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The aim of this presentation is to guide the user to use Zfit in the most efficient
way.

NOTE:

Tutorials on impedance theory are available on request. No theoretical background will be discussed in this getting
started.
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Ereloene PROCEDURE

1. Open EIS data

2. Open Zfit

3. Set the appropriate Equivalent Circuit
4, Set the fit

5. Minimize

6.

Copy/save EIS data fit

NOTE:

Only good quality data can be fitted to provide relevant information. How to optimized the EIS measurement is
discussed in the getting started on EIS techniques (“Getting Started with EC-Lab®:EIS: Electrochemical Impedance
Spectroscopy).
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BioLogic 1- Open EIS data

EC-Lab V10.21
° In the " Experlmentn Men u, Se|eCt " Load [SleCdlclag Edit Visw Graph Analysis Tools Config Windows Help

Data File” (or Ctrl+0).

W Load Data File. .

* The “Open” window appears, .
Irport From Text. ..
B Export as Text...

* Browse through the “Open” window to find
the file of interest (when selected the file is

Laokn: | 5 EI5 ¥ OF e Er

h | g h I | g hte d n b I ue ) . Exit Ty £ batterie 104h_Va=0.5rmy_pw=0_Na=1_no drift_ssparats_repetition_12
TR ” g C. AEIS\PEIS_at_TMHz.mpr | Sibattery 104h_Va=0.5mv_pw=0_Na=1_no drift_separate_12
Heilt IS P E I S_a t_7 M H zm p r ﬂ Ie . €% \MP_supsreap. mpr My Fiecent | @bathery 104h_Va=0.5mY_pw=0_Ma=1_no drift_separate_long cable_12

C\ A\CvAUNdersampled_supercap, mpr
€4, \CV_44_Supercapacitor. mpr

Ch. Apattery 108h_Ya=10my_pw=0_Na=1_no drift_sepd
Cih ACY bow-4_01. mpr

Documernts g)battery 104h_Wa=0.5mY_pw=0_Ma=36_drift_separate_repetition_12
@battery 104h_a=0.5mV_pw=1_Ma=1_no drift_separate_12
@battery 104h_Ya=10mb_rw=0_Ma=1_no drift_separate_12

g)battery 104h_Va=10mb_pw=0_Ma=1_no drift_separate_long cable_12

* Click on the “Open” button

Desktop
@ battery 104h_Ya=10m_pw=0_Ka=1_no drift_together_12
= @ battery 104h_Ypp=10mY_pw=0_Ma=1_no drift_separate_12
___/ EIEIS_Graphic

£ILIFePO4_PEIS_10mHz_12
3 Lithium_PEIS_03

) Mott-Schottay_PY
EIPEIS_10loops

My Documents

TIP:

It is possible to open .mpr file but also every
text file. To perform Zfit, the text file has to
have the following information:

* Frequencies E
« Re(2) wirs T Chavell B Aesdmoce g ot
* -Im(Z). Zfit cannot work with Im(Z), so if the

file contains Im(Z), Im(Z) has to be converted

to -Im(2).

<

dp Computer

File ame: |PEIS_at_7MHz |

@

My Metwark Files of type: | EC-Lab data files [*.MPR.* MPP_" MPT)

‘ Ewe ‘ 1 ‘ Buffer . | Eoc ‘ 000 . | | Rarge .
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BioLogic 2- Open Zfit

Science Instruments

EC-Lab V10.21 - [Grap®

¥ Experiment  Edit View Graj

*In the “Analysis” Menu, go into the v £t e oo D
“Electrochemical Impedance Spectroscopy” [+em«a= - |3
subfolder and then select “Zfit” (or F6 as

Tools Config  Windows  Help

E3]

¥ {4 MottSchottky... Z Fit

Photovoltaic / Fuel Cells

ﬂ Corrosion 4 ,§< Kramers-Kronig...
keyboa rd Shortcut) Show Analysis Results... Selection| Results |
Equivalent circuit
3.51 |R1+M2/R3 v [Ed (&)
paran. sel.lsignlvalue unit |dev. A
3
N w“ ) . . . A1 +- el Ohm HRHH
The “ZFit” window is displayed, N R gl e
2 5l « td2 +- 1 g HHHE
R3 +- 10 Ohm HHHH
[l
£ 21 |
= . |§a
2 _|a
= 1.5/ O
- 1] < >
x
0.5 Fit
W%g Select cycle(s)
0 tethad | Randomize + Levenberg-Marquardt |
Randaomize
-0.51 Stop randomize on 10000 iterations
0 2 Stop fiton | 5000 | |iterations V|
Re(Z)/kO Weight Bl v
Stans | Time . | Ewe . | | ‘ Bulfer ‘ Eoc ‘ 000 ‘ | Range )C2 N )C,-"I\"'ﬁ RN
wiry T Crereell 8 Read mods [ 0367, lterations s Cycle RN
[Minimize ][EseudoC ][ Copy ]
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\/L BioLogic 3- Set the equivalent circuit

* Click on the “Edit” button, the “Equivalent Circuit [ | | &
- . . . Select Resultz
Edition” window is displayed, Fovaont i
|R1+M2/A3 ™ @ =
* Select the equivalent circuit of interest (highlighted in pen, -Isifnl;*a';e it v
W+~ e m W
que). Rd2 +- 1 Db s 1
. td2 +/- | 3 s
HeiRl/(Cl-I-CZ/RZ) R3 +- 10 Ohm e
O
. . . . g
If you don’t find the equivalent circuit, it is possible to 0
. . . . . [
design a new one. This will be shown in the next slide. — O v
s rEqui\iralent Circuit Edition
* Click on the “OK” button. e b
Fit TS =
Select T [4 (& Elements)
Method A
Randomize CURTsC2A2) Myquist Diagram [1mZ) vs RelZ])
Stop randomid® C1/R1/C2+R2)
TIP: Cl fH1i[L2+F\2]
Stop fn s
Two parameters can be used to sort out some A it m
equivalent circuits among all circuits offered in the Zfit 4 ' e of
. Iterations  wuw ff | R1+C2/R2eM3
library: the type and the number of elements. it e et
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BioLogic 3- Set the equivalent circuit

Equivalent Circuit Edition

. . . S Description
Create your own equivalent circuit | R1M2MR3+Ls e | PO—
W
i i H . . . O ,1_[3] Element(s]
* In the edit box, write the new equivalent circuit according D —
to a specific syntax (see below). [0 Cieuits
R1+02/R2+4wdz2] ~
R1+02/R2 |
. . . . . R1+02/R2+03/R3
* Click the « Add » button. The equivalent circuit will be R102/R203/RCARA
. . . . R1+02/R2+R3/M4+R 4]
displayed in blue in the list afterwards. Al-R21C2:C3R
R1+w/2/R2
R1+w/dl
SYNTAX: R1+wid2/R2
° Wl
1- For elements in series, use the sign “+”. v
. . . . . . . Wwidl/R1
For example for R in series with C the equivalent circuit will R102/R2+03/A3)
be “R1+C1". |
2- For elements in parallel, use the sign “/”. '

For example for R in parallel with C the equivalent circuit will
be “R1/C1”.
3- If several elements are in series or in parallel with each

other, then the considered elements must be set between EC-Lab =S

brackets “()”.

For example for R2 and C2 in series together and in parallel 4B\, circuit definition error: empty circuit

with R1, the equivalent circuit will be “R1/(R2+C2)”. EC-Lab 5
NOTE. y l i R1+Q1/(R2+C3/R3) is already included into the circuit list !

When you click on the “Add” button, the equivalent circuit is
checked. If the syntax is not correct or if the circuit already
exists in the list the following error messages show up.
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BioLogic 4- Set the fit

2 Fit @
Selectionl Results |

E quivalent circuit

* If the box of the “sel.” column is checked the value will be RN =0 =
minimized during the fit. If not checked, the value is used as is in the ( e seljsn|vobee i R\
) ) L. . [w] +4 1e3 Ohm N
fit process i.e. not minimized. Rdz |6l +- 1 O o
1d2 +- 1 3 KR
R3 +- 10 Ohm e
* It is possible to force positive/negative value by clicking on the sign —S
box. O
N
| | -

* Possible to calculate (no fitting process) to get the impedance data
obtained using the parameters entered in the table by clicking on the

Fit

« calculate » button. Select cyclels
Method | Randomize + Levenberg-Marquardt |
Randaomize
Stop randomize on W iterations
Stepfiten 5000 | |iterations w |
‘wheight El »
% i KA
|terations HHHR Cycle HHRN
[Minimize][EseudoE][ Copy ]
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SB'O!'s?mge!f 4- Set the fit and minimize

2 Fit @
Selectionl Results |

E quivalent circuit
|R1+M2/R3 v [Edt) (&)

param. se|.| 3ign |\ralue unit |dev. ~
R1 + 1e3d Ohm ey
Rd2 + 1 Ohm HHHE
1d2 +- 1 3 KR
R3 +- 10 Ohm i

OoOood

* Select the method used for the fit, there are three kinds of method
It is possible to stop the fit after a certain number of iterations. ’, —
Randomize is used to find the inital values for the fit. Otherwise, the Methad

value in the table are used. Randorize
Stop randomize on W iterations

Stopfitan | 5000 | |iterations b4 |
‘wieight El v
% e WA

N OTE . |terations HHHR Cycle HHRN
« x2» is the error on the fit whereas « dev » is the standard deviation of tMinimize]llPseudoE][ Comy )
the value of each parameters of the fit.

| Randomize + Levenberg-barquardt | » |

* Click on the « Minimize » button.

o)

It is possible to fit several cycles in the meantime. If « all » Cycles is set in the Select
box. A « XXX.mpp » file will be created with all the values fitted for each cycle.
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Ereloene 6- Copy/Save EIS data fit

Z Fit 3]

Selectionl Results |
E quivalent circuit
|R1+02/R2 v [Edt) (&)
param. sel.|sign|\ralue |unit |dev. ~
R1 +/- 5746 Ohm 0.206
G2 +/ 083 1e6 F.z"[al) 7E.05e-12
a2 + [0BBE8 05001
R2 +/- BB 706 Ohm 05018
O
O
O
O
Il v
< >
Fit
Select cycle(s)
Method |F|and0mize + Levenberg-Marquardt | » |
Randomize
* It is possible to save the EIS data file by two means: Stoprandorize on 10000 kereons
Stopfitan | 5000 | |iterations V|
‘wheight El »
- Copy the parameters and values of the fit, in editable format (*.doc file x 11.07 XV 04353
. . . [terati 5000 [Lk) Cycl
for example). For this click on the “Copy” button and then paste in a e ™
document. (Miriize | [Eseidot | Cogy | gave )

- Create a “*.fit” file. For this click on the “Save” button. Then a text file
with the parameters is automatically created in the folder where is the
original mpr file.
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Example of Fit

-Im{Z)/mOhm

Status

WMP3

-Im(Z) us. Re{Z)
— Lithium_PEIS_03.mgar & +  Lithium_PEIZ_03_zfit.mpp

*
Selootion | Results |
44 Equivalent circuit
[L1+RZR3/M3WE |
5 (=]
parari. |sel.|sign ‘value Linit dev. ~
L1 - 6284e9 H 25296
1 A2 - 001078 Obm 2936
R3 1.957e-3  Ohm 0172309
1] a3 -2 Fs(a1) 168348
a3 07055 1
3 - 0617 383 Okm.s™1/2 007968
] O
]
] -
-14 < »
1 Fit
Select cycle(s)
-3+ tdethod ‘ Fandomize + Simplex v |
a4 Stop randomize on 10000 iterations
Stopfiton (5000 | [erations — +|
54 “Weight
72 989223 wiNw 0mEs
Iterations 5000 (Simplex) Cycle HARN
&
74
T
5
Buffer

| Time

e [

‘Ewe | |

Read mode

Re{Z)/mOhm

| Eoc | [ | Range

e 134,775 Obls



