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Why Run a Dummy Cell Test?

Before beginning a dummy cell test, please ensure that the Solartron Analytical 1260A is connected and
communicating with your PC. If you are unsure or need assistance with this, please refer to AMETEK®/
Solartron at: http://www.ameteksi.com/support-center/solartron-analytical/user-tests

Additionally, it is imperative that the latest version of the ZPlot software corresponding to the Solartron
Analytical 1260A be installed onto the connected PC. This can be found at:

http://www.ameteksi.com/products/software/zplot-software.

When using ZPlot, it is also necessary to download ZView, in order to view the data derived from testing.
This can be found at:

http://www.ameteksi.com/products/software/zview-software.

When working with the Solartron Analytical 1260A, as with all Solartron Analytical frequency response
analyzers (FRA), it is important to perform a dummy cell test to ensure that the equipment is working
properly. Running a test with known parameters and expected results can help to determine whether an
FRA that is supplying questionable data requires repair or recalibration.

A properly working FRA that outputs questionable data can indicate any of the following:

e  Faulty GPIB connection

e Noise interference (could be from power outlet, or from pumps, heaters, etc.)

e Bad connections to the experiment (i.e.-something may have disconnected mid-experiment)
e Broken or corroded cables

e ACvoltage level is set too low

e Insufficient integration time during the experiment

e Measurements taken outside the specified range of the apparatus

Disqualifying the notion that the FRA is responsible is a crucial step to determining the cause of
erroneous data. Running a successful dummy cell test and obtaining experimental results that match
expected results indicates that the FRA is working correctly under that software configuration.

Running a dummy cell test with ZPlot and ZView will be addressed in this document. The following is a
guide which outlines the steps needed to perform this dummy cell impedance test.
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Experimental Setup-Physical Equipment

In order to run the impedance experiment, a metal wire must be used to connect the shield of the
“INPUT I” and the shield of the “GEN OUTPUT”. This is done to give the current a return path to
complete the circuit. The wire may be insulated, as seen in Figure 1, or can be bare. However, the ends
attached to the 1260A must be free of insulation so that the current can travel freely through the wire.

\

Not
Insulated

Figure 1

Two BNC coaxial connector adapters, and two BNC T adapters, as shown in Figure 2, respectively, will be
needed to connect the cables to the resistor.

Figure 2
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The wires are connected as shown in Figure 3. Connect “GEN OUTPUT” and “INPUT V1 HI” to one side of
a resistor, and connect “INPUT I” and “INPUT V1 LO to the other side of the resistor. The known value of
the resistor in this example is 1.8kQ.

Figure 3

Ensure that the test resistor is connected to the pin side of the BNC adaptor, not the ground side. The
pin is the side without the tab labeled “GND” for “ground”. See Figure 4 below.

Pin: Connect
on this side-
without tab

Ground

Figure 4
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Experimental Setup & Run-ZPlot Software
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Having installed the latest version of ZPlot, double click the ZPlot icon on your desktop to start the
software. The ZPlot software protection key will need to be entered into a USB port on the PC to run this
test. Additionally, a USB-GPIB adaptor will be needed to connect the PC to the instrument.

For more information regarding connections and communications, please refer to the 1260A
Connections/Communications document at http://ameteksi.com/support-center/solartron-

analytical/user-tests.

Select the “Z” icon at the top to open “Setup ZPlot” (Figure 5).

A ZPlot (1260)

File Setup Measure

=88

Ctrl I: Sweep Freg ]
Ctrl E: Sweep Freq |

Help

= &
1]
Cirl I: Sw Setup ZPlot Cirl I
CHlE: 5 CHrlE

[ SRR I T PR P -

Polarization:

Figure 5

Ensure that Solartron 1260 is selected as the “Analyzer Type” and that 1260 Standalone is selected as
the “Pstat/Gstat or Interface” (Figure 6), and that the GPIB address is correct (agrees with the
instrument address setting). Click “Test GPIB”. If the window displays a “test pass” message, continue.
Otherwise, refer to the 1260A Connections/Communications document found at
http://ameteksi.com/support-center/solartron-analytical/user-tests for further instructions. Click “OK”.

;

ile  Setup Setup ZPlot X
N
>HH Iyzer: Cr
Ctrl I: Swi TYDE[EDLBI’TTDH 1260 j ] Irl I: Vs, Time
Ctrl E: Sw rl E: Vs, Time
GPBBoard [0 [3]  GPIBAddress |2 |3]
Polarizati b
Pstat/Gstat or Interface:
DC Poter|
AC Ampl Type ‘1260 StandAlone j
Monitor:
=1 Power Booster: ‘None j b
Frequencg b
Initial Freq
Final Freg
Multiplexer:
=| Type ‘Nnne j =

GPIBBoard [0 |+ GPIB Address |16 | %

Data File Format:

== il
Test Gpib " ZPlot L.x {+ ZPlot 2.x

Cancel Help

Ty "

Figure 6
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Select the “Ctrl E: Sweep Freq” tab (Figure 7).
4 ZPlot (1260) - *
File Setup Measure Help
=B H i Z = & Hy 7
Cirl I; Sweep Freg ] Ctrl I Sweep DC ] Ctrl I Sweep Ampl l Ctrl I: Vs, Time
[CThE SieepFreg 5 culEisweepDC | ColE:SweepAmpl | CHrlE:vs. Time

Polarization:
DC Potential (Volts) [0 | Applied £ |
AC Amplitude {mV) |10

Monitor: & Off w1 I

Freguency Sweep:
Initial Frequency (Hz) |100000 £ Linear {+ Logarithmic  List

Final Frequency (Hz) |0.1 Steps/Decade + | Interval |10

selects Experiment Type (Control Cell Potential, Measure Impedance)

Figure 7

Leave the applied “DC Potential” at “0”, and change the “AC Amplitude” to 100mV. Keep “Monitor” in
the “off” position. Set the “Initial Frequency” to 1MHz and the “Final Frequency” to 1Hz. Leave the

setting on “Logarithmic” and 10 steps/decade. (Figure 8).

A ZPlot (1260) — b
File Setup Measure Help
=H, &
=HdH i Z B & " Ei 7
Ctrl I Sweep Freg ] Ctrl I: Sweep DC ] Ctrl I: Sweep Ampl ] Ctrl I; Vs, Time
Ctrl E: Sweep Freq l Cirl E: Sweep DC ] Cirl E: Sweep Ampl ] Ctrl E: Vs, Time
Polarization:
DC Potential (Volts) [0 | Applied E |

AC Amplitude (mV) 100

Monitor: f* Off  v1 1

Frequency Sweep:
Initial Frequency (Hz) [1E6 " Linear f* Logarithmic ¢ List

Final Freguency (Hz) |1 Steps/Decade + | Interval |10

Figure 8
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Select “Measure, then “Sweep” (Figure 9).
2 ZPlot (1260) — X
File Setup / Measure 5l p

= HH s m a B H 7

Ctrl I: Swee Variable ] Ctrl I: Sweep Ampl ] Ctrl I: Vs, Time

Ctrl E: Swee Batch... ] Ctrl E: Sweep Ampl ] Ctrl E: Vs. Time

Polarization:
DC Potential (Volts) |III |.-5.|:||:|IiE|:I E ﬂ

AC Amplitude (mV) |100

Monitor: & Off © W1 (1

Freguency Sweep:
Initial Frequency (Hz) [1E6 " Linear + Logarithmic  List

Final Frequency (Hz) |1 |5tE|:IS,|"DEEaI:|E ﬂ Interval |10

Perform a Sweep or vs. Time measurement

Figure 9

A screen similar to below will appear. This will update the progress of the experiment with regards to
points and time. It will also indicate that the cell is on and currently working while giving real-time

measurements (Figure 10).

& ZPlot - Measure Sweep — bt
File Measure Help
9 » A CellOn ¥ EF 2
Cell Conditions: Measured Values:
Frequency (Hz): 398107.2 7' (Real): 1745.8
AC Amplitude {(mV): 100 Z" (Imag): -185.93
DC Potential (v): 0 |Z| (Magnitude): 1755.78

Phase Angle: -6.113

Points (5/61) | 9% |
Time (0:01:09) [ Q%0 |

Figure 10
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When the experiment is complete, a dialogue box will appear prompting the user to save the project.
Type a name for the data file, and click “OK” (Figure 11). In this example, the data file is named
“Impedance”.

The data can be viewed while it is being collected by clicking on the “Z-Z” Icon in Figure 11. Autoscale
may be needed to better view the data. Data can also be viewed by using ZView as outlined in the
following pages.

Iﬁ ZPlot - Measure Sweep — -

File Measure Help

o * ~Cellon €| (@) 7

Cell Conditions: Measured Values:
Freguency (Hz): 1 Z' (Real): 1758.6
AC Amplitude (mV]): 100 " (Imag): 0.20154
DC Potential (V): 0 2] (Maanitude): 1768.6

Phase Angle: 0.006532
100%

pints (61/61)
Time {000

Save Data As...

Data File |Im|:nedann:e @

Comments

Ik, Cancel | Help ‘

Figure 11
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Viewing the Data with ZView

Open ZView, and click “File”, then “Data Files” (Figure 12)

£ Zview?
File Graph Options

Data Files...

Mew Setup
Open Setup...
Save Setup
Save Setup As..

Print...

Printer Setup...
Page Setup...
Toggle to ZPlot

Exit

Window Tools

S

solarfron

Ctrl+D

analytical
Help
PE1 Z'(a):1620.8
I_I LI Fr_eq: 1000000 Z"{'EI:-‘}SS. 15
es [ Live [V Fit |~zPlot | impilon  heseiiade

Ctrl+Z

Figure 12

Under “Select Data Files”, select the “Impedance” file created as shown in Figure 13.

¥ Auto-Legend

Extract legend from; IFiIe Name vl

Select Data Files X
I ZData j IEE_E Files to Plot:
[8=] 1255impnew
|
4]
a4
d o]
&
]
[tmpedance.z |1 Files (.z, mdat, zdat, z60) _+| < >
rDisplay: caling:
v Auto-Color [~ Auto-Line [~ Auto-Marker Multiplier:ll
Iill INone LI C—zero:ll

ile Timebases:
’—F [~ Merge IAbsqute vl

Figure 13

8|Page



D,
solorfron
analytical

Click the arrow pointing to the right, and select “OK” to add the file to “Files to Plot:” (Figure 14).

Select Data Files e
ZData | Files to Plot:
55 1255mpnew

-0

Add Filei

44 |

e
[=indirectRE

2|

=]
[ [SAIFiles (z, mdat, zdat, z60)  +] < 3
Display: caling:

v Auto-Color [~ Autodline [~ Auto-Marker Multiplier:ll

Iill INone ;I C—zero:ll
v Auto-egend Extract legend from: IFiIe Mame vI

[~ Merge IAbsqute vI

ZPLOT2 ASCII A
Measured Data, ZFlot: 3.5d
Experiment Type: Sweep Frequency, Contral Voltage
Date: 10-24-2017
Time: 10:43:22
Open Circuit Potential (V): 0
Begin User Comments: u] v

ile Timebases: |

oK ) Cancel | Help

dds the selected file to the Files to Plot list

Figure 14

This dialogue box will disappear, and the screen will return to that shown in Figure 12.
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Use the drop-down box on the task bar to select the file created-“Impedance” (Figure 15)

& ZView 2
File Graph Optiocns Window Tools Help

PL:1 7' (3):1620.8
=aH Q& wldl i Freq: 1000000 2(b): 433,15
B E S FH ® G @ arFies [ Lve ¥ Fit [impedance.2 | ampios  phase: 1962

[No Active Data
~7FPlot

Figure 15

The selected file should now show in the drop-down box as the first item (Figure 16).

& TView 2
File Graph Options Window Tools Help

Pt 7 (a): 1620.8
=d8 QEaa W | Freg: 1000000 2(b): 43315
& E M A @ & € [ alfies [ Lve W Fit |Impedance.z =l it Phass:-34 662

Figure 16

Select “Graph”, then “New Bode” as shown in Figure 17 (for example-or choose whichever graph
preferred).

£ Tview2
File Graph Options Window Tocls Help
Pt:1 Z' (a):1620.8
=1 New Complex Plane | Freq: 1000000 Z'(b):-433.15
@?[ MNew Bode | Live v Fit |Impedance.z j ABr:'naDing.:l Ph’:igffg‘gz
Mew 3-D
Mew MultiGraph

Figure 17
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A graph such as the one in Figure 18 will appear.

E—Z\u’lewl
File Graph Options Window Tools Help
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Pt:1 7' (2):1620.8
=8 a8 8wl | Freq: 1000000 2'(5): 433.15
@ @ E @\ @\ ©\ [~ AllFiles [ Live [v Fit |Impedance‘z ﬂ A?':walj:g.l Ph’::gi_lf;;'gz
EBode 1
10°
C —— Impedance.z
N L
103 Ll Ll Ll Lol Ll L
10" 10° 10 10° 10° 10* 10°
Frequency (Hz)
60
45
© L
éGEJ 30 |-
5 -
0
10" 10° 10 10° 10° 10* 10°
Frequency (Hz)
Figure 18
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In order to make the graph easier to view, click the magnifying glass with the “A” inside to automatically
adjust the scaling within the graphs. This will produce a graph similar to Figure 19.

& TView?2

File Graph Options Window Tools Help

=EH 8 & & & %l

7' (a):1620.8

L] PE1
Freq: 1000000

Z'(b):-433.15
EE R B @) &, € |1 alfies [ Live v Fit |mpedance.z LN v+ PR e
AutoScaIeSingIeGraphI \ \\/\
Use this slide bar to move Exact Data
cursor within graphs Values
EdBode 1
Roughly 1.8kQ 10°
\ C —— Impedance.z
N L
103 TR RN 1] B R IR 1111 B R AN IR R TT1 B R AN I R 111 B R WA A1 B B S W AT
10° 10' 10° 10° 10° 10° 10°
Frequency (Hz)
-15 Bl
40 =
© L
g°r
0
5 TR RN 1] B R IR 1111 B R AN IR R TT1 B R AN I R 111 B R WA A1 B B S W AT
10° 10' 10° 10° 10° 10° 10°
Frequency (Hz)
Figure 19

The upper graph shows the impedance value from the experiment is roughly 1.8kQ. This is what was
expected, as it is the known value of the resistor. Values can also be seen in the upper righthand corner
of the screen. Additionally, the slide bar at the top can be used to control the cursor on the graph, giving
data at each individual point. The data obtained from this experiment suggests that the FRA is working
properly. If other experiments are giving erroneous data, causes outside of an impaired FRA should be
explored.
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Actual data values can also be obtained by clicking on the “Data Values” icon shown in Figure 20. This
will then display data in the format shown in Figure 21.

£ View?2
File Graph Options Window Tools Help

= Pt:1 7' (a):1620.8
= E @\ @\ @\ .\:; LI_I ﬂ Freq: 1000000  Z"(b):-433.15

BH @, @, €, I AlFies [~ Lve [ Fit |[Impedance.z Bl . S

Data ‘-faluesi

Figure 20
Data Values - ChUsers\RSvoboda\Desktop\Solartron Software INFO\ZPlot\ZData\Impedancez = m}
o] Freg 2" (a) 2" (b Mag Fhase Bias Ampl Bz Time Range Error
1
2 TH4328.2 |1€73.€ -357.85 1711.4 —12.071 [u] 0.1 a 3.6 212 [u]
3 €30857.3 [1708.7 -Z50.8€ 1733.3 —S.6€05 [u] 0.1 a €.23 212 [u]
4 501187.2 |1731.4 -233.77 1747.1 —7.E855 [u] 0.1 a 7.1 212 [u]
5 388107.2 |1745.8 -1l2€.58 1755.8 —€.113Z2 [u] 0.1 1] T7.58 zlz [u]
€ 31€227.8 |1754.3 -148.87 17€1.2 —4.2424 [u] 0.1 1] 8.85 zlz [u]
il Zkllsg8.& |17€0.7 -118.87 1784.7 —3.8623 a 0.1 a 5.73 zlz a
=] 1595526.2 |17€4.Z2 -895.51Z2 17€€.8 —3.058%9 a 0.1 a 1l0.& zlz a
] 152485.3 |17€€.5 -75.117 17€8.1 —2.4345 a 0.1 a 11.45 21z a
10 25852.5 |17€8.6 -55.531 17E€5.€ —1.5278 a 0.1 a 12.35 21z a
11 100a0d 17€5.2 -45.857 17€5.8 —1.43¢ a 0.1 a 13.23 21z a
12 T5432.82 |17€5.3 -35.855 17€5.7 —1.1&22 a 0.1 a 14.11 21z a
13 €3055.73 | 17€3.€ -25.572 || 17€5.8 -0.35733 |0 0.1 ] 18.23 212 o
14 50118.72 |1770 -2z.823 ||1770.1 -0.7415% |0 0.1 i 15.11 212 o
15 35810.72 |17£35.7 -18.07% 17€5.8 -0.58531 |0 0.1 a 1l3.98 21z a
1€ 31€22.78 |17£35.8 -15.0%¢ 17€5.9 —-0.43838 |0 0.1 a 20.85%5 21z a
17 Z25115.86 |17€3.5 -11.721 17€5.5 -0.37552 |0 0.1 a z1.72 212 a
p:] 15552 .62 |17€5.4 -9.153¢ 1765.4 —0.2377 a 0.1 a 22.6 212 a
15 15545.93 |17€3.5 -7.4213 17€5.5 —0.2403 a 0.1 a 23.47 212 a
20 12585.25 |17€5.3 -5.5754 17€5.3 0.1935 [u] 0.1 a 24.35 212 [u]
21 10000 17€5.2 -4.7483 17€5.2 F0.15377 |0 0.1 a 25.22 212 [u]
232 TH43.282 |17€5.1 -3.€E5&5 17€5.1 F0.11284Z |0 0.1 1] Ze.1l zlz [u]
23 €305.573 |17€5.Z2 -2.74%3 \\17€5.2 )EJ.'JSSD&E [u] 0.1 1] Zg.57 zlz [u]

Figure 21

Like the graph shown in Figure 19, the data shown in the first column highlighted in Figure 21 indicates
an approximate impedance value of 1.8kQ. This again confirms the expected resistor value indicating a
properly working FRA. It can also be noted that at low frequency, the phase angle approaches zero,
indicating the presence of the resistor. At high frequency, due to stray capacitance and inductance from
the component under test and from its connections, the phase angle will deviate from zero ohms and
the impedance magnitude will deviate from its low frequency value of 1.8kQ.
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