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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 SMaRT Impedance Measurement software
corresponding to the Solartron Analytical 1260A be installed onto the connected PC. This can be found
at:

http://www.ameteksi.com/products/software/smart-impedance-measurement-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 SMaRT Impedance Measurement Software 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-SMaRT Impedance Measurement Software

Having installed the latest version of SMaRT, double click the SMaRT icon on your desktop to start the
software. A National Instruments 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 “File”, “New”, and “Project” in the upper left corner of the screen (Figure 5).

S SMaRT v3.3.1

File Control Tools Window Help

e T ke 2| 7| ] o) 8| om
Open Frem Disk...
Add Files to Project...

Experiment

Graph

Save Project F2
Save Project As...
View Project F3
Project Settings...

Automatic File Backup...
Recent Projects >

Exit

Figure 5

Enter a project name, “Impedance”, for example, and click “OK” (Figure 6).

E] Project Settings *
Project name : v
Ilmpedance

oK
Comment : - . |
Filenarme : Cancel
Path :
Mate : A new project sub-folder will be created under this location.

Figure 6
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Select the “Add/Remove hardware” icon (Figure 7).

3 sMaRT v3.3.1
File Control Tools Window Help

D na s(@®ss sya/z /29 & am

Figure 7

Ensure that under the “Interface” tab, “1260 standalone mode” is selected (Figure 8).

B8 Hardware settings e
| FRA I Temperature I w
toded ; OK
[ Maone [1260 standalone mode] x
Card Mo, : Address
Cancel
|GPECadn  ~| |8 =l

Phata

Figure 8
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Select the “FRA” tab, and use the drop-down menu to ensure that 1260 is the selected model. Check
that the GPIB address is correct if this is known (if unknown, leave the default setting). Click “Search
GPIB” (Figure 9).

H8 Hardware settings X
H .‘
Interface [ FRA ] I Temperature I V
tv1 odel : ‘ 0K
[1250 jd
Card No. : Address
|GPBCard0  w| |10 |
Phato :

Figure 9
There will be a response from the software advising which GPIB address is active.

Figure 10 indicates a problem with National Instruments USB-GPIB module (hardware or installation
failure. If this message is displayed, refer to the 1260A Connections/Communications document found
at http://ameteksi.com/support-center/solartron-analytical/user-tests for further instructions.

*@ Searching for GPIE listeners... >

Mo hardware found: x

Close

&

Figure 10
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Figure 11 indicates that the hardware is working and advises the address of the instrument. The software setting
needs to match the even numbered addresses displayed and can be adjusted using the drop-down menu beneath
“Address:”.

E® Hardware settings >
Interface FRA Temperature I w
hodel : | OK
E Searching for GPIB listeners.., >

Listener found on card 0, address 1EI|
iEtener found on card U, addiess Close

Figure 11

If the above communications test gives addresses that match those selected in Figure 9, continue. Otherwise,
change the address in Figure 9 to match the address from Figure 11.

Right click within the window and select “New”, then “Experiment” (Figure 12).

B sMeRTv33.1
File Control Tools Window Help

Dlz=@ s ®be s3az 7 ¢f¢ 8 sm

Project Impedance’

- Other Filas

Open
Add...
Remove
Copy

Rename

Delete
Settings...

Run Selected Experiment

Figure 12
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A default experiment for impedance will automatically appear (Figure 13).

S SMaRTv3.3.1
File Control Tools Window Help

blz==@ 8/®ke F3&=2 729 3 om

& Project Viewer : C\My Data\SMaRT\Impedance\lmpedance.smp

B

Comment G
|| Add Task
Data file 1
&
Remove Task
Experiment sequence.
SetDC Levelto 0.000V <y
Edit Task
MV SetAC Levelto 100.000mY -
Sweep Frequency from 1.000MHz ta 1.000Hz, § pts/decade %
Sample Definition
E Measure Impedance. 1.0 Integration
Next Frequency *
Hove Up
Wove Down
||
il
Save
Close

Figure 13

To check the sweep settings, select “Sweep Frequency” in the default experiment, and click “Edit Task”

(Figure 14).

B smaRTv331
File Centrol Teols Window Help

Dl »\@ 8®ke £a8s 7/¢? 8 Gm

% Project Viewer : C:\My Data\SMaRT\Impedance\lmpedance.smp

(=)[@]=]
@ lg Experiment Editor [=][= ] =]
Connment L5
Add Task
Data fils - 1
&
Remove Task
Experiment sequence...
SetDC Level to 0.000Y L 3
Edit Task
¥~ SetAC Level to 100.000mY o
[ Sweep Frequency from 1.000MHz to 1.000Hz, & p(sfdecade] %
- Sample Definition
E Measure Impedance, 1.0z Integration
MNext Freguency '
Move Up
Move Down
||
ol
Save
Close

Figure 14
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Keep default parameters/ensure that these default parameters are in place, and click “OK”, as shown in
Figure 15.

B Frequenc,

x
~
" Fised V
OK
Frequency : |1 000oaa Hz

X

Start : 1000000 Hz Cancel

End: |1 Hz

Pairts/decade |5

Logarithmic sweep I3

= Ligt of points...

| :

1000000 ~
E30957 3125

3981071875

251188 40625
158483.3125

100000

£3095.734375
39810.71875 b

==

Figure 15

To check the AC level settings, select “Select AC Level...” in the default experiment, and click “Edit Task”
(Figure 16).

B smarTv33.
File Control Tools Window Help
0]z s a ¢ = b= =as= 7¢92
3 Project Viewer: C:\My Data\SMaRT\Impedancelimpedance.smp IERERE
@ Hﬂ.E\(FEHmEn(E(\I(CI' E@
Comment : L5l
| Add Task
Datafie :
s
Remove Task
Experiment sequence. —
[ setDC Levelto 0.000v T <
N
[am Set AC Level o 100.000my ] L |

Sweep Frequency from 1.000MHz to 1.000Hz, 5 pts/decade

*

Sample Definition

@ Measure Impedance, 1.0s Integration

Next Frequency

»

=
B
2
&
=

=

:

=
2
&
=]
5
H

4
2
&

o
El
i
=

Figure 16
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Keep default parameters/ensure that these default parameters are in place, and click “OK”, as shown in

Figure 17.

B AC Level

ined

v

Level:
i~ Sweep

Start

End:

Mo. Paints :

 List of points...

|0.1 Y(ims] oK

ID.1 Wrmig)
ID.5 lrms]

1

Generator mode

Wrmz]

&) o) )

Yoltage

=

X

Cancel

e

Figure 17

To check impedance measurement settings, select “Measure Impedance” in the default experiment, and
click “Edit Task” (Figure 18).

B SMaRTv3.3.1

File Control Tools Window Help
Dz =n &« v L= #aa =z 7 ¢ 8 6
. Project Viewer : C:\My Data\SMaRT\Impedancellmpedance.smp EI@
" | Kl Experiment Editor E=2E=n =
Comment i
| Add Task

Data file

| 5

Remove Task

Experiment sequence...

I: SetDC Level o 0.000Y ‘%ﬂ
Iﬁ Set AC Level to 100.000mY N Edit Task

Sweep Frequency from 1.000mMHz to 1.000Hz, 5 pts/decade

. Sample Definition
@ Measure Impedance, 1.0s Integration

MNext Freguency

g
z
i
£

Move Down

g
]
H

o
5
5
a
L3

Figure 18
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Keep default parameters/ensure that these default parameters are in place as shown in Figure 19, and
click “OK”.

& |mpedance Measurement Setup

[rkegration Reference I

Coupling

Ranges I

pud

Auto integration mode IEIff

|nteqration pernod

=}

I-I f* Seconds  Cycles

|
X

Cancel

Figure 19

=]

Click add task and select “Loop” to create a loop (Figure 20). Creating a loop will run the same
experiment repeatedly for the number of times input by the user. This helps to ensure that the data
output is consistent and stable.

& Project Viewer : C\My Data\SMaRT\Impedance\lmpedance.smp

(= [E]=]

i

m L L
=

Hﬂ Experiment Editor

Comrent :

Data file :

Experiment sequence..

I: SetDC Level to 0.000%

t:: Set AC Level to 100.000m

Sweep Frequency from 1.000kHz to0 1.000Hz. § pts/decade

e

%
Add Task

i

Remove Task

=

Measure Impedance, 1.05 Integration

%% Add New Task...

MNext Frequency

N

Set or Sweep Frequency

Set the FRA generatar frequency to a
fived value

Set or Sweep AC Level

Set the FRA generator amplitude to a fised
value

Set or Sweep DC Level

Set the DT bizs level for the FRA or
extemal amplifier

Set or Sweep Temperature

Set the temperature of the sample uging a
temperature contraller.

Measure Impedance

Take an impedance measurement using
the FR&

Delay
Add a delay for cooling or settling.

Loop
Fiepeat all or part of the test sequence.

Figure 20

Run External Program

Launch an extemnal program to perform a
process [eq: swap sample]
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Reduce the repeat count of the loop from 10x to 5x (Figure 21) and click “ok”.

O

Repeat these tazks...

| ( i 5 . dime(z] x

Cancel

Figure 21

Be sure to move the loop function to the top by selecting “Loop 5 times” and using the “Move Up”
arrows (Figure 22). “Repeat” should remain at the end of the experiment so that the loop fully
encompasses the experiment. The AC level only needs to be set once (initially), so it may remain outside
of the loop.

The impedance measurement should be located between “Sweep Frequency” and “Next Frequency”.
Each component can be moved as the loop was moved, by selecting then using the “Move Up” or “Move
Down” arrows. Set a data file name.

Hﬂ Experiment Editor EI@

Comment : ‘[ﬁl

| Add Task

Data file :
ﬂ ) @

Remove Task

Experiment zequence...

Sample Definition

=
=
@
=
o

“

Move Down

%]
=
=
@

x

o
&
=
o
1R

Figure 22
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Click “Save” and save with the desired experiment name, for example “Impedance”, and location (Figure
23).

B sMarTv3.3.1
File Contrel Tools Window Help

D#® @ 8Bbe £3s/2 s/ 8 am

B Choose a file to save the Experiment to...
A [« 0S(C) » MyData > SMaRT Search SMaRT

Organize v New folder

I Desktop ~ # "~ Name Date modified
& Downloads  #

Type

S exp1 100 pF 9/25/2017 1116 AM  SMaRT Expe
Documents 8 exp1 1000 pF 9/25/2017 11:25 AM  SMaRT Expe
[ Pictures # 8 et 9/25/2017 11:11 AM  SMaRT Expe
] Manuals 8 ee2 9/20/2017212PM SMaRT Expe
| Ssved Pictures 8ees 10/20/201710:09 .. SMaRT Expe

| SMaRT

Sample Definition
¢@ OneDrive

I This PC .

= USB Drive (D1 v <

File name: | Impedance

Save as type: | Experil Setup (".exp)

~ Hide Folders

Save

Figure 23

The cancel button on the bottom right of the dialogue box should now read as “Close” (Figure 24). Select
“Close”.

Comment ‘g

| Add Task
Data file :

IE:\M_\J DatabSMaRTumpedancetExpl.dat @ -g

Remove Task
Experiment sequence.

% SetDC Level to 0.000Y %

@ SetAC Level to 100.000m Edit Task

0 Loop 5 times %

Sample Definition

Sweep Frequency from 1.000MHz to 1.000Hz, & ptefdecade

ﬁ Measure Iimpedance, 1.0s Integration f

Move Up

Mext Frequency

G Repeat ‘

Move Down

=

Save

~—~

Figure 24
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Click the traffic light on the task bar to begin the experiment (Figure 25).
S SMaRT v3.3.1
File Control Tools Window Help N

2 3 %@ ke =aale ¢ e 2 =m

0| =

Start an experiment

Figure 25

Select the experiment file that was created (“Impedance” in this example) and click “start” (Figure 26).

F Please choose an experiment to start...

1 T4 mpedance. exp

Figure 26
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As the experiment runs, images similar to Figures 27 and 28 should display side-by-side. In each display,
the measured resistance can be seen as approximately 1.8kQ. This confirms that the FRA is working
properly, as the resistor used for the experiment was known to be 1.8kQ.

5 SMaRT v3.3.1
File Control Tools Window Help

D B &b @ase 7922 [3

"3 Running Experiment : C:\My Data\SMaRT\Impedance.exp EI@
Quantity Value
Task Measuring Impedance
00:03:21
Frequency 7.943kHz
100.000mV
0.000V
Temperature
20f5
Impedance Magnitude 1.768k0Ohms
Impedance Phase Degrees 20.778m"
Admittance Magnitude 565.521u8
Capacitance Magnitude 9.001nF
V: 300mVI : 60ud

FRé& on address 2 measuring W1 at 7.943kHz [Sweep 2]

Figure 27
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1.8kO

Impedance Magnitude (Ohms)

1e3
1el 1e1 182 1e3d 1ed 1ed 1e6

Frequency (Hz)

= 100.000mV ac 100.000mV ac

Figure 28
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Viewing Other Graphs with SMaRT
Click on “Create a new graph” (Figure 29).

5 SMaRT v3.3.1
File Contrel Toocls Window Help

N

=) g3 &2 7 2% 8 am

D@ e @ % @

Create a new graph

Figure 29

Select “Trace Setup” (Figure 30).

% Graph Setup

Bode

Impedance parameters plotted against frequency, etc

Complex plane
Real and imaginary impedance components plotted against each other

Figure 30
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Click to enable trace #1 (Figure 31), then click on the folder to select the file created (“Impedance” in
this example).

E‘ Graph Setup

Flot Type  TraceSetup | X Auis Vods | View

1 =] Enebed 2 Legend text

LI Attach to'Y2 awis? I

Trace Mo,

N

- g!g

Data filename

|
Frequency [Hz) : I
AL Level [v): |
|

|

|

DC Bias V]

Temperature ['C)

Loop Repeat :

Figure 31

Select the file created (Figure 32) and click “open.”

E‘ Select an impedance data file to open...

A« OS(C) » MyData » SMaRT w 0 Search SMaRT

Organize « Mew folder EEER 4

= Name Date modified

3 Quick access
=} exp1 100 pF 9/25/2017 11:18 AM

I Desktop +

3 Exp1 1000 pF 9/25/2017 11:22 AM
¥ Downleads =) Expl Test 9/25/2017 11:26 AM
Documents o2 9/29/2017 2:15 PM
=) Pictures 4 Sep3 10/20/2017 10:15 ...

| 155__10 = 10/23/2017 11:38 ...

Manuals

. Saved Pictures
. SMaRT

¢@a OneDrive

= This PC "

File name: |Impedance v| Data Files (*.dat)

| Open |v| |

Figure 32
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The file should now be seen next to “Data filename” (Figure 33).

[¥ Histeric Graph - 'C:\My Data\SMaRT\Impedance.dat’

PlotType  TraceSetp | wawis | vaws | v2awis |

Legend test
«| Enabled? ¥ .
L EmD
race No. | ] v| Aftachto'Y2axis? [~ S I

[ [rata filename : IE:'\M_I,J DatabSkaR T mpedance. dat j]

Frequency [Hz) . I.-’-‘«II
AL Level [v]: 01
DC Bias [¥] [

Temperature ['C) I.&II

Loop Repeat |1

Figure 33

Click “OK”, and the graph selected will appear (Figure 34). The graph can be changed by going back to
the menu shown in Figure 33 and changing the axes. A phase graph can also be added on trace 2 within
Figure 33. It should 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.

55 SHART 1131 - Hisorc Gaph] s x
B fle Contol Toos Window Help

D@ wl 9wk faass v/ 8 am

fed

Impedance Magnitude (Ohms)

1e0 Tel 1e2 1e3 Ted tes 1e6
Fraquency (Hz)

———  Impedance dat

O € B g M W R § 3

Figure 34
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