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A/ Software installation B/ First contact

Install IviumSoft from the installation

» The CompactStat can be used in USB- Windows-XP driver installation, Windows New hardware wizard:
CD; use the "setup" application on the

or adapter-powered mode. When using 1. When prompted to connect to internet choose “no, not this time” and click “next”.
CD and follow instructions. IviumSoft adapter-powered mode, the correct 2. Then choose “Install software automatically”.
will be installed on your C-drive (by order is to first insert the adapter plug 3. At the warning pop-up choose “Continue anyway”.
default) in the "IviumStat" directory. and then connect the USB-cable. 4, Windows will now install the driver
This directory will include the drivers, _ _ o 5. Upon completion click “Finish”. The driver is now installed and the instrument is ready for use.
some example data files, a Labview « For all other Ivium-potentiostats, first insert the power cable,
example, and all manuals. Also a then connect the USB-cable. Next, switch the instrument on.

Found New Hardware Wizard

Found New Hardware Wizard

shortcut to IviumSoft will be placed on

Welcome to the Found New “ ;
- 5 Completing the Found New
your des ktop . AN Hardware Wizard 1 | m L ardusnrn Wfisard >
‘Windows will search for current and updated software by the: software for:
WIUMSTAT looking on your computer, on the hardware installation CD, or on he wizard installs the software. .. N 2
. = LT the Windows Update Web site (with your permission) 2 = Q\

1@ IviumSoft - InstallShield Wizard i x| Bead ou privacy poicy ve for N

Welcome to the InstallShield Wizard for a (i y

IviumSoft ~ ® O Can Windows connect to Windows Update to search for dware: 3

s software? 4

The InstaliShield(R) Wizard will install IviumSoft on your

SRS e e « All Ivium potentiostats have a unique serial number that is B e with an instalation CD
= connected with the device driver. The first time the potentiostat oot tne ) s oy
is connected to a specific computer, the driver will install. MS _ oy ecommenced) e wap e 7
Bascy e st o Windows-XP will show the pop-up window for the "New Hardware . ol harced i
emstons pestes wizard" (see example for MS Windows XP English); Windows Rl otware tha s R

Vista/7 may do this automatically. s e |
When running a 64bit operating system, the driver needs to be L
T installed manually.

For manual driver installation, refer to technical note “T2 Ivium
driver installation™ in the manuals folder on your installation CD).

Continue Anyway | STDPInstallalionl

C/ Software - user interface ) |
1. Device & software control
The menu bar: IVIUM
1. Device & software control
2' operating parameters Flle - Loadlng and saVIng data and methOd ﬂles' IviumSoft was developed by lvium Technologies, to work.
3- Advanced parameters Opt|0ns - Settlng the deV|Ce and mOdUIe 0pt|0ns, InCI' FRA OptIOFIS withlheIviumSlalandCampactStalelectmchem}cal
Tools - Device maintenance and special operations e ‘
4. Measurement results Help - Help file and topic search (Windows Vista/7: see instruction note) -
E-Mail: info{@i il
5. Legend panel About - Shows software version > hn:/'fv:vlw'::mnf
Release 1.770
1 3 > F‘ile Options  Tools Help About To start:
2 v [ R | conpecty | ||[b03070 'IH* a. In the drop down menu select the device.
(‘Fle Options Tooks Help About | b. To operate this instrument, click "Connect".
|| comeet | |[PREBE—=1| [picvEiims |[[Gase =1 sigview [Batchodel)]
Piect Method | \ Hesultgraph/lmd E scan | 4
| =3 ‘ ” Scﬁ('l Hl Analysis '] Edit 'I “[-I—Zl—ﬁ;; Rs, CsI Z',Z"l Y',Y"l Z,freql Y,freqlepsilonl Tan[d]l Cole | ‘ “ Ecor'ldens’ ’
- LinearSweey Scan|Chan| Ola H
O 723? " Flalb‘e% 2. Operating parameters
Transients
- » Result T |
[+ Electradnalysis 3Di  Hideal Di
i [zn o “oronsi | "Direct” mode: for direct control of the instrument et L
Value [t |] é: 1 _Allestadata | IRcor | HiSens| Zstat
Mode Standard = A Miscan 1:] ¢ Intended for diagnostic purposes E =-492.85 mvi =
_ [x . _ E =-492.85 mv| = 136.329 nA
Tite Sean'1 o i e Actual potential and current are displayed e e i
E stat G0 i o e When not controlled, the open cell potential is displayed ? Connect
E end 1.0000 ¥ 1 L o " 10mé,
i e bie 05 (within specified accuracy) |:|._ Iﬁ = J
E step 10 my F?s | % 1md, off =
Scanrate 0.05 Mis o Example: End Cell Estat2 ]
e IR A . a. Select configuration, i.e. "Cell Estat4". € 10054 i
e it L] ok ] b. Select current range > 10MObm E stat
+Cellaftermeas | Off € 10ub Applf RRC) Estat
Pretreatment 0 | levels b c. Check connect-box: cell On/Off Cell Istatd v
Dats Options 0.00_] d. Insert value C ub .
+AUX ’ I~ ox = n n —_— Istandard stability j Set MUX channel IU j
| e. Press "Apply Shiuiolt bt ]
Repart _Jj [10 kHz fiter = £ 100m SetWE32 channel| [0
| e ,_UHE v 100 v Automatic E ranging
<
g | f. Above: IRcorr | HiSens Z:tar_]
o e . A |Extem| FDA |
= ; DC/AC - to toggle between AC/DC sighal measurement —> —=
9 . Ircorr - will open IR-drop correction window g Frequency [ 1000.0 Hz
_ HiSens - will make hi-sensitivity current ranges available Apply | Ampltude [~ 007 V
i g. Below: direct control of the peripheral port and FRA are
i Save data DOSSibIe'
-0.10 T T T T T T T T T I T T T T T T T T T m Direct Melhodl
-0.10 -0.05 0.00 0.05 0.10 elete . q
ﬁ "Method" mode: for executing electrochemical methods. [ =l
e [#- LinearSweep
Start | Abort | E Nolt Dt—pp'l Example: [+ Cyclicvoltammetry
a. Select desired method from the tree P @ Transients
! ! 7 b. The relevant method parameters show and are i ﬁ:;‘:;ﬁ';j”s‘s
accessible in the window below \
c. Once the relevant parameters are inserted the Value [ont |
measurement can be started by clicking the Mode Standard
"Start" button at the bottom of the window Title Scan1
2 LT L [ T 2 d. Clicking the "Abort" button will abort the e 1k
¢ In "method" mode, by default the basic parameters are measurement immediately at the next data point. E end 1.0000 ¥
shown. Selecting "Advanced" from the drop down menu e. When for a specific method all parameters are set +DynamicVerteres [ Off
will add a number of advanced method parameters. to appropriate values by the user, this method can E step 10w
be saved (.imf) for future use by selecting "File" in Scanrate 005 Vs
the upper menu bar and choosing “Save method". CurentRange  1mé
e From "Menu bar>File" also previously saved +hutoCR ™ o
EEES ] SigVieiLlBatchModel methods can be loaded. +Cellaftermeas [~ ot
Pretreatment 0 | levels
T~ ! Data Options [ ]
L4 IndicatOI‘S: the grey indicators W|” ||ght up red When “ Hescalel Options| Copy | Freq I “ Sample| Auto “ﬂd_e_l +AUX [_ Off
the corresponding parameter reaches an overload. The oo, black(efy’ blus(ighy Report ]
black indicator shows the actual current range in use.
0.05] [ 0.05
e "SigView" opens a window that shows voltage and ___| st | | Abor |
. . »n 0.00] [0.00
current signal trace during an AC measurement. X e I [
Can be used to verify the quality of the signal and ~.0.05] 008
to check for i.e. overload/oscillation situations. -
-0.10 -0.10 T
R T T Scan|Chanl Ol
¢ "BatchMode" opens the batch programming = = fime * " me 2alegendipanct lmlaLelj—r‘ai'
window. This can be used for automating e e e Erees Three tabs: =
measurements. For instructions, refer to the tech. 1)"Scan" shows the scans that have just been measured or loaded as data from _ Hideall |
Show all
note “T1.1 Batch mode...". memory. e
"Hide all"/"Show all" will respectively hide and show all scans. In the list of _Alextadata |
scans below that, checking/unchecking the box next to the scan will Miscan 1:[)
4. M t It = show/hide individual scans. Note that the scan that is highlighted blue is
R e | s ] the scan in active memory. This is the one that is evaluated in "Analysis",
e When a measurement is started the data are shown real time in . ﬂz"’ o Lo | ea_of [[erpw ool 2z vz or has the numerical data shown in "Result data", etc. Clicking on a
the result graph. A right mouse click on the graph will give the user [if; different scan will select that one (highlight it), making it available for
a number of options, including changing the graph colour and o Result analysis, saving, etc.
background, as well as copying the graph to clipboard. IEn B10_ N\ “Save data" will save data only of the selected scan, as data file (.idf)
= 1 "Save d"ata_set will save all scans, as data set (.ids)
e The buttons to the left allow additional data to be displayed. Data is—» < Ten 1 "Delete" will delete the selected scan
by default displayed "2D"; "3D" and "3Di" display may also be Ain . "Delete all" will delete all scans
chosen. Clicking the "Cor" button after the measurement has ocp 1 "Data appear" will allow user to change the appearance of the data: lines,
finished, will start the correction mode, allowing the user to change . 005_| colours, symbols.
individual data-points. "X" shows the primary data, "Ain, ocp, pre, Rs _
Q, Rs, Cs" will all open a second graph that shows the \ | & i 2)"Olay" will allow the user to load data from file, to overlay it so that it can be
corresponding data when available: optional analog inputs, ocp- i compared to the scan data that was just recorded. Several scans can be loaded at
measurement before scan, pre-treatment data, etc. i} the same time. All the same options apply as in the scan-tab.
0.00
e The "Scale" button allows the scale of the graph to be adjusted via | 3)The "Chan" tab shows when analog inputs are sampled (advanced method
the drop down menu; clicking on the button itself will auto-scale | parameter), it allows the user to show/hide analog channels in the second graph.
the graph. "Analysis" will make a number of analysis methods )
. . n n . . s
sg:;ladbalteato the data in memory. "Edit" will allow smoothing of the E | Note that:
' = i - Scans and data are by default NOT automatically saved (unless the
O | . . . .
e The buttons on the top right of the graph activate different opt.lon 1S activated in the adé/anced parameters of the method). User Save data
representations of impedance measurment data. 1 EElEr IS necessary 9 EEE ) B Save dataset
. - When different electrochemical methods are used, the data cannot SR
e The tabs "Result graph" and "Result data" on top enable switching . always be re.presented oh e saume graph; I.€. running a FRA-scan after £ Deie 0|
. . . 0.10 — a CV-scan without clearing the graph window will lead to unreadable Delete al
between graphical and numerical representation of the scan data. e G graphs
E s will Sl the.data ot anzlysls e 2n Jupecce- S - Running a CV-scan will automatically clear the graph when the next D spen |
method has been carried out. . . ) .
experiment is started. Save data before running the next experiment.
= 4
[Synchronized —
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D/ Device maintenance & special operations

" n
Menu>"Tools — > File Options | Tools Help About

Restore device

Performance test
Pulse Generator

CurrentInterrupt
"Device maintenance" _ §
"Device maintenance" will open a pop-up window; ———— 5 FE =TS
[ Verify device —Manual control
. . SN
e "Check device" will show the status and = 5 Start device |
. . . owermode
configuration of the instrument. ,
Devicestate Reboot device |
) . . ) config
e "Check firmware" will display the firmware ——— % SynchvonizedeviceJ
version that is running. A new instrument will Check device |
always have installed the firmware belonging to ety I
the software that is delivered. When a software ’ ;
. . . firmware version Method 1
upgrade is carried out, the firmware also needs to -
be upgraded ) Synchronization Method 2
> Check firmware |
/ Config upgrade ]
—Set configuration
Code |unnnmmunn Apply |
Procedure: Firmware upgrade [peked fie
—Calibratior Method 1 l
Calibrate measurement offset

a ) Click "Method 1" Calibrate applied offset

Calibrate Frequency Response Analyser

Booster offset | Close _l

b) A pop-up will appear:

Press Start to begin Uploading Firmware

Jor Close to Cancel

1

c) Click "Start", the firmware is —
transferred to the instrument.

d) When no error messages occur,
Click "Close".

e) Click "Reboot Device"

f)  Now close and re-start the pc Note:
software. The new firmware will e If during the Firmware upgrade
be activated after re-connecting. process, an error message is shown,

try to upload again. If Method 1
remains ineffective, try to apply
Method 2. Here use the right-top-
button indicated "Start".

e Other options in the "Device
maintenance" are for special
operations and are not to be used
without special instructions.

"Performance test"

"Performance test" will open a pop-up window that > =10 x|
allows a self-diagnostic test of the instrument. The
performance test can only be executed when the
instrument is in the “standard” configuration. This Connect TestCell 1, and press <Run tesb to start
means that all options and modules need to be
unchecked. A CompactStat needs to be powered
from USB only.
Connect the cell cable to Testcelll, uncheck all
options in the menu “Options>Options”, and run the
test. All status reports should read "pass". If one |‘~‘6'ue |U“it Imin'imi' Imc"x 'imillslalus
reads "fail", the instrument may need calibration. E_offset 0.0000 ¥ -0.0030 0.0030
This cannot be done by the user, contact your E_applied 0.0000 ¥ 0.9970 1.0030
supplier. I_10mé 100ms 090 110
I_1mé 1.000 m& 0997 1.003
|_100ué 1000 p& 980 1020
"Pulse generator" S 1000 SR .
"Pulse generator" is a direct function that will apply Lo 1,000 (R S0 OE
a pulse according to the selected parameters: |_100nA 1000/ mA 930 1010
|_10nd, 1000 n& 950 1050
I_cable 1000 m& 0330 1010
|Esht—z| E_cable 0.0000 ¥ 0.9970 1.0030
AC_test R1 1000 Ohm 90.0 3000
AC_test R2 10000 Ohm 880.0 10200
Hiperodt]  1-00[GRNSHENGESoS] 1.0 AC_test_C1 1000 pF 08000 1.2000
Lo_period I 1.00 ms Lo_VollageI 1.0 W

Stop | Close |

E/ Troubleshooting: Recovering from an unresponsive instrument

If the connection process takes exceptionally long and/or reports an error, or the instrument fails to respond
at all, possibly its internal firmware is corrupt. In this case a recovery procedure can be executed. Please note
that the recovery procedure is slightly different for different instruments.

For CompactStat: For IviumStat:

e Remove power cable and USB cable. Switch instrument off.

e Start the pc software and re-connect the USB Press the "DISCONNECT" button.

cable (do not press connect !). Switch the instrument on.

Go to Tools>Restore device. Start the pc software (do not press connect !).
Click on the desired option Go to Tools>Restore device.

Close IviumSoft, remove USB cable Click on the desired option

Start up the CompactStat normally. Switch off instrument, un-press "DISCONNECT”
Upgrade firmware if necessary button, close IviumSoft.

Start up the IviumStat normally.

e Upgrade firmware if necessary

"Tools" and "Restore Device":

BN |
File Options | Tools Help About For Iv!um--n-Stat.
. e Switch instrument off.

Device mainterance

e Connect EMO to GND (back of the instrument).
FETr AR e Switch the instrument on.
Plilte Generator e Start the pc software (do not press connect !) and
Currentinterrupt select desired channel.

Go to Tools>Restore device.

Click on the desired option

Switch off instrument, remove connection
between EMO and GND, close IviumSoft.

In the pop-up window three options are shown:

1. Restore factory settings: reverts back Start up the Ivium-n-Stat normally.
to the original settings and calibration Upgrade firmware if necessary
values.

2. Restore factory firmware: sets the =10l x|
firmware back to the original release. i He ]

3. Restore previous firmware: go back to T e e I

the version before the last upgrade.

Restore factory firmware I

Option #3 is useful when recovering from a
failed upgrade. If also the previous version was
corrupt, the factory version can be used. When
a firmware version is running again, the
upgrade may be re-tried.

Restore previous firmware I

Note:

These recovery functions can only be used directly after power-on, before the Connect button
is pressed. For the CompactStat, it means that the USB cable and power cable must have been
removed (i.e. the CompactStat has to have been powered down completely).

Run test I
"Current Interrupt"

"Current Interrupt" will open a window that allows Close | Abort

use of the Ivium Current Interrupt module (CIM).

The CIM can be purchased separately to determine
the ohmic drop of an electrochemical system via the
current interrupt method. l

M= E
” Rescale | Options I Copy plot ]Cnpy resultl l
my Current interrupt e
100 « linear
(" exponential
50 rdatarange
7] |a|| vl pnts
0
S
<
L]
©° -50_|
o
-100 : . !
-100 -50 0 50 100
time ms
Period I ms Apply Close

Ivium Technologies ®

Ivium Options & Modules

Bipotentiostat Hardware option that enables a second working electrode (WE2) with
(BiStat) programmable potential offset wrt RE or WE1:
e 2 configurations
¢ "standard": fixed potential w.r.t. RE
¢ "scanning": fixed offset potential w.r.t. the primary WE
e Applied offset potential range £2.0 V
e Maximum current £30 mA

True linear scan Hardware option that applies a smooth analog ramp, instead of the
(LinScan) standard staircase sweep:

e Scan range £2 V, 0.125 mV resolution

e Scanrate 1 pyV/s - 10.000 V/s

e Available in the techniques: LSV and CV

The IviumBoost is a hi-power booster that has been designed to
increase the current of the IviumStat. The booster is connected in
front of the IviumStat in-line with the cell cable.

IviumBoost compliance:
e x40 A @ £10V

FastScan module The FastScan module is a 20MHz data recorder in combination with
an ultra fast scan generator. It connects to the peripheral port and
has a built in memory.

Data sampling: Scan generator:

e 2 channels, 16 bits e CV/LSV: Staircase & TruelLinear

e Max. acq. speed 20 Msamples/s e Max. scan rate 10,000,000 V/s

e Data memory 10,000,000 pts e Vertex res. 0,125V at £4V

e Input bandwidth >8MHz e Transients: Chronopot./Chronoamp.

The MultiWE32 is a multi-channel potentiostat unit that can control
up to 32 working electrodes that share a single CE and RE. The
potential is not multiplexed: it is applied simultaneously and
continuously!

It is used in combination with either a CompactStat or an IviumStat
and is developed especially to be used in micro and nano
electrochemistry. The maximum applied voltage is determined by the
controlling potentiostat, max. current £1 mA per WE.

The Ivium Technologies high performance electrochemical
multiplexer (HiMUX) can work with 8 individual cells with 4
electrodes each and is fully compatible with all Ivium potentiostats.
Because each channel has its own electrometer, its performance is
superior to the switchbox approach. Furthermore, the multiplexer
units can be stacked so that a maximum of 64 channels can be
controlled by a single potentiostat: £20V @ +5A.

The Peripheral Differential Amplifier (PDA) module allows the
simultaneous recording of differential bipolar high-ohmic external
voltages, such as reference or pH meters. The PDA has 8 differential
input channels, and it is stackable up to a total of 64 channels; each
channel £2V floating, with high input impedance (> 10712 Ohm). Next
to that the PDA module is a connection box for the various analog and
digital inputs&outputs that are available in each Ivium potentiostat.

The Peripheral Level Transformer (PLT) is an adapter module that
increases the voltage of the analog inputs&outputs for easy
communication with external devices. It is connected between the
instrument and the periphery. The PLT transforms the range of the
analog inputs 1&2 to £10V, and the analog outputs to 0 to +10V (or
+10V)

The Current Interrupt Module (CIM) is an adapter module for
measuring the IR-drop via the current-interrupt technique.This device
connects in-line with the cell-cable of the potentiostat.

The ModulLight-module is a programmable light source, specifically

designed to investigate photo-electrical devices, such as solar cells.

The module will operate in combination with all Ivium potentiostats,

through the peripheral I/O-port:

e Wavelength can be set programmatically: 465-635 nm in 7 steps.

e The light intensity can be modulated using the sinewave generator
of the potentiostat: 10puHz to 2MHz.

e Extensive Solar cell applications in the Ivium software, including E/I
curves as function of the light intensity, IMVS/IMPS, and solar cell
modelling resulting in all characteristic values of the studied object.




