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@ Magnetically-coupled, two-resonant-circuit, frequency-division tag.

@ A batteryless, portable, frequency divider in-
cludes a first resonant LC circuit (70) that is resonant
at a first frequency for receiving electromagnetic
radiation at the first frequency; and a second reso-
nant LC circuit (74) that is resonant at a second
frequency that is one-half the first frequency for
fransmitting electromagnetic radiation at the second
frequency. The first circuit is coupled only mag-
netically to the second circuit to fransfer energy to
the second circuit in response to receipt by the first
circuit of electromagnetic radiation at the first fre-
quency. At least one of the resonant circuits includes
a variable reactance element, such as a variable
capacitance diode (D1, D1 ) or a varactor. In a
variable reactance element (D1) of the first circuit
(70), the reactance varies with variations in energy
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FIG. 7 o1

received by the first circuit for causing the second
circuit to vary in reactance due to mutual reactive
coupling to cause the second circuit fo ftransmit
electromagnetic radiation at the second frequency in
response to the energy transferred from the first
circuit at the first frequency. In a variable reactance
element (D2) of the second circuit (74), the reac-
tance varies with variations in energy transferred
from the first circuit for causing the second circuit fo
fransmit electromagnetic radiation at the second fre-
quency in response to the energy transferred from
the first circuit at the first frequency. Both resonant
circuits include inductance coils (L1, L2) that are
disposed on a ferrite rod (72), for enhancing the
magnetic coupling. The frequency divider is included
in a tag utilized in a presence detection system.
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