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1 INTRODUCTION 
 

SpectroECL is a portable (Bi)Potentiostat/Galvanostat combined with a 

electrochemiluminescence cell with a microspectrometer (CMOS) that performs 

electrochemiluminescence wavelength resolved measurements.  

 

A BiPotentiostat/Galvanostat (± 4 V potential range, ± 40 mA maximum measurable 

current) and a CMOS image sensor integrated in the cell (spectral response range  

340-850 nm) are combined for offering a solution in the field of 

electrochemisluminescence to be used with Screen-Printed Electrodes (SPEs). The 

SpectroECL is controlled by the DropView SPELEC Software in order to make 

SpectroElectroChemiLuminescence experiments (SpectroECL). 

 

SpectroECL instrument allows you to work in electrochemiluminescence (ECL) mode, 

choosing between the spectrometer or the photodiode cell ref. DRP- 

ECLPHOTODIODCELL (not included), or in electrochemical mode (EC mode). Only in 

electrochemical mode, the instrument is compatible with any kind of electrochemical 

cell and it can be used in Bipotentiostat mode, with a two-working electrode system, a 

reference electrode and an auxiliary electrode. 
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2 RECOMMENDATIONS 

2.1 Voltage overload, current underload or overload and detector 

saturation  

User must take precautions with current overload, current underload or voltage 

overload in the electrochemical part. 

Voltage overload can occur when: 

❖ The counter or the reference electrode is not properly connected, 

❖ The conductivity of the solution is too low, which is overcome adding supporting 

electrolyte or increasing its concentration. 

❖ An air bubble isolates the reference electrode from the solution. 

Measured current values are wrong when a current overload is detected. This occurs 

when the current is above 4 times the applied current range. 

If currents are below 0.05 of the selected current, a current underload occurs, since a 

lower current range can be applied. An underload will yield measurements with a low 

resolution. 

Regarding the optical part, the detector used for the SpectroECL is a charge transfer 

device (CCD) that has a fixed well depth (capacitor) associated with each 

photodetector (pixel). When a well is fully depleted by leakage through the back-biased 

photodetector, the detector is considered saturated and provides the maximum output 

level. If the collected signal saturates the detector, the intensity of the collected light is 

decreased by: 

❖ Decreasing the integration time.  

❖ Attenuating the light going into the spectrometer. 

2.2 Resolution and optimal current range selection 
 
The resolution of the current measurements is equal to 0.00025 times the applied 

current range (for the lowest current range the current resolution is equal to 0.001 

times the applied current range). The measurement range is -4 V to +4 V and 4 times 

the applied current range. The best way of obtaining an optimal current measurement 

resolution is to use the auto ranging (Current Range: Auto), but for measurements with 

interval times lower than 20 ms it is recommended to use a specific current range.  

A higher current range is selected when the current exceeds 3 times the applied 

current range; a lower current range is selected when the measured current is lower 

than 0.05 times the applied current range. 
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2.3 Noise 
 
Electrochemical sensors and cells are susceptible to noise. 

Known sources of noise are: 

❖ AC-adapters. Laptop adapter induces noise. Sensitive measurements must be 

performed without these adapters connected. 

❖ Electrical equipment. Measurements in the vicinity of electrical equipment might 

be distorted by electrical interference. This might be eliminated by placing the 

cell in a faraday cage which is connected to earth or ground. 

❖ Unshielded or too long sensor- or cell cables. The connection between 

SpectroECL and the sensor or cell should not be extended. Especially 

unshielded cables used with many commercially available reference electrodes 

may result in high noise levels. Please shorten the cables when possible. 

In case the noise levels remain too high, the use of a faraday cage is required. Connect 

the metal cage to safety ground or to the green connector of the sensor cable. 

If the optical signal you collect has too little light, the result is higher noise signal. You 

can increase the light level i.e., increasing the integration time. 
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3 HARDWARE DESCRIPTION 

             

Image 1. SpectroECL instrument 

3.1 Front Panel 
 

 

Image 2. Front panel 

 

--  STATUS: LED indicator:  

GGrreeeenn   –   Stat instrument is switched on 

OOrraannggee   –   Stat instrument is Measuring 

RReedd   –   Stat instrument is Instrument reset 

 

- ELECTRODE: To connect the DRP-CABSTAT cable (one included) in order to 

work with conventional electrodes, DRP-CAST cable (one included) to work with 

the standard SPEs from Metrohm DropSens, or to connect the DRP-BICAST 

cable (not included) in order to work with the standard dual SPEs from Metrohm 

DropSens. DRP-CABSTAT can also be used to connect the DRP-DSC connector 
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(not included) in order to work with the standard screen-printed electrodes from 

Metrohm DropSens when working by placing a drop over the electrodes. 

 

Electrode connector color codes 

   RRReeeddd  - working electrode (WE) 

                           YYYeeelll lllooowww - working electrode 2 (WE2) 

  BBllaacckk - auxiliary electrode (AE) 

BBBllluuueee  - reference electrode (RE) 

   GGGrrreeeeeennn  - ground (     ) 

 

3.2 Rear Panel 
 

 

Image 3. Rear Panel 

 
 

- PHOTODIODE: Plug the Cell cable to connect the Si-photodiode cell (not 

included) to the instrument. 

- SPECTROMETER: Plug the Cell cable to connect the microspectrometer cell 

(included) to the instrument.  

- USB: Connection for USB cable (included). 

 

3.3 Power supply 

SpectroECL is powered by USB (connected to a turned-on computer). The USB cable 

(included) is a Dual USB 2.0 type A Male to Standard type B Male. Please connect 

both type A USB connectors to the computer and the square type B to the instrument. 

In case an extension cable is used to connect 
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4 GETTING STARTED: INSTALLATION AND SETUP 

 

Requirements: 

❖ Screen resolution of 1024 x 768 minimum and 1280 x 1024 advised. 

❖ USB cable (included). 

❖ DropView SPELEC Software (included). 

❖ SpectroECL instrument (included). 

❖ PC or laptop (not included), running Windows Vista, 7, 8, 8.1, 10 and 11. The 

computer must have at least 8 GB of free RAM memory; 16 GB total installed 

RAM memory is recommended.  

4.1 Software Installation on Windows 
 

 

 

 

 

 

Insert the Software Installation USB Key in the computer and double click on “Install 

Menu”. 

The Installation splash screen will be shown automatically. 

 

Image 1 - Installation splash screen  
 

CAUTION 

Do not connect the device to your computer before the software and drivers 

are installed. Follow the instructions below to properly connect and configure 

your system. 
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To read the manual, the computer must have a PDF Reader installed. In case it is not 

installed in the computer, click on “Install PDF Reader” option and follow the steps.  

 

Depending on you Operating System (32 or 64 bits), choose one of the two options of 

DropView SPELEC Software, “Install DV SPELEC 32bit” or “Install DV SPELEC 

64bit”, and follow the steps; software installation will begin. 

 

 
Image 2 - Software installation confirmation dialog 

 
 
Accept to start the installation of the software. 
 

 
Image 3 - DropView SPELEC software installation wizard 

 
For the installation to continue click the “Next” button. 
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Image 4 - Installation folder selection 

 
 

Select the default or a different folder to install the software. Then, click the “Install” 

button. 

 

 
Image 5 - DropView SPELEC installation process 

 
When the software installation is finished, a shortcut to DropView SPELEC will be 

created at the desktop. 

Then, the first wizard window will appear to install the FTDI drivers. Click the 

“Extract” button to install the drivers. 
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Image 6 - FTDI Drivers installation wizard step 1 

 
 
Follow the instructions of the installation wizard. To start the drivers installation, click 
the “Next” button. 

 

 
Image 7 - FTDI Drivers installation wizard step 2 

 
To continue with the procedure, it will be necessary to accept the installation of the 

drivers. Check the correct option and click the “Next” button. 
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Image 8 - Drivers installation wizard agreement 

 

Then, a screen is shown when the FTDI drivers are installed, click the “Finish” button to 

end this part of driver installation. 

 

 
Image 9 - Success driver installation dialog 

 
If a red cross is shown instead of a green tick, the FTDI drivers must be installed 

manually (see section 4.3). Click the “Finish” button in both cases. 
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Now, the second wizard window will appear to install the WinUSB drivers. Click the 

“Next” button to install the drivers. 

 

 
Image 10 - Drivers installation wizard 

 
 
Select “Install” to proceed with the installation. 
 

 
Image 11 - Drivers installation confirmation 

 
Follow the wizard to install the drivers. 
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Image 12 - Success driver installation dialog 

 

This screen is shown when the drivers are installed, click the “Finish” button to end the 

driver installation. 

 

If a red cross is shown instead of a green tick, the drivers must be installed manually 

(see section 4.3). Click the “Finish” button in both cases. 

 
Image 13 - Success software installation dialog 

 
 
A shortcut for DropView SPELEC will be created both at the Windows® start menu and 

at the desktop. 

 

4.2 Power supply and Set-up for operation 

 
 

 
CAUTION 

Do NOT connect the USB to the computer until you install the DropView 

SPELEC operating software. You must install the software application prior to 

connecting the SpectroECL to the computer. DropView SPELEC software installs 

the drivers required for the instrument operation. If you do not install the software 
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1. Insert the USB cable provided with the instrument. 

2. Insert the square end of the cable into the USB port on the rear panel of the 

instrument. 

3. Insert the two rectangular ends of the cable into two different USB ports of the 

computer and wait until the device is correctly installed. The operating system 

will automatically recognize the device and configure it, this process could take 

several minutes, and especially the first time you connect the device. When it is 

finally installed you may see a message like the next one: 

 
Image 4. Device ready to use message 

 

You are now ready to connect the instrument to the DropView SPELEC Software. 

4.3 Manual Driver installation 

4.3.1 Manual FTDI Driver installation 

 
If some error has occurred during the automatic FTDI driver installation, the drivers 

need to be installed manually: 

During software installation, the FTDI drivers for SpectroECL are automatically installed 

in the computer. After connecting the instrument to a USB port, the device will be 

listed in Device Manager. The computer will automatically detect a new device. Wait 

until the process has finished. 
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Image 5. Device Manager View 

 

 Device Manager can be found following the next steps: 

- On Windows® 10, except if classic Start Menu is selected, by right clicking on 

the Microsoft logo in the left of the taskbar and selecting Device Manager. 

 

Image 6. Device Manager Access 

  

- On Windows® 10 with classic start menu, Windows® 8.1 or Windows® 8: 

move the mouse to the bottom right hand corner of the screen. When the 
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following window pops up, select the Settings button and then select Control 

Panel. 

  

Image 7. Settings > Control Panel 

 

From the Control Panel window, select Hardware and Sound.  

 

Image 8. Control Panel > Hardware and Sound 

 

Under Devices and Printers option, select Device Manager: 
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Image 9. Hardware and Sound > Devices and Printers > Device Manager 

 

- On Windows® 7 - Press the Windows start button to bring up the start menu 

and select “Control Panel”. 

 

Image 10. Access to control panel  

 

From the Control Panel window, select Hardware and Sound.  

 

Image 11. Control Panel > Hardware and Sound on Windows 7 
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Under Devices and Printers option, select Device Manager: 

 

Image 12. Hardware and Sound-Devices and Printers-Device Manager Windows 7 

 

 

If no suitable driver is automatically installed, in the Device Manager window there 

should be a device under Other Devices with a yellow warning symbol to indicate a 

problem with the drivers. The name of this device could be slightly different in different 

operating systems. In this example, the name is “USB Serial Cable”. 

 

Image 13. Device Manager View with no driver installed 

 
Right click on the other device (“USB Serial Cable” in this example) to bring up a menu. 

From the displayed menu, select “Update Driver Software…”. 
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Image 14. Update Driver Software 

 

Then, a screen for automatic or manual searching of drivers is shown. Select the 

second option to browse manually. 

 

Image 15. Browse my computer for Driver Software 

 

In the address box, with Include subfolders ticked, write the exact location where the 

drivers are. The exact location is: 

%PROGRAMFILES%\DropView SPELEC\SpelecDriver\CDM v2.12.26 
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Image 16. Search Location 

 

After entering or browsing for the address, click the “Next” button to start the 

installation. 

 

Image 17. Installing driver software 

 

When the installation has finished, a screen with a successful message is displayed. 

 

Image 18. Successful Driver Software Update 
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Click the “Close” button to close this window and go back to the Device Manager 

window. 

If the Virtual Com Port option has been selected, then the Device Manager will show a 

device under Other Devices but also a new entry under Universal Serial Bus 

Controllers as the “USB Serial Converter”. This indicates the bus layer of the driver is 

installed. 

 

Image 19. Successful USB Serial Converter Driver installation 

 

Installing the Virtual Com Port layer of the driver is one of the last few steps. Right click 

on the other device (“USB Serial Port” in this example) to bring up a menu and from the 

displayed menu select “Update Driver Software…” 

 

Image 20. Update Virtual Com Port Driver Software 
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Then, a screen for automatic or manual search of drivers is shown. Select the second 

option to browse manually. 

 

Image 21. Browse my computer for Virtual Com Port Driver Software 

 

In the address box, with Include subfolders ticked, write the exact location where the 

drivers are. The location is: 

%PROGRAMFILES%\DropView SPELEC\SpelecDriver\CDM v2.12.26 

 

 

Image 22. Search Location for Virtual Com Port 

 

After entering or browsing for the address, click the “Next” button to start the 

installation. 
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Image 23. Installing driver for Virtual Com Port  

 

When the installation has finished, a screen with a successful message is displayed. 

 

Image 24. Successful Virtual Com Port Driver Software Update 

 

Note that this screen also displays the COM port assigned to the device. 

Click the “Close” button to close this window and go back to the Device Manager 

window. 
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Image 25. Final view of Device Manager with drivers installed 

 

After successfully installing the drivers, the Device Manager does not have an USB 

Serial device under Other Devices but entries under Universal Serial Bus Controllers 

and Ports (COM & LPT). The above screen shot displays a correct installation. The 

device is now ready to use. 

 

 

 

 

4.3.2 Manual WinUSB Driver installation 

 

Remember that to install correctly the drivers on Windows® 11, Windows® 10, 

Windows® 8.1 or Windows® 8.0 is necessary to disable the “driver signature 

enforcement” feature, enabled by default. SpectroECL instrument needs drivers that 

are unsigned and when you try to install an unsigned driver, the following error 

messages could be shown: “The third-party INF does not contain digital signature 

information” or “The hash for the file is not present in the specified catalog file. Follow 

the instructions on section 4.1.1 to restart the computer in the correct mode. 

 

NOTE: Not all devices will install to COM3. The COM port allocation is determined 

by the installation wizard based on the free COM ports of the computer. 
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To manually install the WinUSB drivers follow the next steps: 

1. Confirm that the USB cable is connected to a USB port in the computer. 

2. Go to Device Manager following the steps described on section 4.3 and find the 

Metrohm DropSens spectrometer (it should be under the category Other Devices). 

3. Right click on SPECTROECL spectrometer and select Update Driver Software. 

4. Select Browse and then browse to the directory: C:\Program Files\DropView 

SPELEC\SpelecDriver. 

5. Click the “OK” button and then the “Next” button. 

NOTE: You may get the message “Windows cannot verify the publisher”. Click on 

Install Anyway. 

The device driver installation starts. 

The message “Your hardware was installed successfully” appears when finished. 

4.4 Shutting down the instrument 
 
When you have finished using the instrument and need to shut it down, please 

disconnect the communication between de instrument and the software DropView 

SPELEC (see section 5.1 for more information) and then unplug the USB cable as 

needed. 

5 SOFTWARE 
 

DropView SPELEC software provides the control of all instrument functions. An 

intuitive interface helps the user to control all the operating modes, which will be 

described later. The next figure shows the software interface layout, with its different 

areas: 

 

Image 26. DropView SPELEC interface 
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A – Menu Bar 

B – Tool Bar 

C – Parameters and Data analysis Area 

D – Experiments Control Area 

E – Graphics Display Area 

F – Status Bar 

 

A – Menu Bar 

Includes the different menus to control all the features that are included in the software. 

 

B – Tool Bar 

Includes shortcut buttons to some of the most used options available in the Menu Bar. 

 

C – Parameters and Data analysis Area 

The “Electrochemical” tab is the area where the technique parameters for the 

electrochemical part of the instrument are shown (editable parameters). 

The “Optical” tab is the area where the technique parameters for the optical part of the 

instrument are shown (editable parameters). 

The “Data analysis” tab shows the measured peak data of all the recorded curves 

shown in Graphics Control Area (selected or not). 

 

D – Experiments Control Area 

Shows the list of all the recorded experiments, showing the electrochemical and the 

spectrum curves. 

 

E – Graphics Display Area 

Shows the graphic windows for the enabled panels, which are “electrochemical panel”, 

“optical panel”, “real time panel” and “workspace panel”. 

 

F – Status Bar 

Shows real-time information about the software and hardware and about the 

electrochemical part of the experiment when it is running. 
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5.1 Connecting and disconnecting the instrument to the software 

With the USB cable connected to the computer and correctly installed (see section 4), 

Open DropView SPELEC. Press the “Connect” button located in the “Shortcuts Bar” 

or click on “Device > Connect” in the “Menu Bar”. 

Choose the mode SPECTROMETER (cell SPECTROMETER included) or choose the 

mode PHOTODIODE if you are using the Metrohm DropSens Si-Photodiode Cell 

(DRP- ECLPHOTODIODCELL) (not included). 

 

 

Image 27.  Photodiode or spectrometer cell selection 

 

SpectroECL is connected to the software when “Status Bar” Shows “Connected” and 

the “Disconnect” button is available. 

Establish connection to SpectroECL each time you run DropView SPELEC software. 

Disconnect the software from the instrument by clicking on the “Disconnect” button 

before closing the software. 

5.2 Measuring 

SpectroECL allows performing optical measurements combined and synchronized with 

electrochemical measurements in one channel or in two channels simultaneously 

(WE1, WE2 with same AE and RE) except in ECL mode where only one 

electrochemical channel is available.  

5.2.1 Readings 

To prepare the instrument to perform measurements, you can follow the next steps: 

❖ Once the device is connected, select the technique for the experiment by using 

“Device > New technique...” in the menu bar or the button “New technique” 

from the tool bar. You will be warned about the information you may lose, 

because the process will erase every experiment loaded. 

❖ Select the electrochemical parameters in the “Electrochemical” tab (see also 

section 5.2.2). 
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o Select the number of channels (one or two) using the “Bipotentiostat” 

option and the parameters of its technique (not available for all 

techniques). 

o Tick the “Leave cell on” option in the parameters tab if you want to leave 

the cell on after a measurement at the last applied potential. 

o Select the specific parameters for the channels in the “CH1” or “CH2” 

boxes (only available in Bipotentiostat mode). 

o Check the “Exp. Time (s)” field in order to know the estimated time of 

the optical experiment.  

❖ Select the optical parameters in the “Optical” tab (see also section 5.2.2.4). 

In SPECTROMETER mode: 

o “Int time”: the time the detector captures light to provide one spectrum. 

o “Scans to average”: Number of spectra captured to generate an 

average spectrum, which is finally recorded. 

o “Boxcar width”: When this value is higher than 1, the spectra will be 

smoothed using adjacent data points. 

o Set a dark at the beginning of the experiment. A dark spectrum can be 

consider like a background spectrum because is the scattered radiation 

coming from the sample before the beginning of the luminiscence 

electrogeneration. A dark spectrum is stored by clicking the “Set dark” 

button on the “Optical” tab or selecting the option “Set dark” under 

“Device > Set dark” menu. Once a dark spectrum is stored, the status 

“YES” is shown on the status bar. 

o The “Wavelength coefficients” button on the “Optical” tab shows the 

actual wavelength calibration coefficient where: 

 

 

 

: the wavelength of pixel  

: the wavelength of pixel  

 the first coefficient ( ) 

: the second coefficient ( ) 

: the third coefficient ( ) 

 the fourth coefficient ( ) 

: the fifth coefficient ( ) 
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Image 28. Wavelength coefficients 

 
o Click on “EEPROM Read” button to show the wavelength coefficients 

that are storage on the spectrometer. 

o Click on “Save” button to save a backup file on your computer with the 

coefficients. 

o The wavelength coefficients that use the spectrometer can be changed 

writing directly the new coefficients on the text boxes. 

o Or click on “Load” button to open the coefficients saved on a file 

(backup coefficients or new calibration coefficients). 

o If you want to modify the wavelength coefficients that use the 

spectrometer, click on the “EEPROM Write” button and after that the 

instrument start to use the new calibration. PLEASE DO NOT CLICK 

ON EEPROM WRITE UNTIL YOU ARE SURE THAT THE FACTORY 

CALIBRATION MUST BE CHANGED. 

 

In PHOTODIODE mode: 

o On this tab, ECL amplification X1, X10 or X100 can be selected. 

 

❖ Click the “Run” button in the tool bar or click on “Device > Run” in the menu 

bar to start the measurement. 



 

37 
 

A measurement can be stopped with the “Stop” button in the “Shortcuts Bar” or using 

the “Device > Stop” option in the “Menu Bar”. 

During the measurement, one curve for each channel will be displayed in the 

Electrochemical Graphics Display Area, and a reduced amount of the spectrums 

collected will be displayed in the Optical Graphic Display Area. At the end of each 

measurement, the recorded curves for each channel and the visible spectrums will be 

listed in the Graphics Control Area. 

Recorded experiments can be saved in different ways and combinations (see 5.3.1). 

5.2.2 Parameters 

SpectroECL provides the possibility to apply the following Electrochemical techniques: 

Voltammetric techniques (techniques labelled with * are not available in photodiode 

mode):  

■ Linear Sweep Voltammetry                LSV 

■ Cyclic Voltammetry                     CV 

■ Square Wave Voltammetry                SWV 

■ Differential Pulse Voltammetry             DPV 

■ Normal Pulse Voltammetry                NPV 

■ Normal Differential Pulse Voltammetry       NDPV 

■ Alternating Current Voltammetry           ACV* 

Amperometric techniques: 

■ Amperometric Detection                  AD 

■ Zero Resistance Amperometry            ZRA 

■ Fast Amperometry                   FA 

■ Pulsed Amperometric Detection            PAD 

■ Multipulsed Amperometric Detection        MAD 

Potentiometric techniques (techniques labelled with * are not available in photodiode 

mode): 

■ Potentiometric Detection               POT 

■ Fast Potentiometry                  FP  

■ Open Circuit Potentiometry              OCP 

■ Linear Sweep Potentiometry             LSP 

■ Cyclic Potentiometry                 CP 

■ Potentiometric Stripping Analysis (galvanostatic) PSAG* 

■ Potentiometric Stripping Analysis (faradaic)    PSAF* 

■ Multipulsed Potentiometric Detection        MPD 
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The “Electrochemical” tab contains the parameters required for each technique. It 

keeps in separated boxes the “Options”, the “Pre-treatment” parameters and the 

common parameters in the box “Parameters”. If the selected technique uses only one 

of the channels the box “Parameters CH1” will be the only one in the screen, but if both 

channels are going to be used, the “Parameters CH2” box will be displayed too. 

With the “Current range” frame, the applicable current range during the measurement 

can be selected. If “Auto” is selected, the instrument will select the most optimal current 

range automatically (see section 2.2). 

The “Optical” tab contains all the parameters for the spectrometer. It allows the user 

also to set the dark and the reference spectra. 

5.2.2.1 Parameters of voltametric techniques 

Pre-treatment 

Econd   Conditioning potential. Potential applied before the deposition 

stage. It is only relevant when tcond > 0 s. 

Edep   Deposition potential. Potential applied during the deposition stage. It 

is only relevant when tdep > 0 s. 

tcond       Conditioning time. 

tdep      Deposition time. 

tequil      Equilibration time. 

 

Measurement 

Ebegin Potential where scan starts. The applicable range of the potential is          

-4V to +4V. 

Evtx1 (CV) Potential where scan direction is reversed. The applicable 

range of the potential is -4V to +4V. 

Evtx2   (CV) Potential where scan direction is reversed again or where scan 

stops (if Evtx2 = Ebegin). The applicable range of the potential is -

4V to +4V. 

Eend    Potential where scan stops. 

Estep      Step potential. 

Eamp     Pulse Amplitude. 

Epuls     (DPV, NDPV) Pulse potential. 

Ebase    (NPV, NDPV) Base potential. 

tpuls     (DPV, NDPV) Pulse time. 

tint    (NPV, NDPV, ACV) Interval time. 

tmod    (NPV, NDPV, ACV) Modulation time. 
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Freq      (SWV, ACV) Frequency. 

nscans     Number of scans. 

Srate     Applied scan rate. 

 

The sequence of a measurement is: 

1) Conditioning stage (if tcond is not zero): Apply Econd, during tcond. 

2) Deposition stage (if tdep is not zero): Apply Edep, during tdep. 

3) Equilibration stage (if teq is not zero): Apply Ebegin, during teq. 

4) Start measurement at Ebegin and continue until Eend with steps of Estep value, with 

the specified Scan rate. In CV the scan starts at Ebegin and is continued by reversing 

the scan direction at Evtx1. Scan direction is reversed again if Evtx2 is different from 

Ebegin. 

5.2.2.2 Parameters of amperometric techniques 

Pre-treatment 

Econd   Conditioning potential. Potential applied before the deposition stage. 

It is only relevant when tcond > 0 s. 

Edep    Deposition potential. Potential applied during the deposition stage. It 

is only relevant when tdep > 0 s. 

tcond       Conditioning time. 

tdep      Deposition time. 

tequil      Equilibration time. 

 

Measurement 

E (AD, FA) Potential during measurement. The applicable range of 

the potential is -4V to +4V. 

Interval     (AD, FA, ZRA, MAD) Time between two points of the measurement. 

Repeat    (MAD) Number of repetitions of all steps. 

E1,2,…,9     (PAD) Potential pulses (applied during their corresponding 

t1,2,…,5). 

(MAD) Potential at each step (applied during their corresponding 

t1,2,…,9). 

Ei    (PAD) Potential (applied during ti). 

t1,2,…,9    (PAD) Potential pulse times (at their corresponding E1,2,…5). 

    (MAD) Step times (at their corresponding E1,2,….,9). 

ti    (PAD) Time (at Ei). 

t     Total time of measurement. 
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Steps (1,2,…,9)  (MAD) Number of steps. 

Cell off (YES/NO) (MAD) Select NO if all the steps will be done with Cell on. 

Limits (YES/NO) (MAD) Select NO if none of the steps will be controlled with current 

limits. 

Cell(1,2,…,9) (MAD) This option is only visible if you have selected “YES” in field 

“Cell off”. Write 0 if the step will be done with Cell off. Write 1 if the 

step will be done with Cell on (at its corresponding E1,2,…,9). 

Lim(1,2,…,9) > (MAD) Current Threshold upper limit in Step1,2,…,9. This option is 

only visible if you have selected “YES” in field “Limits”. 

Lim(1,2,…,9) < (MAD) Current Threshold lower limit in Step1,2,…,9. This option is 

only visible if you have selected “YES” in field “Limits”. 

 

The sequence of a measurement in AD and FA is: 

1) Conditioning stage (if tcond is not zero): Apply Econd, during tcond. 

2) Deposition stage (if tdep is not zero): Apply Edep, during tdep. 

3) Equilibration stage (if teq is not zero): Apply E, during teq. 

4) Start the measurement at E during t seconds. 

 

The sequence of a measurement in ZRA is: 

1) Conditioning stage (if tcond is not zero): Apply Econd, during tcond. 

2) Deposition stage (if tdep is not zero): Apply Edep, during tdep. 

3) Equilibration stage (if teq is not zero): Wait teq seconds at open circuit. 

4) Start the measurement during t seconds at open circuit. 

Note: To perform ZRA measurements, current can be measured using WE and  

Ground electrode connector ends for better stability. 

 

The sequence of measurement in PAD is: 

1) Conditioning stage (if tcond is not zero): Apply Econd, during tcond. 

2) Deposition stage (if tdep is not zero): Apply Edep, during tdep. 

3) Equilibration stage (if teq is not zero): Apply E1, during teq. 

4) Start the measurement following the potential waveform in the order 1,2,3,4,5,i as 

follows: Apply Potential pulses E1,2,…5 during their corresponding times t1,2,…5 (if 

a t is zero, its potential pulse is not applied); current is registered at Ei during ti. 

 

The sequence of measurement in MAD is: 

1) Conditioning stage (if tcond is not zero): Apply Econd, during tcond. 

2) Deposition stage (if tdep is not zero): Apply Edep, during tdep. 
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3) Equilibration stage (if teq is not zero): Apply E1, during teq. 

4) Start the measurement performing the programmed Steps in the following way: 

4.1.- Applying E1 during t1 seconds (or until Lim1> or Lim1< is reached); then 

4.2.- Applying E2 during t2 seconds (or until Lim2> or Lim2< is reached); then 

4.3.- Applying E3 during t3 seconds (or until Lim3> or Lim3< is reached); then 

4.4.- … 

4.5.- … 

… 

… 

… 

4.9.- Applying E9 during t9 seconds (or until Lim9> or Lim9< is reached); then 

4.10.- If Repeat is not 0, all the Steps from 1 to 9 are repeated the number of times 

indicated in the Repeat parameter. 

5.2.2.3 Parameters of potentiometric techniques 

Pretreatment 

Icond   Conditioning current. Current applied before the deposition stage. It 

is only relevant when tcond > 0 s. 

Idep   Deposition current. Current applied during the deposition stage. It is 

only relevant when tdep > 0 s. 

Econd        (OCP, PSAG, PSAF) Conditioning potential. Potential applied 

before the deposition stage is started. It is only relevant when 

tcond>0 s. 

Edep  (OCP, PSAG, PSAF) Deposition potential. Potential applied during 

the deposition stage. It is only relevant when tdep > 0 s. 

tcond       Conditioning time. 

tdep      Deposition time. 

tequil          Equilibration time. 

 

Measurement 

Ibegin    (LSP, CP, POT, FP) Current where scan starts. 

Ivtx1    (CP) Current where scan direction is reversed. 

Ivtx2   (CP) Current where scan direction is reversed again or where scan 

stops (if Ivtx2 = Ibegin). 

Iend    (LSP) Current where scan stops. 

Istep      (LSP, CP) Step current. 

Elimit         (PSAG, PSAF) Potential limit. 
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nscans           (CP) Number of scans. 

Srate          (LSP, CP) Applied scan rate. 

Interval        (POT, FP, OCP, MPD) Time between two measurements. 

t            (POT, FP, OCP) Total time of measurement. 

tmax         (PSAG, PSAF) Maximum measurement time. 

S. Cur.       (PSAG) Applied current. 

Repeat       (MPD) Number of repetitions of all steps. 

Steps (1,2,…,9)  (MPD) Number of steps. 

Cell off (YES/NO) (MPD) Select NO if all the steps will be done with Cell on. 

Limits (YES/NO) (MPD) Select NO if none of the steps will be controlled with 

potential limits. 

I1,2,…,9 (PAD) Potential pulses (applied during their corresponding 

t1,2,…,5). 

(MAD) Potential at each step (applied during their corresponding 

t1,2,…,9). 

t1,2,…,9    (PAD) Potential pulse times (at their corresponding E1,2,…5). 

    (MAD) Step times (at their corresponding E1,2,….,9). 

Ii    (PAD) Curent (applied during ti). 

ti     (PAD) Time (at Ii). 

Cell(1,2,…,9)  (MPD) Write 0 if the step will be done with Cell off. Write 1 if the 

step will be done with Cell on (at its corresponding E1,2,…,9). 

Lim(1,2,…,9) <     (MPD) Potential Threshold upper limit in Step1,2,…,9. This option is          

only visible if you have selected “YES” in field “Limits”. 

Lim(1,2,…,9) > (MPD) Potential Threshold lower limit in Step1,2,…,9. This option is 

only visible if you have selected “YES” in field “Limits”. 

 

The sequence of a measurement in LSP and CP is: 

1) Conditioning stage (if tcond is not zero): Apply Icond, during tcond. 

2) Deposition stage (if tdep is not zero): Apply Idep, the during tdep. 

3) Equilibration stage (if teq is not zero): Apply Ibegin, during teq. 

4) Start measurement at Ibegin and continue until Iend with steps of Istep value, with 

the specified Scan rate. In CP the scan starts at Ibegin and is continued by reversing 

the scan direction at Ivtx1. Scan direction is reversed again if Ivtx2 is different from 

Ibegin. 

 

The sequence of a measurement in POT and FP is: 

1) Conditioning stage (if tcond is not zero): Apply Icond, during tcond. 
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2) Deposition stage (if tdep is not zero): Apply Idep, during tdep. 

3) Equilibration stage (if teq is not zero): Apply Ibegin, during teq (Only in FP) 

4) Start the measurement at Ibegin during t seconds. 

 

The sequence of a measurement in OCP is: 

1) Conditioning stage (if tcond is not zero): Apply Econd, during tcond. 

2) Deposition stage (if tdep is not zero): Apply Edep, during tdep. 

3) Start the measurement during t seconds at open circuit. 

Note: To perform OCP measurements, potential can be measured using RE and  

Ground electrode connector ends for better stability. 

 
The sequence of measurement in PSAG and PSAF is: 

1) Conditioning stage (if tcond is not zero): Apply Econd, during tcond. 

2) Deposition stage (tdep is not zero): Apply Edep, the during tdep. 

3) Equilibration stage (if teq is not zero): Apply Edep, during teq. 

4) Start the measurement applying S. Cur. (in PSAG) or without applying current (in 
PSAF) until reaching Elimit or tmax. 

 
The sequence of measurement in MPD is: 

1) Conditioning stage (if tcond is not zero): Apply Icond, during tcond. 

2) Deposition stage (if tdep is not zero): Apply Idep, during tdep. 

3) Equilibration stage (if teq is not zero): Apply I1, during teq. 

4) Start the measurement performing the programmed Steps in the following way: 

4.1.- Applying I1 during t1 seconds (or until Lim1> or Lim1< is reached); then 

4.2.- Applying I2 during t2 seconds (or until Lim2> or Lim2< is reached); then 

4.3.- Applying I3 during t3 seconds (or until Lim3> or Lim3< is reached); then 

4.4.- … 

… 

4.9.- Applying I9 during t9 seconds (or until Lim9> or Lim9< is reached); then 

4.10.- If Repeat is not 0, all the Steps from 1 to 9 are repeated the number of times 

indicated in the Repeat parameter. 

5.2.2.4 Parameters of the optical analysis 

This analysis is not available in photodiode mode. 
Int time (ms) Integration time, in milliseconds, is the length of time that the 

detector collects photons to provide each spectrum. This 

parameter is analogous to the shutter speed of a camera. 

Higher values of integration time, means thatthe detector 
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employs longer times to collect the incoming photons, and in 

that way, the optical intensity increases. Integration time 

should not be confused with data transfer speed. 

Scans to 

average 

Number of discrete spectral acquisitions that the device 

accumulates to generate an average spectrum which is finally 

recorded. The higher the value, the better the signal-to-noise 

ratio (S/N).  

Boxcar width Sets the boxcar smoothing width, a mathematical technique 

that averages across spectral data. This technique averages a 

group of adjacent data points. A value of 5, for example, 

averages each data point with 5 points to its left and 5 points to 

its right. The greater this value, the smoother the data and the 

higher the signal-to-noise ratio. If the value entered is too high, 

the result will be a loss in spectral resolution. 

Exp. Time (s) This parameter is only available when the electrochemical 

device is disabled (Device > Electrochemical unchecked). If 

only an optical measurement is performed, this parameter fixes 

the total time of the experiment. 

N.spectra If this option is enabled, the device will capture the number of 

spectra set by this parameter. 

Get Spectrum 

EC counter 

If this option is enabled, the device will capture each spectrum 

after the number of EC points set by this parameter. 

  

 

5.2.3 Limits of some specific parameters 

Pre-treatment 

Conditioning stage 
duration: 

0 – 1300 s 

Deposition stage duration: 0 – 1300 s 

Equilibration stage 
duration: 

0 – 1300 s 

General Parameters 

Ebegin, Eend, Ebase, 
Evtx1, Evtx2: 

-4V to +4V 

Step potential: 1 mV to 500 mV 

Pulse potential: 1 mV to 250 mV 

Scan rate: 1 ms up to 1.3 s per 
step 
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Technique specific Parameters 

SWV Frequency:  
Amplitude:  

1 Hz to 400 Hz  
1 mV to 250 mV 

DPV, NPV, NDP Modulation time: 
Pulse time: 

1 ms to 1300 ms 
1 ms to 1300 ms 

ACV  Frequency: 
Amplitude: 

2 Hz to 250 Hz 
5 mV to 250 mV (RMS) 

Chrono Methods 
(AD, PD, OCP, 
ZRA) 

Interval time: 
Run time: 

0.1 s to 1300 s 
Hours (65000 points) 

Fast Chrono 
Methods 
(FA, FP) 

Interval time: 
Run time: 

1 ms to 1300 ms 
Hours (65000 points) 

PAD Pulse time: 
Interval time: 
Run time: 

1 ms to 1300 ms 
10 ms to 1300 ms 
Hours (65000 points) 

PSAG, PSAF Potential limit: ±4 V 

 

Optical parameters 

Integration time 62 – 10000 ms 

Scans to Average: 1 – 10 

Boxcar width: 1 – 5 

 

5.2.4 Validation of parameters 

After every changed parameter the method is automatically validated for errors. In 

case any parameter is wrong or out of the specified limits, an error is shown by turning 

the background of the wrong parameter in red. For more information about the error 

you could go to the bottom right corner of the software window and click on the “Check 

Parameters” (CP) button, which will show you a detailed message about the error. 

 

    

 

Image 29. Error validation signs 

 
In the “Optical” tab, if a parameter is wrong or out of the specified limits, a pop-up 

window with a detailed message about the error is shown immediately. 
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Image 30. Optical Error validation panel 

 

5.3 Working with the Software 

During an experiment, one curve for each channel will be displayed in the 

Electrochemical Graphics Dis.play Area and the visible spectrums will be showed in the 

“Optical Graphics Display Area”. Also, the recorded curve for each channel will be 

listed in the Graphics Control Area.  

5.3.1 Menu Bar: File 

 
The File menu includes the options dealing with file handling. Experiment files can be 

saved, with the same extension regardless of the technique. Each one of them will 

have the “.exp” extension. When an experiment is saved, the method that was used to 

run the experiment is recorded with it, so when the experiment is loaded, the 

associated technique and parameters are loaded too. The available options in this 

menu are: 

• Load experiment: Allows the user to load a previously saved experiment.  

• Load workspace file: Allows the user to load a previously saved workspace 

file. 

• Load dark: Allows the user to load a previous ‘Dark’ spectra into the system.  

• Overlay experiment: Allows the user the selection of multiple files. After 

selecting the experiments to be overlayed, the user must choose the part of the 

file the will like to load: 

 

Image 31. Select data to load dialog 
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Once the process has ended, the system shows an alert with information about 

the files that has been overlayed and the ones with error. This option is not 

available when there is no experiment loaded into the system. 

 

 

Image 32. Overlay final report 

 

• Overlay workspace file: Allows the user to overlay a workspace file into the 

workspace panel. This option is only available when the workspace panel 

contains other curves. 

• Save experiment: Allows the user to save any of the experiments that are 

currently displayed in the software. The saved file has all the curves of the 

experiment, both visible and not visible, as well as the experiment parameters. 

A new dialog is displayed to select the folder and the name of the file to be 

saved: 

 

Image 33. Save file dialog 

 
After the file and folder have been selected, a new dialog is shown to the user. 

In this dialog, the user should select if the experiment is going towill be saved 

with the current dark spectrum used in the measurement (“Yes”). However, if for 

comparison purposes, the last experiment performed is overloaded with a 

previously one (File > Overlay experiments), the software allows the user to 
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save the experiment with the last dark spectrum stablished (“Yes”) or with the 

dark spectrum of the experiment loaded (“No”). Then, the experiment will be 

saved in the file. 

 

 
Image 34. Dark and reference selector dialog 

 

• Save workspace: Allows the user to save the data curves from the current 

workspace into a new file. 

• Save dark and reference: Allows the user to save the current Dark and 

Reference spectra into a new file. 

• Export to png: Allows the user to save the selected panel as an image in 

“.png” format. 

• Export to svg: Allows the user to save the selected panel as an image in high 

resolution “.svg” format. 

• Exit: Allows the user to close the software. Please, disconnect the instrument 

before closing the software. 

 

5.3.2 Menu Bar: Device 

 
The Device menu includes the options dealing with hardware device control. The 

available options in this menu are: 

• Connect: Allows the user to connect the device to the software. Connection 

can take several seconds; a progress bar will be shown while the connection 

progress takes place. 

• Disconnect: Allows the user to disconnect the device from the software. 

Disconnection can take several seconds; a progress bar will be shown while the 

disconnection progress takes place. 

• Run: Runs the configured experiment. If there is no dark selected, a 

confirmation dialog is shown. After the user confirms the action, a progress bar 

is shown while the parameters are sent to the device; after that, the experiment 

starts. 

• Stop: This option allows the user to stop the running experiment. 
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• New technique: This option allows the user to select the electrochemical 

technique to be used in the next experiment. A dialog window will appear where 

the user can select one of the electrochemical techniques. 

 

 

Image 35. Technique selection dialog 

 

After a technique is selected, a progress bar is shown while the software sends 

the default technique parameters to the device. 

• Set dark: If the device is connected to the software this option allows the user 

to set the spectrum that will be used as “dark spectrum” for the following 

experiments. If the shutter selector in the instrument is in TTL position, the 

shutter will be automatically closed (if is open) to get the dark spectrum. 

• Electrochemical: If the device is connected this option allows the user to 

enable (tick shown) or disable the electrochemical part of the device. 

• ECL: If the device is connected and the mode PHOTODIODE has been 

selected, this option allows the user to enable (tick shown) or disable (tick not 

shown) the ECL part of the device. 

• Optical: If the software is connected and the mode SPECTROMETER has 

been selected this option allows the user to enable (tick shown) or disable (tick 

not shown) the optical part of the device. 

 

5.3.3 Menu  Bar: Experiments 
 
The Experiments menu includes the options dealing with working with experiments. 

The available options in this menu are: 
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• Visibility > Visibility: Allows the user to make visible/invisible a whole 

experiment changing its current state. It does not change the visibility state of 

the curves of the selected experiment. 

• Visibility > Visible all curves: Allows the user to make visible all curves in the 

selected experiment. In the case of spectra curves, only around 20 curves will 

be shown for faster computer processing.  

• Visibility > Non Visible but this: Allows the user to make visible the selected 

experiment and at same time the rest of experiments will be made invisible. 

• Change name: Allows the user to change the name of the selected experiment. 

A dialog window to introduce the new name will be displayed. 

 

Image 36. Change name dialog 

 

• Datatable: Allows the user to show, in a new window, a table with the 

correlation of electrochemical (EC) points and recorded spectra In order to 

facilitate the visualization of the data, although all wavelength points of each 

spectrum are recorded, only several ones are shown in this table. In addition,  

data shown in this table are displayed in interpolate mode or non-interpolate (all 

real data) mode, according to the interpolate selection made by user in the 

“Interpolate data” option of this “Experiments” menu (described below). 

When Interpolate data are shown, the datatable is formed according to one of 

these three options: 

o Interpolate only EC: An electrochemical point will be interpolated for 

each spectrum, thus ensuring that each spectrum has its corresponding 

electrochemical point at the same recording time. 

o Interpolate only Optical: An spectrum will be interpolated for each 

electrochemical point, thus ensuring that each electrochemical point has 

its corresponding spectra at the same recording time. 

o Interpolate all data: the table will contain all the electrochemical points 

and all the spectra recorded. Then, an electrochemical point will be 

interpolated generated for each spectrum and an interpolated spectrum 

for each electrochemical point. If an electrochemical point and a 
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spectrum share the same time lapse, the information will be merged into 

a unique row into the datatable. 

 

Image 37. Interpolate only EC 

 

 
Image 38. Interpolate only Optical 

 



 

52 
 

 
Image 39. Interpolate all data 

 
When Non-interpolate data are shown, the datatable is formed according to one 

of these two options:  

o If the number of electrochemical data points in the experiment is higher 

than the number of spectra, the nearest in time spectrum recorded after 

an electrochemical data point will be associated with that 

electrochemical point and to the following ones until a new spectrum is 

recorded, which will be associated to the nearest electrochemical point 

previously achieved and to the following electrochemical points until a 

new spectrum is recorded, etc. One electrochemical data point will have 

only one spectrum associate, but the same spectrum can be associate 

to more than one electrochemical data point. 

o If the number of spectra in the experiment is higher than the number of 

electrochemical data points, the nearest in time electrochemical point 

recorded after a spectrum, will be associated with that one and to the 

following spectra until a new electrochemical point is recorded. In that 

way, one electrochemical data point will have only one spectrum 

associated, but one electrochemical point can be associated to more 

than one spectrum. 

 

•    Datatable… Apply baseline EC: If an EC curve with baseline is selected, it 

allows to subtract the baseline for every value in EC column.  
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• Datatable… Apply autobaseline spectra: it allows the user to subtract the 

auto baseline to the optical data. 

• Datatable… Export all data: Allows the user to export to a “.csv” file all the 

data of the experiment [i.e. not only the wavelengths points of the spectra 

shown in the datatable but all the recorded wavelength points of the spectra]. 

• Datatable… Exit: Allows the user to close the datatable window and return to 

the software. 

 

 

 

 

 

 

 

• Spectra vs EC: If an experiment with both EC curves and spectra is selected, 

this option allows the user to perform or load in a new window a graphic panel 

with related EC and Optical data. If the experiment has been carried out in 

bipotentiostat mode, a panel for curve selection will appear to indicate the EC 

curve to use. After that, a dialog is open where the user should introduce the 

wavelength that will be correlated with the EC curve. In this dialog, the user 

should choose to apply the auto-baseline algorithm to all spectra curves.  

 

Image 40. Spectra vs EC config dialog 

 
After that, a new dialog is shown in which the user could select separately the 

smooth to apply over the data in domain axis and to apply over the data in 

range axis (if no smooth is required the cancel option should be selected). 

Finally, the new window is shown with the resulting curve. 

 

Tip & Trick: Please note that by exporting the data of the Datatable you are only 

exporting the points, data and wavelengths of the Datatable according to the 

mentioned descriptions above. If you want to export ALL the experiment’s data (EC 

points, spectra and wavelengths) please use the “Export to csv” option of this 

“Experiments” menu (described below) 
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Image 41. Spectra vs EC graphic window 

 
The Domain Axis of the curve will show the data of the Domain Axis of the EC 

curve and the Range Axis will show the data of the range axis of the spectra 

plot, at a certain wavelength. typical plots, among others, that can be 

constructed are, for example: 

• Voltabsorptogram: Displays the evolution of absorbance at the 

selected wavelength with the EC signal, voltage in this case. 

• Chronoabsorptogram: Displays the evolution of absorbance at the 

selected wavelength with the EC signal, time in this case. 

• Amperabsorptogram: Displays the evolution of absorbance at the 

selected wavelength with the EC signal, current in this case. 

 
 

• Spectra vs. EC… Film:  Allows the user to generate a film with the Spectra 

and EC data recorded. In a new dialog, the user will be able to select the time 

lapse from where the film will start, previsualize the video before the recording 

and to record the film itself. For comparison purposes, the first spectrum is fixed 

in red line during the whole film. Options available: 

 Slide component: controls the time lapse used to capture the images 
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 Delay (ms): controls the delay (in ms) between frames, and in that 

way, the playback speed. 

 Rec: starts the recording. When clicked, the system will prompt the 

user to introduce the name and the location of the film archive that is 

going to be created. After conclusion or after the stop button is clicked, 

the system will open a new file explorer window with the film archive 

highlighted. 

 Play: plays the film without creating a new film archive on disk. 

 Pause: pauses the current playing. 

 Stop: stops the current playing or recording. 

 Apply baseline EC: if the user has created a baseline then this 

baseline is subtracted to the EC curve. 

 

Image 42. Spectrum vs EC Film dialog 

 

• Spectra vs. EC… Information: Allows the user to see the information related 

with the plot. 



 

56 
 

 

Image 43. Curve information message 

 

• Spectra vs. EC… Smooth: Allows the user to apply as many times as desired 

a Savitzky-Golay filter to the curve. A dialog where the user must choose the 

parameters of the filter is shown then the smooth is applied to the curve. 

• Spectra vs. EC… Send to ws: Allows the user to send the curve, as it is 

represented in that moment, to the workspace. A dialog is shown to choose the 

axis (primary or secondary) in the Work Space, where the user wants to 

represent the curve. 

• Spectra vs. EC… Export curve: Allows the user to save the curve, as it is 

represented in that moment, into a “.csv” file. A dialog for the user to select the 

name of the file and the folder is shown and another dialog after that for decimal 

separator selection is shown too. Then a progress bar and a successful 

message at the end of the process is shown. 

• Spectra vs. EC… Reset curve: Allows the user to reset the data as were 

recorded and start again the treatment. 

• Spectra vs. EC… Derivative/Normal curve: This button has two exclusive 

options associated. When ‘Derivative’ is enabled the user can obtain the 

derivative signal of the curve currently represented. When ‘Normal curve’ is 

enabled it allows the user to reset to the original curve (this option erases the 

smooth of the curve if it was applied). This option is very useful in order to 

obtain the Derivative curves that are commonly used in spectroelectrochemistry 
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to compare the information given by the electrochemical data with the 

information given by the optical data.  

• Spectra vs. EC… Close: Allows the user to close the Spectra vs. EC 

representation. 

• Spectra vs. Time: If an experiment with spectra curves is selected, this option 

allows the user to generate, in a new window, a graphic panel that shows the 

evolution of the optical signal at selected wavelength with time. The process is 

the same as in the case of “Spectra vs. EC”, but always with Time in domain 

axis. The time in domain axis refers to the time when the spectrum was 

captured in the experiment, so this option could be used even when the 

electrochemical data acquisition was disabled in the experiment. 

 

 

Image 44. Spectra vs time graphic window 

 

Options in this window are the same ones as in “Spectra vs. EC” window, 

working all of them in the same way. 

• Interpolate data: Allows the user to control how the Datatable is created. The 

available options are: 

• Interpolate only EC 

• Interpolate only Optical 
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• Interpolate all data 

If any of these options are ticked, data in the Datatable are shown in interpolate 

mode; if none is selected, data in the Datatable are show in non-interpolate 

mode (for detail information see “Datatable” menu, described above). 

• Visible spectra at EC range: Allows the user to show in the “Optical” graphic 

panel only the spectra captured within the selected EC range. If the experiment 

has been made in Bipotentiostat mode, a panel for Curve selection will appear 

to indicate the EC curve to use. After that a panel with the range for the 

selection refers to the electrochemical associated curve and refers to the 

domain range which is represented and displayed. There is also a selectable 

option called “Forward” for experiments with cyclic voltammetry or cyclic 

potentiometry. If ticked, the selected range refers to the forward part of the EC 

curve; if not ticked the selected range refers to the backward part of the EC 

curve.  

 

Image 45. EC range selection dialog 

 

• Visible spectra at time range: Allows the user to show in the “Optical” graphic 

panel only spectra captured in the selected time range. The range for the 

selection refers to the time when the spectrum was captured in the experiment, 

so this option could be used even when there is no electrochemical part in the 

experiment. 
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Image 46. Time range selection dialog 

 

• Visible spectra at EC point: After selecting the EC curve in the graphics 

control area, click on a specific position of the EC curve and the spectrum 

associated with that potential will be shown in the “Optical” graphic panel. 

Several positions in the EC curve can be consecutively selected. 

• Show dark: If a dark spectrum has been taken, it will be show in the 

workspace. Primary or secondary axis in workspace can be selected. 

• Show reference: If a reference spectrum has been taken, it will be shown in 

the workspace. Primary or secondary axis in the workspace can be selected. 

• Smooth visible spectra: Allows the user to smooth all the visible spectra in the 

selected experiment. The default configuration of Savitzky-Golay filter can be 

configured (number of points and degree) in the option “Config smooth spectra” 

(“Experiments” menu).Reset to raw all spectra: Allows the user to reset to raw 

data (i.e. non-smoothed) all the spectra in the chosen experiment. 

• Config smooth spectra: Allows the user to configure the default value for the 

Savitzky-Golay filter to apply these values when “Smooth visible spectra” option 

is used. The filter can be configured using the dialog that is shown, which asks 

the user the degree of the equation, in [0, 3] range and the number of left and 

right neighbouring points used, in [0,20] range. 

 

 

Image 47. ‘Config smooth spectra’ dialog 
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• Experiment film: Allows the user to show in a new window a video which 

shows the evolution of EC and spectra during the whole experiment.  Spectra 

can be smoothed according to user’s requirement. The window shown offers 

different views according to the nature of the experiment: 

• Experiment with electrochemical and optical data: if the experiment 

has registered both electrochemical and optical data, the dialog allows 

the user to choose which type of data is going to be shown in the film: 

only EC, only Spectra or EC & Spectra 

 
 

Image 48. Experiment film with ‘EC & Optical’ data 

 

• Experiment with only electrochemical data: The film will be created 

with the electrochemical data 
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Image 49. Experiment film with Electrochemical data 

 

• Experiment with only optical data:  The film will be created with the 

spectrum curves registered. 

 

Image 50. Experiment film with Optical Data 
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If the experiment contains optical data, remember that the first spectrum is fixed 

for comparison purposes and that, at the bottom right corner of the window, the 

data of the spectrum that is being displayed is shown. 

o Spectrum film… Delay: The spectra of the experiment are displayed 

each number of ms fixed in the “Speed” option in the bottom left corner 

of the window (i.e. a Delay of 100 ms means that each 100 ms a 

spectrum will be displayed, so the smaller this number, the faster the 

video will run). 

o Spectrum film… Rec, Play, Pause, Stop: Video can be started with 

“Play” button, can be paused with “Pause” button and can be stopped 

with “Stop” button (it causes the progress bar to return to the beginning). 

A MP4 file will be created if the “Rec” button is clicked. 

o Spectrum film… Apply baseline EC: If the user has created a baseline 

for the EC curve then this baseline is subtracted from the original curve. 

o Spectrum film… Apply autobaseline spectra: The autogenerated 

baseline will be subtracted from the original curve. To configure the 

algorithm used by R engine, see the menu option ‘Config autobaseline’. 

 

• 3D representation > 3D Spectra Plot: Allows the user to show, in a new 

window, a 3D representation of all visible spectra of the selected experiment. 

Before the 3D graphic is shown, a configuration dialog window appears, where 

the user can select the wavelength range for the 3D representation, the quality 

of 3D plot, the 3D generation mode (polygons/coordinates/lines), if a grid must 

be displayed in the 3D plot and if the plot must have maximum size. 

 

 

Image 51. 3D configuration dialog window 

 
 

Tip & Trick: It is recommended to use “polygons” generation mode and “Advanced” 

quality, without grid, to create continuous 3D surfaces. 
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Tips for managing the plot in this window are described below: 

Rotate: Left click and drag mouse 

  Z Scale: Roll mouse wheel 

Z Shift: Right click and drag mouse 

Animate: Double left click 

Stop Animate: Left click 

Save as .png: Click on key “s” and select the name and folder. 

 

This 3D representation is only available if SPECTROMETER mode has been 

selected at the connection. 

 

 

Image 52.  3D spectra plot 

 

• 3D representation > 3D EC: Allows the user to show, in a new window, a 3D 

representation of the EC curves of the selected experiments. These curves are 

represented in the following axis: Current, Potential and Time. 
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Tips for managing the plot in this window are described below: 

 Rotate: Left click and drag mouse 

Scale: Roll mouse wheel 

Z Shift: Right click and drag mouse 

Animate: Double left click 

Stop Animate: Left click 

Save as .png: Click on key “s” and select the name and folder. 

 

Image 53. 3D EC plot  

 

• 3D representation > 3D ECL: Allows the user to show, in a new window, a 3D 

representation of the ECL curves of the selected experiment. These curves are 

represented in three of the following axis, acoording with the EC measurement: 

ECL, Current, Potential and Time. 

 

Tips for managing the plot in this window are described below: 

Rotate: Left click and drag mouse 

Scale: Roll mouse wheel 

Z Shift: Right click and drag mouse 

Animate: Double left click 

Stop Animate: Left click 

Save as .png: Click on key “s” and select the name and folder. 

 

This 3D representation is only available if PHOTODIODE mode has been 

selected at the connection. 
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Image 54. 3D ECL plot  

 

 

• Export to csv: Allows the user to export all the data of the selected experiment 

in a “.csv” format file. The user needs to select the folder and file where the data 

of all the curves in the selected experiment are going to be saved. 

• Remove experiments on run: If active, the software will erase every 

experiment loaded when a new experiment is run; if it’s not active, all the curves 

and experiments before the run will remain displayed when a new experiment is 

running. 

• Remove experiment: Allows the user to remove the selected experiment after 

a confirmation dialog. 

• Remove all experiments: Allows the user to remove all the loaded 

experiments after a confirmation dialog. 

• Remove all non-visible curves: Allows the user to remove all non-visible 

curves from the selected experiment. 

 

5.3.4 Menu Bar: Curves 

 
The Curves menu contains all functions that can be performed on a curve, no matter 

which kind it is, like subtract curves, change names, smooth, etc. The available options 

in this menu are: 
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• Visibility: Allows the user to change the visibility of a curve. If it is visible, turns 

it invisible and vice versa. 

In the case of the spectra collection, the next dialog is showed: 

 

Image 55. Spectra visibility dialog 

 
In this dialog, a list of all the spectra in the experiment is shown. Spectra with a 

white square are invisible, and the spectra with any other colour are visible. To 

make a spectrum visible, the user should select the spectrum and click on 

“Visible” button. To make a spectrum invisible, the user must press on 

“Invisible” button after selection. To select all visible spectra, the user can use 

the "Select visible" button. The user can make a multiple selection to apply 

changes on by holding down the CTRL key and clicking on the desired spectra 

or select a range of spectra with the Shift key and clicking on the spectra. 

• Remove curve: Allows the user to erase the selected curve from the 

experiment. 

• Change name: Allows the user to change the name of the selected curve. 

• Change color: Allows the user to modify the color of the selected curve. 

• Baseline > Autobaseline:  Allows the user to generate the curve that better 

adjusts itself to the baseline of the selected curve using the R Engine 

implementation included in the software.  To configure the algorithm used by R 

engine, see the menu option ‘Config auto baseline’ listed below. The 

autobaseline option is only available for optical curves. 

• Baseline > Config auto baseline: Allows the user to choose and configure the 

algorithm that is going to be used by the R Engine to generate the baselines 

automatically. The user may choose between the following algorithms: 
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o Modified Polynomial Fitting: An implementation of CHAD A. LIEBER and 

ANITA MAHADEVAN-JANSENs algorithm for polynomial fitting. The 

user must decide the degree to be used by the algorithm. 

o Peak Detection: A translation from Kevin R. Coombes et al.’s MATLAB 

code for detecting peaks and removing baselines. The user must decide 

the values for: 

▪ Window size for peaks width: to define the width of the baseline 

peak. The width of the baseline peak must be in range to be 

accepted 

▪ Window size in peak removed spectra: to define the width of the 

baseline peaks to be removed. If the width of a detected peak is 

not in range, it will be rejected. 

 

Image 56. Autobaseline using ‘modified polynomial fitting’ 

 
The user can determine the side limits (min and max wavelength) where the 

algorithm is going to be applied. If no value is given, the algorithm is applied to 

all the points of the curve. 

 
 

Image 57. Autobaseline using ‘modified polynomial fitting’ with defined limits 

 

• Baseline > Create baseline: Allows the user to generate the curve that better 

adjusts itself to the points selected on an original curve. The user must first 

configure the number of points and the polynomial order and then select over 
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the curve (click with the mouse pointer over the curve), the configured number 

of points, or the double number of points if it is a cyclic curve (in this case two 

baselines are going to be generated, one for the forward curve and other for the 

backward curve). After all the points needed are selected the baselines are 

automatically displayed as black lines in the plot. 

 

Image 58. Create baseline dialog 

 

 

Image 59. Cyclic curve with baseline 

 

• Baseline > Clear baseline: Allows the user to erase the baseline of the 

selected curve. In case the baseline has been subtracted from the original 

curve, this option will display the original curve and erase all the data of the 

baseline. 

• Baseline > Subtract baseline: Allows the user to subtract the generated 

baseline, which is displayed in the screen, from the original curve, thus 

displaying inly the resulting curve. 
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Image 60. Cyclic curve from previous image with its baseline subtracted 

 

• Derivative: Allows the user to take the derivative of the selected curve and 

send it to the workspace. A dialog is shown for the user to select which axis of 

the workspace the derivative will be sent to. 

• Subtract curves: Allows the user to subtract one curve to the other one (both 

curves need to be in the same plot). The user must select the minuend on the 

tree of curves, after that the user must press the button "subtract curves". A 

dialog will appear for the user to select the subtrahend. After clicking on accept, 

if the subtraction can be performed, a new curve that is the result of the above 

operation is created in the workspace (user must select the work space axis to 

send the new curve). 

 

Image 61. Subtrahend selection dialog 
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• Smooth: Allows the user to smooth a curve using the Savitzky-Golay algorithm. 

The filter can be configured using the dialog that allows to modify the degree of 

the equation, in [1,3] range, and the number of neighbouring points used, in 

[1,20] range. Below an example of the curve before and after the smoothing 

process: 

 

Image 62. Same curve before and after the smooth process 

 

• Forward and Backward scan: Allows the user to obtain the generated 

primitive curves (forward and backward) for a differential electrochemical curve. 

• PSA graph (dt/dE vs E): Allows the user to send the dt/dE vs E representation 

of a selected electrochemical curve to the workspace; the electrochemical curve 

must be generated with the PSAG or PSAF techniques. 

• Reset to raw data: Allows the user to reset the selected curve, recovering the 

original data. 

• Set as dark: When a spectrum is selected, it allows the user to set it as the 

dark spectrum in the system. Only available if SPECTROMETER mode has 

been selected at the connection. 

• Export to csv: Allows the user to export to a “.csv” file the displayed data of the 

selected curve (i.e. if the curve -electrochemical or optical- is smoothed, the 

smoothed data will be exported; if the optical curve is in Absorbance mode, 

data in this mode will be exported; etc.). 

• Export raw data to csv: Allows the user to export to a “.csv” file the raw 

original data of the selected curve (i.e. if a smoothed curve is displayed, the 

exported data saved will not be those of the smoothed curve but those of the 

original non-smoothed curve -raw data-; for optical spectra the exported data 
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are always in counts; for electrochemical curves the time for each point is also 

exported; etc.). 

• Send curve to ws: Allows the user to send the selected curve to the 

workspace. The user must select the axis in which the curve will be placed. 

 

Image 63. Workspace axis selector dialog 

 

• Copy to clipboard: Allows the user to copy the data of the selected curve to 

the Operating System clipboard. The data copied is the same as if the "Export 

to csv" option is used. 

• Information: Allows the user to see the information associated to the selected 

curve, showing the experimental parameters used to obtain the electrochemical 

and optical curves: 

  

Image 64. EC and Spectrum information dialogs 

 

5.3.5 Menu Bar: Data analysis 
 
The Data analysis menu contains all the options to handle measurements done in the 

obtained curves. The options included in this menu are related to the measurements 

shown in the measurement area. The options available are: 
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• Clear selected curve measurements: Allows the user to remove the 

measurements from the selected curve. 

• Clear selected experiment measurements: Allows the user to remove the 

measurements from the selected experiment. 

• Remove selected measurement: Allows the user to remove the selected 

measurement. 

• Remove all measurements: Allows the user to remove all the measurements 

of all the experiments. 

• Export selected curve measurements: Allows the user to export all the 

measurements of the selected curve to a “.csv” file. 

• Export selected experiment measurements: Allows the user to export all the 

measurements of the selected experiment to a “.csv” file. 

 
 

Image 65. Measurements tree  
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For each measurement, the system shows the following items: 

- Height: height from the baseline to the maximum of the peak. 

- Width: it refers to the ‘full width at half maximum’ (FWHM). It is calculated 

considering the width of the curve, parallel to the baseline, at the half of the 

height of the measured peak.  

- Peak position: it refers to the position of the measured peak. 

- Area: area of the curve measured from the domain axis to the height of the 

peak between the baseline limits defined by the user. 

- Peak area: area of the curve measured from the baseline to the height of the 

peak between the baseline limits defined by the user. 

- Start: initial point of the measurement. 

- End: final point of the measurement. 

 

Firstly, the user must select a curve 

 

 

 

 

 

 

 

 

 

 

 

 

 

Image 66. Experiments tree with a selected curve 

 

After that, the user must activate the tool, using the menu or the tool bar. The 

available measurement options in this menu are: 

 

• Set cursor: This tool allows to show the relative position of the cursor in the 

displayed plot. The value is shown in the Status Bar of the software window. To 

work with this tool, a curve must be selected previously. This tool is also used 

as the exit tool for other tools, ending their working process. 

 



 

74 
 

 

Image 67. Cursor tool, measurement can be seen in the status bar 

 

• Set on curve measurement: This tool allows the user to measure the peak 

between two points of the selected curve. 

 

 

Image 68. Set on curve measurement in the tool bar 

 

To create a measurement, the user needs to select two points on the curve. It is 

not necessary to select points precisely on the curve, as the tool will 

automatically search for the nearest point of the curve, from the point the user 

has clicked. 

A straight line between the two selected points and a vertical line wherever the 

height is maximum are drawn. The measurements done are organized and 

added to the measurements tab in the parameters and measurements area. 

 



 

75 
 

 
 

Image 69. Curve with two on curve measurements 

 

 
 

Image 70. Measurements in detail in the measurements tree 

 
 

• Set free measurement: This tool is close similar to "set on measurement" tool, 

but with the difference that the selected points are not automatically adjusted to 

the nearest points of the curve, the measurement is done taking into account 

the points selected by the user. The process is similar to the previous tool, but 

in this case, “set free measurement” tool must be selected. Measurements are 
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also shown in the measurements tab in the parameters and measurements 

area: 

 

Image 71. Free measurement in the tool bar 

 

 
 

Image 72. Curve with two free measurements 

 
 

 
 

Image 73. Measurements in detail in the measurements tree 
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• Set step measurement: This tool allows the user to measure “steps” on a 

curve. This tool requires that the selection of 3 points on the curve by the user: 

the first two points establish a straight baseline between them, while the third 

one defines a parallel line to the baseline. For the first point, the nearest point of 

the selected curve will be taken, but the next two points must be precisely 

selected. The third point will mark the distance between the baseline and the 

point, which will be the height value of the measurement. This tool can be 

selected in the tool bar: 

 

Image 74. Step measurement in the tool bar 

 

 
 

Image 75. Curve with two step measurements 

 
As in the previous cases the measure is added to the measurements tree in the 

parameters and measurements area. 

 

 
 

Image 76. The measurements in detail in the measurements tree 
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• Automeasurement: This tool allows the user to perform automatic 

measurements on a curve: 

 

 
Image 77. Automatic measurement tool in the tool bar 

 

 
Image 78. Curve with two automatic generated measurements 

 
Before selecting the Automeasurement option in the tool bar, the curve on 

which it will be applied must be selected: 

 
 

• Config automeasurement: Allows the user to configure the automeasurement 

algorithm. There is a specific configuration defined for each kind of curve: EC 

Curve, ECL Curve (only available for SpectroECL instrument) and Spectra 

Curve 

 

 
Image 79. Config automeasurement selection 
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The parameters involved in the automatic measurement configuration are always 

the same, no matter the type of curve is selected: 

o Smooth configuration: Allows the user to smooth the curve, one or two 

times, before starting the automatic measurement algorithm. The 

smoothing is done using the Savitzky-Golay algorithm and the user can 

configure: 

▪ First degree [0-3]: Degree to use in the first smoothing. If set to 

zero, no smooth is applied. 

▪ Second degree [0-3]: Degree to use in the second smoothing. If 

set to zero, no smooth is applied. 

▪ Points [0-20]: Number of neighbouring points to use in both 

smoothing execution. 

o Peak filter configuration: Allows the user to determine if the peak 

found is going to be accepted or rejected. 

▪ Peak threshold [0.0-1.0]: Allows the user to define the minimum 

value of height to be accepted. The value is defined using a 

relative value that depends on the height of the greatest peak 

found. For example, if the user indicates ‘0.3’, the peak is going 

to be accepted if its height is greater than the 30% of the height 

value of the greatest peak. 

▪ Slope [0.0-1.0]: Allows the user to define the minimum value of 

the slope of the partial curve where the peak is located. To 

accept peaks with high slope, a value near 1.0 must be 

introduced. If required the elimination of noise peaks it is a good 

choice to decrease the value of slope parameter. 

 

5.3.6 Menu Bar: Workspace 

 
The Workspace menu contains all functions that are related to the workspace. The 

options in this menu are: 

• Enable: Allows the user to enable or disable the workspace plot, making it 

visible or invisible. Disabling the panel does not erase the curves contained in it. 

As this option is a switch, a tick mark will appear if the workspace is enabled.  

• Two axes: Allows the user to enable or disable the secondary axis of the 

workspace plot, making it visible or invisible. Disabling the second axis of the 
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workspace will erase the curves contained in it. As this option is a switch, a tick 

mark will appear if the workspace is enabled. 

• Set axis name: Allows the user to change the name of the workspace axis and 

to set the title of the plot. 

• Clear ws: Allows the user to erase all the curves that are in the workspace 

regardless of the axis in which are represented. 

• Export to csv: Allows the user to export all the curves that are in the 

workspace to a “.csv” file. It will separate them in first and second axis curves. 

5.3.7 Menu Bar: View 
 
The View menu has the options that allow the user to change the mode in which the 

data and plots are seen. They are classified in three sections: 

❖ Graphic plot properties 

❖ Representation Types 

❖ Plot window arrangement 

 
The Graphic plot properties section has the options that allow the user to modify the 

selected plot. Any time a different plot is selected these options are updated with the 

values of the proper plot. The available options are: 

• Autoscale: When this option is selected the plot adjusts its limits to fit all the 

information that is displayed. 

• Manual scale: In order to select the values of the limits, a dialog will be shown. 

The dialog will have available the second axis values only when the option is 

used for the workspace. 

 
Image 80. Axis limit values selection dialog 
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• Show grid: This option allows the user to activate or deactivate the grid of the 

selected plot. As it is a switch option, a mark will appear if the grid is enabled. 

The below figure shows the upper plot with grid and the bottom one without it. 

 
Image 81. Upper plot with grid and legend, bottom plot without both 

 

• Show legend: This option allows the user to activate or deactivate the legend 

of the selected plot. As it is a switch option a mark will appear if the legend is 

enabled. Figure above shows the upper plot with legend and the bottom one 

without it. 

• Line width: The user may use this option to choose the thickness of the lines in 

the selected plot; the value will be selected using a dialog between four 

possible values being the lowest the thinnest. 

 

Image 82. Line width selection dialog 

 

• Background color: This option allows the user to change the background color 

of the selected plot. The user will be able to select the color of their choice 

using a special color chooser dialog. 
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Image 83. Color chooser dialog 

 

 

• Spectrum representation: This section is only available if the 

SPECTROMETER mode was selected at the connection. It allows the user to 

change the spectra representation between the two available options: Counts 

and Counts minus Dark. For using the Counts minus Dark, a Dark spectrum 

should have been settled in the system. 

o Counts: Represents the spectra as a function of the light intensity. 

o Counts minus dark: Represents the spectra as a function of the light 

intensity minus the light intensity of the dark spectrum versus the 

wavelength (in nm). 

 

• EC representation: This section has the options that allow the user to change 

the spectra representation from among the multiple available options. 

 

 

Image 84. Menu that allows the user to change the electrochemical representation 
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Every electrochemical technique has one default representation. If you changed 

the representation and you want to return to the default one you can use the 

"Default" option. 

 

• Curves Vs Time: This section is only available if mode PHOTODIODE has 

been selected at the connection. It allows the user to change the representation 

between the two available options: Potential Vs Time or Current Vs Time. Click 

on “Visibility” to enable a new plot window called “Curves Vs Time”. 

• Perspective > Grid: Since the graphic plots are floating windows, they can be 

moved or resized. Grid option allows the user to resize all windows to the same 

size and place them on a virtual grid (empty spaces can be left if an odd 

number of plots are on screen). 

 

Image 85. Grid windows arrangement 

 
 

• Perspective > Default: This option allows the user to return the software to the 

default view, resizing all windows in order to use all the space possible. 
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Image 86. Default Windows configuration 

 

5.3.8 Menu Bar: Help 

 
The Help menu has the options that allow the user to see the information about the 

software and connected device: 

• Device version: Shows a dialog with information about the version of the 

connected device and the connection port used. Only available if a device is 

connected. 

 

Image 87. Device version dialog 

 

• About: This option shows a dialog with information about the software version. 
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Image 88. About dialog 

 

5.4 Tool Bar 
 
The Tool Bar displays the icons that allow fast access to the options that are most 

commonly used. The available options in this bar are (all of them already described in 

previous sections): 

 

Option Icon 

Connect 
 

Disconnect 
 

New technique 
 

Load experiment 
 

Overlay experiments 
 

Save experiment 
 

Run 
 

Stop 
 

Set cursor 
 

On curve measurement tool 

 

Free measurement tool 

 

Step measurement tool 

 

Automatic measurement tool 

 

Clear selected curve measurements 
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Smooth spectra 
 

Reset to raw spectra 
 

3D spectra plot 3Ds 

3D EC 3De 

3D ECL 3Decl 

Counts I 

Counts minus dark I-I0 

Default view 
 

Grid view 
 

5.5 Experiments Control Area 
 
Shows the list of all the recorded experiments, showing the electrochemical and the 

spectrum curves. 

The information is shown grouping the elements by its nature: EC curves, ECL curves, 

CurvesVsTime and Spectra. ECL curves and CurvesVsTime are available only if mode 

PHOTODIODE was selected at the connection. 

 

 
Image 89. Experiments Tree with EC and Optical data 

 
The user is allowed to interact with these elements by using the options displayed in 

the proper popup menus. 
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5.5.1 Experiment popup menu 

 
Clicking over ‘Experiment’ node with the right mouse button the following popup menu 

is displayed: 

 

 

Image 90. Experiment popup menu 

 
The available options are: 

• Visibility: shortcut to ‘Experiments > Visibility’ menu option. 

• Change name: shortcut to ‘Experiments > Change name’ menu option. 

• Datatable: shortcut to ‘Experiments > Datatable’ menu option. Only available in 

SPECTROMETER mode. 

• Visible spectra at EC range: shortcut to ‘Experiments > Visible spectra at 

EC range’ menu option. Only available in SPECTROMETER mode. 

• Spectra vs EC: shortcut to ‘Experiments > Spectra vs EC’ menu option. Only 

available in SPECTROMETER mode. 

• Experiment film: shorcut to ‘Experiments > Experiment film’ menu option. 

• Set dark: shortcut to ‘Experiments > Set dark’ menu option. Only available in 

SPECTROMETER mode. 

• Show dark: shortcut to ‘Experiments > Show dark’ menu option. Only available 

in SPECTROMETER mode.  

• File name: displays the file name associated to this experiment. 

• Remove experiment: shortcut to ‘Experiments > Remove experiment’ menu 

option. 
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5.5.2 EC curve and ECL curve popup menu 

Clicking over an EC curve or over an ECL curve with the right mouse button the 

following popup menu is displayed: 

 

 
Image 91. EC Curve popup menu 

 
The available options are: 

• Visibility: shortcut to ‘Curves > Visibility’ menu option. 

• Change name: shortcut to ‘Curves > Change name’ menu option. 

• Change color: shortcut to ‘Curves > Change color’ menu option. 

• Baseline > Create baseline: shortcut to ‘Curves > Create baseline’ menu option. 

• Baseline > Clear baseline: shortcut to ‘Curves > Clear baseline’ menu option. 

• Baseline > Subtract baseline: shortcut to ‘Curves > Subtract baseline’ menu 

option. 

• Take derivative: shortcut to ‘Curves > Derivative’ menu option 

• Subtract curves: shortcut to ‘Curves > Subtract curves’ menu option. 

• Smooth: shortcut to ‘Curves > Smooth’ menu option. 

• Reset to raw: shortcut to ‘Curves > Reset to raw data’ menu option. 

• Export to csv: shortcut to ‘Curves > Export to csv’ menu option. 

• Export raw data to csv: shortcut to ‘Curves > Export raw data to csv’ menu 

option. 

• Copy to clipboard: shortcut to ‘Curves > Copy to clipboard’ menu option. 

• Information: shortcut to ‘Curves > Information’ menu option. 

• Send to ws: shortcut to ‘Curves > Send to ws’ menu option. 

• Remove curve: shortcut to ‘Curves > Remove curve’ menu option. 
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5.5.3 Spectra popup menu 

Clicking over the ‘Spectra’ collection with the right mouse button the following popup 

menu is displayed: 

 

 
Image 92. Spectra popup menu 

 
The available options are: 

• Visibility: shortcut to ‘Curves > Visibility’ menu option. 

• Auto baseline visible spectra: executes the autobaseline algorithm to all the 

visible spectra of the experiment. 

• Clear baseline visible spectra: removes all baseline applied to any visible 

spectrum 

• Subtract all baseline: the current baselines are going to be subtracted of their 

own spectrum 

• Show all baseline: the system displays each spectrum and its linked baseline at 

the same time 

• Smooth visible spectra: allows the user to apply the smooth algorithm to the 

selected spectrum 

• Reset to raw all spectra: alows the user to remove the baseline and the smooth 

information linked to the spectra collection 

5.5.4 Spectrum popup menu 

Clicking over a ‘Spectrum’ curve with the right mouse button the following popup menu 

is displayed: 

 



 

90 
 

 
Image 93. Spectrum popup menu 

 
The available options are: 

• Visibility: shortcut to ‘Curves > Visibility’ menu option. 

• Change name: shortcut to ‘Curves > Change name’ menu option. 

• Change color: shortcut to ‘Curves > Change color’ menu option. 

• Set as dark: shortcut to ‘Curves > Set as dark’ menu option. 

• Baseline > Auto baseline: shortcut to ‘Curves > Auto baseline’ menu option. 

• Baseline > Manual baseline: shortcut to ‘Curves>Create baseline’ menu option. 

• Baseline > Clear baseline: shortcut to ‘Curves > Clear baseline’ menu option. 

• Baseline > Subtract baseline: shortcut to ‘Curves>Subtract baseline’ menu 

option. 

• Take derivative: shortcut to ‘Curves > Derivative’ menu option 

• Subtract curves: shortcut to ‘Curves > Subtract curves’ menu option. 

• Smooth: shortcut to ‘Curves > Smooth’ menu option. 

• Reset to raw: shortcut to ‘Curves > Reset to raw data’ menu option. 

• Export to csv: shortcut to ‘Curves > Export to csv’ menu option. 

• Export raw data to csv: shortcut to ‘Curves > Export raw data to csv’ menu 

option. 

• Copy to clipboard: shortcut to ‘Curves > Copy to clipboard’ menu option. 

• Information: shortcut to ‘Curves > Information’ menu option. 

• Send to ws: shortcut to ‘Curves > Send to ws’ menu option. 

• Remove curve: shortcut to ‘Curves > Remove curve’ menu option. 
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5.5.5 Curves Vs Time popup menu 

Clicking over the ‘CurvesVsTime collection with the right mouse button the following 

popup menu is displayed: 

 

 
Image 94. Curves Vs Time popup menu 

 
The available option is: 

• Visibility: shortcut to ‘View > Curves Vs Time > Visibility’ menu option. 

5.6 Graphics Display Area 
 
In this area, the graphic windows for the Electrochemical and the Optical curves and for 

the opened files are shown. 

Normal mosaic view allows seeing every window at the same time 

 

Image 95. Graphics display (Electrochemical, Optical, Real time and Workspace) 
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It is also possible to drag the available windows, change their size and place them in 

the desired custom position. 

Using the “View” menu in the “Menu Bar” or in the “Shortcuts Bar” it is possible to 

change several properties of the Graphics Display Area or of each individual window 

plot. In addition, by right clicking on a window, it is possible to zoom or scale the plot, 

as well as printing it or saving it as a *.png image file. 

5.7 Status Bar 
 
At the bottom of the software window, you can see the status bar that shows to the 

user the state in which the software is at a certain moment. 

• Disconnected: When the software is not connected to the device the status 

Bar only shows the word “Disconnected”. 

• Connected: When the software is connected to the device, the Status Bar 

shows that it is connected, the name of the device, the mode connected 

(SPECTROMETER or PHOTODIODE) and the state of the device 

(Stopped/Running). During an experiment, the Status Bar changes the Running 

word to adjust it to the process that the device is in that moment 

(Conditioning/Deposition/Equilibration/Running) it also shows the time that it 

has been in that process. In the Running process, it shows more information 

that the time, if it is available; including the potential and the Current (it could be 

measured or selected for that time). 

 

 

Image 96. Status Bar complete view with all components filled with data 

 

• Cursor tool: When the user has the tool “Set Cursor” and moves the 

cursor over the selected panel, the “x” and “y” position of the cursor in 

the selected panel will be shown in the Status Bar. 
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6 INSTRUMENT SPECIFICATIONS 

6.1 General specifications 

General Specification: 

- Power  5V DC via USB 

- PC interface  USB 

- LED indicators  Power, Status, Measuring 

- Dimensions  25 cm x 19 cm x 6 cm (L x W x H) 

- Weight  1650 g 

 

Potentiostat/Galvanostat: 

- Operating modes  BiPotentiostat, Potentiostat, Galvanostat 

- DC-Potential range  ± 4 V     

- Current ranges  ± 1 nA to ± 10 mA (8 ranges) 

- Maximum measurable current 40 mA 

- Voltage ranges  ± 100 mV to ± 1 V (2 ranges) 

- Applied Potential Resolution 1 mV 

- Measured Current Resolution 0.025% of current range 

  (1 pA on lowest current range) 

- Applied Current Resolution 0.1% of current output range  

- Measured Potential Resolution 0.012% of potential range 

- Potential Accuracy  ± 0.2%   

- Current Accuracy  ≤ 0.5 % of current range at 100 nA to 10 mA 

6.2 Spectrometer cell 
 

 

Image 97. Spectrometer cell closed 

 



 

94 
 

SpectroECL is a portable Bipotentiostat/Galvanostat that combined with the 

Spectrometer Cell performs SPECTROELECTROCHEMILUMINESCENCE studies 

with Metrohm DropSens Screen-Printed Electrodes. The Spectrometer Cell has an 

innovative open-close system (no screws needed) and an easy sensor replacement. 

 

Image 98. Spectrometer cell with a Screen Printed Electrode 

 

Place the Screen-Printed Electrode on the base of the Cell. Then drop around 30 L of 

sample in order to cover the three electrodes system. 

Place the lid slowly and make sure that the working electrode is located below the lid’s 

hole designed for entrapping the electro-chemical cell. Then add around 20 L of 

sample through the lid and close the cover, with the microspectrometer sensor inside, 

carefully. 

 
Image 99. Spectrometer cell with the lid 
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Then, connect the suitable CAST Connector to the electrode and fix the Cell with the 

Clamp. 

 

 
The Bipotentiostat/Galvanostat is the instrument in charge of starting the 

electrochemiluminescence reaction by applying voltage or current pulses. 

Electrochemical and Spectral data, perfectly synchronized, are shown in real time 

using DropView SPELEC Software. 

 

Cleaning: 

Avoid the use of solvents as much as possible for cleaning the microspectrometer. If 

such use is unavoidable, please use alcohol solvents such as ethyl alcohol. 

 

Handling: 

The use of gloves is recommended when handling the Spectrometer cell. Please avoid 

touching the microspectrometer sensor with bare hands. Dirt or strains on the window 

may cause a drop in light transmittance through the window.  

 
Spectrometer: 
 

- Detector:  

- Wavelength range:  

- Optical resolution:  

- Stray light*:  

- Slit size:  

- Optical NA: 

- Pixels:  

- Pixel size: 

- Cell Material: 

High sensitivity CMOS image sensor 

340 nm – 850 nm  

Max. 15 nm (Typ. 12 nm) FWHM 

-25 dB 

50 m x 500 m (H x V) 

0.22 

288 

14 m x 200 m (H x V) 

Polytetrafluoroethylene (PTFE) 

 
 

* When spectral line of 580 nm is input, spectral stray light is defined as the ratio of the 

count measured at the input wavelength, to the count measured in a region of the input 

wavelength ±40 nm. 

 Warning: Do not allow any vapour or liquid to penetrate inside the 

microspectrometer sensor. 

 Warning: Do not dispense more than 50 L over the electrode. Any kind of 

liquid can penetrate inside the microspectrometer sensor.  
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6.3 Photodiode cell 

 

 

 

 

 

 

 
 

Image 100. Photodiode cell closed 

 

SpectroECL is a portable Bipotentiostat/Galvanostat that can be combined also with 

the already available Metrohm DropSens Si-photodiode cell 

(DRP-ECLPHOTODIODCELL) performs ELECTROCHEMILUMINESCENCE studies 

with Metrohm DropSens Screen-Printed Electrodes. The Photodiode cell, with a Si-

photodiode, has an innovative open-close system (no screws needed) and an easy 

sensor replacement. 

 

Image 101. Photodiode cell open with a Screen-Printed Electrode 

 
 

Place the Screen-Printed Electrode on the base of the Cell. Then drop 50 L of sample 

in order to cover the three-electrode system. 
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Place the lid slowly and make sure that the working electrode is located below the lid’s 

hole designed for entrapping the electro-chemical cell. Then add around 20 L of 

sample through the lid and close the cover, with photodiode inside, carefully. 

 

Then, connect the suitable CAST connector to the electrode and close the cell with the 

clamp. 

 
 

The Bipotentiostat/Galvanostat is the instrument in charge of starting the 

electrochemiluminescence reaction by applying voltage or current pulses. 

Electrochemical and chemiluminescence data, perfectly synchronized, is shown in real 

time using DropView SPELEC Software. 

 

The background signal of all PHOTODIODE cells has been calibrated under laboratory 

conditions @ 25ºC & 50% HR. If during an experiment you observe that some parts of 

the ECL curve are lower than zero, please turn the offset knob slightly 

counterclockwise (1/4 round should be enough) and repeat the experiment until all ECL 

signals has been displayed. 

 

Cleaning: 

Avoid the use of solvents as much as possible for cleaning the photodiode. If such use 

is unavoidable, please use alcohol solvents such as ethyl alcohol. 

 

Handling: 

The use of gloves is recommended when handling the SpectroECL. Please avoid 

touching the photodiode with bare hands. Dirt or strains on the window may cause a 

drop in light transmittance through the window. 

 

 

 

 

 Warning: Do not allow any vapour or liquid to penetrate inside photodiode. 

 Warning: Do not dispense more than 50 L over the electrode. Any kind of 

liquid can penetrate inside the photodiode.  
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Photodiode: 
 
- Detector:  

- Wavelength range:  

- Optical resolution:  

- Peak sensitivity wavelength:  

- Photo sensitivity at 960 nm:  

- PGA Gain: 

- Operating Temperature: 

- Storage Temperature: 

- Cell Material before April 2017: 

- Cell Material after April 2017: 

Silicon photodiode with preamp (Active Area 10x10 mm) 

340 nm – 1100 nm  

Max. 15 nm (Typ. 12 nm) FWHM 

960 nm 

0.62V/nW (310 ECL units/nW)  

x1 - x10 - x100 

-20 to +60 ºC  

-20 to +60 ºC 

Polytetrafluoroethylene (PTFE) (Black Teflon) 

Acrylonitrile butadiene styrene (Black ABS) 
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Processing of electric and electronic equipment at the end of their service 

This symbol, affixed to the product or its packaging, indicates that the product must not 

be processed with household waste. It must be brought to an electric and electronic 

waste collection point for recycling and disposal. By ensuring the appropriate disposal 

of this product you also help in preventing potentially negative consequences for the 

environment and human health. The recycling of materials helps preserve our natural 

resources. For further information regarding the recycling of this product, please 

contact your municipality or local waste disposal centre. 

 


