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Handheld dual-channel potentiostat / impedance analyzer

Two Versions of the Sensit BT

Sensit BT.SPE Sensit BT.SNS

Two SPE Sensor connectors, compatible With cable for connecting to any kind of
with most Screen-Printed Electrodes / electrochemical sensor or cell.

Sensors.

= sensor pitch 2.54 mm = cable length 40 cm

= electrode connections RE, WE, CE = connectors 2 mm banana

Between 0.1 mm

= electrode connections RE, WE, WE2, CE
and 0.8 mm

= allowed sensor thickness

= maximum sensor width 11 mm

software for == |ﬁ|

WITH INTEGRATED

Sensit BT: with integrated EmStat Pico
The Sensit BT is built around the EmStat Pico module. EmStatpiCO

Built with u SE\I;IIE%GS

The EmStat Pico is a joint development by PalmSens BV and

Analog Devices Inc. PalmSens is known for introducing the
first commercially available handheld potentiostat. Together
with Analog Devices, PalmSens has developed the EmStat
Pico: the world’s smallest electrochemical interface module.

www.palmsens.com/pico
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Handheld dual-channel potentiostat / impedance analyzer

Main Specifications

= power USB / battery

= communication USB (type C) and Wireless

= full dc-potential range -1.7Vto+2V

= EIS frequency range 0.016 Hz to 200 kHz

= current ranges 100 nA to 5 mA (max +3 mA)

= current resolution 0.006% (5.5 pA on 100 nA range)
= dimensions 75 x 55 x 23 mm (excl. cable)

= weight 759

12 hours at max. power consumption

[P Full charge in < 3 hours

= storage memory 500 MB, equivalent to >15M datapoints

On-board data storage

The Sensit BT is equipped with 500 MB internal storage memory.
Save measurements on-board as a backup. Or pre-program the device

with a script and use the trigger button to run and store measurements:
no need to connect a PC or smartphone.

Browse and transfer all internally stored measurements back to the PC
easily using PSTrace for Windows.

Supported Techniques

The following electrochemical techniques are supported by the Sensit BT.

Voltammetric techniques:

= Linear Sweep Voltammetry LSV

= Cyclic Voltammetry cv

= Square Wave Voltammetry SWv
= Differential Pulse Voltammetry DPV
= Normal Pulse Voltammetry NPV

The above techniques can also be used for stripping voltammetry

Techniques as a function of time:

= Chronoamperometry CA
= Pulsed Amperometric Detection PAD
= Open Circuit Potentiometry ocCP
=  MultiStep Amperometry MA

Electrochemical Impedance Spectroscopy:

= Scanning or fixed frequency mode EIS

MethodSCRIPT™ allows for developing custom %
techniques. See page 11 for more information. ; >~
MethodSCRIPT™

by PaimSens
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Dual-channel and Bipotentiostat functionality

The Sensit BT.SPE can be used for running sequential measurements on two different Screen-
Printed Electrodes (SPE’s) each with their own Reference, Counter and Working electrodes.
The second channel can also be used in bipotentiostat mode, functioning as second Working
Electrode versus the Reference and Counter electrode of channel 1. Both Working electrodes
are recorded simultaneously in the bipotentiostat mode.

The Sensit BT.SNS has a lead connected to the WE of channel 2 and can be used out-of-
the-box for bipotentiostat measurements.

The second Working Electrode (WE2) can either be set at a potential offset with respect to
WE1 or at a fixed potential with respect to RE1.

The bipotentiostat mode is supported in Low Speed mode (see table in next section) for all
techniques, excluding EIS and OCP.
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Full Specifications

The Sensit BT works in three different modes;

Low Speed mode: for scan rates up to 1 V/s or a
bandwidth of 100 Hz.

High Speed mode: for high scan rates and
frequencies.

Max Range mode: a combination of the Low and
High Speed modes for optimal
dynamic dc-potential range

The optimal mode is
automatically selected in
PSTrace for Windows and

PStouch for Android,
based on the selected
technique and parameters.

General

Low Speed mode High Speed mode Max Range mode

= full dc-potential range -1.2to+2V -1.7to+2V -1.7to+2V

= dynamic dc-potential range ' 22V 1.2V 26V

= compliance voltage -2.0to +2.3V?

= maximum current +3 mA

= max. acquisition rate (datapoints/s) 100 1000 100

= supports FRA/EIS NO YES NO

Potentiostat (controlled potential mode)
LT EIEEER High Speed mode Max Range mode
mode

= applied dc-potential resolution 537 pv 395 pv 932 pv

= applied potential accurac sz ST S

pplied p y +1 mV (offset) +1 mV (offset) +1 mV (offset)

100 nA, 2 UA,
4 uA, 8 UA,

. available current randes 16 UA, 32 UA, 100 nA, 1 UA, 6 UA, 13 UA, 25 UA, 50

9 63 UA, 125 UA, uA, 100 uA, 200 UA, 1 mA, 5 mA

250 uA, 500 uA,
1 mA, 5 mA

< 0.5% of current < 1% of current

- G EEElEE) +0.1% of range +0.1% of range ®

0.006% of selected current range

= measured current resolution (5.5 pA on 100 nA range)

= measured potential resolution

(for OCP) sle Y

" The dynamic range is the range that can be covered during a single scan within the full potential
range. For example; a linear scan can start at -1.5 V and end at 1.1 V or vice versa, covering 2.6 V
dynamic range.

2 The compliance voltage is the maximum potential between Working and Counter electrode and
depends on the selected mode.

8 Channel 2 has an uncompensated series resistor (typical 110 Q) in series with the WE2 signal. This
additional resistance must be taken into account.

€ PalmSens PAGE 6/ 15



Handheld dual-channel potentiostat / impedance analyzer

FRA / EIS (impedance measurements)
in High Speed Mode only

= frequency range 0.016 Hz to 200 kHz

1 mVto 0.25 V rms, or 0.708 V peak-peak

PSR e (max. 64 mV for current ranges < 1uA and = 1mA)

Bipotentiostat

1. WE2 at fixed potential (E offset vs RE1)

* modes 2. WE2 scanning (E offset vs WE1)

= max. potential WE2 AE(WE1) + AE(WE2) < 1.6 V 4

Electrometer

= electrometer amplifier input >1TQ// 10 pF

= bandwidth 250 kHz

= storage 500 MB on-board

= dimensions 75 x 55 x 23 mm (excl. cable)
= on-board temperature sensor +0.25 °C

= operation temperature range 0°Cto +40°C

EIS Accuracy Contour Plot

160 o~ 11PF|
o
80 pF |
8 1MQ
T at Pico >99%
kS
A -
g_ a onto 0
= 1kQ
1Q
10mHz 100mHz 1Hz 10Hz  100Hz 1kHz 10kHz 100kHz 1MHz
Frequency
Note

The Sensit BT works with the EmStat Pico potentiostat module.

The accuracy contour plot was determined on the first channel under lab conditions and should be
used for reference purposes. Please note that the true limits of an impedance measurement are
influenced by all components in the system, e.g. cables, the environment, and the cell.

4 If your main WET is scanning from -0.5V to +0.5V, the WE2 can only have a maximum offset of 0.6V.
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Handheld dual-channel potentiostat / impedance analyzer

Standard Sensit BT Kit

Standard included with the Sensit BT.SPE:

Rugged carrying case

Dummy Cell SPE version

2x spare SPE connector

USB-C cable

Quick Start

PSTrace software on USB stick

PSTrace Manual

Access to software on my.palmsens.com
3-year warranty

£ PalmSens

Standard included with the Sensit BT.SNS:

Rugged carrying case

Dummy Cell

5x croc clips

USB-C cable

Quick Start

PSTrace software on USB stick

PSTrace Manual

Access to software on my.palmsens.com
3-year warranty
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Handheld dual-channel potentiostat / impedance analyzer

PSTrace: Software for Windows

PSTrace is designed to get the most out of your instrument right after installation, without
going through a long learning period. It has three modes; the Scientific mode which allows you
to run all the techniques our instruments have to offer, and two dedicated modes for Corrosion
analysis and the Analytical Mode. The Analytical Mode is designed for use with (bio)sensors
and allows you to do concentration determinations. Extensive help files and prompts guide
the user through a typical analysis.

Switch between plots if

PSTrace i i i
@ L curves with different units
Mode @+ Method Data Measurement Plot  ESPlot  Seript Jools Help )
U T —— b o are available.
+| Connecti
e © Pt @ EsPiot Data  Manual Control
Demo CV DPV EIS IS-C electrode.pssession Fe3 0 [
Mot s < A - RE - o Dy %A Gy -
Technique: |-/ Cydlic Voltammetry v L3 Delete
"7 Selecis cune Cyci Voliammety[1] - Scen 3 showall | X Delete
Measurement Peaks  EiPot I Secondary X axis
i .
. A \
) in 2.5 mM K3[Fe(CN) t \
in 25 mM K3[Fel
) (CN) / 1 \
IR NV
Slctcurentranges: 2 Plotivs E PlotQust
~AaEAaBaEaA -
> Pretreats ings - [ i =0 ﬁ giffe:ent'nl Pulse Voltam... ot
ment Sei = L0 Cure ivs
4 Cyclic Voltas Setti -
Cyclic Voltammetry Settings L4 slected measurement 5 BB Cycli Voltammetey [1]*
t equilibration 8 H < \L‘ Sean 17 ivsE
E begin 04 v +[8 Scan 2 ivsE
¢ vertort = ; 1% 1 [J5can 3+ iusE
< Cyelic Voltammetry [1] scanGrss t
E vertex2 e v a Fle Gl (M m -
af S ate 23702720
Estep 0.005 v s
Scanrate 01 /s it 5
X v
Number of scans 3
== —
b Post measurement .@ /
b Record additional data . I
4 On-device storage @ - - \
Save on internal storage
0.4 -02 00 02 04 06
Expected duration: 00:01:145 X194 EV
436 datapoints (real E step is 0.00504) Yo 18T E+1 pA Potential/V
5 Not connected |

Setup your measurement easily Click on a measurement Quickly toggle the
and get immediate feedback on for detailed information or visibility of curves or
validity of parameters. generating new curves. groups of curves.

Script  Comments

. . Common vane
Scripting A —
On
The intuitive script editor m ., Repeat J| - Fina peaks - |
allows for easily creating N I
a sequence of Wait ' Mumberofpeake: |1 |3
Sseconds Windaw for Peak 1

. Measurement

measurements or other .

fasks, by means of
dragging and dropping
actions in a list.

Left: -0.200  Right: 0200

‘Qutput will be saved in:
C:\Users\Niels van Velzen\CloudStation\PSData\scriptou...

* Remove

-
-

& ReadAuxiliary
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Handheld dual-channel potentiostat / impedance analyzer

€2 Equivalent Circuit Analysis - FixedPotential at 71 freqs [2] - o X
Circuit  View  Help

W - W e ;

W W e L Use the graphical
o = . N i o o editor to draw the
< . . q
o N = , equivalent circuit or
2 5 enter the CDC
e directly.
SRR BSEaiEY 10/10.100 % 1006-6
Resuts Ml
Bemert | Fted Value | Min Valoe | Max Valoe | Ut | B
O [r1 | 13| 1006 | 100812/ v | 1624
O |2 | vossEe4| 10066 1006-12| 0 v| 2218
ERCE | 3027 10089| 10030k | 1151
0 e | as96| 100E3] 10066/F | 1538

|OwSquared:|  0.0069 | kerations: | n

palllad ) cormns
{88 Crout Snapshat Show Batch Fitting Advanced Options
[R(RWIC) i S

Other functions in PSTrace

= Concentration determination

= Advanced peak search algorithms

= Open your data in Origin and Excel with one click of a button

= Save all available curves, measurement data and methods to a single file
= Load measurements from the internal instrument storage

= Direct validation of method parameters

= Run custom MethodSCRIPTS™

Integration with third party software

= Excel

= Origin

= Matlab

= ZView Minimum System Requirements

Windows 7, 8, 10 or 11

. 1 GHz or faster 32-bit (x86) or 64-bit (x64) processor
X % @ L] 2 GB RAM (32-bit) or 4 GB RAM (64-bit)
I L] Screen resolution of 1280 x 800 pixels
o

Y See for more information:
www.palmsens.com/pstrace
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Handheld dual-channel potentiostat / impedance analyzer

PStouch: App for Android

@9 PStouch

\ PaimSensd E« 3535V

GET IT ON

| P* Google Play

PStouch is an app for Android devices compatible with all
PalmSens, EmStat and Sensit potentiostats.

PStouch features:

Setting up and running measurements

Loading and saving measured curves

Analysing and manipulating peaks

Sharing measurement data directly via any service like email or

Dropbox

= Concentration determination by means of Standard Addition or
Calibration Curve

= Support for PalmSens accessories such as a Multiplexer or Stirrer

= All method and curve files are fully compatible with PSTrace

software for Windows.

Y See for more information:
www.palmsens.com/pstouch
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Sensit BT works with MethodSCRIPT™

The MethodSCRIPT™ scripting language is designed to integrate our instruments and
potentiostat (modules) effortlessly in your hardware setup, product, or experiment.

MethodSCRIPT™ gives you full control over your potentiostat. The simple script language is
parsed on-board the instrument and allows for running all supported electrochemical
techniques, making it easy to combine different measurements and other tasks.

MethodSCRIPT can be generated, -
edited, and executed in PSTrace. o <

3var p

4 #select bandwidth of 4@ for 1@ points per second
5 set_max_bandwidth 4@

6 #5et current range to 1 mA

MethodSCRIPT features include:

Use of variables

(Nested) loops and conditional
logic support

User code during a
measurement iteration

Exact timing control

7 set_range ba 1m

8 #Enable autoranging, between current of 18@ uA and 1 mA
9 set_autoranging ba 186u 1m

1@ #Turn cell on for measurements

11 cell on

12 #equilibrate at -8.5 V for 5 seconds, using a CA measurement
13 meas_loop_ca p c -5@8m 5@@8m 5

14 pck_start

15 pck_add p

16 pck_add c

17 pck_end

18 endloop

19 #5tart LSV measurement from -2.5 V to 1.5 V, with steps of 18 mv
20 #and a scan rate of 180 mv/s
21 meas_loop lsv p c -508@m 1586m 16m 106m

= Simple math operations on

Val’iables (add, SUb, mu', div) 22 #5end package containing set potential and measured WE current.
= Digital I/O, for example for e
waiting for an external trigger B P
= Logging results to internal Rl $Aport If furrent exceeds 1280 ud
storage or external SD card g Short
p

31 #Turn of f cell when done or aborted

= Reading auxiliary values like pH
or temperature
= and many more..

32 on_finished:
33 cell_off
34

Online support on MethodSCRIPT

Write your own software and integrate (generated)
MethodSCRIPTs. No libraries needed.

MethodSCRIPT is parsed on-board the instrument. No DLLs or other type
of code libraries are required for using MethodSCRIPT™

=

MethodSCRIPT™
Code examples are available for:

@ co+ OO
SWHCt ] Xamarin
[ pgthOﬂm g}java

> See for more information:
www.palmsens.com/methodscript
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Software Development Kits for .NET

Develop your own application in no time for use with any PalmSens instrument or potentiostat
(module). Our SDKs are free of charge.

f { PalmSens

SDKs for .NET
PASS

RUN A NEW TEST
L]
REVIEW DATA ' =

p Visual Studio

WinForms Xamarin (Android) WPF

.NET
Shared Core Library

PalmSens.Core

There are three PalmSens Software Development Kits (SDKs) for .NET. Each SDK can be used
with any of our instruments or OEM potentiostat modules to develop your own software. The
SDK’s come with a set of examples that shows how to use the libraries. PalimSens SDKs with
examples are available for the following .NET Frameworks:

=  WinForms
= Xamarin (Android)
= WPF

Each SDK comes with code examples for:

= Connecting
Running measurements and plotting data
Manual control of the cell
Accessing and processing measured data
Analyzing and manipulating data
Peak detection
Equivalent Circuit Fitting on impedance data
Saving and loading files

> See for more information:
www.palmsens.com/sdk
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Sensit BT Customization Options for OEM

The Sensit BT can be re-branded for
OEM purposes.
Contact us about the possibilities.
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PalmSens BV has more than 50 distributors around the world.
Please contact us at info@palmsens.com or go to our website to get
in touch with a distributor in your region.
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Please do not hesitate to contact PalmSens for more
details: info@palmsens.com

PalmSens BV
The Netherlands
www.palmsens.com

DISCLAIMER

Changes in specifications and typing errors reserved.
Every effort has been made to ensure the accuracy of
this document. However, no rights can be claimed by
the contents of this document.
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