3-Divider cable — Measuring the potential of the CE

This document describes how to measure the potential of the counter electrode
(CE) with respect to the working electrode (WE) using the ADC164 of the
Autolab. For this measurement, a special 3-Divider cable (Item code:
CABLE.3DIVBNC) is required.

The 3-Divider cable divides the voltage of the CE, E.g, with respect to the
voltage of the WE, Ey, ¢, by a factor of three, according to:

ECE - EWE
o (e
3

This cable can be used for all the Autolab potentiostat/galvanostat instruments?
except the PGSTAT100N. It is also not compatible with the PGSTAT302F
operated in floating mode.

Important restriction

The ADC164 is not a high input impedance voltmeter. The input impedance
of the ADC164 is 1GQ. This means that the 3-Divider cable cannot be used
when the cell is switched OFF. Open circuit potential (OCP) measurements
are not possible when the cable is connected. For OCP measurements in
combination with a differential measurement of the CE potential with respect
to the WE, a dedicated pX1000 module is required.

1 — Part list
The 3-Divider cable kit includes the following items:

1. CE 3-Divider cable
2. 2 m BNC cable

1 For the PGSTAT12 use the connections described for the PGSTAT128N. For the PGSTAT30
and PGSTAT302, use the connections described for the PGSTAT302N.
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2 — Connections to the instrument

Connect the male banana end of the 3-Divider cable to the CE banana
connector of the potentiostat. Connect the 2 m BNC cable to the female BNC
plug on the 3-Divider cable.

Depending on the type of instrument, the other end of the BNC cable should be
connected to:

1. For the PGSTAT128N, and PGSTAT302N: the BNC cable should be
connected to ADC164 input 1 or input 2, as shown in Figure 1.

2. For the PGSTAT302F (operated in grounded mode): the connection
is the same as for the PGSTAT302N (see Figure 1). The cable cannot
be used in floating mode.

3. For the pAutolab 111%: the BNC cable should be connected to the female
Vin plug on the back plane of the pAutolab Il1.

4. For the PGSTAT101, PGSTAT204, M101 and the M204 module?: the
BNC cable should be connected to the Vin plug located on the optional
monitor cable.
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Figure 1 — Connections between the 3-Divider cable and the Autolab PGSTAT

2 For the pAutolab /Il use the connections described for the pAutolab IlI.
8 More information can be found in the NOVA Manual.

2|Page



3 — Software settings

To use the 3-Divider cable, the hardware setup needs to be adjusted.

3.1 — Hardware setup

Open the Hardware setup in Nova (Tools — Hardware setup). In the Additional
Module(s) frame on the right-hand side of the Hardware setup window, select

the External module (see Figure 2).

@ Hardware setup

Autolab module

Main module PGSTAT128N M

Power supply frequency 50 Hz v
1 27e-11
c2 1.13E-12

Automatic configuration

Additional modules

FRA3ZM

[ eciiom

[ Fraz

[ apciom

[ apcrso

[ aocrsors
[ scanzsa

[ scancen
ea

[ eipOT/ARRAY
O eco

[ Fi20 - Filter
[ F120 - Integrator
[ Booster1oa
[ eacm

[ px1000

O ex

ECN

External Devices
[ imez03

[ imesa3

[ mux

Properties

ADC164 -1

Signal name External 1
Signal unit v
Conversion slape 1
Conversion offset 0

ADC164 —2

Signal name External 2
Signal unit vV
Conversion slope 1

Conversion offset 0
DAC164 —1

Signal name External 1
Signal unit vV
Conversion slope 1
Conversion offset 0
Enable limits .
Upper limit 0

Lower limit 0

Figure 2 — Select the External signal in the Additional Module(s) frame

Additional settings related to this module will be shown in the frame on the right

(see Figure 2).

Depending on the location of the 3-Divider cable (input 1 or input 2, if
applicable), change the Conversion slope from 1 to 3 to force the software to
multiply the values measured on the analog input by three (see Figure 3).
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@ Hardware setup
Autolab module
Main module PGSTAT128N i
Power supply frequency 50 Hz v
c1 2.7e-11
C2 1.13E-12

Automatic configuration

Additional modules

FRA32M

[ eciiom

[ rra2

[J aociom

[ aoc7so

[ apc7sora
[ scanzso

[] scanGen
Oea

[ eipoT/ARRAY
Oeco

[ F120 - Filter
[ Fi20 - integrator
[ eooster10a
[ eacm

[ px1000
Opx

ECN

‘ External Devices
[ ime303

[ imes63

[ mux

Properties

ADC164 —1 AX
Signal name CE Voltage 2
Signal unit Vv
Conversion slope 3 VNV
Conversion offset 0 v
ADC164 —2 H X
Signal name External 2
Signal unit V
Conversion slope 1 \7,%
Conversion offset 0 \/
DAC164 —1 H X
Signal name External 1 W
Signal unit V
Conversion slope 1 VNV
Conversion offset 0 v
enable limits [l
Upper limit v
Lower limit v

Figure 3 — Setting the multiplication factor for the external signal

The settings for the external signal can be named and saved in the hardware
setup file for future use. Click the B button next to the ADC channel to save
it in the hardware setup file.

This can also be done manually in the software using the Calculate signal

command.

3.2 — Measurements

The voltage of the CE with respect to the WE can be recorded during any
experiment in NOVA by adding the required additional analog signal to the
signal sampler (see Figure 4).

4|Page



Signal Sample  Average d/dt

WE(1).Current mal ==j B
WE(1).Potential ==l B |

WE(1).Power |
WE(1).Resistance .
WE(1).Charge B

External(1).CE Voltage

%-l _

External{1).External 2 .

ECN(1}.Potential B

Time -

Figure 4 — The CE potential can be recorded by adding the required signal to the signal

sampler
H Note

The CE potential with respect to the WE cannot be recorded during FRA
measurements or measurements involving the ADC10M (or ADC750).

3.3 - Example

Figure 5 shows an example obtained using the Autolab Cyclic voltammetry
potentiostatic procedure. The CE voltage is recorded as an external signal and
plotted on the right axis (red curve).

A new plot needs to be added to the procedure (please refer to the NOVA
User manual for more information).
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Figure 5 — Example of a measurement with the 3-Divider on dummy cell (a)
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