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Improve the range of harmonic sensor systems by

developing techniques to mitigate passive nonlineariti
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Passive intermodulation (PIM) is a form of nonlinear distortion
which occurs In passive system elements such as connectors,
filters, and antennas. This distortion can Ilimit the range of
harmonic sensors as well as commercial communication systems.
Harmonic sensor systems transmit fundamental tones and detect
responses generated by nonlinear targets at intermodulation
frequencies. Here we Illustrate several techniques we have
developed which reduce PIM generated by various components.
Furthermore we predict and measure the corresponding improved

range In a harmonic sensor system. F
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Ferromagnetic metals are known PIM sources due to their
nonlinear B/H relationship. Even ferrous components plated with
non-ferrous metals create significant levels of PIM. By applying a
static magnetic field across these components It Is possible to
reduce the intermodulation they generate significantly.
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Current Induced
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PIM sources are often point sources.
Creating a standing wave and placing
the PIM source at the optimal point
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Qoageq &ffects PIM reduction and bandwidth

PIM signals returning to the receiver can be cancelled by
Introducing an equal magnitude, 180° out of phase signal. The
most effective way to accomplish this is by placing another
engineered PIM source with the same power as the undesired
source | /4 away. The engineered PIM source iIs created by plating
a controlled amount of gold over a nickel component.
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Control of PIM with plating thickness

Qutcome Introducing an equal
and opposite PIM source allows
PIM reduction more than20 dB

Bandwidth of PIM reduction U1

PIM reduction for its own sake Is abstract - only in the context of a
system does the importance become apparent. Harmonic sensors
rely on measuring the intermodulation generated by target objects
at a distance, therefore they are extremely sensitive to PIM
generated In their own circuitry. In some harmonic sensor
systems PIM level defines range. We developed a formula to
relate PIM level to range and measured the effect as well.
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