: 150 23603: 2005
File name:

du'y, Vi

Limi= 0015
dE, dE, dE, o dE AV

L 5

W, [380;780]

M, [300;700] |0.000 0,000 0,000 0,000

Close

Afterwards the color difference du’sov'1o of the actual spectrum and
the selected reference illuminant is calculated. It is marked in red
when the limit of 0.015 is exceeded.

The individual dE of the metameric samples are shown in addition to
the average values M, and M..

L Metamerism Index @

: 150 23603: 2005
File name: Measurement #1

Limit= 0,015|
dE, dE, dE, dE, dE, AV
M, [380;780] |2837 0,445 2,327 3,337 3,576 2,524
M, [300;700] 2721 4,438 5,593 4270

Close
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7. Software Settings
7.1. Measurement Settings

711 Integration Time
The instruments adapts the integration time automatically to the
measuring conditions.

Intervall (seconds) i‘ 10
Continuous Scan [
Hold Integration Time: 2

It is possible to hold an once determined integration time for further
measurements. This is mainly interesting in case of measuring
objects with similar intensity. Simply click the box Hold Integration
Time. There will shown a warning if over and underexposure occurs
(Couldn’t hold integration time). Then a new adaptation will be
processed and the time will be hold for further measurements.

Enable fixed integration time |

Please enter a fixed integration time in milliseconds.
Mote Ehat Fix the time could be cause unexpected measuring results.

J=00

In some cases it is desirable to set the integration time to a fixed
value. This can be done with CTRL T. Afterwards write the desired
time (in ms) into the appearing window.

Following measurements will use this integration time without any
adaption.

A suitable value for the integration time can be found after a first
measurement with activated adaption by pressing the F12 button
(Tint).

Deactivate the fixed integration time function by pressing CTRL T
again.
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71.2 Continuous measurement

If you want to measure continuously you have two options. If you
select Continuous Scan and the interval [s] the measurement
procedure is like described in chapter 6.1.

If you select Hold Integration Time and Continuous Scan the
measurement is without adaption. Normally the integration time at
start will be hold for all subsequent measurements.

Interval (seconds) il 10

Continuous Scan

—
Holdl Integration Time [
Fixed Integration Time @ 1000ms

Export to Excel QuUIT

It will be adapted without warning in case of over or under exposure.
This can influence the difference of time between the successive
measurements. If you want to get a constant repetition rate you have
to use the CTRL T option (fixed integration time).

713 Change measurement name
The proceeded measurements will be named with consecutive
numbers. It is possible to change this standard name.

F
Caiibration Fife: SRETEER | |
#1 OLa55 v|
Moasurement Moda: Measurement
Radiance "V|
Measurement #1 ﬂ
Meazurement #2 :
Fename
Change Plot Options j
.................. Dokt
o

¢ Make a right mouse click on the desired measurement name
in the legend to open a panel
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* Rename changes the measurement name
» Change Plot Options open the following window:

iiw Change Plot Dptions

File Mame:  hMeasurement #1

Spectrum Plot Options

Line Style

=0olidd il

804 Cancel

The plot color can be change and also  [w 2qjid

the line style. dash

* Delete deletes the measurement ot

«  Pressing the DEL key also deletes the LI
actual or marked measurement dash dot ot

There will always appear a confirmation window until the data will be
deleted.

71.4 Delete Measurements

The active measurement or all measured data can be deleted under
the menu point File.

A single measurement can also be deleted with the DEL key after
selecting it in the legend with a left mouse click. It is also possible to
delete a number of measurements using the CTRL or SHIFT keys in
the usual manner. All measurements can be deleted together with
CTRL DEL.
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T JETI LiMeS

File | Wiew Calibration Calculate Extra Export  Oplions  About!

File Managetr. ..
Save as reference. .,
Capture k

Clear Active Del
Clear all Crrl+Del

vt

There will appear a confirmation window before the data will be
deleted.

71.5 Averaging

The Average setting between JETI logo and

measuring button can be used to obtain the ~ #+&ragde §1
spectrum as the mean value from up to 32

successive measurements.

7.1.6 Observer

The menu point Options/ Observer can be used to switch between
the 2° and 10°. In case of 10° all relevant data will get the index 10.

Attention: The CRI and CCT calculation is only possible
with the 2° setting.

Please keep in mind that specbos 72x71 in luminance mode has a
field of view of nearly 2°!

71.7 Calculation Range

The menu point Options/ Calculation Range allows to specify if the
radiometric value will be calculated from the entire calibrated
wavelength range (specbos 1201 380 ... 780 nm; specbos 1211
350 ... 1000 nm) or only from the limited (displayed) range (user
selected range).
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Opkions | About!

Ohserver
Photometric Uniks
Diagrams

| Calculation Range
Twpe of light source
Mumber Format

v YIS {380-780nm)
calibrated range (380-750nm)
user selected range

* w| w| v v w

See chapter Spectra Calculations how to change the wavelength
range.

71.8 Sl Units/ Imperial Units

Luminance Le 258 i
Radiance Le 2 04 w .
(380-780nmM) R

It is possible to switch between S| and imperial units using the
Options/ Photometric units menu point. In case of Imperial units
luminance will be shown in footlamberts (fL) and illuminance in
footcandle (fc).

71.9 Number Format
The option Number fFormat allows to switch between scientific and
floating point notation.

7110 Target

The target laser will be switched off automatically, if a measurement
will be started. Afterwards it will not be switched on again.

The Options/Target/ Laser on after measurement causes that the
target laser will be automatically switched on again after a
measurement. This feature can be used for a new adjustment of the
measuring area.

wdETI LiMeS
File View Calirstion Calculste Esra Expost | Options | Info

1,00E+0- Dbserver — »

Photometric Units 3

L=l Diagrams e

9,00E-1 - Calculation Range 3

upe of gt source 3

/5061~ Mumber Fomat »
| Taiget * ¥ Laser on after measuremen!

&.00E-1 -
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The feature is active after each single or continuous measurement.

7.2. Display Settings

7.21 Zoom

Diagrams can be zoomed with the cursor
by pressing CTRL. The kind of zoom can | Zoomtao Rectanglﬂ"f |
be selected in the pop up menu left to the v zoam ta Rectangle
JETI logo. X-Zoom and Z-Zoom is only
valid for the spectrum diagram.

Zoom out by pressing RESET below the
Zoom pop up menu. Zoam Around Poirt

The start and the end of the displayed

spectrum can alternatively be adjusted at the screen edge below the
diagram with Start of Spectrum and End of Spectrum. In addition of
using the up/down arrows, the displayed spectral limits can be typed
in using the keyboard number pad. The maximum interval for
specbos 1x01 is between 380 nm and 780 nm. Always the full
spectral range of the device is used for a measurement.

¥-Zoom
Y- Z00m

Start of Spectrum [nm) : 380 End of Spectrum [nm] 5 730

Remark: The start and end wavelength settings will be used
for the calculation of the radiometric value if its
calculation range is set to user selected range.

7.2.2 Diagram Options

Selecting View/ Diagram in the menu bar opens a window, where the
display of the spectral data, the xy and u’v’ diagrams, the
classification screen or the display of enlarged numerical values can
be selected.

ol JETI LiMeS

File | Wigw | Calbration Calculate Extra Export  Options  About!

[ Diagram ¥ ¥Spectrum F2
Speckrurm vigw ¥ Chromaticity =,y F3
Chromaticity u',' F4

Raw spectrum F5

Rank wigw F&

MNumeric walues F7

Table view Fa
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B-mcﬁrmmmmam’mﬂmm

The menu item View/ Diagram/ Raw spectrum allows to
display the raw data of the spectrograph. This can be useful
sometimes, e.g. if the general characteristics of the
measured spectrum outside the calibrated range is of
interest. The raw spectrum is the basis for all radiometric

calculations.

1 B4E-3 -y

& @ =

Radiance (s sgmnem]

i

Photometric Units »

30 400 420 440 450 450 SO0 520 540 SED SBO BO0 G20 G40 G0 680 700 70 740 7E0 TE0

Wawelength jnmi]

Wasvelergih [nm| 3800 Spectrl fadeance f(sesqriom)] | 1 TSIE-E

Saart of Spectnum jrm] 4 30 Endoi Spectnminel F 7o

—r

| Toget

| — «d
| Lumnance | ms ow
w

Le | 0078

¥
H

| Corr. Colour Temp  ©CT | an0s

=

| omnent wevelengn w1 | 94 am
| cotour Purty | ws =
|Cwometicty = 034y |03

CRECNS 1T

5

m |

Fokd intgration Time:

|!-[|||ﬂl‘ll|x. ..|i I QU l

The colour coordinate diagrams contain the Planckian
curvature for orientation. The actual measuring values will be

indicated in the diagrams.

In both colour diagrams zooming is possible with the Zoom function
appearing left of the JETI logo.
It is possible to switch on and off the dominant wavelength
scale at the curved border of both colourimetric diagrams
with Options/ Diagrams/ Labelled xy- and u’v’-diagram.
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* The Rank view shows the result of the classification after
defining and enabling it in the Extra/ Rank... menu point.
(Chapter 8.2)

* Numeric values switches to a large display mode of selected
values. The kind of data can be selected in the pop up menu
above the values.

-64 -



Operating Instructions JETI — Spectroradiometer

Bl Vew Clbestion Cpouste Extra Ewel Options Apout

. cd - F
Luminance Lv 1470E+3 —
m
1.4TDE+3 :‘r
- w, Domisant Wavsiangh W : —
Radiance Le 6.600E+0 L
Sram Chiomaliely ® | 03194 3538

The number format for luminance/ radiance, illuminance / irradiance,
luminous/ radiant flux (with specbos 13x1) and luminous/ radiant
intensity (with specbos 1401) can be change between scientific and
floating point notation.

Options | About!

" Observer
Phokormetric Units
Diagrams
Calculation R.ange
Twpe of light source

| Murnber Formak

|l v v v v w

¥ scientific notation

floating point nokation

The last item of the View menu is the data table (View/Diagram/
Table view). It can be used to display the measuring data and to
save them in .xIs or .csv files.
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i e Gatrn e Lovs e Gptren e

JEL

Aovangs 31

el

Conr Colow Temp  CET | wil K

Daminant Wavelergih W .

Cobour Purity e =

Chuomaticly » | 03m8 5 | 0303
=

o [oxm: ¥ | obmr

F i meld A commsus sean

[ ot conmn ] G Tale I i ) e
ats ¢
| Transter | auIT

(B ]

» Select Export/ Setup Output and choose the desired data to
be transferred into the table.

= JET] LiMeS

Fle Mizw Caibeacicn Zalodlate  Extra  Expock | Dptions  &bouk

“etLp OLEFLL. ..

Zave Table, .,

Remark: The boxes Spectral Radiance/ Irradiance/ Radiant Flux/
Radiant Intensity, Luminance/ llluminance/ Luminous Flux/ Luminous
Intensity and Radiance/ Irradiance/ Radiant Flux/ Radiant Intensity
appear in dependence from the attached measuring head.

* In case of selection of the spectral data the user has to click
on the desired wavelength step width for the transfer (1 or 5
nm). Line Offset in Table shifts the transfered data downwards.
Finally click on the OK button to close the window.
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ifTiw EHPOrE Setup ﬂ

<]

Spectral Radiance instepzof [ 1nm ™ Snm

Luminance Ly

Fadiance Le

Carr. Calour Tetngp., CCT

Daminste Wavelength

Colour Purity

Chraomaticty =, v

Chromaticity U’ '

Colour Rendering Index
FPhotosyrthetically &ctive Radistion
Circadian metrics

LED Walues (Peak, FHM, Centraid)
RGB Yalues

S S NI R A U A A N B A IR

Line Offzet ﬂ 4

CAMCEL (8],

Click Transfer to export the data to a table (F8 shows the
table)

» The marked measurement will be transferred. It is possible to
mark several measurements simultaneously by using CTRL or
Shift as usual; using CTRL marks single measurements and
Shift marks a block of measurements.

» If a measurement was already identified by an individual name
this name will be used as column header in the table. If not
changed the automatically generated measurement number
will be used.

» ltis also possible to store loaded reference spectra in the
same manner.
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+ If the button Auto is activated, all following measurements will
be transferred automatically.

Auto

- Transfer

The cells of the first lines can be edited. The number of these lines
has to be selected in the “Line Offset” setting.

See chapter Shortcut Keys for shortcut keys to switch between
different display modi.

7.23 Snap-to-Point Cursor

Single data points of the acquired spectrum can be viewed using the
Snap-to-Point Cursor option, if the spectral diagrams are displayed.
The respective wavelength and the spectral value of the selected
data point are displayed below the wavelength axis.

724 Screen Mode

There are different spectrum display options that can be selected
under the View menu:

7w JETI LiMeS

Eile | Wiews | Calbration Caleulate Extra Export  Ophions  About!

Diagrarm ’ |
[ Spectrum view ¥ + all Measurements

Ackive Measurement

All Measurements All measured spectra are displayed in
the diagram.
Active Measurement Only the active measured spectrum is

displayed in the diagram.
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8. Selection Procedures

8.1. Pass/ Fail Monitoring

File Wiew Calibration Calculate | Extra | Excel Options  About!

Snapshok 4 |
Pass | Fail ¥ [ Radiometric (MinfMax]... |
Rank... Chraratizity wy...

The Pass/ fail monitor can be activated in the menu point Extra/
Pass/Fail. It is possible to select one or both radiometric quantities
and/ or the chromaticity xy. The radiometric quantities are
characterized by a value and a tolerance (relative or absolute
alternatively). The tolerance of xy can be characterized by a polygon
with 3... 8 vertexes or by a McAdam ellipse.

Min/Max Test Radiometric ¥alues ' x|
MEan Walle Iy +/- [ahbsolute])
cd
[ Luminance ﬁ 0.0000E+0 § .00 % § 0.0000 "
i
™ Radiance g 0.0000E+0 g 0.00 ) g 0.0000 0
SrEm
Pass/Fail Test Chromaticity xy ﬂ
I~ Mcidam elipse GS00K (Daylight) ¥
gl g2 g22
860 400 450 x104
* i
0.3130 0.3370 ﬁ 3
™ n - Polygon Humber of Points | g
* b
3 b
|

Close
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The ellipse is defined by:

¢ the central xy value

¢ the McAdam coefficients g1, g1 and gz,

e the colour step (SDCM, maximum 10)
The standard values for the McAdam ellipses of different CCTs (EN
60081:1998 and ANSI C78.376-2001) are included. Furthermore it is
possible to define user specific ellipses and store the data in a SET
file for further use. The Pass/ fail check can be activated by clicking
on the check box left of the category. All specified values are stored
and available after new start of the program.
After a measurement the Pass/ fail results will be given by a green or
red background colour in the appropriate value boxes. Additionally
the result of the radiometric values will be indicated in the Pass/ fail
window by a green check mark (Pass indication) or a red cross (Fail
indication).

8.2. Classification (Ranking)

In addition to the pass/ fail monitoring it is possible to classify light
sources according to their xy chromaticity coordinates. The
procedure consists of the preparation of the ranks and the
measurement itself.

Preparation of Ranks

There can be arranged up to 12 different ranks, which are
summarized in one rank file. Each rank has to be defined by an area
in the xy diagram, which can have up to 8 corners. The menu point
Extra/ Rank... opens the following window.
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| EditRank x|
Rankti: | 4 w| RenkName: N4 W activated
Mumber of Poirts F|
Es i
4 -
[+ & 1 0.3300 0.3700 |
2 0.53350 0.5700
3 0.3300 0.3650
4 0.3230 0.3650 E
Load seftings Save settings { Clear settings { Cloze

Here it is possible to select the rank number, the number of corners
(points), the xy coordinates of the corners and the rank name. If the
data of all ranks are specified store the ranks together within a file
with Save settings. Several groups with up to 12 ranks can be stored
in different files. Use a distinguishing name for each file. Click Load
settings and select the appropriate file if you want to use the ranks
for classification. If not all ranks of a file are needed deactivate the
not necessary ones with the Activated check box. The not activated
ranks will remain in the file for further use.

The activated ranks will be shown in the xy diagram.
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=10l =]
Ble Yew Colbration Cghuste Extra Egosl Qptions Aeut!

S ; _zomw | |
: pELD

Catibration Fife:

03724~ - #1 0L JadT W
Wsssurement Mode: | Measunement
Radiancs -

03674~

03624~ z | bammemer &
od
- Luminance Ly (2002 o
W

B ’ -
03574~ I Fndarce Le |61 —oo

/ Corr Colour Temp  CCT | 5543 K

/ Dominant Wavslergth W | 5517 om
03523~ L #
/ Colnr Purkty PE| 90 =
Chromsicly = |03Ma | 0.9673
073~ /
’ U EE ] ¥ | D.ea
03423~ A~ 4
r
/ ok inbegration Time
o3, i i | ! . . | | \ =
0306 0N 03ME 0399 03990 OMEl  03SW 03603 06 OIS
x
Export to ¢ r| I auit ]

A demo video showing the preparation of the classification can be
found on the web site http://www.jeti.com/cms/index.php/led/ranking .

Usage of Ranks

Open the menu point View/ Diagram/ Rank view or press F6. There
will be opened a window showing different boxes for the ranks in
addition to the measuring values. After a measurement the rank
where the measured xy coordinates belongs to is lighted in green
colour.

Furthermore this rank is shown below the boxes. If the measuring
result does not fall into a specified rank, the message not ranked will
be shown.
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JETI LiMes
Ele Yiew Caltwation Cpiodste Edra Exeel Qptions Apout)

Rank: test.set

‘ ‘ \’“
ad
Luminance Ly | 180E:2 Tor
- W
Fiachance: La |56 =
Com Colour Temp  CCT | 5562 K

Chvomatichy x| 03310y | 03667

W 01985 ¥ | 04690

s
s B r

Hokd infegration Tine r

Exporiio exce] | aum |

Bl Yew Calbraton Cpludste Exra Egcel Qptions aout
Rank: test.set

e
Luminance Ly | 2193642 ;’
w
376E-
Rsiance: Le | 6376E-1 T
Com Colowr Temp  CCT | 534 K
Domart Wavelergth ™ | 5575 am

Chromaticly x| 03%7  y | 03811

01952 ¥ 04T

not ranked

£

B r
Hokd infegration Tme: -
Export to Exc |-1 | auir '
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Remark: If the xy coordinates lie on a border line belonging to
two different ranks the first rank in the sequence will
be selected.
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9. Data Storage

9.1. Data Transfer

Measuring data transferred into the table view (chapter Display
Settings) can be stored in csv, xls or xIsx file format (Excel 97 or
higher).

e JETI LiMe5

File Wiew Calibrakion Calculake Extra | Expork | Options  Sbout!

Setup Qukput, .,

Save Table...

Remark: Excel installation isn't necessary.

Select Export/ Setup Output and choose the desired data to be
transferred into the table.

Remark: The boxes Spectral Radiance/ Irradiance/ Radiant Flux/
Radiant Intensity, Luminance/ llluminance/ Luminous Flux/ Luminous
Intensity and Radiance/ Irradiance/ Radiant Flux/ Radiant Intensity
appear in dependence from the attached measuring head.

In case of selection of the spectral data the user has to click on the
desired wavelength step width for the transfer (1 or 5 nm). Line
Offset in Table shifts the transferred data downwards. Finally click on
the OK button to close the window.
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e E #port Setup E3

<

[v Spectral Radiance instepsof [ Anm [ Snm
Wigvelength Range [nm] A :

Luminance Ly

Radiance Le

Carr. Colour Temp. SCT

Camninate Wavelength

Colour Purity

Chromaticity =,y

Chromsticity u', '

Colour Walues (XY

Colour Rendering Index
Photosynthetically Active Radistion
Circadian metrics

LED %alues (Peak, FyHMW, Certroid)

S U A U L A NI A B (MY B Y

RGHE Yalues
Ratio Values
Spectral Calculstion insteps of ™ 1nm [ Snm
Irtegral Walue
i o
Line Offset - 3
CAMCEL Ok

Use Export/ Save Table, select the file name, format and storage
location of the file and press OK.
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Remark: Reference Spectra can be directly used for Spectra
Calculations ( see chapter Spectra Calculations).

Click Transfer to export the data to a table (F8 shows the table). The
marked measurement will be transferred.

9.2. Store as Reference

e JETI LiMe5

File | Wiew Calibrakion Calculate Extra Export  Opbions  Abouk!

| File Manager. .. |
Save as reference. ..
Capture L4
Clear Active Cel
Clear all Ckrl+Del
ik

The items Eile in the menu bar allows to store measured spectra as

a reference for further measurements. There can be used two

formats — Character Seperated Values (CSV, file extension .csv) or

the Galactic SPC file format (GRAMS compatible, file extension

.Spc).

Remark: Reference Spectra can be directly used for Spectra
Calculations ( see chapter Spectra Calculations).

A spectrum can be stored by clicking File/ Save as reference. First
type in the name of the file and select the destination for storage.
Afterwards user comments (memo) and the operators name can be
written into the following windows.
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File Manager x|

Reference spectra loaded

vitest spc a
al
Load Reference spectrum 1 Unload
- File Infa |

Date I 1101472003 Time I 04:22pm

Type of measurement Irtegration Time [ms]

[Radiance 11052

Saource Instrument Description

5B 201

Start Wavelenogth [nm] Endd Vizavelength [nm] Murmber of Poirts

1360 760 401

Opetatar

|Steffen

Mema

Greenhouse

If previously saved reference spectra should be displayed, click on
Eile/ File manager. Spectra of both formats can be loaded into the list
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or unloaded from it. The information data of an actual file are
displayed below the file list. Click into the column left of the file name
to mark the desired spectra.

The plot options of each reference file can be changed by double
click on the file name in the list. Then close the window. Now all
marked spectra are shown in the diagram. If you click on a spectrum
the corresponding measuring values are shown on the right side of
the diagram.

Remark: It is only possible to load reference spectra of the
same measurement mode which is selected. In offline
mode it is necessary to switch manually to the
appropriate mode.

To load reference spectra from other instruments into JETI LiMeS,
you have to create a csv-file in the format shown below. For
identification the first line has to made out to “MODEL, SB1201”.
Every line has to end with new line. The TYPE line must be the
measurement mode Radiance, Irradiance, Radiant Flux or Radiant
Intensity. The start and end wavelength have to be between 380 and
780 nm and the step width is restricted to 1 nm (interpolate if
necessary).

The operator line can have at most 63 characters and the Memo line
129 characters. The line integration time is necessary, but the
quotation is irrelevant.

Remark The decimal symbol is depending from the
settings of the computer.

The easiest way to create such file is to store an arbitrarily measured
spectrum in CSV format and use this file as basis for the new one by
overwriting the appropriate lines. This can be done in Excel.
Afterwards it can again be stored in CSV format.
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i

Datei Eearbeiten Format  Ansicht 7

MOoODEL, SELZ20L -
TY¥PE, Radiance
Start wave1enﬁth [hm], 380
End wawvelength [nm], 780

Mumber of points,401

Integration Time [ms],33%

operator, Bo

memo, day1ight

Date, 04,13 /2007

Time, 03 :10pm

wavelength, Spectral Radiance [w/(sr¥sgm*nm)]
280,3.031103E-02
381, 2. 804247E-02
582,2.035035E-02
3H3,2.559559E-02
284, 2. 008207E-02
385, 2. 7243598E-02
586, 2. 849134E-02
387, 2.999738E-02
588,3.203555E-02
389,3.397759E-02
280,3.474155E-02
391, 3. 3895907E-02
282,53, 251747E-02
393,3.100538E-02
264,53, 028535E-02
395,3.103387E-02
586,53, 338505E-02 -

|« 2

9.3. Snapshot

In the menu Extra/ Snapshot it is possible to store the actual screen
in a file or to print it.

e JETI LiMes

File Wiew Calibration Calculate | Extra | Export  Oplions  Abaout!

[ Snapshat [ ToFie.. FI1 |
Pass | Fail *  ToFrinter... Shift+F11

Rank. .. I

You can choose between the full screen or the diagram only. JPG,
BMP and PNG files are possible. In case of printing you have to
select the printer settings.

The alternative keys are F11 and Shift F11, respectively.
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10. Calibration

specbos 1xx1 will be delivered in calibrated status. The calibration
data are stored in the device. It exists a separate file for each
measuring mode.

iw JETI LiMeS

File View | Calibration | Calculate  Extra Export  Options  Abaouk!

Sensor mode »
| Cpen calibration panel... |

The menu point Calibration/ Open calibration panel... shows the
following panel. This menu point is password protected.
Load from device:

Load the selected calibration file from the device.

Calibration Data

Please select calibration file:

#1 Radisnce v| ' Calibrate

remark  oL4ss Jano?

x|

[rnm] | Calibration alue :‘I start wavelength [nm] {350 | ———r— l
380 2.1895E+3 end weavelength [nm] 7ag
a1 7 2650648 | savetodevics |
362 Z3ETEE+S EIER-ETR 1
23 | 2smaEs integiration time [ms] 1012 | Loadfomaisk |
384 2.5195E+5
5 | ZE00eEdE | savetodisk |
386 2 BE34E+S
387 2. 7520E+5
58 ik | Reload &l from device |
389 2 8T43E+5
390 2.9Z64E+5 | Delete from device |
391 2 OT7Z8E+S
382 2.0131E+S _‘I

show graph l Close

Save to device:
Save the selected calibration file to the device.
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Load from disk:
Load a calibration file from the disk and show this at the
selected file place.
Save to disk:
Save the selected calibration file to the disk.
Reload all from device:
Load all calibration files from the device.
Delete from device:
Delete the selected calibration file.

New Calibration

It is necessary to have a calibration lamp and to know the spectral
data of this lamp in the appropriate quantity.
The lamp file needs to have the following structure in ASCII format:

Measuring mode (Radiance, Irradiance, Radiant flux or Radiant intensity)
Remark

Begin of wavelength

End of wavelength

Wavelength step (only 1 nm allowed)

First spectral value

Second spectral value

Last spectral value

The units of the spectral data have to be as follows:

Radiance Wi/(m?sr-nm)
Irradiance W/(m?-nm)
Radiant flux Winm

Radiant intensity Wi(srnm)

Remark: All calibrations will be done independently.

First press the red Calibrate button. Now you are asked whether the
right lamp is adjusted in a proper way in front of the instrument. If it is
done, you have to confirm the calibration. Then you can repeat the
same procedure for other modes.

The new calibration data are stored in a file with the extension .cal
on the PC as well as directly in the instrument.
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A calibration file has the following structure:
Measuring mode
Remark
Begin of wavelength range
End of wavelength range
Wavelength step
Integration time
First spectral value
Second spectral value

Last spectral value
The units of the spectral data are as follows:

Radiance counts/ Ws/(m?-sr-nm)
Irradiance counts/ Ws/(m?nm)
Radiant flux counts/ Ws/nm
Radiant intensity counts/ Ws/(sr-nm)

Sensor mode

Two sensors in the measuring head automatically recognize the
accessory attached to the instrument. If you want to use a calibration
file regardless of the sensor signal, choose Calibration/ Sensor
mode/ Sensor disabled. The calibration file itself can then be
selected in the pull-down menu next to the measurement button.

= JETI LiMes

File Wiew | Calbration | Calculate  Extra Expork  Ophions  About!

[ Sensor mode b Sensor active
Open calibration panel. .. ¥ sensor disabled
Remark: If the sensor is disabled be always sure that the

fitting calibration file is selected to obtain correct
measuring results.
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11. Shortcut Keys
F1

F2
F3
F4
F5

F6
F7

F8

F9

F11
Shift F11
F12

Alt Q
CTRLD
CTRL Del
CTRLT
Del

ESC

CTRL + left mouse key
Space

About box (including product/ vendor ID,
virtual COM port number, baudrate,
firmware version)

Display of spectrum

Display of xy diagram

Display of u’v'diagram

Display of raw spectrum (dark signal
corrected)

Rank view

Large display of numerical values
Open the data table

Start of measurement

Snapshot into file

Snapshot to printer

Display of actual integration time and
maximum counts in spectrum (including
dark counts)

Finish the program

Open the distance panel of luminous
intensity measurement

Clear all measurements (with accepting
window)

Open/ Close the panel for fixed
integrating time

Clear actual/ activated measurement
Abort a running measurement

Zoom in (xy and u’v’'diagrams)

Start of measurement (only if
measurement button is active)
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12. Trigger Functions

It is possible to trigger the measurement externally and to initiate a
flash of a pulse light source.

The trigger female connector at the rear side of the instrument has
the following pin out:

Mini DIN 8

Pin out (view to female connector of the
instrument):
3 Lamp out 5V TTL signal (flash lamp trigger)

= 5 Measuring trigger input
Mini DIN 4 6 not used
oille; 8 Ground
o Jd
—J

The fitting male connector is included in the scope of the device
delivery.

External Control of Measurement

A measurement can be initiated externally by a short cut between pin
5 and 8. This can be done e.g. by a foot push-button. Furthermore it
is possible to use a TTL signal to start a measurement. This is done
with the falling edge of the signal.

Both triggering versions act similarly as pressing the green
Measurement button of the software.

See the firmware description to change the settings.
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13. See and Click

13.1. Significance of the color Code
®
bl o ‘ See
B Click

Wait

13.2. Software Installation
See: JETI LiMeS Install See: Install JETI LiMeS...

JETI LiMeS V4.x
Install ISE drivers. .

Light Measuring System

1@@%&%& GmbH Instal JETI LiMeS...

Tel: +49 [0)3641-225680
Fax +49 (0)3641-225681
mail: zales@jet com

Irberrat: wye. jeti. com

Fiead Documentation [FOF) |

Explore CO-ROM... |
Microsoft Windows XP Professional T p 1
Service Pack 3 buld 2600 i Esit Instal iI

Click: Install JETI LiMeS...
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See: JETI LiMeS See: Next
W JETI LiMeS (9l=1d

Itiz strongly recommended that pou ewat 8l programs befare running this |
installer. Applications that run in the background, such as virus-scanning |
ultilities, might cause the installer to take longer than average to complete. |

Click: Next

See: Destination Directory See: Next

Destination Directony
Select the primary instalation drectary.

All software will be installed in the follovang location(s). To install software into a
different location{s), click the Browse button and select another diectory.

Target drectory for apphcation
[CProgamme ETT LiMeS\ | [Cerome...

Target directory for Mational Instruments software
|E:\P|oga'nrne\Na|innd Instrumentst, I [ Browse... ]

<« Back I Meatt >> I LCancel l

Click: Next
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See: License Agreement See: "' | accept the License Agreement

W JETI LiMeS

License Agreement
“f'ou must accept the icenze(s) dsplayed below to proceed.

License Agreement for JETI Technische Instrumente GmbH Software =
Products

IMPORTANT — READ CAREFULLY BEFORE USING THE JETI
SOFTWARE

JETI heraby grants to you a non-exclusive license to use one copy of the delivered JETI software
program (the “software”) on a single computer according to the following tems:

The software is in "use” on the computer when it is loaded into temporary memory {i.e. RAM) or
installed info permanent memory (2.9, hard disk, CD-ROM, or other storage device) of the
computer. However, installation on a network server for the sole purpose of distribution to one or
rmore other computer(s) shall not constitute “wse® for which a separate license is reguired,
provided you have separate license for each computer to which the sofware is distributed

Itis only allowed to use the software in connection with the JETI product {instrument, -

(O | accept the Licenss Agreement.

o e

Click: " | accept the License Agreement

See: '@ | accept the License Agreement See: Next

W JETI LiMeS

Licenze Agreement
“You must accept the license(z] dizplayed below to proceed.

License Agreement for JETI Technische Instrumente GmbH Software ~
Products

IMPORTANT -- READ CAREFULLY BEFORE USING THE JETI
SOFTWARE

JETI hereby grants to you a non-exclusive license to use one copy of the delivered JET| software
program (the "software™) on a single computer according to the fallowing items:

The software is in "use” on the computer when it is loaded into tempaorary memary {i.e. RAM) or
installed into permanent memary (e.0. hard disk, CD-ROM, or other storage device) of the
computer. However, installation on a network server for the sole purpose of distribution to one or
more other computer(s) shall not constitute "use” for which a separate license is required,
provided you have separate license for each computer to which the software is distributed.

It is only allowed to use the sofware in connection with the JETI product (instrument, v

Click: Next
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See: Start Installation See: Next

W JETI LiMeS

Stant Installation
Reviews the follovang summary before continung.

Addi C n
+JETI LiMeS Fies

IClick the Nest button to begin nstallation. Click the Back button to change the installabion zettings.

Click: Next
See: JETI LiMeS See: Overall Progress

W JETI LiMeS

Qverall Progress
(T |
Cusrently instaling JET| LiMeS. Part 1 of 1

Copying new fles...
(K |

Wait: Overall Progress
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See: Installation Complete See: Finish

W JETI LiMeS

Installation Complete

The installe has finished updating yous spstem.

Click: Finish

See: Desktop See: JETI LiMeS Icon

Click: JETI LiMeS Icon
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See: Desktop See: JETI LiMeS

JETI LiMeS V4.8.1

D E |D Light Measuring System

Created by JETI
Tachnische Instrumente GmbH
Tatzendpromenade I
D-07745 Jena
Tel: +40 () 3641-225680
Fax: +40 (0) 3041.226081
Mol sales@jeti.com
Irtarmet: uwm jeti.com

Serial #1; 2912856

Sarial #2; a7z

COM Port: #11

Baudrate: 921800

Firmuuare: SBOSS_1201_VIS_wP WERSION 1.24 081211

Wait: JETI LiMeS
See: JETI LiMeS

.
Wvsterggh e (1] Seecirel Andance W sl 00000 r
S e
[Lowr |
END
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13.3. Start the Program

See: Desktop See: JETI LIMES icon

Double Click: JETI LiMeS
See: Desktop See: JETI LiMeS

JETI LiMeS V4.8.1

ET Light Measuring System

Created by JETI
Technische Instrumente GmbH
Tazendpromenade I
D-07745 Jena
Tel: +490 (0 3641-225630
Fax: +40 (D) 3641-225681
hitgil: sales @ieti com
|t s wnn jeti com
Serial #1: 2012858
Serial #2: 872
COM Port: #11
Baudrate: 921600
Firmuvare: SBOSS_1201_VIS_vP WERSION 124 021211

Wait: JETI LiMeS

-92-



Operating Instructions

JETI — Spectroradiometer

See: JETI LiMeS
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Start the measurement

13.4. Measuring Mode

Luminance

JETI Litde5

Double Click: JETI LiMeS
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See: JETI LiMeS See: Target

Fradiirnce Parserrrrens]
LR R
(™8

-
A - ol
Lusrarcs DR
- )
Maarcs laf s —
25081~ (== =
B e x
2 Eorrart serc -
EL 2 Coonr Purty. " -
- vty ey |80
1o
i o ooke ¥ @0
w2
Wesrimgh s r
e o] an e L e Iy r
e - Etet Spmcrmpet ) |

Right-Click: Target
See: JETI LIMES See: %

Click: 100%
Adjust the device
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See: JETI LIMES See: Measurement
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Click: Measurement

See: JETI LIMES See: Result
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13.5. llluminance mode

Double Click: JETI LiMeS
See: JETI LiMeS See: Target

Right-Click: Target
Adjust the device

Attach the diffuser on the device
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Operating Instructions

See: Irradiance See: Measurement

-
[ —

=

Click: Measurement
See: JETI LIMES See: Result
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13.6. Luminous Flux mode — specbos13x1

Double Click: JETI LiMeS
See: JETI LIMES See: Radiant Flux See: Measurement

7 St Pl =
amea- Tt L]
cour 1 «
1081 com o w657 [ 0
asma- P — -
e Comarary W .
et Crvmatcty %[00 oo
V.- « [omm [t
sama-
L T T T e T T S S
W sle o ab e e s shosh s sh oo sh sl oo sk o T M Mo TR §
warsiege | 5
s | 00 Somct ot P ot | 351 F
e ek kit B

Click: Measurement
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See: JETI LIMES See: Result

s

1t

Pt Phar poveny

BARSRERRRLE

END

Double Click: JETI LiMeS

-99-



Operating Instructions JETI — Spectroradiometer

See: JETI LIMES See: Radiant intensity

Set measuring distance
Click: OK

See: JETI LIMES See: Measurement

e jfen Cdbemon (godme [aa Dge (pon e

g e 00 Specire Rackart rbenaty Wil | 0 oo

P ] et spmmpg § 0 |

Click: Measurement

-100 -



Operating Instructions JETI — Spectroradiometer

See: JETI LIMES See: Result

M0 Mo 4B M0 w0 D WO W M0 WO M WD SN MO WO WD M TH TR MW MO
Wasengh g
L i AT ‘Soecien St oty Pt | 1450

e st § |

(o] [

END

13.8. Export

See: JETI LiMeS See: Export

o4
[
w
e
i Cor Gk Tep GCTm| 0 K
35081~ Dom engh s 00 e
a1~ Cons Pty Mal o &
(e Ovomatcty 4| 0200 yg/ 0000
noow -

[ 0200 | 00000
el |
WO M0 B M0 e W0 BN BN MO B0 WO B0 K6 N MO M0 T TH NE TR T torv Comcends - T

Wenstmgh . — r
mtergth o] o Sewcersl Padarce Melirsrml | (in0 =) Hold indegration T r
St Spncrbed § e e I |

Click: Export
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e Tt

Fle e Colbesion Cgodste Erira [Expert | Optiors seut!

A A~vain AN,

[ < DA

20083
20063+

W a0 40 o Mo M0 0 S0 S0 S0 S0 G0 SN GO MO BN M TR T TR TR

Waveleagh i

Frvierg el
e = ]

o0

Spectral Rucbarce s | 1 wiEd

Entorspecnmied § 70

[ res |
= DEI

Canterion rrw: 4 D1
P -
i ssnmen e
Fatanen |
C
|
— |
- " KEEMW -
Fagrn W o ==

Contruma Scn. r
Hokd weyaban Tier -

Click: Setup Output ...

See: Export Setup

I

¥ Spectral Radiance msepsof [ iom [® 5m
Wavelergh Rarge ol 3 30 3 1000

¥ Luminance Ly

¥ Rutarce Lo

I Corr, Colour Temp. CCT

™ Dominate Wavelergth

™ Colour Purty

F Creomaticty x,y

™ Cheomaliciy o, v

™ Colour vahaes (OYI)

™ Cotour Resvisring Inde:

I Frolosyrireticaty Active Redabion
™ Croasten metrics

™ LED Values (Poak, FWWHM, Controk)
I RGE Values

I Pt Vems

™ Speciral Caicustion
I irbegrsl Ve

negsot T Fom

e otfeet] 3

Set output parameter Click: OK
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See: Transfer

He bew Cibrann Cgodde fima e Cptees s
2mea-
2mea]

13
1E-3
17083+
1823
18083+
1403+

1383
12083+
110834
1mE3-|

g 004+ Lusrarce | ma

e
Toea-|
Boa-|
o ot Vewrgn #4 | 640

e,

[roe o Purty X

J0084-] Cheomaicky % (DM
204+

i%tl’-'.'

Click: Transfer

See: Export - drop down Menu See: Save Table ...

L T e e T o g o r

e B |

Click: Save Table...
END
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13.9. Finishing the Program

See: Quit

L
o e Coisun Cuiae e Gpe s s
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Click: Quit

See: JETI LiMeS

| R S { o
o a  Me ma e R KR M e WO Ma K b e B Tl TR N fe | L . o
D s r
Lian s RN Sevei Pt ewaerel | 12474 v i e T -
il B et o Spmchum el e
3 | [ | E

END
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14. Technical Data

specbos1201 specbos 1211

Applications Measurement of diffuse light sources, screens etc.,
of room illuminance and of lamps

Spectral range 380 ... 780 nm 350 ... 1000 nm
(optional 250 .... 1000
nm)

Optical resolution 5nm 4.5 nm

(FWHM)

Wavelength +0.5nm

accuracy

Calculated 1nm 1nm

wavelength step

Digital electronic
resolution

16 bit A/D (15 bit used, 14 bit displayed)

Measuring values

Spectral radiance/ spectral irradiance/ (radiant flux
with specbos 13x1/ radiant intensity with specbos
1401)

Integral luminance/ integral radiance/

Integral illuminance/ integral Irradiance/ (integral
luminous/ radiant flux with specbos 1301/ integral
luminous/ radiant intensity with specbos 1401)
Chromaticity x,y; u’,v’;

Correlated Coulor Temperature; Dominant
wavelength, Colour purity; Colour Rendering Index;
Circadian metrics;

Photosynthetically Active Radiation

Measuring range 2...70 000 cd/m? 0.1 ... 2000 cd/m?
luminance
Measuring range 20 ... 50 000 Ix 5...20 000 Ix
illuminance
Measuring range cond. A
luminous intensity 100 mcd ... 300 cd
specbos 1401 cond. B
30 med ... 100 cd
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specbos1201

specbos 1211

Measuring range
luminous flux
specbos 1301

50 mm sphere:

30 mim ... 250 Im
150 mm sphere:
100 mim ... 800 Im

300 mm sphere:
20 mim ... 400 Im
500 mm sphere:
40 mim ... 900 Im

Viewing angle in
luminance mode

1.8°

Measuring distance/
diameter in
luminance mode

20cm -0 6 mm; 100 cm

-0 30 mm

Accuracy
photometric value

+5 % (at illum. A)

Reproducibility of
photometric value

+2%

range

Color chromaticity |+ 0.002 x, y (at illum. A)
accuracy

Color reproducibility |+ 0.0005 x, y

CCT reproducibility |+ 20 K (at illum. A)
Integration time 5ms..60s

Dispersive element

Diffraction grating

Light receiving
element

256 pixel (128 pixel
specbos1x01 M)
photodiode array

2048 pixel binned CCD
array

Operating conditions

Temperature 10 ...40 °C
Humidity

< 85 % relative humidity

at35°C

Power supply

Hub powered

PC interface USB 2.0 fullspeed (12 Mbit/sec)

Dimensions 150 mm x 58 mm x 34 180 mm x 82mm x 53
mm (basic unit) mm (basic unit)

Weight 300 g (basic unit) 450 g (basic unit)

Pilot laser Laser class 1, A= 645 ... 660nm

(classific. accord. to EN60825-1/Oct. 2003)

- 106 -




Operating Instructions JETI — Spectroradiometer

14.1. Mechanical Dimensions

The following drawings show the positions of the threads downside

the device and some general dimensions of the instrument.

specbos1201:
.5 134

245 85
M4 (4x) 125

P
A4
[:1.14

|
.
|
|
i
o

UNC 1/4%20

(DIN 4GD3-41/4) 34.6
405
specbos 1211:
‘13.4-‘ 1858 i 265
- T -
DRV R 85 o
1 T4 i m
- 425 o i
o
i F
i (o) © "
o -
@y 1 L B !
885 g O i =
N
s o) o} 1
U Lt L | u
%5 115 482
- - - - > |

14.2. Battery charging (only specbos 1211-BT)

The battery can be charged using the power supply or using the USB
port of a PC. In this case the instrument has to be installed via this
interface to the computer.

The menu point Info/ Battery status shows the charging level of the
battery:
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I.u; Battery Status @

Battery Capacity: 55 %

Charge Current: - Ca

Battery Voltage: 3.84V

Close

The charging level can also be seen in the active title bar of the main
window.

L JETI LiMeS | Battery Status: 52 %
Fie View Calibration Caloulate Exira Export Options  Info

If the instrument is in charging status the following window appears:
I"M; Battery Status @

Battery Capacity: Charging...
Charge Current: 217 mA
Input Voltage: 434V

Close

The battery is fully charged if the illuminated switch isn't flashing any
more.
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15. Maintenance and Error Messages

The instrument needs no permanent maintenance, if you use it
carefully. It is recommended to recalibrate it every year. Ask your
dealer or the producer (see chapter 19) for details.

Error message

Reason

Removal

Device not found!
Switched to offline-
mode

Device not connected or
USB driver not installed
correctly.

Connect the device to
the PC or check the
installation of the device
driver (see install.txt on
Setup-CD).

Could not read
calibration data from
device!

It was not possible to
read the data stored
inside the instrument.

Contact your supplier.

Could not write
calibration data!

Repeat calibration
process.

Wrong lamp file!

Lamp file was not
readable or did not fit the
requirements.

Change lamp file or
ensure the correct file
access.

Overexposure!
Measurement failed.

The measuring object
overexposed the
instrument.

Reduce the measuring
intensity by calibrated
filters.

Could not read
parameter.

The software can not
read the necessary
parameters from the
instrument.

Contact your supplier.

Could not read file!

It was not possible to
read a selected
reference file.

Check the readability of
the file.

Could not write file!

It was not possible to
write a measured file as
reference.

Error on USB-
Transfer

It was not possible to
read or write data via
usB

Check the USB-
connection and restart
the software

Laser turn off after
flash

Laser intensity has low
intensity

See page 34
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Error message

Reason

Removal

Could not open file!
File contains
irradiance/
illuminance data

or

Could not open file!
File contains
radiance/ luminance
data

Device not in same
measuring mode as
reference file.

Switch to the correct
measuring mode.

No message
Software freezes in
after start

Conflict with a blue tooth

part

See page 17 chapter
Start the Software
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16. CE - Declaration of Conformity

No : P-QK/EMV 019/2009
We:

JETI Technische Instrumente GmbH
Tatzendpromenade 2

07745 Jena

GFRMANY

declare that the product series
Spectroradiometer

specbos1201

to which this declaration relates is in conformity with the
requirements of following documents:

+ EU Electromagnetic Compatibility (EMC) Directive (December
2004) 2004/108/EC
EU Harmonised standards:
EN 61326-1 (2006-10)
EN 55011 (2007-11) class B

EN 61000-4-2 (2001-12); EN 61000-4-3 (2008-06);
EN 61000-4-4 (2005-07); EN 61000-4-6 (2008-04)

EN 61010-1

The conformity of the product with the standards and directives
mentioned above, is confirmed by the CE sign.

Jena, March 2009

JETI o i
Technische Instrumente GmbH K\_\z@ )
Tatzendpromenade 2 i Srli
P it Dr. Steffen @Gorlich
Tel.: 03641/225680 General Manager

Fax: 03641/22568!
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17. CE - Declaration of Conformity

No : No : 101261076/ 101261077/ 101261078
We :

JETI Technische Instrumente GmbH
Tatzendpromenade 2

07745 Jena

GERMANY

declare that the product serie
Spectroradiometer

specbos1211

to which this declaration relates is in conformity with the
requirements of following documents:

+ EU Electromagnetic Compatibility (EMC) Directive (December
2004) 2004/108/EC
» Low voltage directive 2006/95/EC
EU Harmonised standards:
EN 61326-1 (2006-10)

IEC 61000-4-2, IEC 61000-4-3, IEC 61000-4-4, IEC
61000-4-5, IEC 61000-4-6, IEC 61000-4-11

CISPR 11

The conformity of the product with the standards and directives
mentioned above, is confirmed by the CE sign.

Jena, January 2011

JETI / f—r—
Technische Instrumente GmbH K\_\J@ )
Tatzendpromenade 2 Dr. Steffen Gorlich
07745 Jena ;
Tel.: 03641/225680 General Manager

Fax: 03641/22568!
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18. Certificate of Warranty
Certificate of Warranty for

Model: Spectroradiometer

Type: specbos1201
specbos1211
specbos1301
specbos1401

JETI Technische Instrumente GmbH (referred to as JETI) hereby
warrants this equipment as follows:

If any part of this unit (except as described below) fails due to poor
workmanship or material (determined by JETI) within TWO (2) years
from date of delivery, that part will be exchanged at no charge.

This warranty is valid only when the unit is installed and adjusted
according to factory specifications and serviced by competent
authorized personnel.

JETI does not assume responsibility for any of the following, all of
which are excluded from the coverage of this warranty:
1. Damage due to ordinary wear and tear, abusive use, or lack of
proper maintenance

2. Damage due to harsh mechanical shock, e.g. falling to the floor

3. Loss or damage due to adverse environmental conditions or
acts of God

4. Loss of wages or income due to repair, replacement,
malfunction or damage
Warranty becomes void if serial number is removed or defaced, or
the instrument was opened by the customer.

If a defect appears which the customer feel is covered by this
warranty, a written notice describing the defect must be sent to
JETI's office at the current address of record.

Upon receipt of customers written report of a defect, if the defective
items are covered by this warranty, JETI will repair or replace it at no
charge to the customer, within 30 days after receipt of the returned
unit (provided there are no labor problems or materials shortages to
cause delays). The choice between repair and replacement shall be
determined by JETI based on actual conditions or circumstances.
JETI reserves the right to substitute new and improved equipment or
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parts at any time. The obligation to replace defective parts does not
require replacement of the complete unit.

NO OTHER WARRANTY EXPRESSED OR IMPLIED IS
APPLICABLE TO THIS UNIT .

This warranty shall be in effect for a period of 24 months, beginning
one week after the date of delivery.
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19. Service
Please contact in case of any question or technical problem:

JETI Technische Instrumente GmbH
Tatzendpromenade 2

D-07745 Jena

Tel. +49 3641 225 680

Fax +49 3641 225 681

e-mail: support@jeti.com

Internet: www.jeti.com

Copyright (c) 2012 JETI Technische Instrumente GmbH. All rights reserved.
Software and operating instruction are delivered with respect to the License agreement and
can be used only in accordance with this License agreement.
The hard and software as well as the operating instruction are subject to change without
notice. JETI Technische Instrumente GmbH assumes no liability or responsibility for
inaccuracies and errors in the operating instruction.
It is not allowed to copy this documentation or parts of it without previous written permission
by JETI Technische Instrumente GmbH.

16 January 2013
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