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INSTRUCTION MANUAL

TECHNICAL SPECIFICNIS

Optical Entrance:

Cosine corrector

FWHM Bandwidth:

7nm

Spectral Response Range:
UV-VIS: 340 nm 780nm

NIR: 640 nnt 1,050 nm
Spectral Response Half Width:
o*

Spectral Straylight:

-30dB*

Wavelength Reroducibility:
+/-0.5 nm

Integration Time:

Automatic, 5msto 10 s
Number of pixels:

256

Dimension of Pixel:

0.5x15.8 mm

Touch Screen:

240 x 320 pixel; 65,535 colors
Memory Capacity:

16 Mbit (up to 8,000 measurements)
System data:

16 bit A/D conversion

Noise:

15 LSB RMS

Communication:

USB

SpectraPen Software:



Windows7 or higher*
Dimensions:

18 x7.5x4cm

Weight:

300 g

Case:

Splashproof

Battery:

Lion; rechargeable via USB port of a PC
Battery Life:

48 hours (continuous operation)
Operating Temperature:

n 2 pp 06/

Storage Temperature:

Hn G2 becn 6/
Warranty:

1 year parts and labofsee the last page of this Operation Manual for precise warranty conditions)

F 2KSYy Y2y20KNRYFGAO tAIKG 2F ¢ I' ppn YY 2N g
the ratio of the count measured at the input wavelength, to the count medsatr@ wavelength 40
nm longer or shorter than the input wavelength

** Windows is a registered trademark of Microsoft Corporation.



GENERAL DESCRIPTION

SpectraPen LM 508 a handheld portable spectroradiometer that is ideal as a gesprrglose instrument for
research and for agricultural applications. SpectraPen LM 500 measures in radiometric or photometric units the
intensity of the lightirradianceand is calibrateddr visible light in range of 380780 nm and the light in range

of 640¢ 1,050 nm.SpectraPen is used for irradiance measurements, illuminance measurements and CIELAB
chromaticity diagram measurementSpectraPen is especially useful for rapid measuremeiitspectral light
quality, for monitoring of artificial lighting and for quantification of light radiation.

The SpectraPen works withlbih rechargeable battery and does not require for operation any PC or any other
bulky accessory. On the SpectraPeundh screen the wavelength and intensity readings and their spectral lines
including correlated color temperature index are instantly displayed. All recorded data are automatically stored
into the device internal memory. The SpectraPen includes a compséresoftware package comprising full
system control, data acquisition and data processing.

The SpectraPen is suited for wide scope of environmental, agricultural and ecological applications such as
monitoring of artificial lighting used in horticulturedastry or light source testing.

SpectraPen LM 500 is available in two versions that differ in spectral range:
- LM 50B8UVIS: spectral response range 340 to 780 nm

- LM 506NIR: spectral response range 640 to 1050 nm

SpectraPen LM500 measurtb® following parameters:
Scopeg measures quantitative light intensity at different wavelengths
-LNNF RAF YOS atmndd NdzY ox2 o0Y
-t K22y FTtdzE RSy arRgamBaLSOldNHzy oxYz2f oY

Light Meter ¢ measures absolute light intensity at defined rangewdvelengths of the electromagnetic
spectrum

- Irradiance [W.mz] in user defined rang®f the electromagneticspectrum
st K22y Tt dzE RS yhageddefined ragdfithe ¥lectromagnetic spectrum
- llluminance [lux] - total luminous fluxincident on a surface, per unit area
-t w K DY
Chromaticity Diagram CIE19%ieasure quality of color space and color temperatafehe light source
- CIE color coordinatés
- Correlated color temperature; for LED*

* Valid only 6r LM 500-UVISversion of SpectraPen LM500



Two basic versions of Sped®an LM 500 are available:

LM-500-H

1 Cosine corrector facing up
1 Limited space measurement
1 Measurements in controlled environment

LM-500-V

1 Cosine corrector facing front
1 Field measurement
I Tripod mount




COMPONENTS OF THEECTRAPEN DEVICE

Carefully unpack the carton. You should/éaeceived the following items, as descritst shownbelow.

Table 1Components of th&pectraPerseries package.

1. SpectraPen LNM500

2. Stylus

3. Carrying Case

4, Textile Strap for Comfortable Wearing

5. This Operation ManuafPDF file on a flash disc)

6. USB flash disc with SpectraPen software and driver

7. USB Communication Module

8. Calibration sheet

9. Other Accessories or Optional Featurésccording to your specific order)

Note: If any item is missing, please, contact the manufactusepport@psi.cz

Please check the carton for any visible external damage. If you find any damage, notify the carrier and PSI
immediately. The carton and all packing materials should be retained for inspection by the carrier or insurer.
For customer support, please write:tupport@psi.cz


mailto:support@psi.cz
mailto:support@psi.cz

DESCRIPTION OF TS EECTRAPHNEVICE

SpectraPen is compact, durable and lightweight device operated by single Turn ON/OFF button and touch
screen. It integrates radiometric calibration for analysisspéctral response in range from 38050 nm.
SpectraPen device is optimized for photobiological applications and easy rapid measurements inside of the
controlled environment as well as outside in the field. SpectraPen consists of cosine corrected headpdyai

with color LCD display with touch screen, USB connector and main power button. SpectraPen is calibrated and

the calibration sheets are provided.

SpectraPen is programmable via intuitive totsdreen. For data collection and analysis comprehensive
software package is provided. Via USB connector SpectraPen LM 500 can be connected to PC for further data

collection and analysis.

Cosine corrector

Color LCD display with
touch screen

USB connector

Power button

[ Textile strap holder ]




COSINE CORRECTORGHT SENSOR

The optical part of th&pectraPen, cosine correctdsplacedinside of theblack boxXront panel whichprotects
the optics from dirt or moistureThe sensor part made oéflon is placed either on topr in front of the optical

headdepending on the device version.

Each SpectraPendevice is calibrated with the certified light source Aval-igbHBAL-CAL. Calibration
certificate is provided by the manufacturer for each device. It is recommended-taliieratethe deviceafter

24 montts by the manufacturer.

Integration time of theinternal detector is set automatically according to the ambient light intensity up to

maximum integration time of ten seconds.

Important note: The sensor part should be always dust and dirt free and mairdagaeefully as any scratches

on the surface might interfere with the correct results of the measurement.

COLOUR LCD DISPLAY

The SpetraPen is operated via touch screen by using provided stylus. Software operated instructions are
providedon pagel8.

Plesse note: No sharp objects should be used for operating the SpectraPen via touch screen. It is
recommended to use provided stylus for the software operation.
USB CONNECTOR

USB connector is used for operation of the SpectraPen device directly from P€ 8iaetttraPen software and
for re-charging the device batteries. Please note that SpectraPen device is automaticaligrged when
connected to the PC via the USB connector.

POWER BUTTON

Power button is the main Switch ON/OFF button.

CARE AND MAINTENARC

Never submerge the device in water!
The device should not come in contact with any organic solvents, strong acids or bases.

Battery life is approximately 48 hours when the SpectraPen is operated continuously.

It is recommended to realibrate the device by the manufacturer after 24 months upon purchase.



OPERATIONMNSTRUCTIONS

In the next chapter initial setlp operation of the SpectraPen device is presented and the-lsyegiep
description of the measurememrocedure is shown.

Switch ON the device with POWER BUTTON and follow reps &t perform the measurements. In case the

device battery is not charged connect the SpectraPen with USB cable via USB port to the PC and charge the
batteries.

Before any paramters are measured with SpectraPen deuitaek spectrum scaMUST be performedDark
spectrum scan musperformed always after the device is switched ON or periodically upon given period of
time when the device is operating dark spectrum scan is the agalent of zeroing the instrument and the
usershouldperform a dark scan each time changes are made in the Setup rRdease follow next steps to
perform Dark Spectru@alibration step.

DARK SPECTRUALIBRATION

Dark spectrum calibration is standard gteor dark current subtraction.
1 Inthe main windowgo to > Get Dark SpectrumpressOKFig.1)

9 Cover the cosine correctedlead completely to ensure that it is in completiarkness during the
calibration step. It ismportant that no surrounding light camterfere with the measurement during
the calibration step. It is recommended to cover the sensor entirely with dark thick tissue or simply
coverit tightly by thump and holdt tightly during the process of calibratidfrig.1)

;ﬂeasure Data Options Help (| ,\:ﬂeasure Diaka Options Help |

Please cover the sensor and

7
et dark spectrums press Ok

Irradiance[us fcm inm]
Trradiance[usfermz inm]

gk 1 [ cancel | 8™ | cancel |

340 420 500 5&0  BEO 4D 340 420 500 5&0  BB0 T4
wawelength[nm] wavelength[nm]

et Speckrun Get Dark Speckrum Get Speckrum Get Dark Speckrum

Fig. 1 Get Dark Spectrum.

1 Press OK andait until the Dark spectrum calibration stép completed(Fig.2).Please note that the
cosine corrected head must be covered throughout the entire process of calibration.

91 Dark spectrum is automatically stored into the devicsemory and usedor background substraction.
Dark spectrum calibration scan nermalised to the surroundintemperature andis relative to the
detector integration time.

1 Please notein case surrounding temperature is rapidly changed during the calibration step or during
the measurement, the SpectraPen will automatically ask for new dark spectrum calibration.

10



;ﬂeasure Data Cptions Help (| ,\:ﬁeasure Daka Ophions Help (I

Getting dark spectrum. Dark spectrum saved

ok ] | cancel |

Irradiance[uwfcmz/nim ]
Irradianceluw fomz fnm]

81 | cancel |

340 420 500 580 660 740 340 420 500 580 66O 740
‘Wavelength[nm] W avelenath[nm]

Gek Speckrumn Get Dark Spectrum Get Speckrurm Get Dark Spectrum

Fig. 2 Get Dark Spectrum.

MEASUREMENT

SpectraPen can measure humber ofgraetres that are derived from measurement of

- light intensity atdifferent wavelengthgScopé

- - measurenents ofabsolute light intensity at defined range of wavelengths of glectromagetic
spectrum (Light meter)

- - measurements ofjuality of colorspace and color temperature of the light source (Chromaticity
diagram).

Irradiancemeasurements display units in Moles per square meter per second and nm or per Watts and square
meter. llluminance measures of how much the incident light illuminates theface, wavelengthweighted by

the luminosity function to correlate with human brightness perception. lluminance measuremardg
displayed in units of Luxchromaticity diagrammeasures color of light and correlated color temperature (CCT).
Color of lightis displayed using the xy chromaticity diagram and the related dominant wavelength. CCT is the

color temperature of a blackody radiator which to human color perception most closely matches the light
from the light source.

Please note that for proper ligs spectra measurement, the SpectraPen device should be perpendicular to the
light source for LM50®& and parallel with the light source for LM5®0version.

To perform the individual measurements please follow the next steps.
1 In the main window go tdleasure>Selectthe desired function (Fig.3)
1 Scope
1 Light meter
1

Chromaticity diagram

11



WEEENEY Data Options Help (|
¥ Scope H H :

Light meter :
Chromaticity diagranm k

Irradiance[uWw fcmznm] '

340 420 500 580 BEO0  T4D
Wavelength[nm]

5k Speckrum Get Dark Spectrum

Fig.3 Selection of type of measurement.
SCOPE

Scopefunction is used for measurement oflight intensity at different wavelengths(Fig. 4).Irradiance
measurements display units photon flux density in alesper square meter per second and romk Y 22)fs)K Y
or as irradiancgoer Watts and squar® Sy G A YSG NB . yY o0x2 kOY

To perform the measuremero to > Measure > Scope> Get Spectrum
The spectra of the light source will be acquired, stored to the device memory and displayed on the screen.

To change the units displayed please g@ftions>Settings

:_§easure Data Options Help C

0.250
0.240
0,200
0.160 (REEEEE. S S

0.120 Ak o SECLELEE CELTELEL FRRLLELLE

Irradiance[uW/cm2/nm]

340 420 500 580 660 740
Wavelength[nm]

Gek Spectrum Get Dark Spectrum

Fig.4Measurement of Scope

LIGHT METER

Light meter function is used fomeasurenents ofabsolute light intensity at defined range of wavelengths
(Fig.5).Photon flux densitymeasurements display units in Moles per square meter per secoratliance
measurements per Watts and square meter alhuminance measurements are displayeduimts of Lux.

To perform the measuremer®oto >Measure > Light Meter&et Spectrum

12



Lightintensity of the light source will be acquired, stored to the device memory and displayed on the screen.
Light intensityis measured and expressed in Wnmad/m?/s and LUX for illuminance.

d

Qeasure Data Options Help

0000.00
0000.00
0000.00

Get Spectrum Get Dark Spectrum

Fig.5 Light meter window.

Please notethat the Light Meter integrates the value based on the wavelength range defined. FfiSJV
LM500 this is in range 3480 nm. The user can define the wavelength range to be measmédise this tool
to measure specific spectral regions of interbgtgoing toOptions>Settingsand setting the required rang&.o
measure photosyntétically active radiation (PARhange the settings and set the values from 400 to 700 nm.

CHROMATICITYIAGRAM

Chromaticity diagram functiois used formeasurement ofight color and correlatectolor temperature (CCT)
using the International Commission on lllumination (CIE) techniques (FiGh&maticity diagram function
usesstandard coordinates of th&931 CIE colorimetric system by whichpadksiblecolours can be uniquely
identified.A colorspace is a uniformepresentation of visibléight. It mapsall of the colorsvisible to the human
eyeonto an xy grid and assignhiem measureablevalues. Thigllowsus to make uniform measurements and
comparisondetweencolors

To perform the measuremerto to > Measure €hromaticity diagrare Get Spectrum

The colour of the light source in the CIE1931 colorimetric system is marked by blackTéress.and y
coordinates of the measured light source will be determined and the CCT value wallchéated andlisplayed
on the screen.

Please notehat the CCT values are not automatically stored.

13



Measure Data Options Help [

CIE1931 2-degree observer

0.00 ¢
0.00 040 020 030 0.40 050 060 0.0

X

Get Spectrum Get Dark Spectrum

Fig.6 Chromaticity diagram function

MENU DESCRIPTISN

In the next chapter setip menu is described.

DATA

1 Browse; displays data browse dialog hokhe user can browse the list of stored datdesethe set of
data files andview the light spectra iISCOPEode. Colour classification of each data file helpes th
user to discriminate betweeimdividual measurements.

PARbookmark allowghe user to view the light intensity iRARspectral regiorfor the acquired data
PAR is photosyntheticalfctive radiation integrated in range 40@0nm.

1 Erasec erase function is useth erase internal data memory

1 Memory info ¢ displays info ormamount ofusedinternal memoryof the SpectraPen LM500 device

Measure B2 Options Help (] Measure Data Options Help (|
Browse

Scope [ PAR |
# | Time | Date | |

Irradiance[uW/cm2 nm]

340 420 500 580 660 T40 E 11 m %

‘Wavelength[nm]

Get Spectrum Get Dark Spectrum

Fig.7 Browse function
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OPTIONS

1 Settings; function is used to sevarious variable for the light measurements and for the device
settings

1 Graph ¢ displays options for setting the wavelength range and graph featiiigs 8)

Zoom enable; enables the zoom featur&Vith the stylus select an area (in thight-down direction)
of the displayed graph which you want to zoomReverse these stepbyou wantto return to the
original display.

Marker enable; enablesto display exachumericvalue for the point selected in the Scope graph
window. Exactvavelengthand light irradiance are displayed for tpeint touched on the graphical
display In top right corneof the LCD display is showract value of wavelength in nfar the user
selected position in spectria the scope display. In addition ligintadiance for the given nm is shown.

Smoothingg enables noise reduction of thgraphical display by Smoothing the noise in the spectrum
at the expense of spectral resolution.

Wavelength range defines the range of wavelengtlesnsidered fotight scope and light meter
measurementsDesired wavelength range chaa adjusted by selecting theavelength and by using
the arrows up and down.

Measure Data Options Help [

20 w =N
1Y edn » = U0

Settings

Graphl Timel Misc I Devh:el

Zoom enable
Marker enable
Smoothing
umalfm2fs

Wavelength range

|0340 '|D7BD [nm] E

CIE1931 2-degree observer

Lok | [[concel |

Get Spectrum Get Dark Spectrum

Fig.8 Graph settings

I Time-displays actual time and date (all data files are stored by timedatel signature)To change
time and/or date specificationsuch on one of the values and adjust it via arrows

15



:.Ee-as-.re Data Options Help ||

20 v =1
L0 x =00

Graph [ Time [ misc | Device |

roe: 05 4[5 o | o

 @Eo

CIE1931 2-degree observer

ok | | cancel |

Get Spectrum Gek Dark Spectrum

Fig.9 Time settings

1 Miscellaneous; is used to adjust LCD display control settings
Backlight intensity; move slider to adjusbacklight intensity

Backlight timeout ¢ move slider to adjust backlight tiragut (time of inactivity required before
backlight will dim out to save battery life).

:.geasure Data Options Help 3

0 . x =00

Graph [ Time | Misc | Device |

CIE1931 2-degree observer

Get Spectrum Gek Dark Spectrum

Fig.9 Miscellaneousettings

1 Device

AveragecAverage function is used for adjusting thenmoer of scans for each readingdweragingof
more scans results in a higher sigt@noise ratio but increases the time required for each reading
that appears on the screen. dWe slider to set the number of measurement to be acquired for

averaged values.

16



CIE1931 2-deqgree observer

Measure Data Options Help 1

520

Settings

Graphl'i‘helhlsdbeﬂcel
Average: [o1

[ ok | [ cancel |

Get Spectrum Get Dark Spectrum q

Fig.10 Device settings
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SPECTRAPEN SOFTWARE
SpectraPen software is usearfvisualisation and datadansfer from SpectraPen device to the Pleéase follow

next steps to install the SpectraPen drivers and SpectraPen software. Please n@pe¢batPen software and
driver are stored on the USB flash disc provittegkther with the devicdy the manufacturer.

DRIVER INSTALLATION

1. Connect the USB flash disc to your compuRressStart of your PGind SelecControl Panels

Adjust your computer's settings View by: Category ¥

System and Security
VIEW yOUr Computér o
Back up your computer
Find and fix problems

User Accounts and Family Safety
‘, Add or remove user accounts
¥ Set up parental controls for any user

Appearance and Personalization
Change the theme

Change desktop background

Adjust screen resolution

Network and Internet
View network status and tasks
Choose homegroup and sharing options

&

-

Clock, Language, and Region

View devices and printers
Change keyboards or other input methods

Add a device
Ease of Access

Let Windows suggest settings
Optimize visual display

& &

Programs [

Hardware and Sound 5
.
<)

Uninstall a2 program

2. Navigate tloughSysem and ®curity andgo to Device Manager

System
View amount of RAM and processor speed = Check the
® Allow remote access = See the name of this comp

‘ Windows Firewall
Check firewall status | Allow a2 program through Windows Firewall
L

“j’ Device Manager

3. Connect the SpectraPateviceto the PQvia the USB connectan the list ofOther Devicesas seen in
Device ManagerPSI USB Devichould appearRight click orthe PSI USB Deviand selectUpdate
Driver Software

18



-"" NELWUIK guapLers

4 -3 Other devices

{ /i PSI USB Device'
» I3 Portable Dev Update Driver Software...
4 77 Ports (COM{ Disable
¥ Commur

"§' USB Seria

Y$ USB Seria Scan for hardware changes
> J3) Processors
» -3 Sound, videc Properties

» g8 System devices

Uninstall

4. Go toBrowse my computer for driver softwarand select Driver folder on the SpectraPen installation
USB flasldisk.Install the driver.

- )

Q—j Il Update Driver Software - PSI USB Driver (COM4)

A e SMN-5P-037 (G2)

4 ) Software
How do you want to search for driver software? .
. Driver
= Search automatically for updated driver software - User Guide

y Windows will search your computer and the Internet for the latest driver software
| for your device, unless you've disabled this feature in your device installation

settings. - .
N d i@ Windows Security ==

S‘:l Windows can't verify the publisher of this driver software

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

< Don'tinstall this driver software
You sheuld check your manufacturer's website for updated driver software
for your device.

< Install this driver software anyway
Only install driver software cbtained frem your manufacturer's website or
disc. Unsigned software from other sources may harm your computer

(v) See details

5. Installation of the driver is now complete.

u + Update Drver Software = P51 USE Device

Windows has successfully updated your driver software

Windews has finiched installing the driver software far this deviee
L P51 USB Driver
I ‘s’
Li
LI
[
L
[

Close

19



SOFTWARE INSTALLAYIO

1. Save the SpectraPen software provided on the USB flash disk to your computer and launch the

5.

SpectraPen program.

To connect and recognise your SpectraPen device in the SpectraPen sqgfteeeedfirst with the

registration of your SpectraPen softwafeigl11).

Go toHelp>Registration.

Enter you serial (registration) number. Please note thauywill find your serial (registration) number

in the file SN.txt which is includedn the enclosedJSB flash disk

SelectRegister

Registration

Input your code:

[ Regster | [ Cancel |

Fig.11 Registration step

Connect SpectraPen device by goingpvice->Connect

2 KSy

GKS RS@AOS Aa O29pettEaPdh SppearsINIhe iDthoin &ft parSef thé 3 S
screen (please note the red circle in the picture below) and a small USB icon will appear in the top

right corner of the SpectraPen device display.

- o
- 0

File Device Setup Help

AAAAAA

e

1001

36715 of 2097152 bytes used

In case SpectraPen device is not recognised med3agee:Not connectedwill occur in the bottom

left corner.

Fig.12 Online operation of SpgraPen device

20
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SPECTRAPEN SOFTWKERU

Menu: File
Load

Save

Export
Export JSON
Close

Close All

Exit

Menu: Device
Connect
Update Firmwar
Attach GPS File

Memory Erase

Loadspreviously saved data files.

Saves data to hard disc.

Exports data in .txt format.

Exports data in JavaScript Object Notation.
Joses the current experiment.

Joses all running experiments.

Exitsthe program.

Detects and connects the device.

e Used for firmware updates.*

File | Device

Load
Save

Export

Export JSOM

Cloze

Cloze All

Exit

Setup  Help

File | Dewvice

Used for download data from GPS module.

Erases data from the SpectraPen memory.

Setup  Help

Connect

Update Firmware
Attach GP5 File
Memory Erase

* For more information on saoftare updating, see page 28 this Operation Manual.

Menu: Setup
gLl
Update Software Used for software updates.
Settings On/off - Auto MemoryErase After
Download.
Menu: Help

Registration

About

=1l

File  Device | Setup

Update Software

Used for the SpectraPen softwarg
registration. File

Device

Help

Settings

Setup | Help

Offers basicinformation about the
program.

21
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DATA TRANSFER ANBWALIZATION

To download, visualise and further process the measured data please follow the next instructions.
1. Perform the measurement and connect the SpectraPen device to the computer.
2. Launch the SpectraPen software a@dnnectthe device. Go t@evice> Connect

3. To visualise the stored data use tlB®wnload function to transfer your data from the SpectraPen
device to your PC. Select icon on left side of screen or §dldand seleclcad if you want to process
data stored on PC

4. All data stored currently in the SpectraPen device will be shown in the main window Adedata
stored are logged with time when measurement, experiment respectively, was perfofyedefault
Scopecurves are shown as the first payp window(Fig. 13. To view irradiance data go toadiance
bookmark(Fig. 14.

Please note that if there are no data stored in the memory, the download function is not functional.

Fig.13 Scope spectra

5. All data that are downloaded are displayed in the Scope window after download from the SpectraPen
LM500 device. The user can select the set of measurements to be displayed by marking and
unmarking the data from the selection list (see Selection of dathe right side of the Fig. 13

6. Inthe graph marker feature is available, which enalisplay of the numerigaluesfor wavelength
and light irradiance for theelected wavelength of the scan (Fig. 14). Use the mouse to select the
given point. In top right corer of the graph (red circle) is displayed exact value for the selected point
in nm (xaxis) and values onaxis.

7. To zoom in the graph seleah area (in the rightiown direction)of the displayed graph which you
want to zoom in (Fig. 15). If you want teverse these stepand return to original display use minus
icon in the corners of the zoom area as depicted by red arrows in Fig. 15.
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