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1. Introduction

Some physical systems change their optical properties under the influence of an electrical voltage or
current applied. Such behavior is of high scientific interest and reached already great economic
importance in the fields of electronic displays, smart windows and electronic newspapers, acting as
electro-chromic devices.

The electric control of their absorbance may have influence on the spectral properties of such
systems. Dependent on the state, color or tone may change, what can be investigated quantitatively
by means of CIMPS-abs. For many applications, besides color aspects, the dynamic properties are of
high importance as well. The switching time, very important for instance for displays and modulators or
the reaction time of smart windows is determined by the kinetic processes of transport- and Redox-
reactions or structural re-organization which cause the optical changes.

Dynamic Transmittance Reflectance DTR transfer function analysis follows the ideas popular for
instance in Electrochemical Impedance Spectroscopy. The basic transfer function in EIS is given
between voltage and current. Like for EIS, in DTR a bias control voltage (or current) applied to the
sample is modulated by a small test signal amplitude. Differing from EIS, the sample is illuminated
using a certain calibrated static intensity P, and the transmitted or reflected light P* is recorded and
treated as response signal in dependence of the electrical excitation.

The dynamic transfer function DTR is calculated as the quotient between the response modulation
signal (the relative intensity change in time P*P = TR* ) and the excitation signal (Voltage U* or
current 7*, dependent on the selected mode, potentiostatic or galvanostatic).

In the frequency domain, the time dependency of both signals can be cancelled out in the quotient,
apart from a characteristic phase shift ¢ which may depend on the frequency o.

U =U-e’, I"=1-¢’ (force signals, amplitudesU, , j = imaginary unit)

*

P s A
- =TR =TR -’ (response signal, amplitude TR))
* P . jo+g - A
DIR,, = Zi = Tg d T ? -e’?, [DTRPO,]z V™' (potentiostatic DTR)
‘e
TR TR-&/™* TR _ .
DIRy, = - G G e’’, [DTRga,]= A (galvanostatic DTR)

DTR spectra can be understood in principle like EIS. Time constants can be extracted and assigned to
certain charge transfer, relaxation and transport processes. Their characteristic phase angle helps to
distinguish between them.

It is known, that EIS suffers from the ambiguity of the spectra: different mechanisms may lead to
identical dynamic transfer functions. It is an exceptional property of DTR, that the response function
can be assigned unequivocally to an occurring colored species. In combination with EIS, DTR may
help to cancel out further ambiguities, like it can be done also in combination with IMPS/IMVS data.
DTR can be performed with most calibrated light sources of different spectral properties from the
Zahner portfolio. By changing the wavelength, DTR may be extended selectively to the case, when
more than one colored species is present.

DTR is a brand-new field. Unlike in EIS or CIMPS, immediate modeling support is not available from
Zahner at the moment. The user may profit nevertheless from the stringent treatment of DTR data in
Thales, which is orthogonal to the treatment of EIS and CIMPS data. The user is invited to define his
own mathematical models via the USR function in SIM for simulation and fitting purposes.

DTR gives valuable dynamic information which belongs to a certain bias within the systems steady
state characteristic. Besides, CIMPS-dtr supports slow, quasi-static scan features determining the
steady state characteristics. In order to characterize the static transmittance reflectance behavior in
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dependence of the applied voltage, the sample voltage can be swept linearly between two limiting
voltages under potentiostatic control. It is save to assume, that mostly not the direct current, but the
accumulated charge is more characteristic for the description of an actual quasi-static TR-state of an
electro-chromic system under galvanostatic control. Therefore the TR-characteristic in galvanostatic
mode is supported in form of a charge scan.
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2. Hardware and Installation

CIMPS-dtr consists of the following components:
e Standard CIMPS system
e SEL 033 calibrated photosensor with cable set fitting to the main potentiostat probe E/I
e Additional slave potentiostat for sample control

Connect the standard CIMPS components LDA, light source potentiostat and feedback photodiode in
the way described for standard CIMPS and route the EPC Channel 1 to the light source potentiostat.

Connect the photo-electrochemical cell PECC respectively the sample under test to the additional
slave potentiostat (sample control potentiostat) and route the EPC Channel 2 to the Cell potentiostat.

Connect the SEL 033 calibrated photosensor to the main potentiostat.

Light Source .
Potentiostat (éeFlICPgtheanr:L(]);tgt Zennium / IM6
EPC Channel 1
ByEE | —
o/ glole @
| .. olgee Jux -@
1 SOOI @@
LDA with light source SEL 033
and feedback photodiode calibrated photosensor

Fig. 1 Connection scheme of CIMPS-dtr. The probe E/I connectors of the light source are connected to the slave
potentiostat (PP211 or XPOT) using the cable supplied with CIMPS-dtr. The photo sensor located in front of the
cell is connected to the BNC socket of the LDA.

An enclosure covering the complete optical bench is necessary to avoid detrimental effects
= caused by ambient light during the whole measurement time.
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3. CIMPS-dtr Software

3.1. Startup

CIMPS-dtr is easily activated by using the pull down menu as shown in Fig. 2. To open the pull down
menu click onto the Z-icon B in the title bar of the Thales window.

m 71.29 USB

===
(=) I'hales Help

Virtual Instruments *
Z-Man

R -ErE

% Controlled IMPS f IMVS
Battery Cyding QPY Emission CV

@ Coating and Laminate Test ﬂ Absorbance CV

Relaxation Voltammetry E Light Spectra Analysis

d Cross Transfer Function Lightsource Characterization
=
Remote Control ﬁ Photocurrent Spectroscopy

B Ring Disk Bipotentiostat ﬂ Fast Intensity Transients

Fig. 2 Start of CIMPS-dtr using the pull down menu

After initialization of the three potentiostats, the main window of CIMPS-dtr is displayed (see Fig. 3).

7 Thales 71.29 USB
DTR: dynamic transmittanc

Sample Control

Lamp Data Cell Data Transmittance
[w- m=2 1

[nm,a] J TIR increase by
Reduction ® ,,\7
TrriE i o Start dynamic TF
Last dynamic TF
Startvoltage scan
_— Voltage Scan Parameters —,_ Open scan
1. Edge Potential ([RRRYS
dge Potential 1.000V

n Speed 100m Vis
#of 1
# Sampl ycle

Fig. 3 Main window of CIMPS-dtr after startup



M CIMPS-dtr 8-

ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

3.2. Light Source Control

All functions necessary for controlling the light source are easily accessible by the light source control
icon. Differing from standard CIMPS, access is established through an intermediate dialog menu.

Source Control Control”

Fig. 4 Icon of the light source control in default
(left hand side) and active state (right hand side).

N Iightls_gurﬁe

3.2.1. Light Source Calibration

Light sources delivered by Zahner are calibrated allowing the direct input of light intensity in W/m>.
Therefore the calibration file of the light source has to be loaded before use.

Open @@
lightsource control [} Suchenin: | (= cimps =] o E-
MName Griffe | Typ Geandert am -~
] 0548ts02.is_ 14KB IS_Datei 22.12.2010 10:32
. set intensity [EllosaswlioLis_ | 16KE IS_Datei 15.12.2010 12:51
|Ight50ur' - |z o550bl01.i5 16KB 15_Datei 15.12,2010 11:57
C k - control potentiostat | =) 0551gri01.is_ 16KB IS_-Datei 15.12,2010 12:03
oniro | =) 0552800115 _ 16KB IS_-Datei 10.01.2011 13:45
open calibration data k [ P e em e i anne mmee aann
< >
calibrate full scale TIR
Dateiname:  [0543wllD1 s _ LOAD
Dateityp: lis_-Fies | EXIT

Fig. 5 Loading light source calibration data.

Click the light source control icon (Fig. 5, left hand side) to open the light source control dialog. In the
light source control dialog (Fig. 5, middle) select open calibration data. Now the file dialog for choosing
the light source calibration file opens (Fig. 5, right hand side). In the file dialog select the file
corresponding to the light source. After installation of the calibration data CD, light source calibration
files are located in c:\thales\cimps. The name of the calibration file consists of the serial number and
the ordering code of the light source, e.g. 0549wIr01 for the white light source with serial number 549.

3.2.2. Intensity Control

The intensity of the light source is set by clicking the light source control icon (Fig. 6, left hand side). In
the light source control dialog (Fig. 6, middle) select “set intensity” to open the intensity dialog (Fig. 6,
right hand side). Enter the desired intensity here and confirm by either hitting the enter key or clicking
the green button top right.

| setintensity p | Set Intensity (max.142.32)

Iightsour*e

Contro : intensity [W/mt21: 5o
open calibration data =
calibrate full scale TIR

Fig. 6 Setting the intensity of the light source

By setting an intensity of 0 W/m? the light source is switched off. Here the confirmation dialog (Fig. 7)
offers two options. In case of “yes” the light source potentiostat is switched off so the current-carrying
leads are floating. In case of “no” the light source potentiostat stays on but is set to OV.
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Switch off lightsource

-:ges -:nu

Fig. 7 Options for switching off the light source

3.2.3. Control Potentiostat

The test sampling screen of the light source potentiostat can easily be reached by selecting “control
potentiostat” (Fig. 8). The potential displayed here is not the voltage applied to the LED but has a
special meaning. It is the response signal of the feedback sensor at the cell site. Control voltages are
automatically calculated by the set intensity function (refer to chapter 3.2.2) so setting a voltage here
is not necessary.

¥4 Thales 71.29 USB BEX

OPOTENTIOSTAT OON TESTSAMPLING & =
@GALVANOSTAT ®OFF  POTENTIOSTAT CONTROL

DC VOLTAGE A
L L / oG
lightsource control [ <] | . _| i)
DC CURRENT @m—, AC display

| | calibration

Ilghtsourﬁe

R

Conlro check ce
open calibration data connections
calibrate full scale TIR

Fig. 8 Entering test sampling of the light source potentiostat

3.2.4. Full Scale Transmittance / Reflection Calibration

The absolute intensity measured by the SEL 033 calibrated photo diode depends on the preset
intensity of the light source, the optical aperture of the experimental setup and the state of the sample
investigated. Therefore a reference measurement considered as maximum transmittance has to be
done. This is accomplished by selecting “calibrate full scale T/R” in the light source control (Fig. 9 left
hand side and middle). Now adjust the experimental setup for maximum transmittance and
acknowledge the dialog of Fig. 9 right hand side by clicking it.

lightsource control <]

i setintensity Full scale T/R calibration:
Ilghtﬁgur@e : e —
Conirol® =

Adjust beam for max. T/R

open calibration data

calibrate full scale TIR k

Fig. 9 Procedure for full scale transmittance / reflection calibration

In case the SEL 033 calibrated photodiode was not connected to the Zennium/IM6 potentiostat an
error message is displayed. Check the connection of the SEL 033 and repeat the full scale calibration.
The same error is displayed in case ambient light disturbs the reference measurement. In this case
reduce ambient light e.g. by using an enclosure around the optical bench.
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3.3. Dynamic Transfer Functions

After the light source has been activated and a transmittance full scale calibration has been performed
(refer to chapter 3.2) dynamic transmittance measurements can be done.

3.3.1. Sample Control

In order to record dynamic transfer functions the state of the sample and the excitation signal have to
be set. Therefore click the sample control icon (Fig. 10 left hand side and middle) to enter
testsampling and potentiostat control (Fig. 10 right hand side). Here choose either potentiostatic or
galvanostatic mode, set a DC bias and amplitude. Now return to the CIMPS-dtr main screen by
pressing the middle mouse button or by clicking the x button at the top right.

7 Thales 71.29 USB = BEx

E3
EEEREYZ ©OPOTENTIOSTAT O ON TESTSAMPLING &
@GALVANOSTAT ®OFF  POTENTIOSTAT CONTROL

DC VOLTAGE .
J'I u ! i
- J DC CURRENT

Sample Control

- FREQUENCY |
Ce Cell Data

e 5 IMPEDANCE ="
[ 1 *[v]
[A] [A]

Fig. 10 Sample control icon and potentiostat control screen
The actual potential and current of the sample are displayed in the CIMPS-dtr main screen. The

controlled quantity (potential for potentiostatic mode and current for galvanostatic mode) is marked
with an asterisk (see Fig. 10 left hand side and middle).

3.3.2. Sweep and EIS-Setup

The frequency range and the parameters of the dynamic measurement are set in the sweep and EIS
setup. Pease consider, that electro-chromic processes often appear at slow timescales. Using high
test frequencies under this circumstances will only reflect artifacts due to the break-down of the
response signal to zero.

74 Thales 21.29 USB D E]@§|
[ x|

Electrochemical Impedance Spectroscopy

=] .

o

T

impedance spectra
analysis

Fig. 11 Setting up frequency range and parameters for dynamic measurements
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For details regarding the function of the recording parameters refer to the EIS manual. When finished
return to the CIMPS-dtr main screen with the middle mouse button or by clicking the x button at the
top right.

3.3.3. Sign of response

The response of a sample to an excitation can be divided into two general cases. Either transmittance
can increase with oxidation at the working electrode, i.e. when driving potential more positive. Or
transmittance can increase with reduction at the working electrode, i.e. when driving potential more
negative. These two cases differ in a phase shift of 180° in the force response relationship. In order to
get minimum phase spectra the type of sample can be set by the radio buttons shown in Fig. 12.

T/R increase by

Reduction ®
Oxadation !

Fig. 12 Setting the sign of response

In case the sign of response is set to the wrong direction phase will be shifted by 180°.

3.3.4. Recording Dynamic Transmittance Spectra

After all settings are done, the measurement can be started by clicking the “Start dynamic TF” button
(Fig. 13 left hand side). During measurement the spectrum and most recent data are displayed online
(Fig. 13 right hand side). Concerning details of this screen also refer to the EIS manual.

74 Thales 71.29 USB =2 FEK

Spectrinm) 02,03.11
FURS I

Last dynamic TF

| Start voltage scan
| Open scan

s
&

B
I N R Lo b L P Pie
100m  300m 1 2 5 10 20 50 100
frequency / Hz —

Fig. 13 Starting and recording dynamic measurements

After measurement has finished, the spectrum is displayed for review and saving in different formats
(Fig. 14 left hand side). For a first quick investigation of the spectrum click the graph to activate the
crosshair mode (Fig. 14 right hand side).
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¥4 Thales 71.29 USB ¥ Thales 71.29 USB
Spectrum: last record Spectrum: last record

A

|transmittance| / V- |phase| / save measurement |transmittance| / V-’ |phase| /

P

export ascii list

export drawing

hardcopy

200m import ascii B

Lol Ll Lo 111l | IIIHHU Lol L Lo 1ol Lod a1 i)
100m  300m 1 2 5 10 20 50 100 100m  300m 1 5 10 20 50 100

2
frequency / Hz — o ok yram frequency / Hz —

Fig. 14 Display of spectrum after measurement and crosshair mode

You can return to this screen from the CIMPS-dtr main screen using the “Last dynamic TF” button until
a new measurement is started.

3.3.5. Saving Dynamic Transmittance Spectra

In the display spectrum screen (Fig. 14 see left hand side) click “save measurement” in order to save
the spectrum. Now two options are available (Fig. 15 right hand side). “Save measurement & settings”
returns to the display spectrum screen (see Fig. 14) after the file is saved. “Save & pass to analysis
program” saves the file to disk and automatically opens it in SIM, the simulation and fitting program of
Thales.

SAVE COMPLETE DATA <]

EEED A

tirement -
save & pass to analysis program |

Fig. 15 Saving transmittance spectra

In both cases a dialog for entering additional information about the experiment is opened (Fig. 16 left
hand side). The data entered here will be saved in the header of the file and can be retrieved when
opening or exporting the spectrum later. When finished click the green button on the upper right
corner. In the file dialog (Fig. 16 right hand side) select a path and filename for saving the spectrum.

DESCRIPT ION [ oo specta BIX

Suchen in: | \J) spectra ﬂ " |°_’F ER-

System - -

cell . : B -08 51Z2ua Name Grafie | Typ Geandert am 5

cell = : . |Z)absorbance Dateiordner 07.05.2009 10:18

Temperature : |Zhuptake_deffect1 DﬂtE!UrdFlEr 22,04.2008 11:31

Tine |Duptake_deffect2 Dateiordner 22,04,2008 11:31
[Ciuptake_e03 Dateiordner 22.04.2008 11:31

Comment coating.ism JKB ISM-Datei 24.04,2006 05:53
demo00.ism 3KB IsM-Datei 25.04.2008 11:15
demo01.ism 3KB ISM-Datei 25.04.2008 11:17
(IEﬂdpmnnJ iem KR TSM-Datei 75049008 11:18 ¥

Serial Oty. : _

Unit . Dateiname:  [flenamelism

Value g Dateityp: Jism-Files ~| EXIT

Fig. 16 Entering comments and choosing location and name while saving spectra
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3.3.6. Text Export of Dynamic Transmittance Spectra

In order to export the measured data for use in third party software select “export ASCII list” in the
display spectrum screen (Fig. 14 left hand side). Three options are available for ASCII text export (Fig.
17 left hand side). “Copy list to clipboard” passes the data to the Windows® clipboard from where it
can be pasted to various Windows® applications. “Save list as textfile” opens a file dialog in order to
save the ASCII list to disk.

DATA LIST ]

copy list to clipboard |

save list as textiile |

pass list to editor ‘

Fig. 17 Export of spectra as ASCII list

“Pass list to editor” transfers the ASCII data to the Thales editor where it can be further processed

(Fig. 18).
EIEmTusn (=13}
D\D\ | “WS\L\ J [ El

- JEN,17.2011 ~

1..: 5.3625V § -83.585uh
10.04mA
unknown.
i 11:26:23 - 11:31:18

e/(L/A)  FPhase/deg Significance Time/s
2 -82.44

Insert < finkleditext_usbis_

Fig. 18 Thales editor with exported ASCII data

3.3.7. Graphic Export of Dynamic Transmittance Spectra

The displayed Qgectrum (Fig. 14) can be exported as graphics. “Pass to cllpboard" passes the graph
to the Windows™ clipboard from where it can be pasted to various Windows® applications. “Paste to
CAD?” transfers the graph to the Thales CAD application. For details concernlng CAD refer to the CAD
manual. “Save as EMF file” opens a file dialog in order to save a Wlndows Enhanced Metafile. EMF
is a vector graphics format which can be imported in various Windows® applications.

Graphic export [ ]

pass to clipboard

= 4 : paste to CAD
export drawing = —
save as

Fig. 19 Export of spectra as graphics
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3.4. Static Transfer Functions

In addition to the frequency dependent transmittance/reflectance also measurements with changing
DC bias can be recorded. Either control voltage sweeps or charge sweeps under current control can
be selected.

Before recording static transfer functions the light source has to be activated and a transmittance full
scale calibration has to be performed (refer to chapter 3.2).

3.4.1. Recording Voltage Scans

In order to record a voltage scan cell control has to be switched to potentiostatic mode. Therefore click
the sample control icon (Fig. 20 left hand side and middle) to enter testsampling and potentiostat
control (Fig. 20 right hand side). Here choose potentiostat and return to the CIMPS-dtr main screen by
pressing the middle mouse button or by clicking the x button at the top right.

OPOTENTIOSTAT

Sample Control

@ GALVANOSTAT

Cell Data

*[v]
[A]

Cell Data

Fig. 20 Switching sample control to potentiostatic mode for voltage scans

Now the scan parameters are automatically switched to voltage scan (Fig. 21, left hand side). In order
to set up the experiment click the parameters (Fig. 21, left hand side) to enter the parameter window
(Fig. 21, right hand side).

.~ Voltage Scan Parameters —,
i Ny T/R ¥s5. Yoltage Scan:

1. Edge Potential (s Ryli[iRY

2 Edge Potential ([JENRY Uiiel siys puleniial & c

second edge potential / ¥:
scan speed / Ys =
Cycles (©.5, 1, 1.5 _.)
Samples/Cycle

Scan Speed 100m Vs
# of Cycles 1
# Samplesi/Cycle 100 :

Fig. 21 Setting parameters of voltage scans

The limits of the parameters are:
e edge potentials: within the potential limits of the used potentiostat
scan speed: 0.1 mV/s to 0.1 V/s
cycles: 0.5 to 1000
samples/cycle: 10 to 1000
samples/s: max. 10. Samples are put in as samples/cycle. If the combination of the
parameters violates the max. sample/s, this input will be rejected and corrected automatically.

One cycle is understood as sweep from the first edge potential to the second edge potential and back
to the first edge potential. In order to stop the measurement at the second edge potential add a half
cycle. After the parameters are set, start the measurement by clicking “Start voltage scan” as shown in
Fig. 22 left hand side.
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DTR: dynamic transmittance / reflectance

| Start dynamic TF

Last dynamic TF

e

Ctson 5 [senamamiete
Time/s— ’m

Startvoltagescan
| Cpen scan

Fig. 22 Voltage scans: start button and online display

During the measurement recorded data are displayed online as shown in Fig. 22 right hand side,
where a scan of 1.5 cycles is nearly finished.

3.4.2. Recording Charge Scans

Charge scans are recorded in galvanostatic mode at fixed current which is automatically integrated by
Thales to yield the charge. In the first half of a cycle the sample is charged with the preset current
(starting sign of current), in the second half of the cycle it is discharged again (inverse sign of current).
In order to record a charge scan cell control has to be switched to galvanostatic mode. Therefore click
the sample control icon (Fig. 23 left hand side and middle) to enter testsampling and potentiostat
control (Fig. 23 right hand side). Here choose galvanostat and return to the CIMPS-dtr main screen by
pressing the middle mouse button or by clicking the x button at the top right.

@ POTENTIOSTAT
O GALVANOSTAT

Sample Control

Cell Data Cell Data

i _zoo0 | Mo |
i (Team | Ml e

Fig. 23 Switching sample control to galvanostatic mode for charge scans

Now the scan parameters are automatically switched to charge scan (Fig. 24, left hand side). In order
to set up the experiment click the parameters (Fig. 24, left hand side) to enter the parameter window
(Fig. 24, right hand side).

.~ Charge Scan Parameters —,

Load Current 1 m A
Charging Time ‘HZI 5

T/R vs. Charge Scan:

load current f A :Bm

charging time / s 1|
Cycles (8.5, 1, 1.5 _.): 1t
Samples/Cycle Do 1ag

# of Cycles
# SamplesiCycle 1{]{]

Fig. 24 Setting parameters of charge scans
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The limits of the parameters are:
e load current: within the limits of the used potentiostat
charging time: 1 to 3600 s
cycles: 0.5 to 1000
samples/cycle: 10 to 1000
samples/s: max. 10. Samples are put in as samples/cycle. If the combination of the
parameters violates the max. sample/s, this input will be rejected and corrected automatically.

One cycle is understood as a charging phase in the first half of the cycle and a discharging phase in
the second half of the cycle. In order to stop the measurement after a charging phase add a half cycle.
After the parameters are set, start the measurement by clicking “Start charge scan” as shown in Fig.
25 left hand side.

74 Thales 21.29 USB (9 (=1[c3
[ X}

DTR: dynamic transmittance / reflectance

| Start dynamic TF

Last dynamic TF

[wm
[nm.

e
Reduction @
Osxidation | Star dmamicTF
Time/s— Last dynamic TF
— 100
Open scan

|...STOP..I|

Start charge, ::an
| Open scan

Charge / mC —»

0 5 10 15 20 25 30

Fig. 25 Charge scans: start button and display during a scan.

During the measurement recorded data are displayed online as shown in Fig. 25 right hand side,
where a scan of 1.5 cycles is nearly finished.

3.4.3. Display of Static Transfer Functions

After a voltage or charge scan has finished it is displayed for review (Fig. 26). By clicking “Select
Graphic” different options for plotting the data are available (Fig. 27).

P Thales 71.29 USB
DTR: dynamic transmittance / reflectance

T/R voltage scan B

Time/s —

Fig. 26 Display of a voltage scan
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Select Graphic E 3 Select Graphic E |

Fig. 27 Display options of voltage scans (left hand side) and charge scans (right hand side)

3.4.4. Graphic Export of Static Transfer Functions

The displayed scan can be exported as graphics (Fig. 28) using the “Export Graphic” button. “Pass to
clipboard” passes the graph to the Windows® clipboard from where it can be pasted to various
Windows® applications. “Paste to CAD” transfers the graph to the Thales CAD application. For details
concerning CAD refer to the CAD manual. “Save as EMF file” opens a file dialog in order to save a
Windows® Enhanced Metafile. EMF is a vector graphics format which can be imported in various
Windows® applications.

TIR voltage scan [ Graphic export [ < ]

Ex r:n:-r‘tﬁ raphic

Fig. 28 Export of voltage scans as graphics

3.4.5. ASCII Export of Static Transfer Functions

Both voltage or charge scans can be exported as ASCII files. While the scan is displayed (Fig. 26)
select ASCII Export (Fig. 29) in order to save an ASCII file to disk.

TIR voltage scan B

Ssctsic|

oG |

ASCII Export !d

Fig. 29 ASCII Export of voltage and charge scans
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3.4.6. File Operations for Static Transfer Functions

Voltage and charge scans can be loaded and saved using the buttons in the CIMPS-dtr main screen
(Fig. 30). Please note the “Save scan” button is not displayed until measured data are available.

Start voltage scan
Open scan

Startvoltage scan

Display scan

Last scan

Fig. 30 Buttons for file operations of voltage and charge scans

After clicking the save button (Fig. 30 right hand side) a dialog for entering additional information about
the experiment is opened (Fig. 31 left hand side). The data entered here will be saved in the header of
the file and can be retrieved when opening or exporting the spectrum later. When finished click the
green button on the upper right corner. In the file dialog (Fig. 31 right hand side) select a path and
filename for saving the spectrum.

Save acquisition E]@
Suchen in: am h £ E-
Scan type. . MName Gréfie | Typ Geandert am
scan_gal.isq 11KB ISQ-Datei 29.12.2010 11:10
Current scanjot‘isq S8KE ISQ-Datei 29,12,2010 11:09
Temperature._ :
Date-Time. . _: JaM, 11 2811 - 12:55:51
Comment
Dateiname:  |isq SAVE
Dateityp: [isa-Files | EXIT

Fig. 31 Saving voltage and charge scans to disk



	Introduction
	Hardware and Installation
	CIMPS-dtr Software
	Startup
	Light Source Control
	Light Source Calibration
	Intensity Control
	Control Potentiostat
	Full Scale Transmittance / Reflection Calibration

	Dynamic Transfer Functions
	Sample Control
	Sweep and EIS-Setup
	Sign of response
	Recording Dynamic Transmittance Spectra
	Saving Dynamic Transmittance Spectra
	Text Export of Dynamic Transmittance Spectra
	Graphic Export of Dynamic Transmittance Spectra

	Static Transfer Functions
	Recording Voltage Scans
	Recording Charge Scans
	Display of Static Transfer Functions
	Graphic Export of Static Transfer Functions
	ASCII Export of Static Transfer Functions
	File Operations for Static Transfer Functions



