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Customer Assistance
50 Hz and 60 Hz Noise Mitigation Procedures

Discussion

Low polarization (uC/cm?) signal response from the Precision tester — especially when measur-
ing very small samples — is often subject to environmental noise in the form of 50 Hz or 60 Hz
noise, depending on the native power distribution. This noise can be identified by plotting the
data as a function of time (ms). 50 Hz noise will appear as a periodic signal with a 20.0 ms peri-
od. 60 Hz noise will have a period of slightly less than 17.0 ms.

For measurements taken from Hysteresis-based (PE/PV) Tasks, the data may be plotted as a
function of time by selecting "Polarization (uC/cm2) Vs Time (ms)" in the Plot Filter control of
the Plot Setup tab, either under QuikLook or when recalling the Task from the DataSet Archive.
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Demonstrate the Hysteresis Task with polarization (pC/cm2) and DRIVE voltage plotted as a function of time (ms). Do a 7.3-Volt,/1000.0 ms standard bipolar measurement on the 1.0 nF
Linear Intemal Reference Capacitor. Select the Plot Filter option of "Polarization (WC/cm2) Ve Time {ms)"

4

Figure 1 — Hysteresis Task Configured to Plot Polarization (uC/cm?)
Vs Time (ms).

The plot will show both polarization (uC/cm?) and DRIVE voltage or electric field (kV/cm) plot-
ted as a function of the measurement period (ms).

50 Hz and 60 Hz Noise Mitigation Procedures 1



B | Hysteresis Response X

=

Cursors  Data Reporting  Configure Annotations  Add Annotation

|

This Dizlog is Resizeable and Scrollable

, . - b e Phax (uClem2)
Vhax 7.3-Volt/1000.0 ms Hysteresis Measurement for Noise Mitigation Demo =
730 | 1.09F Linszs Internzl Referance Caperitor 71.765 |
= ]
Max. Fisld (kV/iem) Hysteresis Data DRIVE Volts L o el
E 0.026 |
24333 | s :
Hysterasiz Spesd (ms) |7 a9t -Pr (uClem2)
5 = -0.057
1000 | = af 2 |
= = o T
Praset Delay (ms) ‘5' o Ve (Volts)
1000 | [Eaof ows |
§ m_f Ve (Volts)
Arza (em2) ot 0.007 |
0.0001 | 5_:|||| PN TR rrrr rrnr rrrr onnan ai 1 C (Max-Eff) (aF)
Thicleness (um) a4 0.583 |
0.3000 F
—I . ha B K (Ef)
—————————8 .F |
Points = 0_' 3334046
= . E Vertical (Pr) Shift (uC/em2)
31745 7 -F
2 |
Amp Lavel ° 4 E 0018
0.19 | - E Horizontal (£Ve) Shift (Volts)
Offset Vale (uClem) sFl g s i s s s M s a1 LI
0.004 | 0 we 20 e a0 s s T0 s sl 1000 Drive Profile Typs
Time (ms) :
|_ Offset Enabled Annotation Standard Bipolar
| <<Ready>> |
Preset Loop Rave to Open Datalet
I_ Synthetic Data Dlot Filtar Zave to MNew DataSat
Max Signal Az % P
of Max Possible Polanization Vs Time
4593 |
alid
c - alid Data I
Diemonstrate the Hysteresis Task with polarization (wC'em2) and DRIVE voltage plotted as 2 function of time (ms). Do a 7.3-
Volt/1000.0 ms standard bipolar measurement on the 1.0 oF Linear Internal Reference Capacitor. 3zlect the Plot Filter option of
"Polarization (pClem2) Vs Time (ms)". Admin Info Export |
Hysteresis Version: 5.34.1 - Radiant Technologies, Inc., 1999 - 10/06/21

: ;. TECHNOLOGIES. lm:._L-r

Figure 1 — Hysteresis Polarization (nC/cm?) Vs Time (ms) Data.

Note that the effects of environmental noise will depend strongly on the measurement period
(ms) of the Task. High-speed measurements may not show detectable interference from external
noise.

The section below describes steps that can be taken to mitigate the introduction
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Environmental Noise Mitigation

The following steps can help to reduce 50/60 Hz environmental noise: Make your DRIVE
and RETURN signal cables as short as possible.

o Keep your DRIVE and RETURN signal cables as far as possible from the AC power ca-
bles connected to the equipment. In particular be sure that DRIVE and RETURN cables
do not cross over power cables.

e Use only coaxial (BNC) DRIVE and RETURN cables. For example, the minigrabbers
[short red and black cables with clips] that we provide with the system have BNC con-
nectors, but do not provide coaxial shielding.

e Make sure that the tester is firmly grounded at the green rear-panel banana plug to any
other equipment in the experiment (High-Voltage Interface, Amplifier, Current Source,
etc.).

e Make sure that the tester is firmly grounded to any metal components in the experiment
(tables, probe stations, shelving, equipment racks, etc.).

e Turn off as much other equipment in the lab as possible, especially equipment with rotat-
ing motors - fans, etc.

e Turn of the overhead fluorescent lamps if possible.

e Above all, ensure that the ground connector of the AC power cables is connected to a sol-
id earth ground. This is not an issue in the US.

o In extreme cases, enclosing the experiment in a copper shield box should eliminate exter-
nal noise.

Please try as many of these steps as is practical.

Good luck in your research.

Scott P. Chapman
Digital Engineer
Radiant Technologies, Inc.

50 Hz and 60 Hz Noise Mitigation Procedures 3



	Discussion
	Environmental Noise Mitigation

