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The equipment described in this manual has been designed in accordance with EN61010
and EN61326 and has been supplied in a safe condition. The equipment is intended for
electrical measurements only. It should be used for no other purpose.

To avoid injury to an operator the safety precautions given below, and throughout the
manual, must be strictly adhered to, whenever the equipment is operated. Only advanced
user can use the instrument.

Bio-Logic SAS accept no responsibility for accidents or damage resulting from any failure to
comply with these precautions.

GROUNDING

To minimize the hazard of electrical shock, it is essential that the equipment be connected to
a protective ground through the AC supply cable. The continuity of the ground connection
should be checked periodically.

ATMOSPHERE

You must never operate the equipment in corrosive atmosphere. Moreover if the equipment
is exposed to a highly corrosive atmosphere, the components and the metallic parts can be
corroded and can involve malfunction of the instrument.

The user must also be careful that the ventilation grids are not obstructed on the right and left
sides and under the chassis. An external cleaning can be made with a vacuum cleaner if
necessary.

Please consult our specialists to discuss the best location in your lab for the instrument
(avoid glove box, hood, chemical products, ...).

AVOID UNSAFE EQUIPMENT

The equipment may be unsafe if any of the following statements apply:
- Equipment shows visible damage,
- Equipment has failed to perform an intended operation,
- Equipment has been stored in unfavourable conditions,
- Equipment has been subjected to physical stress.

In case of doubt as to the serviceability of the equipment, don’t use it. Get it properly checked
out by a qualified service technician.

LIVE CONDUCTORS

When the equipment is connected to its measurement inputs or supply, the opening of
covers or removal of parts could expose live conductors. Only qualified personnel, who
should refer to the relevant maintenance documentation, must do adjustments, maintenance
or repair

EQUIPMENT MODIFICATION

To avoid introducing safety hazards, never install non-standard parts in the equipment, or
make any unauthorised modification. To maintain safety, always return the equipment to Bio-
Logic SAS for service and repair.
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GUARANTEE

Guarantee and liability claims in the event of injury or material damage are excluded when
they are the result of one of the following.

Improper use of the device,

Improper installation, operation or maintenance of the device,

Operating the device when the safety and protective devices are defective
and/or inoperable,

Non-observance of the instructions in the manual with regard to transport,
storage, installation,

Unauthorized structural alterations to the device,

Unauthorized modifications to the system settings,

Inadequate monitoring of device components subject to wear,

Improperly executed and unauthorized repairs,

Unauthorized opening of the device or its components,

Catastrophic events due to the effect of foreign bodies.

IN CASE OF PROBLEM

Information on your hardware and software configuration is necessary to analyze and finally
solve the problem you encounter.

If you have any questions or if any problem occurs that is not mentioned in this document,
please contact your local retailer. The highly qualified staff will be glad to help you.
Please keep information on the following at hand:

Description of the error (the error message, mpr file, picture of setting or
any other useful information) and of the context in which the error
occurred. Try to remember all steps you had performed immediately
before the error occurred. The more information on the actual situation you
can provide, the easier it is to track the problem.

The serial number of the device. You will find it on the rear panel device.
The software and hardware version you are currently using. On the Help
menu, click About. The displayed dialog box shows the version numbers.
The operating system on the connected computer.

The connection mode (Ethernet, LAN, USB) between computer and
instrument.
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Introduction

Historically, the first of our multi-channel instruments was designed to study intercalated
compounds with long experiment times because of slow diffusion coefficients. It worked in
either galvanostatic mode or potentiostatic mode (each channel was devoted to one of either
modes). Then the interest for multichannel potentiostats increased with battery testing,
corrosion study and, recently, biosensors development. Now our multichannel product range
has four different very modular instruments that are all potentiostats/galvanostats. They can
be used for most electrochemical applications from battery testing and intercalated
compounds study to corrosion and multipitting. We can also mention electrochromics, fuel
cells, capacitors, and biosensors study.

The BiStat consists of single computer board associated with potentiostat channel boards.
The BiStat has its own operating system included on the computer board. When started, the
on-board computer has full control of the experiment. The bipotentiostat can receive two
independent channel boards. It is designed to provide very flexible use with one or two
different users. One or two computers can perform full remote monitoring of the system.
These computers connect to the BiStat through an Ethernet connection. With the Ethernet
connection, each one of the users is able to monitor his own channel from his computer. Our
aim is to design the most modular, versatile and flexible instruments as possible.

This instrument is very modular. It can be provided with low current board channel. All the
channels can be coupled with current amplifiers (2, 5, 10, 20 A). Moreover, the BiStat can
control auxiliary instruments (like a rotating electrode or thermostatic bath).

The aim of this manual is to guide the user in the instrument installation and configuration.
This manual is composed of several chapters. The first one is an introduction. It explains the
abilities of the instrument. The second part describes the technical specifications. The third
and fourth parts concern the installation and configuration of the instrument and the
configuration of the computer. The fifth chapter is dedicated to the explanation of advanced
features. Finally the BiStat's accessories are described in the last part.

This manual will guide you through the hardware installation of your BiStat (chapter 3 and 4).
WHEN AN USER RECEIVES A NEW UNIT FROM THE FACTORY, THE SOFTWARE AND FIRMWARE ARE

INSTALLED AND UPGRADED. THE INSTRUMENT IS READY TO BE USED. IT DOES NOT NEED TO BE
UPGRADED.
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Fig. 1: BiStat.

1.1 General description

Each channel can be set, run, paused or stopped, independently of each other, using
identical or different protocols. Any settings of any channel can be modified during a run,
without interrupting the experiment.

The two channels can be interconnected and run synchronously, for example to perform
multi-pitting experiments using a common counter-electrode in a single bath.

Simultaneous measurements of the current and potential of the working electrode are
performed continuously, using two 16-bit Analog to Digital Converters. This allows the user to
make true power or noise measurements.

Once the protocols have been loaded and started from the PC, the experiments are entirely
under the control of the BiStat’s on-board computer. The BiStat temporarily buffers data and
regularly transfers it to the PC, which is used for data storage, on-line visualization, on-line
and off-line data processing, and display. This architecture ensures a very safe operation
since a shut down of the monitoring PC does not affect the experiments in progress on the
BiStat.
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1.2 Software features

Any electrochemical experiment is a set of open circuit sequences and galvanic sequences,
measuring the potential in both cases, and imposed potential sequences, measuring the
current.

Usual electrochemical techniques, such as Cyclic Voltammetry, Chronopotentiometry, etc..,
are obtained by associations of elementary sequences, and appear as flow-diagrams
combining these sequences.

The user can find more information about EC-Lab® software in the EC-Lab® software user's
manual.

Conditional tests can be performed at various levels of any sequence either on the working
electrode potential or current, the counter electrode potential, or on the external parameters.
These conditional tests either force the experiment to go to the next step, loop to a previous
sequence, or end the sequence.

The application software package provides useful protocols for general electrochemistry,
corrosion, batteries, super-capacitors and custom applications.

Standard graphic functions such as re-scaling, zoom, linear and log scales are available.

Standard processed files can be created at the user's convenience upon running an
experiment, for purpose of real time display of the experiments in progress.

Post processing is also possible using built-in options to create variables at the user's
convenience, such as derivative or integral values, etc...

Raw data and processed data can be exported as standard ASCII text files.

This design makes the BiStat a very versatile potentiostat. It can support most of the
electrochemical applications from corrosion experiments to research on batteries,
super-capacitors or electrochromics. It is also a very well adapted tool for sensors
and actuators applications.

It is assumed that the user is familiar with Microsoft Windows© and knows how to use the
mouse and keyboard to access the drop-down menus.
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2. BiStat cables connection

2.1 Connections

Depending on your local installation, you can use a direct connection (1 PC to 1 BiStat) or a
network connection (1 or several PCs to 1 or several BiStats).

2.1.1 Direct connection

#]

Fig. 2: Ethernet crossed cable for direct connection.

2.1.2 Network connections

Several PCs can be connected to the same BiStat through the network.
WARNING: check IP addresses before connecting to avoid conflicts (see TCP/IP
configuration chapter).

Fthernef
sfrad ght cable .
ﬁ%
s Y] ]
I { | Nefwork

A Efhernet
T —

Fig. 3: Ethernet straight cable for network connection (1 BiStat, several PCs).

Alternatively, a single PC can control several BiStats through the network.
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BiStat n®1:192.109.2089 203

Ethernef
Ethernef  straigiht cable

Mafwori

Ether et BiStat n°2: 192.109.209 204
straight cable

Fig. 4: Connection of 1 PC to several BiStats.

2.2 BiStat amplifier and cell connections

One or two cables are used for the connections depending on the use of a booster or not.

2.2.1 Connection of the standard channel board to the electrochemical cell

Ethernet connection

s 2.
@ o a8l QIJB =
T .

f o . 3 "
F) oi o al o P o o) [ p

o Jeo g L P &

¢ BicLogic
—- ~—— DBEZSDBIS BiStat io Booster cabla -—

Connectian cable from _ ) e 1ef E,, T =
the booster ta the cell =l £ - |
S, el g l
= == —
., iefd
Electrochemical cell

Fig. 5: BiStat channel board connection to the cell.

The cable is 1.5 m long with a DB25 connector on the BiStat channel board side and 5
terminals (2 mm plugs) to connect to the cell.
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2.2.2 Connection of the standard channel board to the cell through a booster

Ethernat connection

I&)ﬂg DES[__—] arela &

_\,\E' Lo o e gl el kg
ioLogic
N i — kgl el e

- — DBEZISDE2E Bisatto Boasler cable -

& VMP3IB-20 Bl =
E LT ) e e
LB ;-0 L]
@ '{ an [ 20 o -
a @ B
r-—:
| o DB % connaclor
=] o o =]
=] [~ =]
204 Booster front panel

Yl

Caonnection cable from

1he booster 1o the cell

CE
Electrochenicsl cel

Fig. 6: BiStat to amplifier and amplifier to cell connections.

The BiStat to amplifier cable is 0.6 m long with a DB25 connector on each side.

The amplifier to cell cable is 1.5 m long with a DB9 connector on the amplifier side and 5
terminals to connect to the cell: 2 for the current (4 mm banana plugs) and 3 for the potential
(2 mm banana plugs).
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2.3 “p” low current option

One of the channel of the BiStat is equipped with the 'p'
low current option providing a sub-pA resolution. This
extends the current ranges down to 1nA with a
resolution better than 0.1 pA. A BiStat unit contains a
mixture of standard channels and channels equipped
with the 'p' low current option.

A BiStat standard channel with the "p" low current
option features 10 current measurements ranges in
fixed or auto-ranging mode. The "p" low current option
inherits all the standard board benefits: impedance
measurements, simultaneous recording of the potential
and current, high speed acquisition, DSP technology,
20 V adjustable control range, 2 auxiliary inputs per Fig. 7: The “p” low current
channel, up to 5 terminal measurements. option.

The "p" option improves some of the specifications like the electrometer’s input bias current
which is typically less than 100 fA or the input impedance at least 10* Q in parallel with no
more than 1 pF. All these performances makes a BiStat with the "p" low current option best
suited for research on insulators, coatings, thin film electrodes, dielectric materials,
microelectrodes, sensors, low conductive medium, biological interfaces.

2.3.1 Installation

The "p" low current option physically consists of a board, a probe that is a small box to be
placed close to the cell and cables.

The connection between the standard channel and the 'p' low current option is performed
using a supplied ribbon cable.

Fig. 8: Standard channel installed. Fig. 9: Standard channel connected to a

p" low current.
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2.3.2 Calibration

Once installed and connected to its adjacent standard channel, the "p" low current option
must be calibrated using EC-Lab® (V8.0 or higher). Note that this operation is necessary only
once.

WHEN THE "P" LOW CURRENT BOARD IS PROVIDED WITH A NEW INSTRUMENT, IT IS NOT
NECESSARY TO DO THE CALIBRATION. IT HAS BEEN ALREADY DONE AT THE FACTORY.

Note: 1) The supplier recommends to calibrate the channel boards and the "p" low current
boards two or three times an year especially if the room where the instrument is
located is sensitive to temperature variations.

2) A new instrument is delivered with calibrated channel boards and calibrated "p" low
current boards.

Select the Config, Boards calibration... menu into EC-Lab® to load the next window:

Channels Calibration ‘:|@@
[ Select all channels Legend

— pass — fail overflow

~
1 2

slot nurmber - -

board code

silir wersion

sefial number

shunt version

reference version

fabrication index

calibration version

Dffsets and gains

ADCA, offset [V]

ADCE offset [v]

BLIFA offset ()

ADCA gain

ADCE gain

A= offset [V)

ALXZ offset [V)

Ref2-Refl offset []

Ref2-Refl FA offset []

Ref3-Ref2 offset [v1 - - 4
< ¥

calibration ... released on ..

Fig. 10: Boards calibration window.

Select a channel and click on the Calibrate button and follow the instructions to calibrate the
channel and the associated 'p' option. You will be asked to perform some specific actions
(cell cables connections and disconnections) during the calibration procedure. Note new
firmware is loaded on the channel during the calibration, causing the channel to reinitialize
after calibration.

10
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2.4 BiStatBiStat cable connection to the cell

This paragraph explains how to connect a Bistat channel to a cell using the standard 1.5 m

cable provided with the instrument.

In the standard configuration, a Bistat channel has 6 lead connections to the electrochemical
cell: four are used in the cell control loop (2 for the current and 2 for the potential) while the
5" lead permits simultaneous recording of a supplementary cell potential. Additionally, a 6"
ground lead is provided for cell shielding purposes or for particular cell arrangement like in
multi-pitting protocols. This lead is especially used in the CE to ground mode. To be easily

identified, each lead has an associated color and label as follows:

Refl: RED — Reference 1 for the control and measurement of the working electrode

potential.

Ref2: WHITE — Reference 2 for the control and measurement of the Reference

electrode potential.

Ref3: BLUE — Reference 3 for the control and measurement of the Counter electrode

potential.

CA2: RED - Control Amplifier for the current control and measurement flowing

through the working electrode (in standard mode).

CALl: BLUE - Control Amplifier for the current control and measurement flowing

through the counter electrode (in standard mode).
GND: BLACK — Ground connected to REFL1 in the CE to Ground mode.

The internal structure of the BiStat has led to the building of two different connection modes:

“Standard” and “CE to Ground”.

2.4.1 Standard connection

A BiStat channel has the possibility to link up with 2, 3 or 4 electrodes in different
configurations depending on the electrochemical cell. In the standard mode E, and E. are
measured as follow:

Ewe = Refl - Ref2
E.. = Ref3 - Ref2

The current (defined in the positive direction) crosses the electrochemical cell from CA2 to

CALl. Three typical standard configurations are explained below.

2.4.1.1 Standard three-electrode connection

Fig. 11: Standard three-electrode connection for a classical metal-solution interface.

11
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In the standard three-electrode connection mode typically used in analytical electrochemistry
or in corrosion experiments the working electrode is connected to Refl+CA2. The counter-
electrode is connected to Ref3+CA1, and the reference electrode is connected to Ref2.

Another three-electrode connection with a reference electrode can be done, for example in
batteries application. This connection allows the user to record/control simultaneously the
positive and the negative part of the battery. For this, the following connection (Fig. 12) has
to be done:

- Connection of the positive electrode (WE) to Ref1+CA2,

- Connection of the negative electrode (CE) to Ref2+CA1,

- Connection of the reference electrode (REF) to Ref3.

Etl:lt

Fig. 12: Three-electrode connection with a reference electrode.

As the potential regulation is done between Refl and Ref2, the total potential of the battery
will be displayed by default. The other parameters, such as the potential of the positive and
the negative electrode versus the reference electrode, can be displayed by ticking the boxes
E.. and E,.-E. in the Cell Characteristics windows.
By this way, in the data file, the following rows will be displayed:
- Eue related to Refl-Ref2 i.e. total potential of the battery,
- Ec related to Ref3-Ref2 i.e. — negative electrode potential vs. Reference,
Ewe - Ec related to Refl-Ref3 i.e. positive electrode potential vs.
Reference electrode.
It is then possible to plot change of potential (positive, negative, totality) as a function of time
or state of charge (SOC).

2.4.1.2 Two electrode connection to a battery cell

CAZ

gy al.=h

E'-.I'I.I'E

B

cal

Fig. 13: Two-electrode connection to a battery cell.

In the two-electrode connection mode, the positive electrode of the battery is connected to
Refl+CA2. The potential control or measurement is performed between Refl and Ref2, and
the controlled or measured current crosses the cell from CA2 to CAL. Therefore, the negative
electrode has to be connected to Ref2+Ref3+CALl. In order to study the battery positive and
negative electrode materials, the user inserts a reference electrode. Then a three-electrode
assembly is required (refer to the previous part).

12
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2.4.1.3 Four-electrode connection for liquid-liquid interfaces

CAZ

Refl

_ RefET Ewe
rL RefSl Ece

Fig. 14: Four-electrode connection for a liquid - liquid interface.

In the four-electrode connection mode the user will have the possibility to record the liquid-
liquid interface potential (Ece).

In the standard connection mode, Refl should always be connected to WE (or to the positive
electrode) for proper cell isolation. However, to avoid IR drop in connections it is
recommended to connect Refl directly on the cell electrode and not on the CA2 cable.

Note: Connecting Ref3 to CA1 adds parallel impedance. It is better to avoid it for accurate
impedance measurement. So for impedance measurement, it could be better to disconnect
Ref3 from the cell if E.e measurement is not required. Notice that in that case, it is
recommended to connect Ref3 to the ground cable.

2.4.2 CE to Ground (N’Stat) connection mode

This connection mode is chosen in EC-Lab® software “Advanced settings” window.

It is possible to work with several working electrodes, one counter and one or several
reference electrodes into the same bath. That is the “N'Stat” configuration. Then the
connections must be done in a special way, in connecting the CA1 (CE) cable to the WE of
the cell and the ground cable to the CE electrode of the cell, as shown below:

Electrodes Connection

bodify on disconnected cellz anly |

" Standard connection

* CE tao ground
> |

Fig. 15: CE to Ground connection mode.

ref3
E

E

ref1
ground ———

{\

ce

i
=l g

Note: for the low-current board the Ground cable has to be connected to the black connector
of the electrometer.

13
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2.5 BiStat channel DB25 front panel connector

Front view

Ew_guard

Ref_guard

Ec_ m

Ground

Shunt_3

Shunt_1

C/d_ext

Amp status

Shunt+

Amp_2

Amp_0

O 60 O ® 6 ®

® ®

®
© 000006 OO

%}Q

2.6 Power supply

Ew_ctrl

Ew_m

Ref

Ground

Shunt_2

Amp_ctrl

Out_on

Shunt-

Amp_3

Amp_1

Ew_ctrl (output)
Cell WE current lead

Ew_guard (output)
Guard of Ew_ctrl and Ew_m leads

Ew_m (input)
Cell WE voltage measure lead

Ref _guard (output)
Cell reference guard lead

Ref (input)
Cell reference voltage lead

Ec_m (input)
Cell CE voltage measure lead

Ground (two pins)
Cell return current lead

Shunt_1, Shunt_2, Shunt_3 (output)
Booster shunt selectors leads

Amp_ctrl (output)
Booster control point lead

C/d_ext (output)
Booster cell open circuit relay
command

Amp_status (input)
Booster status

Out_on (output)
Booster cell analog open circuit
command

Shunt-, Shunt+ (input)
Booster current image leads

Amp_0, Amp_1, Amp_2, Amp_3 (input)
Booster identificator

Fig. 16: BiStat DB25 connector.

Power supply connections are on the rear panel of the BiStat and current amplifier units.
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2.7 BiStat auxiliary inputs/outputs (DB9)

The following figure shows the structure of the DB9 connector and the different pins that can
be used as auxiliary inputs/outputs.

—

1 - AnalogInd
2 —Apalog Out
3-0PEN In

4 —Trigger Ot
5-1 morditor

6 —Analog Ind
T - Ground

& - TriggerIn
9 - E monitor

\

Fig. 17: Structure of a BiStat DB9 connector.

The Trigger signals have high and low levels:
+ 3.5V < Trigger high level <+ 5V
0 V < Trigger low level < 0.8 V

Trigger In and Trigger Out are programmed in the experiment protocol. The Trigger In can
be used to start or stop the experiment of electrochemistry. In that case another instrument
send a trigger to the BiStat. The Trigger Out can be sent at the beginning or at the end of the
experiment. It is used to start or stop an experiment on another instrument.

E monitor and | monitor are outputs to visualize | and E on a scope. The output variables
are opposite to the real measured values.

OPEN In is an external Trigger signal (active high) that can open the relays providing 0 A
current in the cell. For example, an emergency stop may come from an external event.

Ground is tied to the earth.
Analog Out is used for rotating electrode control.

Analog Inl and Analog In2 are general analog inputs used for auxiliary signal (voltage)
recording. Activate Record Auxl and Record Aux2 in the cell characteristics window to
record these variables in the data file.

For convenience we have designed a 50 cm cable that connects to the DB9 connector of a
channel on one end and with 8 BNCs on the other end.

The available signals are: E monitor, | monitor, Trigger In, Trigger Out, Analog In1, Analog
In2 and Analog Out
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Fig. 18: BiStat DB9 cable.
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3. Software installation on the computer

Before to turn on the instrument, it is recommended to install the software EC-Lab and/or
EC-Lab express. For this operation, insert the CD-Rom in the computer. The installation is
automatically launched with the “Autorun” function. The first software to be installed is EC-
Lab.

3.1 EC-Lab software installation

£ Setup - EC-Lab®

Welcome to the EC-Lab® Setup
Wizard
This will install ECLab® on your computer.

Itis recommended that you dose all other applications before
continuing.

Click Mext to continue, or Cancel to exit Setup,

% BioLogic

Fig. 19: EC-Lab software installation (1).
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Select Destination Location
Where should EC4Lab® be installed?

l Setup will install ECLab® into the following folder.

To continue, dids Mext, If you would like to select a different folder, dick Browse.,

Browse...

Atleast 40,1 MBE of free disk space is required.

Fig. 20: EC-Lab software installation (2).

) Setup - EC-Lab® C=aEEx )

Select Start Menu Folder
Where should Setup place the program's shortouts? @

| i Setup will create the program's shortouts in the following Start Menu folder,

To continue, dick Mext. If yvou would like to select a different folder, dick Browse.

Browse...

[ < Back ][ Mext = ][ Cancel

Fig. 21: EC-Lab software installation (3).
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Ready to Install
Setup is now ready to begin installing EC-Lab@& on your computer,

Click Install to continue with the installation, or didk Back if you want to review or
change any settings.

Destination location:
C:\EC4ab

Start Menu folder:
EC4dab

Installing
Please wait while Setup installs EC-Lab® on your computer, @

Extracting files...
C:\EC4 ab\settings\DefaultVMPHSPEIS_defaultd.mps

Fig. 23: EC-Lab software installation (5).
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Installing
Please wait while setup installs LUSE driver on your computer

Extracting files...
LISE driver

e

-
[57] Windows Security

Would you like to install this device software?

Marne: Bio-Logic SAS USBIO controlled devices
d- Publisher: Bio-Logic A5

[T]  Always trust software from "Bio-Logic SAS". Install ] I Don't Install I

@ You should only install driver software from publishers you trust. How can [
decide which device software is safe to install?

Fig. 24. EC-Lab software installation (6).

Installing
Please wait while Setup installs ECLab® on your computer.

-

Setup

@ To complete the USE driver installation, you need to disconnect and
o -

reconnect your device,

Fig. 25: EC-Lab software installation (7).
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&) Setup - EC-Lab®

Completing the EC-Lab® Setup
Wizard

Setup has finished installing ECLab® on your computer, The
application may be launched by selecting the installed icons.

Click Finish to exit Setup.

EioLogic

o iUt

Fig. 26: EC-Lab software installation (8).

At the end of the installation, the instrument connected by USB is detected and ready to get
used.

3.2 EC-Lab express software/OEM package installation

The installation of EC-lab express software and the OEM package is exactly done in the
same way as for EC-Lab. Please see the above section for the installation

3.3 Errors during the installation

During the installation an error may occur if you are not administrator of the computer.

rSvf:tur:l- l e r

 3etup error: you must be logged in as an administrator for
__I_L installing/updating USE driver !
Continue anyway ¥

e J( & ]

Fig. 27: EC-Lab software installation (8).

In this case it is necessary to contact your network administrator for the installation.
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4. PC installation and configuration
IT IS HIGHLY RECOMMENDED TO ASK FOR ASSISTANCE FROM YOUR NETWORK ADMINISTRATOR.
4.1 TCP/IP installation and configuration

The BiStat uses the TCP/IP (Transfer Control Protocol / Internet Protocol) to exchange data
with the PC. This protocol uses IP addresses to identify hosts on a network, so you will need
2 IP numbers, one for the BiStat and one for the PC. For direct connection between the
BiStat and the PC, you can use the following numbers (default factory settings):

192.168.0.2 (PC)
192.168.0.1 (BiStat)

But, if you connect the PC and the BiStat to your local network, you need to ask your system
administrator for 2 VALID IP NUMBERS FOR YOUR INTRANET (and the sub-net mask and the
gateway numbers if necessary).

Note: before the TCP/IP protocol installation, your Ethernet board must be properly installed
into your computer.

4.1.1 Windows® XP Pro configuration

The TCP/IP protocol must be installed on the PC computer to establish the connection with
the BiStat.

If your computer is connected to a network, the TCP/IP protocol may be already installed. In
that case the computer already has an IP address (obtained automatically). When the
computer is connected directly to the instrument, it is necessary to give an IP address to the
computer. The following part describes the way to give an IP address to the computer:

1- Into the Control Panel, double click on the Network Connections icon. Then the Local
Area Connection window appears. Right click on the name and choose “Status” to see
the computer IP address in the network. The windows below is displayed:
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-~ Local Area Connection Status

General | Support |

Connection status
ﬂ Addrezs Tope:
== P Address:
Subnet Mask:

Default Gateway:

Details...

Repair.

Windows did not detect problems with thiz
connection. | you cannot connect, click

Azzighed by DHCP
192.168.0.2
255 265.256.0

Cloze

Fig. 28: Local Area connection status.

On the “General” tab click on Properties. This will load the following window:

—- Local Area Connection Properties

General | Suthentication | Advanced

Connect using:

BE& Broadcom Mef<treme 57xx Gigabit Cc

Thiz connection uzes the fallowing items:

.@QDS Packet Scheduler

Internet Protocol [TCRAR)

El Cliert for Microsoft Networks
.@ File and Printer Sharing for Microzoft Network s

Install...

Description

Transmission Contral Pratocol/lnternet Pratocol. The default
wide area network, protocol that provides communication
acrogs diverse interconnected networks.

] Show icon in notification area when connected
Hatify me when thiz connection hasz limited or ho connectivity

[ ok

J

Cancel

Fig. 29: Network window.
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2- Select Internet Protocol (TCP/IP) and click on the Properties button. The following

window appears:
Internet Protocol {(TCPJ/IP) Properties @g]

General

iou can get 1P zettings assigned autornatically if vour network, supports
thiz capability. Otherwize, you need to sk vour nebwark, administrator for
the appropriate |P zettings.

() Obtain an [P addiess automatically
(®) Uze the following IP address:

1P address: 132 16E. 0 . 2
Subret mazk: 285 285 .45 . 0

Default gateway:

(#®) Use the following DNS server addresses:
Prefered OMS semver

Alternate DMS gerver

| Advarced..

[ 0K l [ Cancel

Fig. 30: TCP/IP properties window.

3- At this point of the installation, the user has to activate the “Use the following IP
address* box.
WARNING: THERE MIGHT BE ANOTHER TCP/IP PROTOCOL INSTALLED CALLED "TCP/IP DISTANT
ACCESS", DO NOT CLICK ON THIS LINE!

4- Enter the PC IP address, DO NOT ENTER A NETWORK MASK (it will automatically be added)
and click on the OK button.
WARNING: IP ADDRESS MUST BE UNIQUE IN A NETWORK.

5- Restart the PC. Now the PC and the BiStat are in the same network.

4.2 USB driver installation

The BiStat can use an USB connection to exchange data with the PC. This connection
requires USB drivers to be installed in the computer operating system. Installation of the
drivers will vary depending upon the operation system of the computer.

We highly recommend that the user works with at least Windows® 2000 to control the
potentiostat through an USB connection.

4.2.1 Windows XP installation

The way to proceed to install USB drivers is described below for Windows® XP Pro. After
connecting the instrument to the computer with the USB cable power on the instrument.
When the user powers on the instrument, Windows automatically detects a new USB device.
Then the following installation window appears:
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Found Mew Hardware Wizard

Welcome to the Found New
Hardware Wizard

Windows will search for current and updated software by
loaking an paur computer, on the hardware installation CO, ar an
the WWindows pdate Wieb zsite [with pour permizzsion].

B ead our privacy policy

Can "Windows connect to Windows pdate to search for
zoftware?

) res, this ime only

() ez, now and gvery time | connect a device

Click Mest to continue,

[ Met > l[ Cancel

Fig. 31: USB device installation window (1).

In this window, select “No, not this time” and click on “Next”. The following window is
displayed:

Found Mew Hardware Wizard

Thiz wizard helps you install zoftware for:

ISE Device

3;':1 If your hardware came with an installation CD
“ZE= or floppy disk. insert it now.

“What do you want the wizard to do?

(®)install the software autamatically [Recommended}
() Install from a list or gpecific location [Advanced)

Click Mest to continue.

[ < Back ” Hext = l[ Cancel

Fig. 32: USB device installation window (2).
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Check that the EC-Lab® installation CD is in the CD drive. If it is, Windows® XP will
automatically search on the CD, find the USB driver and complete the installation.

Assistant Matériel détecté
Yeuillez patienter pendant que I'Aszzistant installe le logiciel. .. .

% Bin-Logic USE Device

_-""'_/- .-""'/
uzbio.sps

Wers CANWIHDOW S evstemI2NDRIVERS
[ ]

Fig. 33: USB device installation window (4).

Found Mew Hardware Wizard

Completing the Found New
Hardware Wizard

The wizard haz finished inztalling the zoftware for:

% |15E Potentiostat

Click Finizh to cloze the wizard.

Finizh

Fig. 34: USB device installation window (4).
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Click on Finish. The potentiostat can now be connected to the computer through an USB
connection.

Note: It is not necessary to restart the computer after this installation.
Note that it is possible to communicate with the instrument from another subnet with the

following ports 23455 (broadcast), 23456, 23457 and 23458.

For other Windows® versions, the user will probably have to specify where to find the driver
on the CD-Rom. In this window select the automatic installation of the software.

4.2.2 Windows Seven and Vista installation

With Windows seven and Vista systems, the USB driver is automatically installed when the
instrument is detected. And the following message is displayed at the end of the installation:

_ Bio-Logic USB Device
‘5{"' Device driver software installed successfully.

i
Fs r*-

Fig. 35: USB device installation for Seven and Vista.

4.2.3 USB driver update

From EC-Lab® version 10.10, a new USB driver is available and installed automatically. This
new USB driver is included in the installation CD. When the software is installed, the new
USB driver replaces automatically the old one.

4.2.4 Uninstall USB drivers

For this operation, please open the folder: C:\Progrm Files\Bio-Logic\USBIO as described in
the picture below. Double click on “uninstall” to proceed.
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B 4 ... M=
K9\.J¥ | » Computer » OS(C) b ProgramFiles » Bio-Logic » USBIO = Search USBIO 2|

Organize « Include in library « Share with + Burn MNew folder B== ] @

-

.. EC-Lab Express “  Name Date modified Type

. Intel . .
3| setup 27/01/2011 15:07 Configuratio

| ITs10 :
: . @ uninstall 16/02/2011 08:55 Application
o i 5 usbio 03/12/201015:53  Security Catg

./ Program Files ] _
; 4| usbio 03/12/2010 15:46 Setup Inform
» 1. Bing BarInstaller

%] ushio.sys 16/11/2009 09:52 System file

4 | Bio-Logic
.. USBIO
.. Broadcom
. Common Files
. CyberLink
. Dell
. Delllnc
. DIFX
. DVD Maker
. Gemalto
. Intel
. Internet Explorer
. VI Foundation

. Java

hirracad F+
5 items

Fig. 36: Uninstall USB driver (1).

The uninstall wizard is launched. Click on the “Uninstall” button to proceed.

Welcome to the Bio-Logic USBIO
driver v1.5.0.0 Uninstall Wizard

This wizard will remove Bio-Logic IUSBIO driver v1.5.0.0 from
your system.

Click Uninstall to proceed,

[ Uninstall ] [ Cancel

Fig. 37: Uninstall USB driver (2).
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Uninstallation Complete
Uninstall was completed successfully,

Completed

Uninstalling device drivers.

This may take some time to complete. Please wait ...
Delete file: C:\Program Files'BioLogic\USBIC \ushio.inf
Delete file: C:\Program Files'Bio-Logic\USBIC \usbio, cat
Delete file: C:'\Program Files'Bio-Logic\USBIC \ushio, sys
Delete file: C:\Program Files'BioLogiciUSBIC \uninstall, exe
Delete file: C:\Program Files'BioLogic\USBIC \setup.ini
Remove folder: C:'\Program Files\BioLogic\USBIOY
Completed

Completing the Bio-Logic USBIO
driver v1.5.0.0 Uninstall Wizard

Bio-Logic USBID driver w1.5.0.0 has been uninstalled from
your computer.

Click Finish to dose this wizard.

Cancel

Fig. 39: Uninstall USB driver (4).

When you click on the “Finish” button the USB driver is completely uninstalled.
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5. BiStat connection to the computer

When the user will try to find an instrument in the network or by USB, the software will use a
broadcast that may be stopped by windows firewall. In this case click on the “Allow access”
button:

& Windows Security Alert @

@ Windows Firewall has blocked some features of this program

Windows Firewall has blocked some features of EClabExpress on all public and private networks.

@ MName: EClabExpress|

Publisher: nknown

Path: Ci'\ecab express\edabexpress.exe
| Allow EClabExpress to communicate on these networks:
| [ Private networks, such as my home or work network

Public networks, such as those in airports and coffee shops (not recommended
because these networks often have litle or no security)

What are the risks of allowing a program through a firewall?

[ @'Hlnw access ] [ Cancel ]

5.1 Network parameter configuration with the Ethernet connection

Since September 2005, the instruments have been equipped with new communication boards.
The serial port has been removed from this board. The Ethernet connection is now a 10/100
baseT compatible with every network. The USB connection has been integrated on this board.
When it is installed in a Local Area Network (via the Ethernet connection), the instrument is
automatically detected by the computers of the network. It becomes very easy to select an
instrument in the network and modify its IP address via the Ethernet connection. This is
possible with a MAC Address (set at the factory on the communication board) even if the
instrument is not in the same network as the computer (before being connected together).
Now new instruments are delivered with the following IP address commonly used as default:
192.168.0.1. You can either manage your instrument directly with the computer (direct
connection with the crossed cable) or change the instrument’s IP address to add the
instrument in your local network. The way to proceed is the same in both cases. The first step
is the detection of the new instrument by a computer (directly or via the network). The second
step is the IP address change before the connection, either to have both the instrument and
the computer in the same LAN or to make a small network including the instrument and the
PC.
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5.1.1 BiStat Connection to the computer with EC-Lab® software: direct connection

The procedure to connect your computer directly or via the network to the instrument is as
follows. Use the crossed Ethernet cable for a direct connection and a straight cable for the
network connection.

1) Launch EC-lab® software V9.00 or more. In the menu bar click on

“Config\Connection”. You will see the following window showing the connection
status “Off line™

Connection §|

Connection bype : | <% Ethemet & USE

Status : OFF LINE

[nstrument ;

LCaonnect | |

Instruments ; |lzers

192109.209.227 "~
192108.209.21
192.109.209.226

192.109.209.227 [%]

Hew | Eraze |

Fig. 40: “Connection” window for the connection between the computer and the
instrument.

Note: The user can work with EC-Lab® software off-line (without to be connected). The
software will work as if it was connected to a virtual potentiostat. The user just has to define
the device he wants to simulate.

2) Select the connection type (Ethernet in this case or USB).

3) Click on “New” to see the following window without any instrument found in your
network. Click on “Find” to see the instruments present on your network. A new
instrument has been detected with its IP Address (IP:192.168.0.1). The automatic
search frame shows the Name of the instruments detected with their serial number (#).
A Mac address is given to each instrument at the factory. The Mac address is used to
detect the instrument in a LAN even if its IP Address is not valid in the network. It is
also used for the detection of instruments connected by USB.
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Mew Device P§|
Device

(%) Automatic detection :

Cormm Device Address Sernal nurnber ”

Ethernet W5P 192.109.209.206

Ethernet W5P 192.109.209.207 0209

Ethernet WhiF2 192109.209.226 Qoaoo

Ethernet WhiF3 192.109.209.220 0167

Ethernet WhiF3 192.109.209.203 052

Ethernet W5P 192.109.209.205 0206 b
() Manual selection ; [ Refrezh ][ Madify... ]

P addresz : | 192.168.0.1

| Select || cancel |

Fig. 41: “New Device” window to select and add an instrument to the current devices.

Automatic detection will give a list of instruments detected, but only for the instruments
provided with an ARM communication board (VMP3, VSP, HCP, EPP, and the last generation
of VMP2). If no device is found, the communication board is either a VM62 or a board VM42
(without a Mac address), or the communication has failed. In this case, you must select the
Manual selection checkbox and type the instrument’s IP address in the frame.

4) At this time you have three different ways to proceed.

a. If the connection is a USB connection, select the device, click on “Select” and
then “Connect”.

b. If using a direct connection with a crossed cable or an IP address already valid
in the network, the connection is an Ethernet connection that does not require
changing the instrument’s IP address.

c. If the IP address is incompatible, change the IP address to add the instrument
to the network or have a compatible address.

5) Connection without to change the instrument’s IP Address:

Click on the IP Address to choose the instrument. Click on “Select” and “Close”. The new
IP Address appears in the “Device Configuration” window (Figure below). Click on
“Connect” to make the direct connection.
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Connection P§|

Connection type | <% Ethermet

Statuz : CONNECTED
Ingtrument : WYMP3 192.168.0.1

Disconnect |

|ngtruments ; Jzers

192.109.209.227 A [192168.0.2 7]
1592.103.209.221

192.108.209.227 o

| | Cloze

Fig. 42: “Connection” window with the instrument current IP Addresses added to the
current devices.

When the connection is established, “Connected” is displayed in the connection status
of the “Connection” window. One can see the “Connection status” with the device type
and the instrument IP Address.

Note: this connection without modifying the IP Address is possible only if the computer
has a valid IP Address in the same network as the instrument (in this example:
192.168.0.2)

5.1.2 BiStat IP address and gateways change: network connection
6) Connection changing the instrument’s IP Address:

On the “New device” window (Fig. 41) select the desired instrument and click on “Modify”.
The following window then appears:

Mew Device F§|

Advanced ethermet settings

Device YidP2 #10
MAC address  00.14.08.01.00.04

IF addiess 1192.168.0.1
Metmaszk | 255, 255, 255,10
Gateway |1 92.168.0.1

odify device |

ok |

Fig. 43: “Advanced Ethernet settings” of the “New Device” window used to change the
instrument IP Address.
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Modify the IP Address to have a valid address in your network. Repeat this procedure
with the Gateway and click on “Modify device”. A “configuration changed” message is
displayed in green when the instrument receives the new IP address. Several “Bip”
sounds are emitted indicating that the communication board has reinitialized with the
new IP Address. “Configuration changed” appears at the bottom of this window.

New Device P§|

Advanced ethermet zettings

Device WPZ #10
MAC address  00.14.08.01.00.04

IP address |1 92109.209.227
Metmaszk, |255.255.255.n
Gateway |1 92.109.209.157

| hodify device |

Caonfiguration changed
ok

Fig. 44: BiStat New configuration.

Then click “OK” to display the “New Device” window where you have to click “Refresh”
to refresh the window and select your instrument IP address.

7) On the “Device configuration” window (Fig. 42) choose your instrument’s IP Address

and click on “Connect”. Then “CONNECTED” is displayed. The user can close the
window.

Connection E|

Connection type | <A Ethemet

Statuz : CONNECTED
Ingtrument : WRPZ2 192.109.209.227

Disconnect |

|ntruments ; |Jzers

192.109.209.227 A [192.709.209.50 ]
192.109.209.221
192.109.209.227 [*]

192.103.209.226 bl

| | Cloze

Fig. 45: BiStat connection window showing the connection status.
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Now the instrument is ready to get used.

5.2 Network parameters configuration with the serial connection

This section is specially addressed to MPGs, VMPs, VMP2s, and BiStats delivered before
September 2005. The concerned instruments have been delivered with a communication
board including a serial connector .

5.2.1 BiStat Connection to the computer with EC-Lab® software

On the PC, run the EC-Lab® program and select the Instrument... item in the Config menu.
This will display the following window:.

Connection P§|

Connection type ;| <% Ethernet E%P USE

Statuz : OFF LINE

|mitrurnent ;

Connect | |

|ntruments ; |lzers

192.109.209.227 FS
192.109.209.221
12109203.226

MHew | Eraze | i Close |

Fig. 46: Device configuration window.

If the instrument’s IP Address is in the current devices you can choose it and click on
“Connect’. Else, click on “New”. The following window will be displayed:

New Device P§|

Autamatic search

Clear Find Advanced |
IP address
192.109.209.227 Add to curent devices |

Clogze

Fig. 47: New Device window to add the instrument IP Address.
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Enter the BiStat’s IP address into the text box, click on the “Add to current device” button to
add the IP number into the list and close this window. Then click on the Connect button in the
“Device Configuration” window to establish the connection with the BiStat.

5.2.2 BiStat IP Address change

To connect the BiStat to your local network, you need to enter an IP address for the BiStat.
The instructions below explain how to enter the BiStat’s IP address.

1- Connect the BiStat (TERM entry) and the PC (COM1 or COM2 port) with the supplied
serial cable.

2- Click on the Tera Term Pro icon (Start, programs, EC-Lab, Tera Term Pro) on the PC.
The Tera Term Pro window is displayed.
Note: by default Tera Term Pro is configured for the COM1 port. If you are using another
port (COM2 for example), you will have to reconfigure Tera Term Pro:
- select Setup, Serial port... into the main menu
- enter port: COM2, validate with OK
- store the new default into TERATERM.INI with Setup, Save setup...

3- Type:
k

It will exit from the BiStat control programs and will display the following lines:
Irqg removed !!!
rcvt: ABORT, pid=28
$

4- Type:
$ vme ipa J
The current IP address is displayed.
Note 1 : . is the "return” key.
Note 2 : the $ character is the command "prompt" of the OS-9 system.

5- Type:
$ vme ipa [new IP address]d
Example:

$ vme ipa 192.109.209.220d

»
1

Restart the BiStat

5.2.3 Multi BiStats connection with one computer

To connect one PC to several BiStats, one must proceed a different way.
For example, to connect a PC to the BiStat n°1 with the TCP/IP address 192.109.209.203 and
the BiStat n°2 with the address 192.109.209.204, one must create two shortcuts on the EC-
Lab® program and specify the BiStats TCP/IP for each shortcut on the target line:

shortcut "BiStat n°1", target: C:\EC-Lab\EC-Lab.exe 192.109.209.203

shortcut "BiStat n°2", target: C:\EC-Lab\EC-Lab.exe 192.109.209.204
Then each shortcut will connect to the corresponding BiStat.
Note: in this case, this is not necessary to specify the BiStats TCP/IP address in the Config,
Device... menu again.
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EClab ¥916.exe Properties

General | Shartcut | Compatibility | 5 ecurity
@ EClab v31E.exe
T arget type: Application
Target location: v3.16
Target: C:AEC-Labhw9.165EClab.exe 192.109.209.209
Stark ir; C:HEC-Labhv3 16
Shortcut kew: [Mone
Bun: Moaormal window A
Comment:
Eind Target... ] [ Ehangelcnn_.] [ Advanced.
[ k. l[ Cancel ][ Apply

Fig. 48: EC-Lab® shortcut to connect 1 PC to several BiStats.

5.2.4 Accessing the BiStat from other networks through gateways

If the BiStat and the PC are on the same network, no gateway is required and one can skip
this chapter. Else if the BiStat and the remote PC are located on different networks it is
necessary to specify the gateway address for both.

The gateway address may be declared on the fly (while some experiments are running). Up to

three gateways may be declared.

The procedure is as follows:

Type:
k

Install the serial cable between the available PC COM# port and the BiStat TERM port

On the PC, click the “Tera Term Pro” icon: Start, Program, EC-Lab®, Tera Term Pro

It will exit from the BiStat control programs and display the following lines:

Irqg removed !!!
rcvt: ABORT, pid=28
$
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4- Inthe “Tera Term Pro” window, press the [enter] key, the "$" prompt character appears

5- The following commands are available:

$ vme display the current IP address

$ vme ipa 192.109.209.203 changes the IP address to 192.109.209.203 (default
value)

$ vme subnet mask displays the current subnet mask

$ vme subnet mask 255.255.255.0 changes the subnet mask to 255.255.255.0 (default
value)

$ vme gateway displays the gateway list

$ vme gateway 192.109.209.225 adds the gateway address 192.109.209.225 to the
gateway list

$ vme gateway remove remove all the gateway(s) from the gateway list

6- Close the “Tera Term Pro” window
Note: ipa and subnet_mask commands require a reboot of the instrument. Gateway command
is immediately active.

7- Restart the BiStat

The next time the BiStat will be turned on, all the gateway(s) from the gateway list will be
automatically declared.

USB connection

This section is specially addressed to new instruments delivered after September 2005 such
as HCP-803, VMP3, EPP series and VSP. From September 2005 the new instrument
generation is provided with a USB connection. The procedure to connect your computer
directly to the instrument with the USB cable is as follows.

8) Launch EC-lab V9.00 software. In the main bar, click on “Config\Connection”. Click on
the USB button to see the following window showing the connection status “Off line”:

Connection E|

Connection type ;= Ethemnet ‘E’ UsE

Status : OFF LINE

[nstrument ;
_. ....... E Dnnect ....... | |: |E .

Fig. 49: USB “Connection” window for the connection between the computer and the
instrument.

Note: The user can work with EC-Lab® software off-line (without to be connected). The
software will work as if it was connected to a virtual potentiostat. The user just has to define
the device he wants to simulate.

9) Click on “Connect”. The following window is displayed when the connection is
established showing the device type and the serial number:
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Connection E|

Connection bype ; E%P Use

Statuz : COMMECTED
Ihztrument © VYRP2 807144

| Digconnect | Cloze

Fig. 50: “Connection” window when the instrument is connected.

5.4 BiStat Firmware Upgrading

When the user receives a new unit from the factory, the software (in the computer) and
firmware (in the instrument) are installed and upgraded. The instrument is ready for use. It
does not need to be upgraded. Nevertheless new EC-Lab® versions (with new protocols or
improvement) are created and can be downloaded and installed by the user.

Since V8.00 the firmware is automatically upgraded (if necessary) when EC-Lab® starts. For
older firmware versions, one must use "upgrade the firmware with v8.00 with the serial
connection" first.

5.4.1 Automatic upgrade

If your BiStat instrument has a firmware V8.00 (or newer), the following message will be
displayed the first time you will run a new EC-Lab® version that requires a new firmware
(below V8.1x for example):

EC-Lab | X

| ‘Wrong BiStst version, ¥8.00 Found, Y&.6x expected |
\-"4-/ Do wou wank to updgrade the Bistat Firmware with the version &.6x% 7

wo |

Fig. 51: Automatic upgrading message.

Click on the Yes button to perform the upgrade.

Then the new firmware transfers to the instrument through the Ethernet connection, and the
following window displays the transfer progression:
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loading ¥YME2 __.

Loading fle:  ohEC-Labhwmpz.Hazh

Fig. 52: Firmware upgrade proceeding.

Once the transfer is finished, the window is closed and the new one replaces the old firmware.
At that step, the firmware upgrade is completed and you can start your session with EC-Lab®.

5.4.2 Upgrade to V8.00 with the serial connection

If your firmware is older than the V8.00, you must load the V8.00 firmware through the serial
connection first. In this case, you will be asked for that at EC-Lab® connection:

EC-Lab X

YWong BiStat wersion, W7 .00 found, W8, 1% expected |
! 'ou muzst upgrade the BiStat with 3,00 with the zenial connection [repaort to the manual to proceed].
[

The connection will be closed.

o |

Fig. 53: Serial upgrading message.

The final firmware (that corresponds to your EC-Lab® version) upgrade will be automatically
made with the procedure described before.

To load the firmware V8.00 into the BiStat with the serial connection, power on the BiStat and
the PC and follow the next instructions:

Note: EC-Lab® is not required here and can be closed.

1- Install the serial cable between the PC COM2 port and the TERM port of the BiStat
VM42/\VM62 module (see drawing).
If your PC does not have a COM2 port, you can use the COM1 port instead.

Term

o e e

° et

° et

P efe

P efe

N B 2 R

S A i 2 L

S i S L

S i B L

P e

N B 2 L

S U 2 L

° T

S S il N S

I —T

L RS

Fig. 54: PC to BiStat (Term), serial connection used for BiStat firmware upgrading only.
Note: according to the PC type, the DB25F / DB9M serial port adapter may be necessary.
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2- On the PC, click on the "Tera Term Pro" icon. (Start, Programs,

EC-Lab, Tera Term Pro).

Note: by default, Tera Term Pro is configured for the COM1 port. If you
are using another port (COM2 for example), you will have to

reconfigure Tera Term Pro:

- select Setup, Serial port... into the main menu

- enter port: COM2, validate with OK

- store the new default into TERATERM.INI with Setup, Save setup...

@O

Col Tx

mzZzxmI-—m
o7 O
@O
@

. RST AB

3- Press, then release the "RST" button of the BiStat VM42/VM62 —
module. As the "U"green light emitting diode (LED) begins to blink, press, e
then release the "AB" button of the BiStat VM42/VM62 module. In the "Tera 0
Term Prol" window on the PC, the following message appears for the VM42 T
modules: R

M

Fig. 55
B et ettt ettt e +
| BootLoader: VM(6)62/(6)42/30 VSBC/IUC-32 (V)IUC SMART-IO CM302 IUC332 |
| V3.3 (c) PEP Modular Computers |
Fom— o Fom Fom +
| CPU: 68040 | Speed: 33.2 Mhz | DRAM Size: 4096 kB | SRAM Size: 256 kB |
o o +—————= Fomm - o +
| FLASH Manufacturer: AMD | FLASH Type: AM29F010 |
e o +
| Programmable FLASH area: 0x04000000 to Ox040F4CFF |
R et et +
| BootLoader used FLASH 0x040F4D00 to O0x040FFFF1 |
o +
+ +
# WARNTING #
# #
# When programming FLASH Memory, *NEVER* press the RESET button nor cycle #
# power! This may damage the BootLoader and will consequently leave the #
# board unusable due to damaged FLASH contents. The ABORT button may be #
# used to cancel a running operation. #
+ +

ABORT button pushed.

BtLd>
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And the next message for the VM62 modules:

B et e ittt e T +
| BootLoader: VM(6)62/(6)42/30 VSBC/IUC-32 (V)IUC SMART-IO CM302 IUC332 |
| V3.5 (c) PEP Modular Computers |
o o o o +
| CPU: 68060 | Speed: 25.0 Mhz | DRAM Size: 16384 kB | SRAM Size: 256 kB |
o o +o————- o o +
| FLASH Manufacturer: AMD | FLASH Type: AM29F040 |
o o +
| Programmable FLASH area: 0x04000000 to OxO04lEFFFF |
B it i e e e T e +
| BootLoader used FLASH 0x041F0000 to 0x041FB411 |
B it i e e e T e +
+ +
# WARNTING #
# #
# When programming FLASH Memory, *NEVER* press the RESET button nor cycle #
# power! This may damage the BootLoader and will consequently leave the #
# board unusable due to damaged FLASH contents. The ABORT button may be #
# used to cancel a running operation. #
+ +

ABORT button pushed.

BtLd>

It is important to note the module type for the next steps of the upgrade. The previous
messages may differ a little (depending on module versions), but the VM42 is fully defined by
CPU = 68040 (on the fifth line of the message) and the VM62 by CPU = 68060.

4- On the PC, at the prompt (BtLd>) in the "Tera Term Pro" window, enter the following
command:
BtLd>1f -cd

(< is the "return” key)

5- On the PC, in the "Tera Term Pro" window, choose File, then Send file... option.
Select the file vmpvm42.txt for the VM42 VMP module, vmpvm®62.txt for the VM62
VMP and MPG modules or vmp2vm62.txt for the VM62 VMP2 module and
validate.

The operation is about 40 minutes long, without any message and is over when the

following prompt is displayed:
BtLd>

Warning: loading the wrong file (vmpvm42.txt on a VM62 module or reverse) may produce an
unexpected behaviour of the BiStat and then you will have to restart the whole upgrade
procedure at the first step!

6- Press the RST button to restart the BiStat, close the " Tera Term Pro" program, and
disconnect the serial cable.
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Advanced features

6.1 External device control and recording

6.1.1 General description

EC-Lab® software offers the ability for the user to control external devices such as rotating
electrodes, thermostatic baths and to record external analog signals through the auxiliary DB9
connector. The user has to configure the output to control an external device as well as
Analog Inl and Analog In2 inputs to record external signals. Our instruments can control and
record analog signals from — 10 to + 10 V. Most of the external devices work intoaOto + 5V
range. The figure below shows the external device window where the user sets parameters.
Many instruments are already configured in the software to be controlled by our potentiostat.
The list will be completed in the future versions of EC-Lab® software. To configure external
devices select “External Device” in the “Config” menu. The following window is displayed:

External Devices (RDE. ..} Configuration g|
Channel  Device Tupe Device Mame
1 w | | Other W
Analog OUT Analog [ 1
Corvert EA to | DelkalFreq)Hz
100 B with |10 Vo= |2000 [mai]
l} I} 10 o= -2000 [rmit]
b aral Contral Analog M 2
T#T joo [Vl Convert EAY to | Dela(R)Ohm
with 110 Wo= 2|:|ﬂ [ma]
0 100 10 y o= |0 [rriif]
Cuztam * anables ’ OF. ” Cancel ] ’ Apply ]

Fig. 56: External device configuration window.

The user must define several parameters to configure the external device either to be
controlled via the analog output (left column) or to record/measure data via analog input 1 and
2 (right column). The way to proceed for the configuration of the auxiliary inputs/outputs is
described below:

1- Choose the channel to configure. Each channel can be configured for a specific
device. One channel can control one device and the other one another device.

2- Select the Device Type in the list between None, Thermostat, RDE, QCM, and other.
According to the selected device type one or several device nhames are available.

3- Among the available devices, some can be controlled with the analog output and some
can be used only to record values with analog inputs 1 and 2. The user must tick the
box to activate the input/output.
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4- In the activated frame, the user must define the conversion between the input voltage
and the variable to plot. This is a direct linear conversion in the range defined by the
user between the min and the max value.

5- The user can also define the name and the unit of the variable he wants to display.
Click on “Custom Variables”. The figure below is displayed:

Custom Units &|

‘abzorbanced/L A,
reziztance Ahms

MHame Uit
/ A

Add | Edit |5emwe| oK, | gan.:e||

Fig. 57: Custom Units window to define new variables.

To create a new variable with its unit, click on “Add” and put the name and the unit of the new

variable in the frame. Then click on ﬂ to validate. The new variable is displayed in the list in
blue color (as a custom variable) and can now be selected as the recorded variable for the
analog inputs.

6- Finally click on “Configure” to configure the selected channel to record the auxiliary
input signal

The new selected variables for Analog In1 and Analog In2 are automatically displayed on the
“Cell characteristics” window and activated for recording. In the “Selector” the created
variables are displayed and can be plotted. These auxiliary variables can be used in several
protocols as conditional limits of an experiment.

Note: - The parameters set in Analog In1 and Analog In2 to define the linear slope can be
inverted to have an opposite variation of the recorded value with the plotted value.
- The configuration of external devices that can be controlled by the potentiostat
(analog output) is described in detail in the corresponding sections of the manual.
- Manual control of external devices is also available on the right of the panel.
- When a channel has been configured to control an external device, this device can
be seen in the global view.

6.1.2 Rotating electrodes control

The standard BiStat instrument can control a rotating electrode such as ALS-RRDE-3A
Rotating Disk electrode model with the auxiliary input/output. A specific control panel has
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been designed to control the rotating speed. Note that no measurement of the rotating speed
is available. This model of rotating electrode (ALS-RRDE-3A Rotating Disk electrode model) is
designed to work either with one working electrode or with two working electrodes (ring-disk
electrodes). A bipotentiostat is necessary for the measurement of the working electrode
potential of both electrodes. The BiStat (using two channels) is the appropriated instrument for
this kind of experiments.

RRDE-3A

Betating Ving Do Dmtrade

3

Fig. 58: ALS-RRDE-3A Rotating Disk electrode

6.1.2.1 Connections

The instrument used to control a rotating electrode is provided with two cables. The
connection of the electrochemical instrument with the electrode rotator depends on the
working electrode. With only the disc electrode, one channel board is used and the connection
is the standard one. With both ring and disc electrodes, two channels are used with only one
counter and one reference electrode. The connection must be done according to the CE to
Ground (N'Stat) mode. Please refer to the appropriate part of the manual for more information.
In that case, the connection is described on the following picture:
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channel 1 channel 2 channel n
DBS
ops
Power Unit
.T'”:_UU 0000 RRDE ALS-3A
D o H &=/
7 ' = B =

—— REF3 and CA1

——— HEF1 and Ground

REF2

WE CE RE

electrochemical cell

VMP3

Fig. 59: ALS-RRDE-3A Rotating Disk electrode connection to the BiStat cell cable.

The connection of the two channel boards with the rotating system is as follow:
- With the DB9 cable connect the auxiliary input/output of the channel board
- Connect the "Analog out" and the “Ground” connectors at the rear panel of the RRDE
- Connect the Ref3 and CA1l wires of the first channel to the disk brush, the Refl and
Ground wires to the counter electrode and the Ref2 wire to the reference electrode.
- Connect the Ref3 and CA1 wires of the second channel to the ring brush and the other
wires as you did with the first cable.

Note: The user must not forget to choose the "CE to Ground" mode for the N'Stat connection
in the "Advanced settings" window.
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6.1.2.2 Control panel

Before running any experiment with a rotating electrode, one must first choose the rotating
unit. Select Config\External Device (RDE...)...\ into the EC-Lab® main menu:

Zonfig
ﬂ Iser, ., kU
r;a'" Zonnection. ..

Wirtual Potentiostat ’
i—!» External Device (RDE...1 ...  Shift+CkrHE
[« Options. .. Shifk+Ckr40

Fig. 60: Menu to choose for rotating electrode control.

Note: this menu is available only if channels designed to drive RRDE are connected with the
RDE electrode rotator. Then the following window is displayed:

External Devices (RDE...) Configuration

Channel  Device Tupe Device Mame
1 w | |RDE LAl AL S RRDE-38

Analog QLT Analog (M1
[ Canvet EA to w
Enn B wth o % = [0 [ma
P . (T e (N
bd anual Control Analog (M 2
speed/ipm [0 [ ] Correert EAS ta b’
with o % = [0 [mal
i a0 0 w= 0 min

(o) (o) (o]

Fig. 61: Rotating electrode control configuration.

Under Speed control unit, one can select the standard supplied ALS-RRDE-3A, PINE RRDE
or RADIOMETER CTV101 electrodes rotator. For these devices, the calibration parameters
are factory set. Other external systems can be used but are not available. They will be added
into the list upon request. Note that calibration parameters for already selected device are not
available. Nevertheless if you select another device, it is possible in the “Analog OUT”
window to define the control parameters. Click on the Apply button to validate the settings.
Note that this menu can be activated without any rotating electrode unit, but will only have
effects for the electrochemical instruments equipped with a rotating system.

When using two potentiostat/galvanostat channels and the some rotating ring-disk electrode
(with two working electrodes), it would be useful for the user to synchronize both channels
together in order to start the experiment on both channels at the same time. Report to the
corresponding part in the manual for more information about the synchronize option.
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6.1.3 Temperature control

A temperature control is possible with the auxiliary output voltage of a BiStat. Several
thermostats have already been configured on the BiStat such as the Julabo series and Haake

Phoenix series.

External Devices (RDE...) Configuration

Channel  Device Tupe Device Mame
|'I v| |Thermostat v| Haal::_Ee Phoenix zenes
Analog OUT Analog (M 1
400 10 10 400
100 l l 100
M anual Contral Analog (M 2
17T 0o []Corwert EM to |T.-’°E V|
| wth [0 ¥ = [0 Clmas
100 400 0 vo= 0 *L {min]
Custom Y ariables [ (] 4 H Cancel ] [ Apply ]

Fig. 62: Haake Phoenix series thermostat control configuration with a BiStat.

The user can configure other thermostats only to record temperatures (Analog in) or to both
control (Analog Out) and record (Analog In) temperature.

6.1.4 Electrochemical Quartz Crystal Microbalance coupling

The SEIKO EG&G QCM 922 quartz crystal microbalance has been coupled with our
potentiostat / galvanostat to record both the frequency variation and the resistance variation.
The configuration for the EQCM coupling is described in the figure:
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External Devices (RDE...) Configuration [‘5—<|

Channel  Device Tupe Device Mame

1 | |EEXEEEE v | [SEKOEGHG QCMI22 |

Analog QLT Analog (M1
0 I 10 200
0 ] -10 -200
b arual Control Afrange | +/-200Hz W
T/C (0o
Analog (M 2
0 0 10 1000
10

AR range |1 kOhm w

(o) (o) (o]

N
=
[}
[}

Fig. 63: SEIKO EG&G QCM-922 configuration window.

The potentiostat analog inputs record both frequency and resistance variations. The user has
to define both the frequency range and the resistance range. The results of this experiment
are displayed below:
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Fig. 64: Frequency and resistance variations recorded from the analog inputs for a
BiStat coupled with a SEIKO EG&G QCM 922.

A process is also available to calculate the amount of a species electro-disposed on the
quartz. To use this process, select the process data option in the Analysis menu.

Virtual potentiostat

The user can work with the EC-Lab® software without to be connected to an instrument. In
that case, the software sees a virtual potentiostat that is not available for experiments but
that can be used as a user’s interface. The user can select his virtual instrument in the
“Config menu” and the corresponding software interface will appear. The available
techniques and time bases are different according to the instrument selected.

Switching the BiStat and the boosters between 110 V and 240 V

The Bistat instruments and the Bistat boosters can be connected directly to the 110-120 V or
220-240 V without any action required.

The table below summarizes the fuses values for the next instruments:

BiStat BiStat booster
4 A 10 A
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7. Maintenance and calibration
7.1 Maintenance
Our instruments do not require specific maintenance. Each channel board is calibrated at the
factory (at 25°C) before being delivered to the customer. We recommend adjusting gains and
offsets of the channel boards twice a year due to temperature differences between winter
and summer, especially if the instrument is not in an air-conditioned room. This adjustment is
performed using the EC-Lab® software’s channel calibration in the “Tool” menu. We also
recommend a full check-up of the instrument (at the factory) every two years.
The user must be careful that the ventilation grids are not obstructed on the right and left
sides and under the chassis. An external cleaning can be made with a vacuum cleaner if
necessary.
7.2 New boards installation in an existing instrument
When the user orders new boards (channel board or low current board) the installation can
be made by the user himself. The procedure for this operation is described in the
corresponding service note. With the provided boards the last software version is always
installed. The procedure consists in 4 steps:
1- Install the new software version on the computer and on the instrument firmware in
order to have the same software version for the old unit and the new boards.
2- Power off the unit.
3- Install the new boards in the chassis and power on the unit.
4- Calibrate the new boards (with EC-Lab®) in the unit.
The low current board is coupled with a channel board. The low current board must
ALWAYS be calibrated with the corresponding channel board.
7.3 Software channel calibration

CAUTION !!I: Before operating remove all cell's cables from the channel boards.

1) In the EC-Lab® software, Select "Tools/channel calibration" and follow the instructions.
You will receive the following message:

Warning

] This menu requires that you are an ADYAMCED USER of the YMPZ instrument !
[} Conkinue ?

Answer "Yes" to the warning message. Then the board calibration window appears.
2) Select a channel (in our example channel 3) and click on the calibrate icon button.
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- B

Channels Calibration

[ Select all channels Legend

— pasz — fail = overflow

-
1 2

1
zhat nurnber - -

board code

wilir wersion

zemial nurmber

shunt werzion
reference wersion
fabrication index
calibration version
Offzets and gains
ADCA offzet [W]

ADCE offset [W]

BUFA, offset [+

ADCA gain

ADCE gain

AT offzet [V)

A2 offzet [V)
Ref-Refl offzet [+
Ref2-Refl Fa offzet (W]
Ref3-Ref2 offset MV

[ <

45

| ™

calibration V... releazed on ..

Cloze

Copy ] [ Save

3) A warning message will follow:

arning ¢ ko perform the calibration, EC-Lab musk load a new program on channel 3.
] Warning : b farm the calibration, EC-Lab must load h |3
-

This will reset the channel !

Cancel

4) Click on Ok.

1 } Disconnect all the cables from channel 3 and dick on the QK butan,
L

Cancel |

5) Disconnect all the cables from the channels to calibrate as called in the message. Then
the calibration of the channel board will begin. For each variable, the numerical value
corresponds to the compensated offset or gain and “pass” signify that the calibration is
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made. If “failed” appears instead of “pass” then the calibration cannot be done. The channel
board is probably damaged and must come back at Bio-Logic to be repaired.

When this calibration is finished, click on copy and paste the results in Word. Then save the
file and print the report.

\_?\/ Save calibrations walues into channel 3 EEPROM (non valatile memory) ?

Cancel

6) Click on “Ok” to save the calibration parameters on the channel board. On the board
calibration window the message “calibration saved on channel X” is displayed. After the
calibration of the channel board, a message will ask the user if a “p” low current board is
associated to the standard channel. If a "p" low current board is connected to the channel,

the user must calibrate the low current board as follow.

€ | Low current board calibration,
\‘_C

If channel 3 is associated with a low current board click on the YES button to calibrate the low current board, else select MO to end the calibration,

Click on “Yes” to calibrate the low current board. The connection message between the
standard and the low current board appears:

' "_-, Cannect channel 3 board with the low corrent board and click on the OF buttan ta continue,
L]

Cancel

7) Click on "Ok" to start the low current board calibration.

L "_.,‘ Connect REF1, REFZ, REF3, CAl and CAZ kogethers and click Ok to continue {or CAMCEL to abart)
[

Zancel

8) Connect all the banana terminal plugs of the low current board together to the same
potential point and click on “Ok” to start the low current board calibration.
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j Conneck :
! - REF1 and REFZ to CAZ
-REF3 ko CAl
click Ok to continue {or CAMNCEL ko abart)

Cancel |

9) Disconnect Ref3 and CE/CAL from the other cables and connect them together. Click "Ok"

10) A last message will ask you to save the calibration values in the low current board
memory.

The standard channel board is now calibrated, and the calibration parameters have been
saved in the channel board’s memory. If a low current board is connected to this channel
board, it has been calibrated too.

Now close the calibration window. The standard program will reload on the channel board.
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The BiStat's accessories

8.1

The Bistat potentiostat is designed for all fields of electrochemistry. The specification of the
instrument must allow the user to work with very small currents (with the low current board
option) and also to apply and measure very high currents (with current power booster
option). Note that the BiStat cannot be equipped with options such as an EIS board or
internal power booster.

The current power boosters (External power boosters)

The BiStat is designed to accept 400 mA maximum continuous current for each of the
channel boards at a room temperature of 25°C. The user can apply currents up to 80 A using
a current power booster. A booster is made of a chassis with current booster channels.
Different booster channels are available (2 A, 5A, 10 A, 20 A and 80 A). A chassis can
contain mixed amplification boards up to 20 A (example: 2*2 A + 1*5 A + 1*10 A). From 2 to
20 A, the power booster can work in a voltage range of + 10 V. For the 80 A booster, the
voltage range is limited to + 3 V.

3 VMP3Bww

]
2 VMP 3B sanev

3
VMP3Baasnw
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8.2 Test boxes for calibration check and user’s training

8.2.1 Test Box 4 for user’s training

The Test Box 4 is a tool provided with all the instruments. It is made with dummy cells
circuits (one for each channel). The electrical circuits of the dummy cells can be used to
simulate the behaviour of linear electrochemical systems. With this box the user will have the
ability to test the electrochemical impedance spectroscopy or electrochemical protocols like
Cyclic Voltammetry or Linear Polarization. The resistance values are given with 1%
accuracy.

8.2.2 Test Box 2

L
Test Box-2

HIGH PRECISION RESISTORS DUMMY CELLS

#1 #2

The Test Box 2 is a tool to check the calibration of our multichannel
potentiostats/galvanostats. This testing box is made of one electrical circuit with high
precision resistors for calibration check and two dummy cells circuits for user’s training. It has
been specially designed to check calibration of the standard channel boards of our
instruments. The high precision resistor circuit is made with 7 resistors in order to check each
current range of the board.

Combined with EC-Lab® software channel calibration described in the technical note # 18,
the test box 2 can allow the user to keep an always well-calibrated instrument.

Ref: Technical note #18 is available on the support section of our web site.

High precision resistor Characteristics:
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High precision ||\ .h0e  VMP2/BiStat/VSPIVMP3IEPP  VMP  MPG
resistor
10 Ohms +/- 0.02% 1A x
100 Ohms +/- 0.02% 100 mA x
1 kOhms +/- 0.02% 10 mA X x x
10 kOhms +/- 0.02% 1 mA X X
100 kOhms +/- 0.02% 100 pA X X X
1 MOhms +/- 0.02% 10pA X
10 MOhms +/- 0.02% 1 pA for the "p" low current option X
Test Box 3

1

Test Box-3

\
#1 |2

R1
=1

;

g

The Test Box 3 is a tool for learning and practice on linear and non-linear electrochemical
systems. This testing box is made of three electrical circuits simulating real electrochemical
systems. Along with the application notes #8 and #9 the Test Box 3 can be used to highlight
some usual overlooked items about the electrochemical impedance spectroscopy. By the
means of the Test Box 3 some general electrochemistry protocols like Cyclic Voltammetry, or
corrosion protocols such as Linear Polarization or Generalized Corrosion can also be
studied.
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Ref: Application notes #8 and #9 are available on our web site.
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8.3 Control of external devices

8.4

The auxiliary input/output of the BiStat can be used to record and control external signal such
as a rotating disk electrode (for example ALS-RRDE-3A Rotating Disk Electrode), a
temperature control unit. A BiStat DB9 cable is used for this connection. The available
signals are E,e monitor, | monitor, TTL input, TTL output, External input 1, External input 2.
See part 6.1 page 43 for more details.

Development package

The BiStat potentiostat can be controlled with the free EC-Lab® development package. This
package is devoted to software developers who need to integrate the control of the Bio-Logic

potentiostats/galvanostats/EIS in an OEM software.

The EC-Lab® development package also includes a LLB LabVIEW® library where the
functions of the DLL are implemented (Requirements: LabVIEW® V6.1 or higher).

This development package includes a DLL with specific functions for:

Note that the time base is 10 or 20 ps with these LabVIEW® Vis

voltage scan (cyclic voltammetry),
current scan,

potentio impedance,
galvano impedance,
chronoamperometry,
chronopotentiometry,
open circuit voltage,
galvanostatic pulses,
potentiostatic pulses,
staircase potentio EIS,
staircase galvano EIS,
constant power,
constant load,

loop.

start/stop the selected channel(s),
retrieving data.

considered protocol.

connection/disconnection to a selected instrument (Ethernet or USB),
initialization of the channels by loading the firmware,
loading protocols on the channels:

depending on the
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Technical Specifications

9.1

BiStat specifications

SPECIFICATIONS

Cell control
Connection 2, 3, 4 or 5 terminal leads (+ ground)
Converters 16 bits dynamic DAC
12 bits attenuation DAC
12 bits DC shifts DACs
Compliance 20 V range adjustable from + 10 Vio 0 — 20V
Maximum current + 400 mA continuous
Maximum potential 300 uV on 20 V dynamic range
resolution: programmable down to 5 pV on 200 mV dynamic range
Maximum current 0.004 % of the dynamic range
resolution programmable down to 0.76 nA on the 10 YA range
Accuracy (DC): < 0.1 % FSR*
Rise Time: < 2 US (no load)
Acquisition time 20 ps

Current measurement

Ranges +10pA, £ 100 A, £ 1 mA, £ 10 mA, £ 100 mA, £ 1 A
Maximum resolution 0.004 % FSR*

Acquisition speed: 200,000 samples/s

Accuracy (DC) < 0.1 % FSR*

Potential measurement

Converters 16 bits ADC + 12 bits DC shift DAC's
Ranges +25V,+5V,+10V

Maximum resolution 0.0015 % of the range, down to 75 pVv
Acquisition speed 200,000 samples/s

Accuracy (DC) < 0.1 % FSR*

Inputs 3 potential measurements leads with 2 differential voltage
measurements

Impedance > 10" ohms in parallel with 20 pF

Bias current <5pA

Common mode > 60 dB at 50kHz

rejection

Auxiliary Inputs / Outputs

2 general purpose 16 bits resolution with automatic + 2.5V, £5V, + 10 V ranges
analog inputs

1 analog output 10V
linput trigger TTL level
1 output trigger TTL level
1 security input to TTL level
Open Circuit
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Dimensions, weight 95 x 430 x 335 (mm, H x W x D), 8 kg
Power 85-264 VAC, 47-440 Hz

Number of channels 2

LOW CURRENT OPTION (LC)

Cell control

Maximum current + 100 mA continuous

Maximum current 0.004 % of the dynamic range
resolution programmable 76 fA on the 1 nA range
Applied current <1 % FSR* on the 1 nA range
resolution < 0.5 % FSR* on the 10 nA range

< 0.1 % FSR* on the other ranges

Current measurement

Ranges +1nA, £10nA, £100nA, +1pA, £10pA, 100 A, =1 mA,
+10mA, 100 mA, 1A

Maximum resolution 0.004 % FSR*

Accuracy <1 % FSR* on the 1 nA range
< 0.5 % FSR* on the 10 nA range
< 0.1 % FSR* on the other ranges

Electrometer

Impedance 10" ohms in parallel with 1 pF
Bias current 60 fA typical,

150 fA max at 25°C
Bandwith 1 MHz

*FSR: Full Scale Range
Specifications subject to change.

Current measurement noise (rms/Bandwidth):

Noise is always present since all materials produce noise at a power level proportional to the
material temperature. The shunt resistor is the first noise source in a current measurement
path. A resistor noise is generally referred to as thermal noise or white noise. Just as the
white light contains all the colors, the white noise includes uniformly distributed power at all
frequencies. Thus, total power noise is proportional to the bandwidth. To minimize noise
measurements, carefully select circuits with low noise specifications.

Ilrange Boost OFF

100 uA 16 nA/100 kHz
10 uA 1.6 nA/26 kHz
1 uA 0.16 nA/3.5 kHz
100 nA 17 pA/520 Hz
10 nA 1.7 pA/100 Hz
1nA 0.18 pA/28 Hz
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9.2 PCrequirements

Minimum:
- Pentium 500 MHz
- 64 Mo RAM
- Hard Drive necessary free space: 40 MB
- 1 serial port (for MPG, VMP, VMP2, BiStat only)
- 1 USB port
- Screen resolution 800*600
- Ethernet board with 10 base T (RJ45) connector

- Windows 2000© or Windows XP© or Windows Vista©.

Recommended:
- Pentium 2 GHz
- 512 Mo RAM
- 160 GB Hard Drive
- Screen resolution 1280*1024
- Ethernet board with 10/100 base T or USB port

_ Windows XP® (SP2).

© Microsoft Corporation. All rights reserved.

9.3 Safety precautions

To avoid electrical shocks:
e The equipment must be connected to a protective ground.
e The equipment must be disconnected from the power source before it is opened.

To avoid electrostatic shocks:
o Every lead from the BiStat to the cells (or amplifier to cells) must be connected either to
an electrochemical cell or to the testing box.
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10. Troubleshooting

10.1 Data saving

Problem: Data cannot be saved from a given channel (this channel appears in yellow into
EC-Lab®, and the program displays an error message while attempting to save data):
Solution(s):

- ensure that the saved file has not be moved or destroyed, or opened by another
application.

- if the saved file is on a network drive, ensure that you have the right to write data into the
same directory (create and destroy a text file). Otherwise see your network
authorizations...

- into EC-Lab®, select File, Repair... Then select the saved file and click on the Repair
button.

- Ensure that the computer IP Address has not been modified since the beginning of the
experiment.

- if the problem persists, contact us.

10.2 PC Disconnection

Problem: The PC is disconnected from the instrument ("Disconnected" is displayed in red

into EC-Lab® status bar):

Solution(s):

- check the PC — instrument connection :

- direct connection : verify that the crossed Ethernet cable is plugged from both ends.

- network connection : verify that the yellow led is blinking on the instrument front panel
and that you can access to your network directories from the PC.

- check that the green led is blinking (this assumes that the multichannel potentiostat is
always running properly).

- in the Tera Term Pro window type "r" or "R" : this will restart the Ethernet connection
program that is a part of the instrument firmware.
WARNING: this operation is not a simple task, so proceed like this only in case of trouble.

- if the problem persists, contact us.

10.3 Firmware upgrading with the Hyper Terminal software
Concerned instruments: MPG, VMP, VMP2, BiStat.

Problem: In previous versions of EC-Lab®, the Hyper Terminal upgraded the firmware. And
with recent computers and Windows versions, the operation exceeded the 40 minutes
expected (up to several hours).

Solution: This problem has been solved by replacing the Hyper Terminal (delivered with
Windows) with the Tera Term Pro freeware.

Nevertheless, one can use any other terminal software that supports the serial port
connections. Just enter the next parameters to communicate with the instrument:

Port: COM1 or COM2
Baud rate: 9600
Data: 8 bit
Parity: none
Stop: 1 bit

Flow Control: Xon/Xoff
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Note: once the firmware upgrading operation has been started, it is highly recommended not
to stop it!

10.4 Effect of computer save options on data recording

Electrochemical experiments often have a long duration (more than 24 hours). During the
experiment, the computer should always be able to record the data points. If the user has
enabled the power save option for his hard disk, he risks being unable to record the data
points. In order to avoid that, remove the power save option of the computer in the settings
panel.

10.5 Preliminary checks
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{ Cables failure }

Low current cable

Cell cable

Error message such as:
- Current values blinking in red color Booster not detected by the
- Current amplifier overflow on channel X (error message in yellow) software
- Values E and E,. when cable connected to a cell without any control are not
stable or absurd

[ No possibility to test the
l/ If possible cable
- Compare “Control vs Time” with | vs Time or Ewe vs time for confirmation Shut down and restart both the
- Remove the cable from channel X potentiostat and the booster to
Connect it to channel Y — Same message that for channel X reinitialize them.

Cable broken — Repair at the factory
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{ Board failure }

Channel board / \

- Impossibility to apply the correct control value
- Values E and E,. when cable connected to a cell without any control are not stable or absurd
- Not proper measurement
- Overflow error messages
- Noisy measurements / oscillations
- In current measurement autorange mode, gaps when current changes

| }

- Do EIS measurements on test box or resistor with the amplified current
- Compare “Control vs Time” with | vs Time or Ewe vs time for range using the setting files C:\ECLab\samples\PEIStest.mps or
confirmation C:\ECLab\samples\GEIStest.mps
- Do Channel Calibration of the board If results are not satisfactory
If failed appears in the calibration, the analog part of the board is failed - Check the LEDs on the front panel, if one of them is red

Board probably faulty — Repair at the factory
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- Network problem in Ethernet
mode (verify the IP address
and the uniqueness in the
network)

- PC Ethernet board trouble
(difficult to diagnose from the
instrument side)

Communication failure

LEDs on the front panel of the
board are not blinking

If the potentiostat seems OK
when switch on (blinking LEDs
and/or BIP sound) but the
connection is not possible

Contact your network
administrator

Board stopped / Reinitialization of
potentiostat is needed
When restarting the instrument,

* on VM62 and VM42
communication boards, a green
and a yellow LEDs blink,

* on ARM communication board,
several BIP are emitted and LEDs
blink.

l

Check Antivirus and Firewall

Note: Two series of communication boards are available in our instrument range:
VM42 and VM62 communication boards (without USB connection) for the VMP1, MPG, VMP2 and first generation of BiStat

ARM communication board (Ethernet and USB connection) for the VMP3, VSP, HCP-803, EPP series, SP150, SP-50, VSP and last generation of BiStat.

66




BiStat Installation and Configuration Manual

2 Power supply failure

Software troubleshooting

Turn on the power button, if the fans don’t start to turn
and no LED is lightened on the front panel.

Channel board LEDs are yellow when running instead

of green (full buffer in the channel board, big amount of

data in the raw file, disconnection, raw data file moved

from the original directory). Impossibility to control the
unit with the software, screen frozen

Verify the fuses (If the fuses are not burnt the power supply is
probably failed)

Determination of the channel responsible of this situation
(probably, channel with the bigger buffer)
Fix the channel with “Repair Channel” in the Tools menu.
If the problem persist

— Repair at the factory
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11. Glossary

This glossary is made for the user to understand most of the terms used in this instrument
installation and configuration manual. The terms are classified in the alphabetical order.

Amplifier: current power booster that can be added to each channel individually.

Bandwidth: represents the frequency of the regulation loop of the potentiostat. It depends on
the electrochemical cell impedance. The bandwidths values are going from 1 to 7 with
increasing frequency.

Calibration: operation that has to be done for each channel in order to reduce the difference
between a controlled value (for example E.y) and the corresponding measured value (for
example Eye).

CE to ground connection: also called N'Stat connection, this mode allows the user to lead
measurement onto eight working electrodes with one or eight reference electrodes and one
counter electrode connected to the ground. It is a very interesting tool for biosensors study.
This mode can be activated in the "Advanced settings" window.

Cell connection: connection of the instrument channel board to the electrochemical cell with
five leads.

DB25: connector with 25 pins on the instrument front panel where the cable connecting the
channel board and the electrochemical cell is set.

DB9: connector with 9 pins on the instrument front panel used as auxiliary input/output

Default settings: settings defined and saved as default by the user and automatically
opened when the corresponding protocol is selected.

Firmware upgrading: the firmware is the operating system of the instrument. With new
improvements on the instrument, it is necessary to upgrade the firmware and the software to
benefit of the most recent version.

Gateway: IP address allowing the connection of computers from different networks onto an
instrument.

Impedance: defined by the ratio E/I.

Low current: option providing a sub-pA resolution that can be added to each channel.
This option extends the current range down to 1 nA.

Network: group of computers connected together in which the multichannel potentiostat can
be added. Several users with different computers can lead experiments in one or more
channels of the potentiostat.

Specifications: Characteristics of the instrument such as cell control or current and potential
measurement.

Subnet mask: IP number used when the instrument is not in the same network as the
computer.

TCP/IP: Transfer Control Protocol/Internet Protocol using IP addresses to identify hosts on a
network.

Triggers: option that allows the instrument to set a trigger out (TTL signal) at experiment
start/stop or to wait for an external trigger in to start or stop the run.
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