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"Immunity of an analogue and digital circuit to an electromagnetic field from
electrostatic discharge (ESD)."
By Roy Ediss.
roy.ediss@ieee.org

The Triboelectric effect.
Contact charging and heat from local friction transfers energy to electrons, causing
them to leave their outer valency orbit and locate in the outer valency orbit of another
material.  Producing charged objects.

The discharge phenomena.
An electrostatic discharge spark can occur between a charged object and a close
proximity oppositely charged or conductive object.  The electric field collapses, there
is a very fast rate of change of current producing a magnetic field and an arising
electromagnetic field. These can induce a pulse voltage in nearby circuit loops.

The demonstration.
Circuit immunity to an indirect air electrostatic discharge in close proximity to a
calculator (representing a digital circuit) is demonstrated and a pyroelectric infrared
(PIR) fire alarm detector (representing an analogue detector) is demonstrated.
Digital circuits that are not immune to electromagnetic fields will lock-up and stop
working but analogue circuits can recover.

Voltage induced in victim circuits, from Faradays Law is dependant on the rate of
change of the source magnetic field; therefore the ESD immunity test is a severe one.
The PIR detector is an interesting example of how identifying and solving a product
ESD immunity problem, can ultimately generate an extremely robust and immune
solution.  To solve the immunity problem the FET transistor used in the PIR sensor
was in fact re-designed with an integrated RC low pass filter.
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