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INSTRUCTION MANUAL 

 

TECHNICAL SPECIFICATIONS 

Optical Entrance:  

Cosine corrector  

FWHM Bandwidth:  

7 nm  

Spectral Response Range:  

UV-VIS: 340 nm - 780nm 

NIR: 640 nm ς 1,050 nm 

Spectral Response Half Width:  

9*  

Spectral Straylight:  

-30dB*  

Wavelength Reproducibility:  

+/- 0.5 nm   

Integration Time:  

Automatic, 5 ms to 10 s  

Number of pixels:  

256  

Dimension of Pixel:  

0.5 x 15.8 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:  
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Windows 7 or higher**  

Dimensions:  

18 x 7.5 x 4 cm  

Weight:  

300 g  

Case:  

Splash-proof  

Battery: 

Li-ion; rechargeable via USB port of a PC 

Battery Life: 

48 hours (continuous operation) 

Operating Temperature: 

л ǘƻ рр ȏ/ 

Storage Temperature: 

-нл ǘƻ Ҍсл ȏ/ 

Warranty: 

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

 

ϝ ²ƘŜƴ ƳƻƴƻŎƘǊƻƳŀǘƛŎ ƭƛƎƘǘ ƻŦ ɽ Ґ ррл ƴƳ ƻǊ ɽ Ґ урл ƴƳ ƛǎ ƛƴǇǳǘΣ ǎǇŜŎǘǊŀƭ ǎǘǊŀȅ ƭƛƎƘǘ ƛǎ ŘŜŦƛƴŜŘ ŀǎ 
the ratio of the count measured at the input wavelength, to the count measured at a wavelength 40 
nm longer or shorter than the input wavelength 

** Windows is a registered trademark of Microsoft Corporation. 
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GENERAL DESCRIPTION 

SpectraPen LM 500 is a handheld portable spectroradiometer that is ideal as a general-purpose instrument for 

research and for agricultural applications. SpectraPen LM 500 measures in radiometric or photometric units the 

intensity of the light irradiance and is calibrated for visible light in range of 380 ς 780 nm and the light in range 

of 640 ς 1,050 nm. SpectraPen is used for irradiance measurements, illuminance measurements and CIELAB 

chromaticity diagram measurements. SpectraPen is especially useful for rapid measurements of spectral light 

quality, for monitoring of artificial lighting and for quantification of light radiation.  

The SpectraPen works with Li-Ion rechargeable battery and does not require for operation any PC or any other 

bulky accessory. On the SpectraPen touch 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 comprehensive software 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 horticulture industry or light source testing. 

SpectraPen LM 500 is available in two versions that differ in spectral range:  

 - LM 500-UVIS: spectral response range 340 to 780 nm  

 - LM 500-NIR: spectral response range 640 to 1050 nm 

 

SpectraPen LM500 measures the following parameters: 

Scope ς measures quantitative light intensity at different wavelengths.  

- LǊǊŀŘƛŀƴŎŜ ǎǇŜŎǘǊǳƳ ώҡ²ΦŎƳ
-2
.nm

-1
] 

 - tƘƻǘƻƴ ŦƭǳȄ ŘŜƴǎƛǘȅ ǎǇŜŎǘǊǳƳ ώҡƳƻƭΦƳ-
2
.s

-1
.nm

-1
] 

Light Meter ς measures absolute light intensity at defined range of wavelengths of the electromagnetic 

spectrum. 

 - Irradiance [W.m
-2
] in user defined range of the electromagnetic spectrum 

 - tƘƻǘƻƴ ŦƭǳȄ ŘŜƴǎƛǘȅ ώҡƳƻƭΦƳ
-2
.s

-1
] in user defined range of the electromagnetic spectrum 

 - Illuminance [Lux] - total luminous flux incident on a surface, per unit area 

 - t!w ώҡƳƻƭΦƳ
-2
.s

-1
]*  

Chromaticity Diagram CIE1931 ςmeasure quality of color space and color temperature of the light source.    

- CIE color coordinates* 

- Correlated color temperature ς for LED *  

* Valid only for LM 500-UVIS version of SpectraPen LM500 
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Two basic versions of SpectraPen LM 500 are available: 

LM-500-H 

¶ Cosine corrector facing up 

¶ Limited space measurement  

¶ Measurements in controlled environment 

 

 

LM-500-V 

¶ Cosine corrector facing front 

¶ Field measurement 

¶ Tripod mount 
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COMPONENTS OF THE SPECTRAPEN DEVICE 

Carefully unpack the carton. You should have received the following items, as described and shown below. 

Table 1. Components of the SpectraPen Series package. 

1. SpectraPen LM-500 

2. Stylus 

3. Carrying Case 

4. Textile Strap for Comfortable Wearing 

5. This Operation Manual (PDF 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 Features (according to your specific order) 

Note: If any item is missing, please, contact the manufacturer: support@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 to: support@psi.cz 

  

mailto:support@psi.cz
mailto:support@psi.cz
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DESCRIPTION OF THE SPECTRAPEN DEVICE 

SpectraPen is compact, durable and lightweight device operated by single Turn ON/OFF button and touch 

screen. It integrates radiometric calibration for analysis of spectral response in range from 380-1050 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 head, main body 

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 touch-screen. 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.  

 



9 

 

COSINE CORRECTOR ς LIGHT SENSOR 

The optical part of the SpectraPen, cosine corrector, is placed inside of the black box front panel which protects 

the optics from dirt or moisture. The sensor part made of teflon is placed either on top or in front of the optical 

head depending on the device version. 

Each SpectraPen device is calibrated with the certified light source AvaLight- DH-BAL-CAL. Calibration 

certificate is provided by the manufacturer for each device. It is recommended to re-calibrate the device after 

24 months by the manufacturer.  

Integration time of the internal 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 maintained carefully as any scratches 

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

 

COLOUR LCD DISPLAY 

The SpectraPen is operated via touch screen by using provided stylus. Software operated instructions are 

provided on page 18. 

Please 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 PC via the SpectraPen software and 

for re-charging the device batteries. Please note that SpectraPen device is automatically re-charged when 

connected to the PC via the USB connector. 

POWER BUTTON 

Power button is the main Switch ON/OFF button.  

 

CARE AND MAINTENANCE 

 

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 re-calibrate the device by the manufacturer after 24 months upon purchase.   



10 

 

OPERATION INSTRUCTIONS 

In the next chapter initial set-up operation of the SpectraPen device is presented and the step-by-step 

description of the measurement procedure is shown.  

Switch ON the device with POWER BUTTON and follow next steps to 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 parameters are measured with SpectraPen device dark spectrum scan MUST be performed. Dark 
spectrum scan must performed always after the device is switched ON or periodically upon given period of 
time when the device is operating. A dark spectrum scan is the equivalent of zeroing the instrument and the 
user should perform a dark scan each time changes are made in the Setup menu. Please follow next steps to 
perform Dark Spectrum Calibration step.  

DARK SPECTRUM CALIBRATION 

Dark spectrum calibration is standard step for dark current subtraction.  

¶ In the main window go to > Get Dark Spectrum >press OK(Fig.1) 

¶ Cover the cosine corrected head completely to ensure that it is in complete darkness during the 
calibration step. It is important that no surrounding light can interfere with the measurement during 
the calibration step. It is recommended to cover the sensor entirely with dark thick tissue or simply 
cover it tightly by thump and hold it tightly during the process of calibration (Fig.1). 

 

Fig. 1 Get Dark Spectrum. 

¶ Press OK and wait until the Dark spectrum calibration step is completed (Fig.2). Please note that the 
cosine corrected head must be covered throughout the entire process of calibration. 

¶ Dark spectrum is automatically stored into the device memory and used for background substraction. 
Dark spectrum calibration scan is normalised to the surrounding temperature and is relative to the 
detector integration time.  

¶ Please note: In case surrounding temperature is rapidly changed during the calibration step or during 
the measurement, the SpectraPen will automatically ask for new dark spectrum calibration. 
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Fig. 2  Get Dark Spectrum. 

MEASUREMENT 

SpectraPen can measure number of parametres that are derived from measurement of: 

-  light intensity at different wavelengths (Scope) 

- - measurements of absolute light intensity at defined range of wavelengths of the electromagnetic 

spectrum (Light meter) 

- - measurements of quality of color space and color temperature of the light source (Chromaticity 

diagram). 

 Irradiance measurements display units in Moles per square meter per second and nm or per Watts and square 

meter. Illuminance measures of how much the incident light illuminates the surface, wavelength-weighted by 

the luminosity function to correlate with human brightness perception. Iluminance measurements are 

displayed in units of Lux. Chromaticity diagram measures color of light and correlated color temperature (CCT).  

Color of light is displayed using the xy chromaticity diagram and the related dominant wavelength. CCT is the 

color temperature of a black-body radiator which to human color perception most closely matches the light 

from the light source. 

Please note that for proper lights spectra measurement, the SpectraPen device should be perpendicular to the 

light source for LM500-H and parallel with the light source for LM500-V version. 

To perform the individual measurements please follow the next steps. 

¶ In the main window go to Measure >Select the desired function (Fig.3) 

¶ Scope 

¶ Light meter 

¶ Chromaticity diagram 
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Fig. 3 Selection of type of measurement. 

SCOPE 

Scope function is used for measurement of light intensity at different wavelengths (Fig. 4). Irradiance 
measurements display units as photon flux density in moles per square meter per second and nm όҡƳƻƭκƳ

2
/s) 

or as irradiance per Watts and square ŎŜƴǘƛƳŜǘǊŜ ŀƴŘ ƴƳ όҡ²κŎƳ
2
/nm). 

To perform the measurement Go 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 go to Options>Settings. 

 

 
Fig. 4Measurement of Scope 

 

LIGHT METER 

Light meter function is used for measurements of absolute light intensity at defined range of wavelengths 
(Fig.5). Photon flux density measurements display units in Moles per square meter per second, irradiance 
measurements per Watts and square meter and illuminance measurements are displayed in units of Lux. 

To perform the measurement Go to >Measure > Light Meter>Get Spectrum 
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Light intensity of the light source will be acquired, stored to the device memory and displayed on the screen. 
Light intensity is measured and expressed in W/m

2
Σ ҡmol/m

2
/s and LUX for illuminance.  

 

 
 

Fig. 5 Light meter window. 
 

Please note that the Light Meter integrates the value based on the wavelength range defined. For UV-VIS 
LM500 this is in range 340-780 nm. The user can define the wavelength range to be measured and use this tool 
to measure specific spectral regions of interest by going to Options>Settings and setting the required range. To 
measure photosynthetically active radiation (PAR) change the settings and set the values from 400 to 700 nm.  
 

CHROMATICITY DIAGRAM 

Chromaticity diagram function is used for measurement of light color and correlated color temperature (CCT) 
using the International Commission on Illumination (CIE) techniques (Fig. 6). Chromaticity diagram function 
uses standard coordinates of the 1931 CIE colorimetric system by which all possible colours can be uniquely 
identified.A color space is a uniform representation of visible light. It maps all of the colors visible to the human 
eye onto an x-y grid and assigns them measureable values. This allows us to make uniform measurements and 
comparisons between colors. 

To perform the measurement Go to > Measure >Chromaticity diagram> Get Spectrum  

The colour of the light source in the CIE1931 colorimetric system is marked by black cross. The x- and y- 
coordinates of the measured light source will be determined and the CCT value will be calculated and displayed 
on the screen.  

Please note that the CCT values are not automatically stored. 
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Fig. 6 Chromaticity diagram function 
 

MENU DESCRIPTIONS 

In the next chapter set-up menu is described. 

DATA 

¶ Browseς displays data browse dialog box. The user can browse the list of stored data, select the set of 
data files and view the light spectra in SCOPE mode. Colour classification of each data file helps the 
user to discriminate between individual measurements. 

PAR bookmark allows the user to view the light intensity in PAR spectral region for the acquired data. 
PAR is photosynthetically active radiation integrated in range 400-700nm. 

¶ Erase ς erase function is used to erase internal data memory 

¶ Memory info ς displays info on amount of used internal memory of the SpectraPen LM500 device 
 
 

 
Fig. 7 Browse function 
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OPTIONS 

¶ Settingsς function is used to set various variable for the light measurements and for the device 
settings 

¶ Graph ς displays options for setting the wavelength range and graph features (Fig. 8) 

Zoom enable ς enables the zoom feature. With the stylus select an area (in the right-down direction) 
of the displayed graph which you want to zoom in. Reverse these steps if you want to return to the 
original display. 

Marker enable ς enables to display exact numeric value for the point selected in the Scope graph 
window. Exact wavelength and light irradiance are displayed for the point touched on the graphical 
display. In top right corner of the LCD display is shown exact value of wavelength in nm for the user 
selected position in spectra in the scope display. In addition light irradiance for the given nm is shown.  

Smoothing ς enables noise reduction of the graphical display by Smoothing the noise in the spectrum 
at the expense of spectral resolution. 

Wavelength range ς defines the range of wavelengths considered for light scope and light meter 
measurements. Desired wavelength range can be adjusted by selecting the wavelength and by using 
the arrows up and down.  
 
 

 
 

Fig. 8 Graph settings. 
 
 

¶ Time - displays actual time and date (all data files are stored by time and date signature). To change 
time and/or date specifications touch on one of the values and adjust it via arrows. 
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Fig. 9 Time settings 
 
 

¶ Miscellaneous ς is used to adjust LCD display control settings 

Backlight intensity ς move slider to adjust back light intensity 

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

 
 

 
 

Fig. 9 Miscellaneous settings 
 

¶ Device 

Average ςAverage function is used for adjusting the number of scans for each reading. Averaging of 
more scans results in a higher signal-to-noise ratio but increases the time required for each reading 
that appears on the screen. Move slider to set the number of measurement to be acquired for 
averaged values.  
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Fig. 10 Device settings 
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SPECTRAPEN SOFTWARE 

SpectraPen software is used for visualisation and data transfer from SpectraPen device to the PC. Please follow 

next steps to install the SpectraPen drivers and SpectraPen software. Please note that SpectraPen software and 

driver are stored on the USB flash disc provided together with the device by the manufacturer. 

DRIVER INSTALLATION 

1. Connect the USB flash disc to your computer. Press Start of your PC and Select Control Panels 

 

2. Navigate through System and Security and go to Device Manager 

 

3. Connect the SpectraPen device to the PC via the USB connector. In the list of Other Devices, as seen in 

Device Manager, PSI USB Device should appear. Right click on the PSI USB Device and select Update 

Driver Software. 
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4. Go to Browse my computer for driver software and select Driver folder on the SpectraPen installation 

USB flash disk. Install the driver. 

 

 

 

 

 

 

 

 

5. Installation of the driver is now complete. 
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SOFTWARE INSTALLATION 

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

SpectraPen program.  

2. To connect and recognise your SpectraPen device in the SpectraPen software proceed first with the 

registration of your SpectraPen software (Fig.11). 

Go to Help>Registration. 

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

in the file SN.txt, which is included on the enclosed USB flash disk. 

Select: Register. 

 

Fig. 11 Registration step 

3. Connect SpectraPen device by going to Device ->Connect 

4. ²ƘŜƴ ǘƘŜ ŘŜǾƛŎŜ ƛǎ ŎƻƴƴŜŎǘŜŘ ǇǊƻǇŜǊƭȅ ƳŜǎǎŀƎŜ άSpectraPenέ appears in the bottom left part of the 

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. 

 

Fig. 12 Online operation of SpectraPen device 

5. In case SpectraPen device is not recognised message Device: Not connected will occur in the bottom 

left corner.  
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SPECTRAPEN SOFTWARE MENU 

Menu: File  

Load  Loads previously saved data files. 

Save  Saves data to hard disc. 

Export  Exports data in .txt format. 

Export JSON Exports data in JavaScript Object Notation. 

Close  Closes the current experiment. 

Close All  Closes all running experiments. 

Exit  Exits the program. 

 

Menu: Device 

Connect   Detects and connects the device. 

Update Firmware Used for firmware updates.* 

Attach GPS File Used for download data from GPS module. 

Memory Erase Erases data from the SpectraPen memory. 

 

* For more information on software updating, see page 29 of this Operation Manual. 

 

Menu: Setup 

Update Software  Used for software updates. 

Settings On/off - Auto Memory Erase After 

Download. 

 

Menu: Help 

Registration Used for the SpectraPen software 

registration. 

About Offers basic information about the 

program. 
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DATA TRANSFER AND VISUALIZATION 

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 and Connect the device. Go to Device> Connect. 

3. To visualise the stored data use the Download function to transfer your data from the SpectraPen 

device to your PC. Select icon on left side of screen or go to File and select Load 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 view. All data 

stored are logged with time when measurement, experiment respectively, was performed. By default 

Scope curves are shown as the first pop-up window (Fig. 13). To view irradiance data go to Irradiance 

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 data in the right side of the Fig. 13). 

6. In the graph marker feature is available, which enables display of the numeric values for wavelength 
and light irradiance for the selected wavelength of the scan (Fig. 14). Use the mouse to select the 
given point. In top right corner of the graph (red circle) is displayed exact value for the selected point 
in nm (x-axis) and values on y-axis.   

7. To zoom in the graph select an area (in the right-down direction) of the displayed graph which you 
want to zoom in (Fig. 15). If you want to reverse these steps and return to original display use minus 
icon in the corners of the zoom area as depicted by red arrows in Fig. 15.  
























