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Getting Started with EC-Lab®:
EIS: Electrochemical Impedance
Spectroscopy

Getting Started: EIS



The aim of this presentation is to guide the user to set the appropriate
parameters to perform an EIS measurement.

Only PEIS technique will be discussed hereafter but the information given in the
presentation can be adapted to GEIS, SPEIS, SGEIS, PEISW techniques.

Getting Started: EIS



Ereloene PROCEDURE

Insert the EIS technique

Insert other(s) technique(s) if needed
Set the « Advanced Setting » tab

Set the « Cell Characteristics » tab
Set EIS technique

Start the experiment

ounkwnNE

NOTE:
It is assumed that the computer and the instruments are connected. This is explained in the Getting Started named

“EC-Lab’: Connection to the instrument(s) & Channel(s) selection”.

Tutorials on impedance theory are available on request. No theoretical background will be discussed in this getting
started.
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BioLogic 1- Insert the EIS technique

EC-Lab V10,21 - [VMP3 - 192,168.0.1, channel 1 - no experiment]

*In the experiment frame, click on the |20 " so=-cr-rsrm=nss
g button to insert the new %= __ S
technique J— :I::a:sanmmm,umesmtmuthelm

Parameters Settings

o =3

insert new technique ll

Stolus . ‘ Time. . | Ewe | 1. ‘ Bufler . [ £ |0[]u |Range .

wri [T Ctevell 8| Resdmode € 0,0 Ob/s
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BioLogic 1- Insert the EIS technique

Scien

Insert Techniques &

=1{= Electrochemical Techniques A

* Select “Potentio Electrochemical
Impedance  Spectroscopy —  PEIS” % [ Voltamperometic Techriques

gz Impedance Spectroscopy
. )

EWE
technique available in the “Impedance NANAWARE
v Staircase Potentio Electrochemical Impedance Spectrozcopy [Mott-5 chottlky) - SPEIS

Spectroscopy” folder. The technique is
hlghllghted |n blue When Selected B;\L/th;t?r;t;:i:S;rsochemlcalImpedance Spectrozcopy Wait - PEISW

% Technique Builder b
== Ohmic Dirop Determination
=i Electrochemical Applications

° Cl iC k O n t h e ”O K” b UttO n @ Batteries Testing FEIS experiment performs impedance measurements into

ﬁ Phatovalaic/Fusl Cells patentiostatic mode in applying a sinus around a DC potential E

that can be et to a fived value or relatively to the cell

L_@ Corrasion equilibrium potential.
|~ Custom Applications Fuor wery capacitive of low impedance electrochemical systems,
[= Special Applications the potential amplitude can lead to a cument overflow that can

shop the experiment in order to protect the unit from overheating,
Using GEIS instead of PEIS can avoid this inconvenient
situation.

Moreover, during conosion experiment, a potential shift of the
electrochemical system can ocour. PEIS technique can lead to
impedance measurements far from the corrozion patential while
GEIS can be perfarried at a zero current.

Inzert Technique Load from default Custonn Applications

) Befare Advanced setting [ External devices
) After Cell characteristics

Getting Started: EIS



BioLogic 2- Insert other(s) technique(s)

Science Instruments

EC-Lab V10.21 - [VMP3 - 192,109.209.237, channel 1 - experiment: <no name> - technique: Potentio Electrochemical Impedanc.. F:JEwm

. . Experiment Edit Yiew Graph Analysis Tools Config Windows Help -
*Click on the 4 button to insert any  cciw T =" TT7TT55ET T
additional technique(s). D::us- e p:r.macvmum A bl IR S0 - O E | Sdkoo v
A | ot [Qoresee

SetEato E= [00000 ¥ v Eoc »
fortg =0 hfG m 000

Expetiment [ Becod evesy di = 5060 A v

of dt = 01000

Note: it is possible to remove technique
or to move technique before or after.
First select the technique that you want
to remove/move (the technique will be

PR

Parameters Settings

highlighted in blue) and then by clicking - ~
on the appropriate button. —
Fogest mng= [0 timefs)
# Toadd y - e
= Toremove e T
s To move before T
% To move after e
Hsuux ) | Time . | Ewe . | 1 | Bufler . |m | Eoc hreg . Range cycle Ns . nel m—i{
TN o T | s i
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Elol i 3- Set the « Advanced Setting » tab

° Click on the Advanced Settings tab.
Then the « Advanced Settings » window is
displayed.

For EIS measurements, the default
parameters of the « Advanced Settings »
are suitable for most of application.

NOTE:
This window is different for the VMP3
family and for the SP-300 family.

VMP3 family:
SP-50, SP-150, VSP, VMP3, CLB-500, CLB-2000,
HCP-803; HCP-1005

SP-300 family:
SP-200, SP-240, SP-300, VSP-300

VMP3 family

SP-300 family

Campliahce
Modify on dizconnected cells anly |

Ewe from -10 % J 1
Ece fram -10 W J 1w
Safety Limits

[JEyeman= 000 ¥

[Eugmin= 000 v

Clm= 0,000 mé,

[ 13-Qal=  Jo.00 mdh

[ &nglog N1 [max = | = ’W W
[JAnglogIN 2 |max  » | =000 W
[ E stack slave max = oo W

[JE stack slave min= [000

for t> I me

Electrodes Connection

Modify on dizconnected cells anly |
standard v

WE /CA2
refl

o]
RE/refz "% |
ECE i
ref3
CE/CAT

Mizcellaneous

D Texst export
CIFiter 57 Edit
[ Smoathan [0 paints

[ Create one data file per loop (linked techniques only)

u—
Filtering

Ewe, | |60kHz  +

Safety Limits

O Epyamman = ’W W

[JEuemin= 000 v

Clm= 0.000 mé

(1 13-Gel = [0.00 mé.h

[ AndlegIN1 (max | =000 v
[JAnaogIN 2 [max  » | = o000 W

for t> 10 g

Channel Ultra Laows Current Option
() Floating High speed scan
(®) Grounded

Drefinition of high speed value
dependsz on the curent range uzed.
Electrodes Connection

kadify on dizconnected cells only |

skandard w
F1
51 c T WE
5o e I
Ecei
33 CE
F2

Migzellaneous

[ Text export
[ Fiter 7 Edit
[ Smoothon [0 paints

[] Create ane data file per loop [linked techniques only)

D efault
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SB'O!'s?mge:f 4- Set the « Cell Characteristics » tab

Click onthe @ Cell Characteristics | tab.
then the « Cell Characteristics
window is displayed.

Information about the cell and some
comments.

Electrode surface area has to be set if the
user want to work with volumic/surfacic
resistance (€2/ cm3 or cm?) instead of
resistance (Q2).

TIP:
Possible to record the impedance of the WE
but also the impedance of the CE.

NOTE:
All these infomation are stored in the data file

Getting Started: EIS

EC-Lab V10.21 - [VMP3 - 192,109,209 (SNSRI

Experiment Edit Yiew Graph Analysis Tools Conl El d . |
BEeH [M-7 56705 ectrode materna
Devices [#] Tusn to OCV batween tachniques |n|t|a| StatE
+=-aOw® *

o E lectralyte
& SP-240 - vrtual @sms.
o OMS'* Carnments
» Sel Eyato E= 00000
for g = |_ h

[ Record evesy dl = [3,000
of dt =

Electrode suface area  |0.001 CITE %

haracteristic mass 0,001 g ¥

Battarny »»
E quirvalent weight

|EI.EIEIEI a/eq.
|EI.EIEIEI a/cm3

ERange= 10V 10V DEnSit_'r'

Reference electrode

v (]

Offzet potential vs. Wormal Hydrogen Electrode: 0.000°%

[unzpecified]

Record
Ecen WEMLAD
Jomn B Al refl ———— :
= EV =Y Modify mode .-“-‘-.nah:ug IM 1.8 FE fref? ET -
Analog M 25f Ecel —
Fecord external devices on Analog IN# ref3




BioLogic

Science Instruments

Parameterz 5ettings

* Click on the tab or
directly on the EIS technique in the list
of techniques. The technique s
highlighted in blue.

Devices [

*  Three different blocks composed the EIS
technique (described in the next slide):

- First, select single or multisine mode

- Second, conditioning and initial period

- Third, EIS measurement (amplitude,
frequency, sampling rate)

* It is possible to add or remove
sequence by clicking on the <+
buttons -

EC-Lab v10.21 - | okl

Experiment Edit View
—

BEBW [T Advanced Settings

o= & O 9 Lo
= Cell Characteristics

@ SP-240 - virtual
@ VMP3-237

1 Parameters Settings
dp - =3

5- Set the EIS technique

| r Turh to OCW between techniques 111
aF

(%) Single Sine

Mode [O Mult Sine

SetEpeto E= 00000 ¥ s |Eoc ~
fortg= [0 h[d mn [3000 8
[ Becord every dl = [0.000 | mé »
or dt= W g

wih[© Nd= 5 points per decade
o
O Nr=f51 ipoinits from I to Ff
.n[ Logatheic spacing
Linear
sinus ampltude Vg = [{00 mV [Vims = 7.07 mv)
wakfor pey=[070  period before each fraquency
avetage Na = [1 measute(s] per frequency
drit conection [
Begeat mc = [0 time]
A0V: 10V ~ (]
Aokt = 5 18"
IRange= | auta v
Bandwidth =

E Flange =

5 - madum W (48 )

Gobacklo seq Ny = [0 55 ke dcyaias]
0 timels) /Ar et coquace)
increment cycle number ]

formp =

|Tir|e. |E|r¢. || |B|.ﬂe| |m

3 Status
wr: ETEEE et T

8

NOTE:
All the settings may be changed during
the experiment (except Irange, Erange,
bandwidth, single/multisine mode).
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Scan fiom Fj= 200000 |kHz  w
to Fp= 00000 |mHz |+
with |: © Ng= s paints per decade

ar

) N1=[51 points from Fj to Ff

II"||:CIr

Logarithmic zpacing

Show frequencies »»

Linear spacing

dinuz amplitude W3 = o0 Y [z~ 707 mv]
wait for py= 110 period before each fiequency
average Ng= |1— meazure(s] per frequency
drift corection [

Hepeat ng= [0 timefs]

E Range= 10v:10v w D
ki = 38 T8
| Range= |ALta w

Bandwidth= |5 - medium |+ [~ 48 s / scan)

Gobackto seq Mg = |0 (T e fcheimass

0 time(s) A7 4w e rogeascel
T

increment cycle number [

for mp =

-

L=




\/\ Elol i 5- Set the EIS technique

Turn ta OCY between techniques 1

P
To reduce the duration of the experiment, the multisine mode is available.
Mode | © Single Sine Several frequencies are applied in the meantime. This mode is active only for
tulti Sine .
frequencies below 10 Hz.
SetEyeta E= [00000 Y vz |Eoc -
for tg = [0 hlo mn [oooo E u(h)
[] Becord every dl = [0000 | mé w Um
o dt = [g.000 T
Scan from Fj= 200000 |kHz » !
to fp= 100000 |mHz
with (=) Ng= g points per decade
5 Ny=|51  pointsfrom Fj to Fg
. Logarithmic spacing Um
o o
Linear zpacing
sinus amplitude ¥5 = [10.0 my [ims ~ 7.07 mv)
wait far pw = (010 period before each frequency
average Ng= [1 measure(s] per frequency
drift comection [ ]
Repeat ng= [0 timefs]
ERange = |-10v; 10V v |[.]
Sasataiivr = TS
| Range= | Auto -
Bandwidth= | 5 . medium  + [~ 48 s / scan]
Gobackto seq. Mg = [0 /097 sawk acdie
farmg = [0 timels] /&7 i et regaarcal
increment cycle number [

Getting Started: EIS



Elol i 5- Set the EIS technique

Turn ta OCY between techniques 1

*  Defines the potential at which the EIS measurement will be performed. This

can be defined versus several voltage reference.

P
Mode O] Sing_le Sine
(1 Multi Sine
I SetEyeta E= [00000 Y vz |Eoc -

tor b = |0 hil ma 0000 5
[] Becord every dl = (000 i W
or dt= (0000 ¥

Ref (the potential of the reference electrode)

Eoc (Open circuit voltage)

Ectrl (potential of the previous controlled voltage,
if a technique is set before the EIS)

Scan from Fj= (200000 |kHz w
to fp= 100000 |mHz »
it (=) Ng= points per decade
ar
() N1 =51 points from Fj to Ff
. Logarithmic spacing
Linear zpacing

sinus amplitude ¥5 = [10.0 my [ims ~ 7.07 mv)
wait far pw = (010 period before each frequency

Emeas (potential of the previous measured voltage,
if a technique is set before the EIS)

It is possible to hold this potential during a certain time (t;) before starting
the experiment (conditioning period).

increment cycle number [

average Ng= [1 measure(s] per frequency
drift comection [ ]
Bepeat ng= [0 time(z)
ERange = |-10v; 10V v |[.]
Sasataiivr = TS
| Range= | Auto -
Bandwidth= | 5 . medium  + [~ 48 s / scan]
Goback to seq. Ng" = |0 FEREET mene fafempasd
farmg = [0 timels] /&7 i et regaarcal

Getting Started: EIS




Elol i 5- Set the EIS technique

Turn ta OCY between techniques 1
P

Defines the frequency sweep:

Mode [ga:ﬁ:gﬁge * minand max frequencies
* data point sampling (log or linear spacing, points per decade, or total
SetEyeto E= 00000 Y ¥& [Foc v point between min and max frequencies).

for tg = [0 hjo mn jDO00 ¢
[] Becord every dl = (000 i W
or dt= (0000 ¥

F o

Frequencies list E|

Scan from Fj= (200000 |kHz w

to Ff= 00000 |mHz =~ NOTE: Frequencies (Hz]
(=) Ng= g points per decade 200 000,000 000

with i i
& Ny F— poiisont; b 1 To check the frequenaes at which the EIS are 1315 123331212 EEE
Logarithmic: spacing . performedr click on the ’Shl:uw frequencies »» ]B‘Itton' E1 678,765 530
or Showfrequencies 2]

Linear zpacing a 41 571.349 586
sinus amplitude ¥5 = [10.0 my [ims ~ 7.07 mv) . . L. . 123 ag?ggg ggz
wait far pw = (010 period before each frequency The durat|0n Of the experlment IS Indlcated at the 12 851.187 M5
average Ng= [1 meazure(z) per frequency bOttom Of the bIOCk in ItG/ICS It dependS on the E gggggg ?g%
dift conection [] range of frequencies, the chosen sampling and also ggggééﬁ Egg
e on the N, parameters (shown in a next slide). 1 809058 538
E Range = [-10%;10% v|[.] 1222 234 671
Sasataiivr = TS o
| Range= | auto v Mumnber of frequencies I8
Banduwidth = | 5 - medium |+ l [~ 48 ¢ / scan] l FE i bl
Goback to seq. Ng" = |0 R ende dmpas
forng = [0 timels] ARt coapavical
increment cycle number [

Getting Started: EIS



BioLogic

Science Instruments

Turn ta OCY between techniques 1
P

5- Set the EIS technique

(%) Single Sine

Mod
oae [OMultiSine

SetEweto E= [00000 ¥ v& |Eoc v
fortp=[0  hld mn [Qooo s
[ Recod every di= G000 |ma v
or dt= 0000 =

Scan from Fj= 200000 |kHz »

to fg= 100000 |mHz +
[ & Ng=1[s points per decade
with |5

O N1 =[5 points from Fj to Ff

. " Logarithmic spacing
in | o

: . Show frequencies >>
Linear spacing

I sinus amplitude ¥5 = [10.0 my [ims ~ 7.07 mv)

E—
waitfor py= [010  period before each frequency
average Ma= 1 measure(s] per frequency
drift comection [ ]
Repeat ng= [0 timefs]

ERange = |-10v; 10V v |[.]
Sasataiivr = TS
| Range= | Auto -

Bandwidth= |5 . medium  + [~ 48 ¢ / scan)

Goback to seq. Ng" = |0 FEREET mene fafempasd
farmg = [0 timels] /&7 i et regaarcal

increment cycle number [

Getting Started: EIS

Amplitude of the perturbation. The corresponding RMS value is indicated

between brackets on the right.




BoEogIe 5- Set the EIS technique

Turn ta OCY between techniques 1

ar

(%) Single Sine

Mod
oae [OMultiSine

SetEweto E= [00000 ¥ v& |Eoc v
fortp=[0  hld mn [Qooo s
[ Recod every di= G000 |ma v
or dt= 0000 =

Scan from Fj= 200000 |kHz »

to fg= 100000 |mHz +
[ & Ng=1[s points per decade
with |5

O N1 =[5 points from Fj to Ff

. |: Logarithmic spacing
in | o

sinus amplitude Vi = 0.0 my [ims ~ 7.07 mv)

waitfor pw = 010 periodbefors eacheauency] | ¢ Period of rest before a new frequency.
average Mg = r measure(z] per frequency
drift comection [ ]

Linear zpacing

Repeat ng= [0 timefs] TIP: . . . H
o Important to activate when there is a big gap between two frequencies. For
E Range = [-10%; 10 hd

———— example, if one measurement is performed at 1 kHz and the following one is
| Range= | Auta v performed at 1 Hz

Bandwidth= |5 . medium  + [~ 48 ¢ / scan)

Goback to seq. Ng" = |0 FEREET mene fafempasd
farmg = [0 timels] /&7 i et regaarcal

increment cycle number [

Getting Started: EIS



BioLogic 5- Set the EIS technique

Science Instruments

Turn ta OCY between techniques 1

ar

(%) Single Sine

Mod
oae [OMultiSine

SetEweto E= [00000 ¥ v& |Eoc v
fortp=[0  hld mn [Qooo s
[ Recod every di= G000 |ma v
or dt= 0000 =

Scan from Fj= (200000 |kHz w
to fp= [100.000 |mHz +
it |: & Ng=[5 points per decade

ar

O H1=8 points from Fj to Ff
. Logarithmic spacing

Linear zpacing

sinus amplitude ¥5 = [10.0 my [ims ~ 7.07 mv)

wait far p W= 010 period befare each frequency

average Ng= [1 measure(s] per frequency
drift comection ||

Bepeat ng= [0 time(z)
ERange = |-10v; 10V v |[.]
Sasataiivr = TS
| Range= | Auto -
Bandwidth= | 5 . medium  + [~ 48 s / scan]
Goback to seq. Ng" = |0 FEREET mene fafempasd

farmg = [0 timels] /&7 i et regaarcal

increment cycle number [

Getting Started: EIS

Number of measurements performed at the same frequency.

repeat the sweep of frequencies.




BioLogic 5- Set the EIS technique

Science Instruments

Turn ta OCY between techniques 1

P
Mode | 5 St ore
SetEweto E= [00000 ¥ v& |Eoc w
fortp=[0  hld mn [Qooo s
[ Recod every dl = G000 |mh v
or dt= 0000 =
Scan from Fj= [200.000 |kHz +
ko Fp= 100000 |mHz @+
with |: Cc? Ng=Js  points per decade
() NT=J51  pointsfrom Fj to Ff
. Logarithmic spacing
o o
Linear zpacing
sinus amplitude Wa = 100 v [Vims ~ 7.07 m)
waitfor py= [010  period before each frequency
average M= 1 measure(s] per frequency
drift comection [ ]
Bepeat ng= [0 timefs]
ERange = |-10v; 10V v |[.]
Sasataiivr = TS
| Range= | Auto v
Bandwidth= | 5 . medium  + [~ 48 s / scan]
Gobackto seq. Mg = [0 /097 sawk acdie
forng = [0 timels] ARt coapavical
increment cycle number [

Getting Started: EIS

Patented drift correction. Must be activated for measurements on slow
systems which is not yet in his steady state conditions.




Elol i 5- Set the EIS technique

Turn ta OCY between techniques 1
P

(%) Single Sine

Mod
oae [OMultiSine

SetEweto E= [00000 ¥ v& |Eoc v
fortp=[0  hld mn [Qooo s
[ Recod every di= G000 |ma v
or dt= 0000 =

Scan from Fj= 200000 |kHz »

to fg= 100000 |mHz +
[ & Ng=1[s points per decade
with |5

O N1 =[5 points from Fj to Ff

. |: Logarithmic spacing
in | o

: . Show frequencies >>
Linear zpacing

sinus amplitude ¥3 = W i [z~ 707 mv]
waitfor py= [010  period before each frequency
average Ng= [T measursls) per iequency The Erange has to be wide enough to be in the range of the operating
dift correction [] voltage of the battery but narrow enough to get an optimized resolution
S in voltage measurement/control.
[ E Range = |-10Y; 10Y v It can be modified by clicking on '+ | or[.].
P The resolution is given in italics below the box.
Bandwidth= | 5 - madium (485 / scar
Gobecktn seq Ny = [§ /00 e it/
forng = [0 timels] ARt coapavical

increment cycle number [

Getting Started: EIS
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5- Set the EIS technique

Turn to OCY between techniques A1
P
Mode | 5 St ore
SetEweto E= [00000 ¥ v& |Eoc w
fortp=[0  hld mn [Qooo s
[ Record ever di = G500 |t v
or dt= 0000 =
Scan from Fj= [200000 |kHz +
ko Fp= 100000 |mHz @+
with |: Cc? Ng=Js  points per decade
() NT=J51  pointsfrom Fj to Ff
. Logarithmic spacing
o o
Linear zpacing
sinus amplitude Wa = 100 v [Vims ~ 7.07 m)
waitfor py= [010  period before each frequency
average Mg = |1— measure(s] per frequency
drift comection [ ]
Bepeat ng= [0 time(s]
ERange = |-10v; 10V v |[.]
Sasataiivr = FE I8
ange = | Auto ~
Bandwidth= | 5 - medium  + [~ 48 s / scan]
Gobackto seq. Mg = [0 /097 sawk acdie
forng = [0 timels] ARt coapavical
increment cycle number [

Getting Started: EIS

Current range for EIS experiment.

TIP:

Select auto as the level of current at low and high frequency may

be very different.




Elol i 5- Set the EIS technique

Turn ta OCY between techniques 1
P

(%) Single Sine

Mod
oae [OMultiSine

SetEweto E= [00000 ¥ v& |Eoc v
fortp=[0  hld mn [Qooo s
[ Recod every di= G000 |ma v
or dt= 0000 =

Scan from Fj= (200000 |kHz w
to fp= [100.000 |mHz +
it |: & Ng=[5 points per decade

ar

O N1 =[5 points from Fj to Ff

. |: Logarithmic spacing
in | o

* This parameter defines the stability/speed of the instrument. For high

Linear zpacing

sinus amplituds Vi = IG5 mV (Vims = 7.07 mv] frequency measurement, set fast bandwidth. For example, Bd 7 for VMP3
watfor py= 070 period before each frequency family and 9 for SP-300 family.
dﬂg "t |1:|'— e el sl 2 e (See manuals and application note for more information bandwidth).
Bepeat ng = lu_ time(z)
Note:
e s (-] The bandwidths of the VMP3 family and the bandwidth of SP-300 family are
| Range = [ 4uto v not identical. Bandwidth 7 of VMP3 is different from the bandwidth 7 of the

l Bandwidth= | 5 - medium VJ [~ 48 = / zcan] SP-3OO

Goback to seq. Ng" = |0 FEREET mene fafempasd
farmg = [0 timels] /&7 i et regaarcal

increment cycle number [

Getting Started: EIS



Elol i 5- Set the EIS technique

Turn ta OCY between techniques 1
P

(%) Single Sine

Mod
oae [OMultiSine

SetEweto E= [00000 ¥ v& |Eoc v
fortp=[0  hld mn [Qooo s
[ Recod every di= G000 |ma v
or dt= 0000 =

Scan from Fj= (200000 |kHz w
to fp= 100000 |mHz »
it (=) Ng= g points per decade
ar
() N1 =51 points from Fj to Ff
. Logarithmic spacing
Linear zpacing

sinus amplitude ¥5 = [10.0 my [ims ~ 7.07 mv)
wait far pw = (010 period before each frequency

average Ng= [1 measure(s] per frequency
drift comection [ ]
Bepeat ng= [0 time(z)
ERange = |-10v; 10V v |[.]
Sasataiivr = TS
| Range= | Auto -

* This allows you to perform several cycles or sequences of EIS

(485 / scan] measurement.

The user defines at which sequence he/she would like to go back and for
how many times.

Bandwidth= | 5 . medium  +

Goback to seq. Ng" = |0 FEREET mene fafempasd
farmg = [0 timels] /&7 i et regaarcal

increment cycle number [

Getting Started: EIS



Ejﬁ!:s?umgeff 6- Start the experiment

) ) EC-Lab V10.21 - [VMP3 - 192.109.209.237, channel 1 - experiment: <no name> - technique: Potentio Electrochemical Impedanc.. DE|®
* Click on [=® button to check if the = e e ven gun waise sk cony e e

— — ————— —— p— p— — — —

. BEBHE iy 3 5 6 7 8 9 10 11 12 13 14
settings are accepted Deviees [ Tunto OOV between techricues 1 PRTIR AR 8- B @[S v

=6 O *

@ SP-240 - virtual N
@ VMP3- 237 | Mode [@smsm

) MuliSine

*  Some warning messages may show up.

Sel Eyato E = [0,0000 ¥ v |Eoc i
fetg=0 hfo mn Q000 =

EC-Lab §| Experiment DMW»G-WSNV

— dvanced Settings o o = [3000

. ' Sl Scan from fi= 0000 KH: v
9 Accept the modifications for channel 12 2 i ! :
\"q/ to fy= 00000 wHz

- <3 l m[@ Ng=[6  poinis per decade

Technique . FEIS O MNr=[B1 ponlshom (G lo Ff

| o Ehesl ==
Electrode connection : standard Linear spacing

CE vs. WE compliance : -10 % to 10 ¥ e
L ) Pw= 010 pei o) requency

Safety Limits : none T N (el o ket

drit conection [

Rogast ng =[5 timels)

ERange= -10V.10V v
Aokt = 25 18"

| Range = | uto v

Bandwidh= 5. medum |+

[]Do not show this message again (7482 scar)

Gobacklo seq Nyt = [0 /0Fank lacmine/
formy = [0 time(s) /7 mest somarce)
increment cycle rumber ]

. Click on the P button to start the
experiment.

Hsuux | Time . | Ewe . | 1 | Budler |m | Eoc ‘ freq . Range . cocle . Ns . el . ne

U oifine ORI Modity mode € 0,0 Ob/s

L=

. It is possible to stop, pause, go to next sequence, go to next technique by clicking on the

buttons - I

Getting Started: EIS
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Experiment Edit Wiew Graph Analysie Tools Config Windows Help

B E G 102 3 4 5 B 7 8 3 1011 12 13 14 15 16

Example of resulting data

2 & -

[ 5how :

Nyquist Impedance  »

Lithium_PEIS_03.mpr
— -Im(Z)vs. Re(Z)

Default plot:
Nyquist plot.

Other plots are alsg available such as:

Bode Impedance
Myquist Impedance
Black Impedance
|Z] ws. &

Bode Admittance
Myquist Adrmittance
Black Admittance

Devices Tumn to OCV between techniques ]
¥+ 0 Boaw | F
@ WHP3 - virtual @ Single Sine
Mode 5
O Multi Sine
SetEpgto E= (00000 ¥ ows Eoc i
fortg=[0  h[d mn [0000 3 000002 7
Experiment [ Record every di = [0,000 mh v .
Advanced Settings or dt= {0,000 #
-0.000002 4
Cell Characteristics
Scan from Fj= (200000 | kHz ~
Parameters Settings to Fg= [00000  mHz 0000004
- -5 @ Ng= points per decade
with |0
T PEIS O Nr=[m points from £ to Ff -0.000006 -
Logarithmic spacing
Linear spacing
sinus amplitude ¥ = [10.0 mt [Wrms ™ 7.07 miv)
= -0.00001
wait for pyg= (010 period betore each frequency E
=]
average Ng= [1 measuie(z] per frequency E-D.DUUUQ—
drift comection [ ] E
Hepest ng= |0 time(s] -0.000014 -
ERange= |10V, 10v ~|[] [
ety = A P b
IRange= | Auto v
3 -0.000015
Bandwidth= | 5- medium  + [~ 48 s / scanl]
-0.00002+
Gobackto s=q. Ng' = (TR e fadiaas
formp = |00 timelz] AP st cogaacel -0.000022 4
increment cycle number [
-0.000024
-0.000026
aint . | Eoc .

‘ Time . | Ewe . | Buffer

‘ !
E’P Modify mode ﬁ

EI Status .

WMP3

T T
) 0.00001 0.00002

Re(Z)/kOhm

freq . 3 . cycle Nz . ncl nc2

12.6e-5,8.1e-6 Obvs
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Elol i Few additional tips

File Selection

Files
— — m m m ariables
C:HEC-Labiw10.214Datah5 ampleshEISAWPEIS_at_7hHz mpr
* Check the value of the AC and DC current and - S S Representation: [ Custam =
H X ¥l ¥2
potential. L E LB
RelZ)/0bem ] [ [
AmZ)0bem ] ] [
Ebm [ [ O
PhaselZ)ddea ] [ [
timeds 1 1 [
<Ewerd ] [ [
defma 1 [ [
cpclenumber | | [ | [
T = e T e I
Ewel™ ] [ O
A 0 O O
HU[IJ{UHIII'I I_I I_I I_I w
[+#] 5ame selection for all files -Elequenc:ies
[ Hide Additional Y ariables -
keep previous awes process
[ keep previous zoom
(teor] (20 (o]
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