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EC-Lab® is a common software platform designed to control
all Bio-Logic EC-Lab potentiostat / galvanostats from the
VMP3 to the VSP, the SP series, HCP-803's or EPP’s. Our
experienced team of software engineers continually address
improvements and new features in EC-Lab®.

The new versions are available for download from our website
at www.bio-logic.info.

EC-Lab® communicates with the potentiostat through either
an Ethernet connection (for the installation of the instru-
ment on the local area network] or an USB 2.0 connection
(direct). EC-Lab® is Windows-based and provides communi-
cation directly with the instrument’s firmware. With more
than 45 techniques available, EC-Lab® can address all elec-
trochemical application area. The techniques can also be
linked (sequenced) to create complex protocols.

MONITORING SOFTWARE

The graphic utilities in EC-Lab® are particularly advanced.
They offer two-axes representations on Y1 and Y2 and contain
a number of powerful and easy-to-use analysis tools. The si-
multaneous display of several graphs allows the user to fol-
low an active experiment while analyzing data acquired previ-
ously. EIS modelling is included using the well known circuit
descriptor approach. More than 140 circuits with two minimi-
zation algorithms are available. The user can also define and
built his own circuit model.

EC-Lab® enables the user to define a personalized profile to
retain favorite settings for displayed screens and tool bars.
The software also allows for remote access to an EC-Lab®
instrument on a network, this type of connection to a poten-
tiostat channel then locks this channel to the user’s IP ad-
dress preventing other users from changing or interfering
with the experiment’s progress.
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EC-LAB® EXPRESS:
EASY-TO-USE ELECTROCHEMISTRY
FOR NEW USERS AND FAST SETUPS

EC-Lab® Express was originally
designed to be an easy-to-use
educational package aimed at
introducing new users to elec-
trochemical testing techniques.

It contains more than 25 techniques and has
the ability to sequence up to 100 experi-
ments to create unique test programs. It will
also generate and increment the file name
automatically. EC-Lab Express has evolved
into a stand alone, easy-to-use basic pack-
age with unique features and advanced
functions.

This software provides a very simple inter-
face. The selection of the experiment and
created experimental sequence, parame-
ters and active plot are all shown on the
screen at one time. Complex linked experi-
ments can be created quickly. Using the
selector on the left side of the screen, the
user can switch quickly from one technique
to the other.

The only limitation on the number of points
saved during an experiment is the space
on your hard disk. EC-Lab® Express soft-
ware also allows the user to set sampling
parameters to provide “smart” data re-
cording. For example, in potential control
mode the conditions can be defined to save
a data point primarily based on a time in-
terval, but will also save data when the
measured current changes by a pre-set
amount within that time interval. This al-
lows important data, such as pitting cur-
rent transients, to be collected when
otherwise they may have been missed if
only collecting on a time schedule.

The import function allows the user to im-
port and display electrochemical data from
almost every potentiostat supplier. Thus
the software can be used for data analysis
on other systems you might have in your
laboratory or from your collaborators.

Communication between the instrument
and the computer is done with a continu-
ous exchange of messages. Data are ac-
tively downloaded from the instrument to
the computer. As a result, the number of
data points recorded is not limited by the
buffers in the potentiostat (these potentio-
stat on-board buffers can hold 50,000 data
points).

When the experiment is launched, the in-
strument is also a complete autonomous
station thanks to its operating system. If
the computer suffers a disconnection with
the instrument, data continues to be co

limit. Data is then forwarded when
nection is re-established.

TECHNIQUES

Voltammetric techniques
OCV, CV, CVA, CA, CP,
Potentio/Galvano Dynamic

Pulsed techniques
DPV, DNPV, SWV, DPA

Corrosion

Linear and Cyclic Polarization,
Generalized Corrosion, Pitting,
ZRA

Impedance
PEIS, GEIS, SPEIS, SGEIS

PEM stack
Potentio/Galvano,
Polarization, PEIS, GEIS

Loop

Advanced functionalities

m Fast sampling (20 ps)

m Simultaneous impedance
measurement on both
working and counter
electrodes

m Fuel cell stack testing with
EIS and polarization scans
on up to 20 individual cells
elements




EC-LAB®: MODULAR AND POWERFUL
FOR ADVANCED USERS

EC-Lab® software offers more
than 45 techniques and can ad-
dress applications in all fields of
electrochemistry.

The user can create complex experimental
sequences with existing protocols using the
link function of the "Technique builder”.
The new experimental sequence that is
created can be saved as a “Custom appli-
cation” and reloaded when needed.

TECHNIQUES

Voltamperometric techniques
Open Circuit Voltage (OCV])
Cyclic Voltammetry
Chronoampero/Coulometry
Chronopotentiometry
Staircase Voltammetry

Impedance spectroscopy
Galvano EIS

Potentio EIS

Staircase Galvano EIS
Staircase Potentio EIS
Mott-Schottky

IR Compensation

Pulsed techniques
DPV, SWV, NPV
RNPV, DNPV, DPA

Technique builder
Modular Potentio
Modular Galvano
Loop

Trigger in

Trigger out

Wait

When clicking on a technique, the corre-
sponding settings are shown as a series of
blocks representing the steps in the experi-
ment. Most of the parameters in the blocks
can be modified during a run and these
modifications are then saved in the data
file. Two additional tabs allow the user to
define cell characteristics and advanced
parameters.

The display window of EC-Lab® software
can be adjusted by using the tool bars and
menu option under the “configuration”
pull-down. Extensive control of everything
displayed on the screen is available. When
used as a multichannel system several
channels of the unit can be either synchro-
nized or grouped.

Auxiliary inputs/outputs are available on
each channel of our instruments to inter-
face with and control external instruments
such as a rotating electrode (ring-disk], a
quartz crystal microbalance or a spectro-
scopic system. The data generated by these
instruments are saved in the raw data file.

A new device can be created and added to
the list. Controlled and measured variables
can be selected or created and customized
with their own units and conversion fac-
tors. When the variables have been config-
ured on the required channel, data is col-
lected and saved in the data file and can be
displayed on the graph.
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APPLICATIONS

Battery testing
Galvanostatic Cycling (GCPL1)
GCPL2

GCPL3

GCPL4

GCPL5

Potentiodynamic Cycling
(PCGA)

Constant Load Discharge
Constant Power Discharge
Alternate Pulse Galvano
Cycling (APGC)

Corrosion

Linear Polarization
Corrosimetry (Rp vs. Time)
Generalized Corrosion
Cyclic Polarization
Depassivation Potential
Potentiodynamic Pitting
Potentiostatic Pitting

ZRA (Galvanic Coupling])
ZNC

Custom applications
(created by the user)
Polarization Resistance

Fast Chronoamperometry
Anodic Stripping Voltammetry




POWERFUL GRAPHIC FUNCTIONS

AND ANALYSIS TOOLS

The EC-Lab® data graph window is auto-
matically displayed at the beginning of the
experiment. This window can be divided in
multiple graphs, each one showing different
plots of the active experiment. The user can
also show the active experiment in one win-
dow and previously collected data in another.
In this way data analysis can be carried out
while running the next experiment.

With multi-channel units, data from each
potentiostat running an experiment can be
displayed simultaneously.

The graph properties option permits the
user to fully configure the plot to his re-
quirements. Colors, line and point style,
units, legends, and double y-axis are just a
few of the items that can be configured.

MONITORING SOFTWARE

Two “Copy” options are available from the
graphic screen. The “copy data” option
copies the actual displayed data to the
clipboard and pastes it as text in another
program, like Excel®. The “copy graph” op-
tion copies the graph in different picture
formats to be pasted in a text document or
a spreadsheet.

Zooming, manual scaling and point selec-
tion tools allow the user optimize the plot
for data analysis.

Voltammetric analysis tools (such as peak
find/height, convection wave, integral] are
done with classical fit routines (linear, cir-
cular) and processes. All analysis results
are stored in a separate file.

EIS modelling is included using the well
known circuit descriptor approach. More
than 140 circuits with two minimization al-
gorithms (Levenberg-Marcquardt or Sim-
plex) are available.

W Linear Fit

m Tafel Fit with minimization
m Circular Fit

m Rp Determination

m Min/Max Determination

m Integral Calculation

m Derivative Calculation

m Peak Analysis

m Wave Analysis (convection]
B Mott-Schottky

B Impedance data Fitting

m Pseudocapacitance

m Impedance modelling

m Smoothing

m Kramers-Kronig

m Statistic Processes

The user can also define and built his own
circuit model. This is done using a range of
eight basic electronic elements (R, C, L, Q,
W, G, Wd, M). This tool is able to perform
fitting on successive EIS data cycles.

For all these tools, it is possible to adjust
the data point selection zone for the analy-
sis using cursors [(green markers). Analy-
sis results are then automatically recalcu-
lated without any further action by the user.
The results can be saved and stored in a
“fit” file and reloaded from the data plot
into the graphic window.







