Getting started with PalmSens SDK
for LabVIEW

Based on PalmSens SDK v5.10

'} PalmSens

J Software Development Kits

Last revision: December 22, 2022
© 2022 PalmSens BV
www.palmsens.com

& PalmSens







Getting started with PalmSens SDK for LabVIEW

Contents

1 Contents of the PalmMSENs SDK .........ooiiiiiiiiiiiiie ittt 2
(P B == g o1 (=l o] ol =10 1= PR 3
1.2 Compatible devices and fiTMWare ...........cooiiiiiiii e 3

2 Setting up the SDK for your LAbVIEW ProjeCt .......ccuuviiiiiiiei e 5
2.1 Lo [0 1= 0 =T oL 5
2.2 Adding the PalmSens fOIUEN ........coiiiiiiiiiii e 5
2.3  Creating an instance of the PalmSens Class...........occuiiiiiiiiiiiiii e 6

3 Connecting aNd MEASUIING .......ueiiiieiiiiiiiiie et e e et e e e e e e e e e e e s s e e e e e e e e s sanbaaaeeeaeeeesansrsaeeeaens 8
3.1 Discovering available iNStruments ..o 8
3.2  Connecting/disconnecting to/from iNStruments ... 9
G TR T IV =T YU 4o T RPN UPRPPP 10

3.3.1 Creating @ MELNOT .........ooiiiii e s st e e e e sneeeas 10
3.3.2 RUNNING @ MEASUMEMENT ...ttt bee e 16
B /1= [ g To T KT @ | = LS 18
3.41 SaNADOX MEASUIEMENES .....eeiiiiiiiie ittt e et e e e e s st e e s sneseeessnsseeesanneeeas 18

4 Appendix A: Parameters for each teChNIQUE.............oooiuiiiiiiiii e 20
o B O 1031 ¢ To T W o] (o] o 1=T 4 1= PSPPSR 26
4.2  Pretreatment SEHINGS . ..ooo i e 27
4.3  Linear Sweep Voltammetry (LSV) [0].....coei it e e 27
4.4  Differential Pulse Voltammetry (DPV) [1]...ccueii i 27
4.5  Square Wave Voltammetry (SWV) [2] ..o 27
4.6  Normal Pulse Voltammetry (NPV) [3] ....oooiiiiiiiiee e 28
4.7  AC Voltammetry (ACV) [4] ...eee oottt ettt e e s e tae e e s et e e e e snnaee e e snneeeeennees 28
4.8  Cyclic VORAMMELTY (CV) [5] -rriieiiiiiie ittt ettt e st a e e stae e e e antee e e e antaee e e anneeaeennees 28

4.8.1 Fast Cyclic Voltammetry SCaNS .........cooiiiiiiiiiiii e 28
4.9  Chronopotentiometric Stripping (SCP) [B]......cceiiuiiieiiiiiie e 29
4.10 ChronoamperomMetry (CA) [7] .ueee ettt ee e et ee e e e nree e e et e e e e nnraeeeennees 29
4.11 Pulsed Amperometric Detection (PAD) [8]......cccuiuiiiiiiiiiee et 29
412 Fast Amperometry (FAM) [9] .. oo e 29
4.13 Chronopotentiometry (CP) [10] ....uuiiiiiiiiie e e 30

4.13.1  Open Circuit Potentiometry (OCP) .......cooiiiiiiiiiii et 30
4.14 Multiple Pulse Amperometry (MPAD) [11]... o e 30
4.15 Electrochemical Impedance SpectroSCOPY (EIS) ....cooiiiiiiiiiiiiiee e 30

4151 TIME SCAM ..ottt ettt ettt e s bt e st e et e s e ne e nneas 31

4.15.2  POENHAI SCAN.....oiiiiiiiii e e 32
4.16 Recording extra values (BiPot, Aux, CE Potential...)........ccccoiiiiiiiiiece e, 32
417 LT o 1= SO PRRRRR 33

41471 MURIPIEXEE SEHINGS . .euveiiiiiee ettt e e e e e e e e e e e e e s nnbaeeeeaeeesaennnnees 34
4.18 VEISUS OCP ... ittt ettt e e s bt e e sb et e e sb et e e sanb e e e e nanneee e 34
4.19 Properties for EMSEat PiCO ......cooi e e e 35




Getting started with PalmSens SDK for LabVIEW

1 Contents of the PaimSens SDK

The PalmSens SDK contains the following .NET libraries and LabVIEW classes, controls and Vis in
the PalmSens folder:

Libraries Folder
Contains all the necessary .NET libraries

PalmSens LabVIEW class
Class that implements the basic features required to use our instruments in LabVIEW.

Initialise: Initialises the class and .NET libraries.

Dispose: Frees up memory used by .NET libraries.
ListInstruments: Returns an array of the available instruments.
Connect: Connects to the specified instrument.

Disconnect: Disconnects from the connected instrument.
Measure: Performs a measurement.

AbortMeasurement: Aborts the current measurement

MeasurementResults and LiveCurveResults controls
Type definitions for the in and outputs of the Measure function.

Event Callback Vis
VIs used by the Measure function to receive data from .NET events.

Broken dependency error when using the SDK

When you have downloaded the SDK and extract its contents Windows will have
blocked the required .NET library .dll files. When you try to execute anything in the
SDK that uses these libraries you will get an error like this.

B Error list

|
= Items with errors
&

X PalmSens.vclass:Measurevi
X SimpleCurveAdded Event Callback.vi

BasicExample.vi

17 errors and warnings Show Warnings O

» VlErrors
ROOT CAUSE: Dependency is broken

ROOT CAUSE: Dependency is broken
# Block Diagram Errors
LabVIEW Class Method SubVI 'PalmSens.lvclass:Measurewi': One or more of th
Constructor Node: Invalid refnum class
Constructor Node: Invalid refnum class
Constructor Node: Invalid refnum class
Constructor Node: Invalid refnum class

| Details
| | This VI is broken because it depends (possibly indirectly) upon a broken file, Fix the
|errors in the other file. Other errors listed here indicate how the other file is breaking
this VI

L

|Broken dependency: PalmSens.lvclass:Measure.vi

PR o
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To prevent this error you will need to manually unblock the PalmSens SDK for
LabVIEW.zip file before unpacking its contents. To do this go to right click on the zip
file and select Properties. Then click on the Unblock checkbox and click on OK.

PalmSens SDK for LabVIEW 5.10.zip 21/12/2022 16:54 Compressed PalmSens SDK for LabVIEW 5.10.Zip Proper‘ties b4

Open

© Share with Skype General  Securty Details Previous Versions

‘ Scan for threats

%] Open with Cade iz PaimSens SDK for LabVIEW 5.10.zp
Extract All...
il & Type of file:  Compressed (zipped) Folder { zip)

[&f Edit with Notepad-++

£ Synology Cloud Station Drive > Opens with: 7-Zip File Manager Change...
Open with ?
Give access to 5 Location: C:\Users Thiemy\Downloads

2 TortoiseGit 5 Size: 5.97 MB (6,264,294 bytes)
Copy a5 path Size on disk:  5.38 MB (6,270,976 bytes)

12 Share

=i PowerRename Created: Wednesday, 21 December 2022, 16:54:33

Restore previous versions

Modffied: Wednesday, 21 December 2022, 16:54:34

Send to >

Accessed: Today, 21 DecemeZ. 8 minutes ago
Cut
Copy 4 .

Attributes: [JRead-only [ Hidden Advanced...
Create shortcut

Security: This file came from another
D3 computer and might be blocked to () Unblock
Rename help protect this computer.
Open folder location

QK Cancel Apply

If this does not resolve the issue you may need to do this for each file in the
PalmSens\Libraries subfolder.

1.1 Example programs

The following examples are included.

Example — BasicExample
Demonstrates how to use the PalmSens class to run a measurement.

Example — MethodSCRIPTExample
Demonstrates how to use the PalmSens class to run a MethodSCRIPT™ measurement.

Example — BasicUIExample

Demonstrates how to use the PalmSens class to run and plot a measurement in real-time and the
recommended method to abort, disconnect, or terminate the app during an active measurement.

1.2 Compatible devices and firmware

Minimum required

firmware version
EmStat 3.7
EmStat2 7.7
EmStat3 7.7
EmStat3+ 7.7
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EmStat4 1.2
EmStat Go 7.7
EmStat Pico 1.3
Sensit Smart 1.3
Sensit BT 1.3
MultiEmStat 7.7
PalmSens3 2.8
PalmSens4 1.7
MultiPalmSens4 1.7
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2 Setting up the SDK for your LabVIEW project

2.1 Requirements

To discover our instruments and use our SDK libraries our drivers and the .NET/c++ runtimes need to
be installed. We highly recommend installing PSTrace or MultiTrace as this installs all the required
dependencies.

The following diagram shows the inheritance structure of the Method classes:

2.2 Adding the PalmSens folder

To add the SDK to a new or existing LabVIEW project add the PalmSens folder. Right click on the My
Computer entry in the Project Explorer, go to Add and select Folder. Both the Snapshot and Auto-
populating options will work.

2 untitled Project 1 * - Project Explarer - O x
File Edit View Project Operate Tools Window Help I
=T | e b | B~ o]

lterns  Files

=- &l Project: Untitled Project 1

= B

v S Y -

Folder (Snapshot]...

Find Project [tems... -
Folder (Autc-populating])...

Arrange By 4 Hyperlink...
Expand All

Collapse All

Help...

Properties
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2.3 Creating an instance of the PalmSens Class

To create an instance of the PalmSens class select it in the Project Explorer and drag it to your VI.

2 PSLabVIEWSDK. hvproj - Project Explorer  — [m] X 3 EasicExample.vi Front Panel on PSLabVIEWSDK.lvproj/My Computer - [m] s
File Edit View Project Operate Tools Window Help File Edit View Project Operate Tools Window Help
=1 IR x|” e =N 2 & () I [15ptApplicstion Font ~ | v Tiov #v @9 +| Search Q

ltems  Files

= [kl Project: PSLabVIEWSDK.Ivproj
= B My Computer
=+ [ PSLabView
J Libraries
], CurveFinished Event Callback.vi
LiveCurveResult.ctl

- @ MeasurementEnded Event
i)

MeasurementResults.
NewDataAdded Eve,

AbortMeasurement.vi
Connect.vi

Disconnectvi

Dispose.vi

Initialise.vi
Listnstruments.vi
Measurewvi
SimpleCurveAdded Event Callback.vi
. [ BasicExamplei
- il BasicUlExamplexi

"%’ Dependencies

é Build Specifications

PSLabVIEWSDK Ivproj/My Computer|

Switch to the block diagram and drag and drop the Initialise function and connect it to the
PalmSens.lvclass block.

A PsLabVIEWSDK.vproj - Praject Explorer - a s 2 BasicExample.vi Block Diagram on PSLabVIEWSDK.lvproj/My Computer * - a *
File Edit View Project Operate Tools Window Help File Edit View Project Operate Tools Window Help |@
” hed s H Bk R o ”_ B S = @ N § 99 Lo o [15pt Application Font v | fov ov &P Sy s Search a, ‘?| 1

ltems  Files

=B Project: PSLabVIEWSDK.lvproj

=] My Computer

& [ PSLabView

- Libraries
-l CurveFinished Event Callback.vi
-kl LiveCurveResult.ctl

|m], MeasurementEnded Event Callback.vi
- [ MeasurementResults.ctl
- wl, MewDataAdded Event Callback.yi
= W PalmSens.lvclass
W& PalmSens.ctl
AbortMeasurement.vi PalmSens.vclass
Connectuvi
Disconnect.vi

Disposevi

ListInstruments.
E Measure.vi

-, SimpleCurveAdded Event Callbactw

- [l BasicExamplexi
] BasicUlExamplei
%' Dependencies

- - Build Specifications

PSLabVIEWSDK.hvproj/My Computer
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Finally, a reference to a Boolean indicator needs to provided to the Initialise block. This indicator will
signal when the instrument is running a measurement and when the measurement is finished. Switch
back to the Front Panel and add a Boolean indicator. Then switch back to the block diagram right click
on the indicator, go to Create and select Reference.

Is Measuring

|s Measuring
=9
. ,; Create Constant

Create Contral

31 Controls Q Search Create Indicator
SILET 4 Visible ltems >
[P— Find Indicator
Make Type Def.
1.23
431 Boolean
Round LED Hide Indicator

Change to Control

{:;k w Q Change to Array

Change to Constant

H@E
o H)[$]

= -
T . Description and Tip...
ol® 1§

NXG Style N Boolean Palette »

Sitver = O g Data Operations > Control

System Advanced > Indicator

Classic ) .

4 View As [con Local Variable
Express
B Properties

MET & ActiveX Property Node »

Select a Control... Invoke Node 4
Channel Writer...
Cluster from Selection

Finally, connect the Boolean reference to the Init block terminal to complete the setup of the PalmSens
LabVIEW class.

PalmSens. vclass

The following chapter will demonstrate how to use the functions of this class.
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3 Connecting and Measuring

The following chapter details how to discover all available instruments, connect to an instrument, run
measurements on the device and finally how to properly close a connection to a device. If you have
not done so already follow the steps in chapter 2 to set up the LabVIEW class in your VI. For reference
the result of the following steps are available in the BasicExample VI.

3.1 Discovering available instruments

To get a list of all available/connected instruments drag and drop the Listinstruments function VI from
the PalmSens lvclass into your block diagram and connect it to the initialized instance of the
PalmSens class.

PalmSens.vclass

Gl

Is Measuring

The result of the ListInstruments function is an array of strings. For this example, we have added an
indicator to show the results.

Palm5ens.lvclass

Is Measuring

L
Array

3‘] ]Palnﬂemd [1]

PalmSens.vclass

Array

IHIT LT 122
Q | ET

e —

=[]

Is Measuring
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3.2 Connecting/disconnecting to/from instruments

Each instance of the PalmSens class can be connected to a single instrument. To connect to an
instrument drag and drop the Connect function VI from the PalmSens Ivclass into your block diagram
and connect it to the initialized instance of the PalmSens class. To specify which instrument to connect
to an integer value must be provided, this value is the index of the instrument in the array obtained
from the Listinstruments block.

Palm5ens.lvclass

(|
' IHIT LIST [P=HES | CeHHECT
B S
Is Measuring

A
."33"

This diagram assumes there is an instrument connected. To disconnect from an instrument add the
Disconnect function VI from the PalmSens Ivclass into your block diagram and connect it after the
Connect function.

PalmSens.vclass

U
=]

IHIT r LIST [PHOS=HcoHHECT [ GLOSE
Is Measuring

A
=

il[izT
¥

=T

=[]

Memory usage

Stopping a running VI with the abort button can result in memory leaks in the .NET
libraries which can eventually cause the LabVIEW VI to crash.

Therefore it is highly recommended to always dispose the PalmSens class using the
Dispose function. This function will abort any running measurements, disconnect the
instruments and properly clean up the objects in the .NET libraries.

Palm&ens.vclass

')

IHIT LIST [PHEDEHCGHHECT M DISFOSE
| CIlE Rl
n BasicExamplewvi Block Is Measuring

A
—

File Edit View Projed ==
- ST o
O II | T
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3.3 Measuring

Starting a measurement is done by sending method parameters to a PalmSens/EmStat device.

3.3.1 Creating a method

To run a measurement on your instrument, you will first have to create an instance of a method that
defines the parameters for the technique to run. Appendix A provides an overview of all techniques
and their respective parameters.

To create an instance of a method in LabVIEW add a .NET constructor node to your block diagram.

-1 Functions QSearch
Programming 3
(™ | - _ | [
[kT1]2]
@ %‘ >
[E> ]
B |
TE
2] A
CAE
'—.—:* J DS
Measurement 1,0 [ 3
Instrument |/C [ 2
Mathematics [ 2
Signal Processing 3
Data Communication [ 3
Control & Simulation b 271 Connectivity
Express b MET
Addons b I]— —_—— ?
Select a V... > _ | Ls
— Hobbyist b Libraries & Source Corgrol Web Services
‘ iy Executables
Bl _m
MET Constructor Mode Windows
Registry Acces...
V] |—|_|—|'° |_|_I_|_|"" F
24 : cl
Pythaon EPEA EH
E ret
& o
-
DataFinder

10
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This will open Select .NET Constructor window. (1) Click on browse, (2) navigate to the
PalmSens/Libraries folder included with the SDK and select the PalImSens.Core.dll, and (3) then click
on OK.

L ih R AT RN ARMIEUSLE Benran G s -

|2} select the MET Assembly to Open X | D Select NET Constructor X
&« 5« A T« PSLabViewSDK » Release » PalmSens > Libraries v O Search Libraries Assembly
Accessibility(4.0.0.0) V‘ Browse..
Organize ~ Mew folder =~ I @
. Objects
" Palmsens Name Date modified Type Size = Accessibility
+ _MIDL_[WinTypes_0003
& PSLabViewsDk BouncyCastle. Crypto.dil 29/11/2022 13:45 Application exten... 2,862KB + _RemotableHandle
* AnnoScope
& PSTace [2] InTheHand.Net.Personal.dl 20/11/2022 13:45 Application exten... 422 KB + CAccPropServices
_ * CAccPropServicesClass
NewtonsoftJsen.dll 29/11/2022 13:45 Application exten... 686 KB + IAccessible
g OneDrive - Palm _ + IAccessibleHandler
PalmSens.Coredll 29/11/2022 13:45 Application exten... 7,005 KB B VA dldetine
> @M Desktop
[] PalmSens.Core Simplified.dil 29/11/2022 13:45 Application exten... 5 KB Constructors
> & Documents
PalmSens.Core Simplified LabVIEW.dil 29/11/2022 13:45 Application exten... 7
> Pictures
PalmSens.Core Simplified WinForms.dll  29/11/2022 12:45 Application exten... 94 KB
~ [ ThisPC [£] PalmSens.CoreWindows.dil 29/11/2022 13:45 Application exten... 267 KB e
> @ Desktop
> & Documents oK Cancel Help
> Downloads
> @ Music
> Pictures o
> I Videos
3 HS Windows (C)
File name: | PalmSens,Core.dll  qllAssemblies ("dIl.exe) ~

Alternatively you can select the PalmSens.Core Assembly from the dropdown list in the .NET
Constructor Window.

3 select .NET Constructor H

Assembly

Accessibility(4.0.0.0) e Browse...

MNatienallnstruments.LicenseManagement.Ul.resources{4.0.0.0)

L=

Nationallnstruments.LicenseManagement.Ul.resources(4.0.0.0)
Mationallnstruments MStudioCLM(19.0.40.49152)
Nationallnstruments.MiLmClientDLL{19.0.40.49152)
Nationallnstruments.SignalEx press. Shared(20.0.0,3000)
Mationallnstruments.SignalEx press.Shared Resources(20.0.0.3000)
Nationallnstruments.SignalEx press. Shared.Resources(20.0.0,.3000)
Nationallnstruments.SignalEx press. Shared.Resources(20.0.0.3000)
Maticnallnstruments. SignalEx press. UI(20,0.0.3000)
Nationallnstruments.SignalEx press.Ul.Resources(20.0.0,3000)
Nationallnstruments.SignalEx press.Ul.Resources(20.0.0.3000)
Nationallnstruments.SignalEx press.Ul.Resources(20.0.0,3000)
Nationallnstruments. SystemConfiguration(20.50.40.49157)
netstandard (2.0,0.0)

Newtonsoft.)Json(13.0.0.0)

office(15.0.0.0)

PalmSens.Core(5.10.4324.0)

PalmSens.Core.Simplified(3.10.4324.0) k‘
PalmSens.Core.Simplified.LabVIEW(5.10.2329.0)

PalmSens.Core.Simplified WinForms(5.10.718.0)
PalmSens.CoreWindows(3.10.4324.0)

Paolicy.1.0.lvi.Visa.Interop(3.12.0.0)
Policy.1.0.Microsoft.Interop. Security. AzRoles(10.0.22000.1)

11
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Then double click on the PalmSens.Techniques item near the bottom of the list to expand it.

2 select NET Constructar X

Assemnbly

PaImSens.Corel{S.‘IO.dSEd.ﬁj’ e Browse...

|
Objects /

@ PalmSens.Plottables
@ PalmSens.Simulated

PalmSens. Techniques
ACVoltammetry
+ AmperometricDetection
+ Chronocoulometry
+ ChronoPotStripping
+ ChronoPotStrippingMeasurement
+ CvclicVoltammetrs

Constructors

0K Cancel Help

Select the technique you want to run and click on OK, for reference see appendix A and the PSTrace
help documentation. For this example we will use the Linear Sweep Voltammetry technique.

2 select NET Constructor x

Assermnbly

Palm5ens. Core(3.10.4324.0) v Browse...

Objects

* |ImpedimetricMethodBase

* InputType

* |nvalidMethodScriptException

+ |Potentiometric

¢ Levels
S heaswesp
* LinearSweepPotentiometry |
* MethedError
* MethodMotSubportedError

Constructors

LinearSweep()

Cancel Help

12
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To define the parameters for a technique right click on the constructor node, go to Create, then to
Property for PalmSens.Techniques... Class and select the parameter you want to set, Appendix A lists
the relevant parameters for each technique.

EPeakLett
u ( LinearSweep Create Constant EPeakRight
Create Control Eeas
Create Indicater EQiETEat
EquilibraticnTime I
Visible ltems » ExtraValueMsk
Help IRDropCompRes
Examples IsMainWE
Descriptien and Tig... IsVersusOCP
Breakpoint » LimitMaxValue
Select Constructaor... LimitMinValue
MaxMuxChannelSelected
-NET Palette » MethodFilename
Create » Constant [S]MethodID
Replace » Cor-'ltrol MethodlsGalvanostatic
Indicator MinPeakHeight
VSDK.I i/ My C Mame Format 3 . ]
vproj/My Com Property for PalmSens. Techniques.LinearSweep Class MinPeakiWidth
Remove and Rewire Methed for PalmSens. Techniques.LinearSweep Class b MultiplexCycles
p i Channel Writer... MuxMethod
roperties MuxMoTimeResetForMNextChannel
All Centrols and Indicaters MuzxSett
All Constants [S]Name

Connect the property to the constructor node and change it to write by right clicking on it.

|_,! cm LinearSweep 5 == LinearSwee
EquilibrationTin

Visible ltems 3
Help For Property Mode

Examples

Nescrinticn and Tie...

Then create a constant by right clicking on the node and set that to the desired value.

o B2 LinearSweep D =% LinearSweep &
—

Create Control

Bl &
Create Indicator n = Linearsweep ,

k EquilibrationTirme

Change &ll To Read

An example of what a configured method looks like

L5V Method Indicator

o 8 Linearsweep B[ [} =t Linearsweep }) P! = LinearSweep 5/ F! = LinearSweep §f ﬂ =% LinearSweep & & = LinearSweep 3 ﬂ =% LinearSweep &

’EC|I.HM)I5|\DI1TIIT1E‘ [} EBeginPotential | P EndPotential [ StepPotential » Scanrate

Ranging H
b= Ranging F!r_lﬂ-c Ranging F!r_lﬂ-c Ranging F.‘

I—H..SCurrentRangeE MMinimumCurrentRange| P MaximumCurrentRange| #StartCurrentRange|
crl00nA ~j— cr
I H | & CurrentRange h

Icr1 uh | N r
i ! » @ CurrentRange 5

[erima VH» cr

13
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Current/Potential Ranges
Current and potential ranges are respectively stored in the Ranging and
RangingPotential parameters. To set the minimum, maximum, and starting range you

will need to create an instances of the current/potential ranges by adding .NET
constructor nodes.

2 select [NET Constructar >

Assermnbly
PalmSens.Core(3.10.4324.0)

Objects e
& Org.BouncyCast ities. Zlib r

Org.BouncyCastle.X o

Org.BouncyCastle X309,
Org.BouncyCastle. X309, 5tor

e Browse...

L
L+
o

+ AsyncEventfrgs

+ AsyncEventHandler

* AsyncEventHandlerExtensions
+ AsvncEventCueueltem

(1) Make sure that you selected the PalmSens.Core Assembly in the Select NET
Constructor window and (2) expand the PalmSens item by double clicking on it.

n Select .MET Constructor it

Assernbly

PalmSens. Core(3.10.4324.0) v Browse...

Objects

* AutcRanging o

* AutcRangingPotential

¢ CalibraticnCurve

¢ CoreSettings

¢ CreateThreadFunc |

¢ CurrentRange+InvalidCRByte
¢ CurrentRanges
* CustomMeasurement

Constructors

CurrentRange{CurrentRanges cr)
CurrentRangel(lsonBag bag, Version cordgilision)
CurrentRange(SByte crbyte)

> 1

Cancel Help

(1) Select CurrentRange, or PotentialRange when defining the Potential Ranges, and

(2) select the constructor with the CurrentRanges cr or PotentialRanges pr argument
respectively.

14
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Current/Potential Ranges, continued

a B2 CurrentRange §

|cr'| uh vI—

cr

Add a constant value to the cr/pr node and select the range from the list. These current
ranges can then be set to the Ranging/RangingPotential Maximum, Minimum, and Start
parameters.

|_,! ER LinearSweep E|_E =X Linearsweep ﬁ
Ranging P—g - Ranging

.. [ CurrentRange B—MaximumCurrentRange

[eriud

cr

Mains Frequency

To eliminate noise induced by other electrical appliances it is highly recommended to
set your regional mains frequency (50/60 Hz) in the static property
PalmSens.Method.PowerFreq. Add a .NET property node to your Block Diagram.

n Select Object From Assembly * n Select Object From Assembly X
Assembly Assembly
PalrmSens.Core(5.10.4324.0) y Browse... PalmSens. Core(3.10.4324.0) o Browse...
Objects e Objects
[C] Show Creatable Objects Only » [_] Show Creatable Objects Only
o Org.BouncyCastIe.UtiIities.ZIibI + Measurement+CurveCollectionChangedEventHandler

2 Org.BouncyCastle X509 oo * Measurement+El5DataCollectionChangedEventHandler
& Org.BouncyCastle X509.Ex n
]

* Measurement+5SingleCurveChangedEventHandler
Org.BouncyCastle. X509.5tore Method

* Method+EnumPalmSensBipotMode |
* AsyncEventArgs * Method+InvalidEBiPotOffsetException

AsyncEventHandler * Method+InvalidPowerFreqException

oK Cancel Help 0K Cancel Help

(1) Make sure that you selected the PalmSens.Core Assembly in the Select Object From
Assembly window and (2) expand the PalmSens item by double clicking on it.

Select Method and in the Block Diagram click on the property and select PowerFreq.

E VersusOCP
Y & =% Method [
LimitMinYalue @—' PowerFreg

15
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3.3.2 Running a measurement

To run a measurement you must be connected to an instrument, 3.2, and need an instance of a
method, 3.3.1. To run a measurent drag and drop the Measure function VI from the PalmSens Ivclass
into your block diagram and connect it to the PalmSens class.

Palm&ens.vclass

Results

IHIT LIST Pr=rsScoHHECT P4 START 4
FANEan

<=

')

Is Measuring

Array
@ Boolean
; iz3
i
| T

[ #LSV Method Indicatord |-

Make sure to connect the method to the input. The output can be stored in an indicator, the easiest
way to view the results is to right click on the ouput node and select create indicator. The type of the
output is defined in MeasurementResults.ctl, it is a set of x and y values with strings for the name and
units. Similar to PSTrace a Linear Sweep Voltammetry measurement will give you one set of current
and potential values, a Cyclic Voltammetry measurement will give you multiple sets of current and
potential values corresponding to the amount of scans, and an Chronopotentiometry / Amperometric
Detection measurement will give you a set of current and time values. When extra values are also
recorded these will return as additional sets of x and y values and the same applies to multiplexer
scan results.

The final diagram of the BasicExample VI.

Is Measuring
ﬂw

PalmSens.lvclass

#L5V Method Indicator?|

LSV Method Indicator

1 LinearSweep B[} = LinearSweep 5/ [ = LinearSweep § [ =t Linearsweep §f [ = LinearSweep § | o] \ =5 LinearSweep 5 \ | =0 LinearSweep &
| Ranging P EquilibrationTime | b BeginRptential | b EndPotential | StepPotential \ Scanrate
Y= gy 5= Fogng i< Fengm ]

PStartCurrentRange|

FMaximumCurrentRange]

5 CurrentRange § FMinimumCurrentRange|
= CunantRangE

@ CurrentRange §

i} ¢ Powereq |
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Palm3ens.lvclass L5V Method Indicator

Blocking behavior of Measure function
The Measure function will block the VI until the measurement is complete, for more
information on this refer to chapter 4 and the BasicUIExample.
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3.4 MethodSCRIPT™

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

MethodSCRIPT™ allows developers to program a human-readable script directly into the potentiostat
module by means of a serial (TTL) connection. The simple script language allows for running all
supported electrochemical techniques and makes it easy to combine different measurements and
other tasks.

More script features include:
e Use of variables
(Nested) loops
Logging results to an SD card
Digital I/O for example for waiting for an external trigger
Reading auxiliary values like pH or temperature
Going to sleep or hibernate mode

See for more information: www.palmsens.com/methodscript

3.4.1 Sandbox Measurements

PSTrace includes an option to make use MethodSCRIPT™ Sandbox to write and run scripts. This is a
great place to test MethodSCRIPT™ measurements to see what the result would be. That script can
then be used in the MethodScriptSandbox technique in the SDK as demonstrated below.

Manual peak - | JC* - R - e By | 4E By -
Technique: | M5 MethodSCRIPT Sandbox V|n — o
Measurement BiPot z;ljy
Notes: | ﬂ_i;.\r
e [@ MethodSCRIFT Editor _ o0 xT

1e
Open MethodSCRIPT Editor &qvar ©
3var p
4 set_pgstat_chan 1 /
5 set_pgstat_mode @ ‘
6 set_pgstat_chan @ w

7 set_pgstat_mode 2
8 set_max_bandwidth 288
9 set_range_minmax da -1 1
16 set_range ba 46@89375p Options
11 set_autoranging ba 4689375p 36875n
12set e -1
13 cell_on
14 meas_loop_ca p c -1 5@em 2
15 pck_start
16 pck_add p
17 pck_add «
18 pck_end
19 endloop
2@ meas_loop_lsv p ¢ -1 1 18m 588m
21 pck_start
22 pck_add p
23 pck_add c
24 pck_end
25 endloop B

)

26 on_finished:
27 cell off

28

29

|} Copy to Clipboard

Q Savetofile
Onling support on Method SCRIPT

T I
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The MethodSCRIPTExample VI demonstrates how to run this measurement on a compatible
instrument, i.e. the Sensit, EmStat Pico and EmStat4 series instruments.

|5 Measuring

TF

PalmSens.hvclass

Is Measuring

AlethodSCRIPTH

MethodSCRIPT

2 BB MethodScriptSandbox B |5 =¢ MethodScriptSandbox ﬁ_ﬁ
1 MethodScript

€

var ¢

varp

set_pgstat_chan 1
set_pgstat_meode 0
set_pgstat_chan 0
set_pgstat_mode 2
set_max_bandwidth 200
set_range_minmax da-11
set_range ba 4609375p
set_autoranging ba 4609375p 36875n
set_e -1

cell_on

meas_loop_ca p c-1300m 2
pek_start [~

pck_add p

pck_add ¢

pck_end

endloop
meas_loop_lsvpc-1110m 300m
pck_start

pck_add p

pck_add ¢

pck_end

endloop

on_finished:

cell_off

SandboxMeasurements parse and store the variables sent in pcks. Sets of x and y values are
generated automatically for each meas_loop that defines a pck with two or more variables, scripts with
multiple meas_loops will generate sets. The first variable in the pck will be set as the x-axis and a set
is created for each subsequent variable in the pck. Please note that to plot data versus time you will
need to add a variable with the time to the pck.

In the example above two sets of x and y values will be generated.
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4 Control and visualization of running measurements

When a measurement is running the VI or loop the measure function VI is in will be blocked until the
measurement is done. This chapter and the BasicUIExample detail how you can work around this to
plot/process results in real-time and abort a running measurement.

4.1.1 Real-time visualization/processing of measurement data

The Measure function VI has an input terminal to which you can connect a reference to an indicator of
the cluster defined in the LiveCurveResult.ctl type definition. You can add this by dragging and
dropping the LiveCurveResult.ctl on to your front panel.

Live Curve Result

Create Constant

Create Control

Create Indicator

Visible ltems »
) Find »
Is Measuring
Open Type Def.
Q pen fype
= Explore...

Hide Indicator

Ch to Control
=] ange to Lontro : Value Change ~

Change to Array

Change to Constant aph
Description and Tip... E— 1
le.UnitLabel Text
Cluster, Class, & Variant Palette »
Constant
Data Operations Control €
Advanced Indicator
4 View Az lcon Local Variable
Properties
Ahort mrrren—w mrereme Property Node »

(1) Go to the indicator for the LiveCurveResult in the block diagram and (2) right click on it, go to
Create and select Reference. The resulting reference can then be connected to the Measure function
VI.

IﬁPaImSEﬂs.Ivclassb}-m START

Live Curve Result

#Method METH
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The values of the LiveCurveResult will be updated during while the measurement is running and
LabVIEW receives a signal for each of these updates. The event block allows you to execute

something each time a signal is received. To receive measurement data in real-time the Event
Structure should be placed inside a loop.

-1 Functions
Programming

E

|[C'] Timeout

Q Searcl; 'H—

[ e | [m |
1 Structures
Event Structure

q

The Event Structure has a timeout event setup by default, if you want to be able to use the loop the

Event Structure is placed in for other things it is highly recommended to define the timeout of the
Event Structure in the top left corner.

A cdit Events O X
Event case
[1]"Live Curve Result": Value Change v
Event Specifiers
Event Source _ Event
Live Curve Resul] Value Change Event Sources Events
XV Graph Key
Method NET Mouse
~  Abort Measurement [}~ Drag
Is Measuring Shortcut Menu
Stopped
Results
- Live Curve Result
—
e X Label
¥ Label
Bl W01 Timeout = - Name
Visible ltems » Index
i S-; Curve Values
= <All Elements>
Source Examples ~e Values
Type Description and Tip... . ‘Cd‘ﬂf c
it
Time Breakpoint urve falue boun
o Event Inspector Window
Structures Palette +  AddEvent X Remove 8 Lock panel (defer processing of user actions) until the event case :oetes
+ Auto Grow [ Limit maximum instances of this event in event queue
— Exclude from Diagram Cleanup 1 [
N, Remove Event Structure
Abert butten Click OK to accept your changes. Click the Add or Remove button to define ancther event
Edit Events Handled by This Case... specifier to be handled by this case or remove the currently selected event.
[or I 0K Cancel Help
Duplicate Event Case...

(1) Next you will need to add an Event case to the Event Structure. (2) In the Event window expand
the LiveCurveResult in the Event Sources frame and select <All Elements>, (3) then select Value

Change in the Events frame, and (4) click on OK.

= |['|] "Live Curve Result": Value Change "H—
XY Graph
Source
Type pPXScale UnitLabel Text]
Time
CtiRef XY Graph
OldVal X Label bVScaleUnitlabel. Text| ~ CUrve Value Count
MewVal = ¥ Label iz
Curve Values.Values 85 kXY Graphl n—
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The BasicUlExample uses this Event Structure to update the plot.

fo[True -}
000 0000000000000 00000000000000000000O000000Q0 T T
[E}-| » & abort Measurement Abort button

(7 m— 1]
 Disabled and Grayed Out ~|—*Disabled

#PalmSens. vclass b e

Live Curve Result

#AlMethod NETH

A HAXY Graph

Abort button

[ m— 1]
[ Enabled w[—Disabled

D00 0000000000000 0 00000000 000000 0000000000 00CL

Measure button

= |[1] "Live Curve Result": Value Change 'Hi
XY Graph
Source [1 e— 1
o
Time
CHiRef xvm:mﬁ'aph
Oldval X Label Curve Value Count
Mew'Val = Y Label

Curve Values.Values g

To be able to visualize/process these results the Measure function VI and event structure cannot be in
the same loop.
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4.1.2 Controlling the instrument when a measurement is running

To add the functionality of aborting a running measurement drag and drop the AbortMeasurement
function VI from the PalmSens Ivclass into your block diagram.

M True 't

DooooOo0ooooooooooOOpoo0o0oooooooooo0oDoooo0o0ooooon

[F1-| r#abort Measurement Abort button
[ — 7]
_— [+ Disabled and Grayed Out ~[—Disabled

[2f m— 7]
[+ Enabled *[—Disabled

ODooooOoooooooooooOooooo0oooooooooooooooooooon

|o y
= [[1] "Live Curve Result": Value Change ~pf—————
XY Graph
Source [ — 71|
o
Time
CtRef KY Graph
OldVal X Label Curve Value Count|
MewVal s ¥ Label
Curve Values.Values i » XY Graph‘

APalmSens. lvclass k< sTer |

Make sure that the AbortMeasurement function VI and the Measure function VI are placed in separate
loops. Otherwise, the most likely scenario will be that LabVIEW will postpone executing the abort
command until after the measurement is finished. This also applies applies to the Disconnect and
Dispose function VI commands and any other Ul or blocks that you want to be able to execute in
parallel to a measurement.
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5 Appendix A: Parameters for each technique

All applicable parameters for each technique can be found here. For the inheritance hierarchy of the
the techniques, see section 3 in this document. See section ‘Available techniques’ in the PSTrace
manual for more information about the techniques.

Each technique is identified by a specific integer value. This integer value can be used to create a
class derived from the corresponding technique, as follows:

PalmSens.Method.FromTechniqueNumber(integervalue)

The integer values are indicated in this appendix inside the brackets [ ] following each technique
name.

The techniques are also directly available from the PalmSens.Techniques namespace. Please refer
to the PSTrace manual for explanations and expected values for each parameter.
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Amperometric
Detection

Chrono
Amperometry

Fast Fast
Amperometry Potentiometry

Impedimetric
Method

TimeMethod

MultiplePulse
Amperometry

PulsedAmp
Detection

Potentiometry

MultiStep
Amperometry/
Potentiometry

acVoltammetry

Cyclic

Voltammetry
Potential LinearSwee
Method P

ScanMethod NormalPulse
Chrono
PotStripping
DifferentialPulse

SquareWave
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5.1 Common properties

measurement)

Property Description Type

Technique The technique number used in the System.Int
firmware

Notes Some user notes for use with this method | System.String

StandbyPotential Standby Potential (for use with cell on System.Float
after measurement)

StandbyTime Standby time (for use with cell on after System.Float

CellOnAfterMeasurement

Enable/disable cell after measurement

System.Boolean

MinPeakHeight

Determines the minimum peak height in
WA. Peaks lower than this value are
neglected.

System.Float

MinPeakWidth

The minimum peak width, in the unit of
the curves X axis. Peaks narrower than
this value are neglected.

System.Float

SmoothLevel

The smoothlevel to be used.

-1 =none

0 = no smooth (spike rejection only)
1 =5 points

2 =9 points

3 = 15 points

4 = 25 points

System.Int

Ranging

Ranging information, settings defining the
minimum/maximum/starting current range

PalmSens.Method.Ranging

PowerFreq

Adjusts sampling on instrument to
account for mains frequency. It accepts
two values:

50 for 50Hz

60 for 60Hz

System.Int
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5.2 Pretreatment settings

The following properties specify the measurements pretreatment settings:

Property Description

Type

ConditioningPotential | Conditioning potential in volt

System.Float

ConditioningTime Conditioning duration in seconds

System.Float

DepositionPotential Deposition potential in volt

System.Float

DepositionTime Deposition duration in seconds

System.Float

EquilibrationTime Equilibration duration in seconds. BeginPotential is applied
during equilibration and the device switches to the

appropriate current range

System.Float

5.3 Linear Sweep Voltammetry (LSV) [0]

Class: Palmsens.Techniques.LinearSweep

Property Description Type
BeginPotential | Potential where scan starts. System.Float
EndPotential Potential where measurement stops. System.Float
StepPotential | Step potential System.Float
Scanrate The applied scan rate. The applicable range depends on the value | System.Float
of E step since the data acquisition rate is limited by the connected
instrument.

5.4 Differential Pulse Voltammetry (DPV) [1]

Class: Palmsens.Techniques.DifferentialPulse

Property Description Type

BeginPotential | Potential where scan starts. System.Float
EndPotential Potential where measurement stops. System.Float
StepPotential | Step potential System.Float
Scanrate The applied scan rate. The applicable range depends on the value | System.Float

of E step since the data acquisition rate is limited by the connected
instrument.

PulsePotential

Pulse potential

System.Float

PulseTime

The pulse time

System.Float

5.5 Square Wave Voltammetry (SWV) [2]

Class: Palmsens.Techniques.SquareWave

Property Description Type

BeginPotential Potential where scan starts. System.Float
EndPotential Potential where measurement stops. System.Float
StepPotential Step potential System.Float
PulseAmplitude Amplitude of square wave pulse. Values are half peak-to-peak. | System.Float
Frequency The frequency of the square wave System.Float
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5.6 Normal Pulse Voltammetry (NPV) [3]

Class: Palmsens.Techniques.NormalPulse

Property Description Type
BeginPotential | Potential where scan starts. System.Float
EndPotential Potential where measurement stops. System.Float
StepPotential | Step potential System.Float
Scanrate The applied scan rate. The applicable range depends on the value | System.Float
of E step since the data acquisition rate is limited by the connected
instrument.
PulseTime The pulse time System.Float

5.7 AC Voltammetry (ACV) [4]

Class: Palmsens.Techniques.ACVoltammetry

Property Description Type

BeginPotential Potential where scan starts. System.Float
EndPotential Potential where measurement stops. System.Float
StepPotential Step potential System.Float
SineWaveAmplitude Amplitude of sine wave. Values are RMS System.Float
Frequency The frequency of the AC signal System.Float

5.8 Cyclic Voltammetry (CV) [5]

Class: Palmsens.Techniques.CyclicVoltammetry

Property Description Type
BeginPotential | Potential where scan starts and stops. System.Float
Vix1Potential | First potential where direction reverses. System.Float
Vix2Potential | Second potential where direction reverses. System.Float
StepPotential | Step potential System.Float
Scanrate The applied scan rate. The applicable range depends on the value | System.Float
of E step since the data acquisition rate is limited by the connected
instrument.
nScans The number of repetitions for this scan System.Float

5.8.1 Fast Cyclic Voltammetry Scans

Class: Palmsens.Techniques.FastCyclicVoltammetry

Outdated class. PaimSens 3 and 4 only. CV’s with sampling over 5000 data points per second, use
the regular Palmsens.Techniques.CyclicVoltammetry() constructor instead.
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5.9 Chronopotentiometric Stripping (SCP) [6]
Class: PalmSens.Techniques.ChronoPotStripping

Property Description Type
EndPotential Potential where measurement stops. System.Float
MeasurementTime The maximum measurement time. This value should System.Float

always exceed the required measurement time. It only
limits the time of the measurement. When the potential
response is erroneously and E end is not found within this
time, the measurement is aborted.

AppliedCurrentRange | The applied current range PalmSens.
CurrentRange
Istrip If specified as 0, the method is called chemical stripping System.Float

otherwise it is constant current stripping. The current is
expressed in the applied current range.

5.10Chronoamperometry (CA) [7]

Class: PalmSens.Techniques.AmperometricDetection

Property Description Type

Potential Potential during measurement. System.Float
IntervalTime Time between two current samples. System.Float
RunTime Total run time of scan. System.Float

5.11Pulsed Amperometric Detection (PAD) [8]

Class: PalmSens.Techniques.PulsedAmpDetection

Property Description Type
Potential The dc or base potential. System.Float
PulsePotentialAD | Potential in pulse. Note that this value is not relative System.Float
to dc/base potential, given above.
PulseTime The pulse time. System.Float
tMode DC: I(dc) measurement is performed at PalmSens.Techniques.
potential E PulsedAmpDetection.
pulse: I(pulse) measurement is performed at | enumMode
potential E pulse
differential: I(dif) measurement is I(pulse) - I(dc)
IntervalTime Time between two current samples. System.Float
RunTime Total run time of scan. System.Float

5.12Fast Amperometry (FAM) [9]

Class: PalmSens.Techniques.FastAmperometry

Property Description Type

EqgPotentialFA Equilibration potential at which the measurement System.Float
starts.

Potential Potential during measurement. System.Float

IntervalTimeF Time between two current samples. System.Float

RunTime Total run time of scan. System.Float
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5.13 Chronopotentiometry (CP) [10]

Class: PalmSens.Techniques.Potentiometry

Property

Description

Type

Current

The current to apply. The unit of the value is the applied
current range. So if 10 uA is the applied current range and
1.5 is given as value, the applied current will be 15 uA.

System.Float

AppliedCurrentRange | The applied current range. PalmSens.
CurrentRange
RunTime Total run time of scan. System.Float
IntervalTime Time between two potential samples. System.Float
5.13.1 Open Circuit Potentiometry (OCP)

Class: PalmSens.Techniques.OpenCircuitPotentiometry

The same as setting the Current to 0.

Property Description Type
RunTime Total run time of scan. System.Float
IntervalTime Time between two potential samples. System.Float

5.14 Multiple Pulse Amperometry (MPAD) [11]

Class: PalmSens.Techniques.MultiplePulseAmperometry

Property Description Type

E1 First potential level in which the current is recorded System.Float
E2 Second applied potential level System.Float
E3 Third applied potential level System.Float
t1 The duration of the first applied potential System.Float
t2 The duration of the second applied potential System.Float
t3 The duration of the third applied potential System.Float
RunTime Total run time of scan. System.Float

5.15Electrochemical Impedance Spectroscopy (EIS)

Class: PalmSens.Techniques.ImpedimetricMethod

The most common properties are described first. These are used for a typical EIS measurement, a
scan over a specified range of frequencies (i.e. using the default properties ScanType =
ImpedimetricMethod.

enumScanType.FixedPotential and FreqType =
ImpedimetricMethod.enumFrequencyType.Scan). The additional properties used for a TimeScan
and a PotentialScan are detailed separately in next sections.

Property Description Type
ScanType Scan type specifies whether a single or multiple ImpedimetricMethod.
frequency scans are performed. When set to enumScanType

FixedPotential a single scan will be performed, this is
the recommended setting. The TimeScan and
PotentialScan are not fully supported in the SDK, we
highly recommend you to implement yourself. A
TimeScan performs repeated scans at a given time
interval within a specified time range. A PotentialScan
performs scans where the DC Potential of the applied
sine is incremented within a specified range. A
PotentialScan should not be performed versus the OCP.
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which the measurement is started

Potential The DC potential of the applied sine System.Float

Eac The amplitude of the applied sine in RMS (Root Mean System.Float
Square)

FreqType Frequency type specifies whether to perform a scan on ImpedimetricMethod.
a range of frequencies or to measure a single frequency. | enumFrequencyType
The latter option can be used in combination with a
TimeScan or a PotentialScan.

MaxFrequency | The highest frequency in the scan, also the frequency at | System.Float

MinFrequency

The lowest frequency in the scan

System.Float

nFrequencies

The number of frequencies included in the scan

System.Int

SamplingTime

Each measurement point of the impedance spectrum is
performed during the period specified by SamplingTime.
This means that the number of measured sine waves is
equal to SamplingTime * frequency. If this value is less
than 1 sine wave, the sampling is extended to 1/
frequency. So for a measurement at a frequency, at
least one complete sine wave is measured.

Reasonable values for the sampling are in the range of
0.1to1s.

System.Float

MaxEqTime

The impedance measurement requires a stationary
state. This means that before the actual measurement
starts, the sine wave is applied during MaxEqgTime only
to reach the stationary state.

The maximum number of equilibration sine waves is
however 5. The minimum number of equilibration sines
is set to 1, but for very low frequencies, this time is
limited by MaxEqTime. The maximum time to wait for
stationary state is determined by the value of this
parameter. A reasonable value might be 5 seconds. In
this case this parameter is only relevant when the lowest
frequency is less than 1/ 5 s so0 0.2 Hz.

System.Float

5.15.1

Time Scan

In a Time Scan impedance spectroscopy measurements are repeated for a specific amount of time at
a specific interval. The SDK does not support this feature fully, we recommend you to design your own
implementation for this that suits your demands.

Property

Description

Type

RunTime

RunTime is not the total time of the measurement, but the
time in which a measurement iteration can be started. If a
frequency scan takes 18 seconds and is measured at an
interval of 19 seconds for a RunTime of 40 seconds three
iterations will be performed.

System.Float

IntervalTime

IntervalTime specifies the interval at which a measurement
iteration should be performed, however if a measurement
iteration takes longer than the interval time the next
measurement will not be triggered until after it has been
completed.

System.Float
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5.16.2

Potential Scan

In a Potential Scan impedance spectroscopy measurements are repeated over a range of DC potential
values. The SDK does not support this feature fully, we recommend you to design your own
implementation for this that suits your demands.

Property Description Type

BeginPotential The DC potential of the applied sine wave to start the series | System.Float
of iterative measurements at.

EndPotential The DC potential of the applied sine wave at which the System.Float
series of iterative measurements ends.

StepPotential The size of DC potential step to iterate with. System.Float

5.16 Recording extra values (BiPot, Aux, CE Potential...)

The PalmSens.Method.ExtraValueMsk property allows you to record an additional value during your
measurement. Not all techniques support recording extra values, the SupportsAuxinput and
SupportsBipot properties are used to indicate whether a technique supports the recording of these
values. The default value for PalmSens.Method.ExtraValueMsk is
PalmSens.ExtraValueMask.None.

None, no extra value recorded (default)
Current
Potential

WE2, record BiPot readings (The behavior of the second working electrode is defined
with the method’s BipotModePS property. EnumPalmSensBipotMode.Constant sets it
to a fixed potential and EnumPalmSensBipotMode.Offset sets it to an offset of the
primary working electrode. The value in Volt of the fixed or offset potential is defined with

the method’s BiPotPotential property.)
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e AuxlInput, similar to PSTrace it is possible to configure the readings of the auxilliary input.
Using the PalmSens.Auxinput.Auxiliarylnput class you can assign a name, offset, gain
and unit to the auxilliary input. The following example demonstrates how to set up the
Pt1000 temperature sensor from PSTrace.

Change auxiliary input ¥
Aundliary input options

Type: |Pt10D0 w~

Mame: |Pt1000

Lescnption Temperature Sensar

Add Edt ... Delete Set selected

psCommSimpleWinForms.comm.AuxInputSelected = new PalmSens.AuxInput.Auxiliar
yInputType(true, "Pt1000", "Temperature sensor", -275f, 189.1f,
new PalmSens.Units.Temperature());

The can be ignored and set to true, the second argument is the name, third is the
description, fourth the offset, fifth the slope and the final argument is an instance of one
of the unit classes in the PalmSens.Units namespace.

Reverse, record reverse current as used by Square Wave Voltammetry

PolyStatWE, not supported in the PalimSens SDK

DCecurrent, record the DC current as used with AC Voltammetry

CEPotential, PalmSens 4 only

The PSSDKBiPotAuxExample example project demonstrates how to record extra values.

5.17 Multiplexer

The PalmSens.Method class is also used to specify the multiplexer settings for sequential and
alternating measurements. Alternating multiplexer measurements restricted to the chronoamperometry
and chronopotentiometry techniques.

The enumerator property PalmSens.Method.MuxMethod defines the type multiplexer measurement.
methodCA.MuxMethod

methodCA.MuxMethod
methodCA.MuxMethod

MuxMethod.None; //Default setting, no multiplexer
MuxMethod.Alternatingly;
MuxMethod.Sequentially;

//The channels on which to measure are specified in a boolean array
PalmSens.Method.UseMuxChannel: methodCA.UseMuxChannel = new bool[] { true, true,
false, false, false, false, false, true };
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The code above will perform a measurement on the first two and last channels of an 8-channel
multiplexer. For a 16-channel multiplexer you would also need to assign true or false to the last 8
channels.

Alternating multiplexer measurement can only measure on successive channels and must start with
the first channel (i.e. it is possible to alternatingly measure on channels 1 through 4 but it is not
possible to alternatingly measure on channel 1, 3 and 5). The multiplexer functionality is demonstrated
in the PSSDKMultiplexerExample project.

5.171 Multiplexer settings

When using a MUX8-R2 multiplexer the multiplexer settings must be set digitally instead of via the
physical switches on the earlier multiplexer models. The type of multiplexer should be specified in the
connected device’s capabilities, when the multiplexer is connected before connecting to the software
the capabilities are updated automatically. Otherwise, when using the MUX8-R2 the
PalmSens.Devices.DeviceCapabilities.MuxType should be set to
PalmSens.Comm.MuxType.Protocol manually or by calling
PalmSens.Comm.CommManager.ClientConnection.ReadMuxInfo,
PalmSens.Comm.CommManager.ClientConnection.ReadMuxinfoAsync when connected
asynchronously.

For the MUX8-R2 the settings for a measurement are set in PalmSens.Method.MuxSett property with
an instance of the PalmSens.Method.MuxSettings class. For manual control these settings can be
set using the PalmSens.Comm.ClientConnection.SetMuxSettings function,
PalmSens.Comm.ClientConnection.SetMuxSettingsAsync when connected asynchronously.

method.MuxSett = new Method.MuxSettings(false)
{
CommonCERE = false,
ConnSEWE = false,
ConnectCERE = true,
OCPMode = false,
SwitchBoxOn = false,
UnselWE = Method.MuxSettings.UnselWESetting.FLOAT

1
5.18Versus OCP

The versus open circuit potential settings (OCP) are defined in the PalmSens.Method.OCPmode,
PalmSens.Method.OCPMaxOCPTime, and PalmSens.Method.OCPStabilityCriterion properties.
The OCPmode is a bitmask specifies which of the following technique dependent properties or
combination thereof will be measured versus the OCP potential:

= Linear Sweep Voltammetry:
o BeginPotential = 1
o EndPotential = 2
= (Fast) Cyclic Voltammetry
o Vitx1Potential = 1
o Vix2Potential = 2
o BeginPotential = 4
= Chronoamperometry
o Potential =1
= Impedance Spectroscopy (Fixed potential and Time Scan)
o Potential =1
= Impedance Spectroscopy (Potential Scan)
o BeginPotential = 1
o EndPotential = 2

The progress and result of the versus OCP measurement step are reported in the
PalmSens.Comm.MeasureVersusOCP class, which can be obtained by subscribing to the
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PalmSens.Comm.CommManager.DeterminingVersusOCP event which is raised when the versus
OCP measurement step is started.

//Defining versus OCP measurement step for a Cyclic Voltammetry measurement
_methodCV.0CPmode = 7; //Measure the (VtxlPotential) 1 + (Vtx2Potential) 2 +
(BeginPotential) 4 = 7 versus the OCP potential

_methodCV.0CPMaxOCPTime = 10; //Sets the maximum time the versus OCP step can take to
10 seconds

_methodCV.0CPStabilityCriterion = 0.02f; //The OCP measurement will stop when the
change in potential over time is less than ©.02mV/s, when set to @ the OCP measurement
step will always run for the OCPMaxOCPTime

5.19Properties for EmStat Pico

There are two method parameters specific to the EmStat Pico. The PalmSens.Method.PGStatMode
property sets the mode in which the measurement should be run, low power, high speed or max
range. This mode can be set for all techniques but Electrochemical Impedance Spectroscopy. The
second property is PalmSens.Method.SelectedPotentiostatChannel which let you choose on which
channel the EmStat Pico should run the measurement.
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