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RelaxIS 3 — Basic Tutorial

Contents of this Tutorial
In this tutorial you will learn the following steps:

e Creating a new project folder

e Loading of an unknown data file into RelaxIS

e Plotting the spectrum in different representations

e Assigning the spectrum to a model, here: an equivalent circuit
e Fitting the spectrum

e Examining the fit results

Please follow the steps to get a basic idea of how to work with RelaxIS 3. Please install and start
RelaxIS 3 to begin.

Step 1 — Creating the Project Folder

On the Welcome Screen click “Create new project” or, if you deactivated the Welcome
Screen, choose Main > Project Folder > New from the ribbon bar. ﬂ

Mew
This creates a new, empty project folder.
Step 2 — Adding the Data
Click the Data and Quality > Data Files > Add button on the main ribbon bar. o
In the Filename field, enter: %relaxis_appdata%\Tutorials\Basic and press Enter. Add

Select Data.txt in the folder view and click Open.

This opens the data file and displays the Unknown Data File dialog.

Step 3 — Designating the File Format

Using the drop-down menus above each column, select Frequency > Z’' > Z” as the column
designations.

Alternatively, use the Premade button to select F | Z’ | Z” to auto-assign the correct designations.

Click OK (This File) once you have entered the correct column designations.
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| Please specify the format of the unknown file [ =11o |n
‘ E\Data"Data"\Data txd ‘
. | Premade I

Please assign roles to the columns Flzz
Frequency +~ Z° : 1z

: Flz'|-z

r/

104. X|F|Z'|Z"
0.012826%g205... |104.55 R
0.016451905%g... | 104.93935 HE] LdNF e
0.021102034285... |104.9959999703... |-0. X|X|F|Z'|Z"
0.027066520700... |104.9393339511... | -0.00191321950... o
0.034716868189... | 104.9999999157... |-0.0024533080... B2 1=e4
0.044529585099... |104.9399398679... |-0.00314761028... FIX|Z | 2"
0.057115864781... 1049393397826, | -0.00403728256...
0.073259654282. . | 104.9399996424 | -0.00517241978... FIX|Z'|-Z
0.093966483149... 104.9399994117... | -0.00664203324 TR
0.120526093687... 1049393330322 | -0.00851948742 . IX1X1Z']
0.154532773641... | 104.9999984078... |-0.01092751501... FIX|X|Z'| -2
0198288394912, . |104.9393973806... |-0.01401613021...
0.254334576130... | 104.9399956306... | -0.01797785077...
0.326222200971... |104.9999929102... |-0.02305928639...
0.418428850790... |104.9399223360... |-0.02957698798...
o arca  lans cnnconninc o and W
Splitting options Column Delimiter
(® Automatic () Dont split the datafile (® Tab () Space () Comma (_) Full Stop
(O Set datapaints perfile: 50 z O Custom: |:|

| OK (This file) I OK (Allfiles) |4 Skip (Thisfile) | [ Skip (Al files)

*® Cancel

Step 4 — Selecting Different Plots

Click the Plotting > Data Explorer > Change Preset button to change the type of plot to show
the data in. You can cycle between the Nyquist Plot and Bode Plots of Z’/-Z” or |Z]|/Phase
Angle.

Alternatively, you can click the bottom-part of the button and select the plot you wish to
use directly.

When you have tried the different plot types, please return to the Nyquist Plot.

Step 5 — Selecting Different Transfer Functions

Click the Fitting > Fit Components > Transfer Function button to change the transfer
function that the data is represented in. You can cycle between the Impedance, Admittance,
Complex Capacitance and Elastance.

Alternatively, you can click the bottom-part of the button and select the transfer function
directly.

When you have tried the different transfer functions, please return to the Impedance.
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Step 6 — Assigning the Spectrum to a Model
Click the top part of the Data and Quality > Spectra > Move to Model button to assign the

=t
spectrum to an equivalent circuit. Move to
- . . . . . MDdEI *
In the Build a Model dialog that is displayed, type R-(R)(C) into the input box.
Alternatively, click the following button combination:
Clear T r—l|:li——|-|_—||:l'——}
> > .
| Build a Model =1
Favortes  serDefined Simple Battery Chains Advanced Quick Reference:
>—|> EIS Elements
—:I%)——:I% — “ R Resist
C C::alsc?tgr
I Inductor
P Constant Phase Element
W Warburg
Wo Warburg-Open
Add elements Ws Warburg-Short
(®) Serial () Parallel G Gerischer Element

Tim Transmission-Line-Model

Tims Transmission-Line-Model Short
EEE@.MM.HH.... Bo Bisquert-Open TLM

Bs Bisguert-Short TLM
mmm Zarc (R)(P) element, based on Tau
_ _ _ _

Diglectric Elements (Connect in parallel)

Create Ch
SEIETE Hv Havriliak-Negami-Term
@ Add O Replace Co Cole-Cole-Term
+  Times Cd Cole-Davidson-Term
Sig Conductivity-Term
c Capacitor (e.g. for C_inf}
Clear | |R- R)(C
{ }_ '{ :”{ )| v Building Circuits
P QK ¥ Cancel Write serial elements after one another.
(RCI = Series of Resistor, Capacitor and
Preview Inductor).
Put parallel elements in brackets (e.g. (R}C)
_:'_lﬁ_ is the Voigt element).
» Separate zerial and parallel chains by - (e.g.
R-(R}(P} i= a series of resistor and a Voigt-
Element).

Optimized model: |R-R)C)

Please click OK once you are done.

Afterwards, the Spectra Selection dialog is shown. Select the Current Model radiobutton to select all
spectra from the current model (which is just the one in this example).

Please click OK to continue. Your spectrum is now assigned to the equivalent circuit, but it is not yet
fitted.

Step 7 — Setting Initial Parameters

Notice that a new graph has appeared in the Data Explorer window. This shows the plot of the
equivalent circuit with the current parameters, displayed in the Parameter Explorer window.

Notice further, that the plot is still a bit off of the data.

In the Parameter Explorer window, click the Resistance 1 > Value cell and enter 30. Press Enter to
confirm.

Click the Resistance 2 > Value cell and enter 70. Press Enter to confirm.
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While entering the values you can notice two things:

e The blue fit plot changes according to the entered values (the circle moves left and increases
in width).
o Another light-green line appears and should be aligned over the data points.

The light-green line is a Test Fit. This shows you what would happen if you fit the data right ﬁ
now with the current settings (parameter values, transfer function, weights, algorithm,

Live Test
etc.).
The test fit is automatically done every time you alter significant settings. This is called the
Live Test function.
Since the light-green line aligns with the data, we can be sure that the fit will succeed.
A= oy MO - RelaxS - Unsaved project folder (New project)® - O X
Main Data and Quality Fitting Fit Results Plotting Extras Windows
= e, org” asz7 e X e
Q0 [ = &€ ¥ m ¢ T o= =
Add Remove load from Move to Copyto Merge Kramers-Kronig  Circuit Edit Raw Subtract | Change Spread Sort Spectra
Cliphoard Group ~ Group ~ | Spectra Tast Screening Spectrum Data  a Circuit | Metadata Parameters
Data Files = Spectra = Data Quality = Change Spectra = GroupOrganizationr
Parameter Explorer 3 x Data Explorer - X
H H Legend A
Fixed? Name Value Error 26 - T
[0 | Resistance 1 |30.00000000 | D0(0%)
[1 | Resistance 2 | 70.00000000 | 0.0 (%)
[] |Capacitance 1 RGN 0.0 (0%) o7 4
c
-~
= 184
~N
1
o]
0.0 i
< > T T T T T
30 50 70 a0 110
—l:l—ﬁ' » Zl l Q
Spectra Explorer o x
Groups: | R-(R)(C) -
Fited?  Temperature DC Voltage AC Voltage Free Variable Mea Thickness Lower frequency limit Upper frequency limit Data source
E:\Data‘\Data"Data.bd
< >
RelaxlS Weighting mode: Log10® |  Transfer function: Impedance Est. frequency: 6451.2691 WCF Link

Step 8 — Fitting the Data
Press the Fitting > Perform Fits > Single button to execute the fit with the current settings. ’

Notice the following: single

e The Test Fit disappeared.

o The blue Fit graph now aligns with the data.

e The values in the Parameter Explorer table have changed and now show the fit results.

e The Error values for all parameters in the Parameter Explorer window now show (very small)
values indicating the uncertainty of the fit for each parameter.
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Parameter Explorer B x Data Explorer - X
H Legend A
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[] | Resistance 1 [30.00000000 [1.01E-14 (34E-14%)
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c
~—
= 20
N
b
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Step 9 — Examining the Fit Quality

Click the Fit Results > Results > Fit Information button.

Here you can find many additional information about the recently performed fit for the selected
spectrum.

Summary

You have seen how to load data into a project folder in RelaxIS. Afterwards you have examined the
spectrum in different representations before assigning it to a suitable equivalent circuit.

You have set up the fit using manual entry of parameter values with the help of the live fit graph as
well as the Live Test function.

Finally, you have examined the fit quality using the Fit Information feature.
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