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(57) Abstract: A detector system has a first detector configured to detect a first high-frequency signal having amplitude-modulat-
ed ("AM") noise to produce a first detected signal having at least a first detected AM noise signal component and a demodulated
signal component and a second detector configured to detect a second high-frequency signal having the AM noise to produce a
second detected signal having at least a second detected AM noise signal component. An algebraic combining network combines
the first detected signal and the second detected signal to cancel the first detected AM noise signal component with the second de-
tected AM noise signal component to produce an output signal including the demodulated signal component.
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AMENDED CLAIMS
received by the International Bureau on 12 August 2011 (12.08.2011)

1. A detector system comprising:

a first detector configured to detect a first high-frequency signal having
amplitude-modulated ("AM") noise to produce a first detected signal having at least a
first detected AM noise signal component and a demodulated signal component,;

a second detector configured to detect a second high-frequency signal having
the AM noise to produce a second detected signal having at least a second detected
AM noise signal component; and

an algebraic combining network combining the first detected signal and the
second detected signal to cancel the first detected AM noise signal component with
the second detected AM noise signal component to produce an output signal including

the demodulated sighal component.

2. The detector system of claim 1 wherein the first high-frequency signal
includes a local high-frequency signal and a received high-frequency signal, the
demodulated signal component being at a difference frequency between the local

high-frequency signal and the received high-frequency signal.

3. The detector system of claim 2 wherein the second high-frequency signal is

the local high-frequency signal.

4, The detector system of claim 2 wherein the second high-frequency signal
includes the local high-frequency signal and the received high-frequency signal, the
second detected signal further including a second demodulated signal component at

the difference frequency.
5. The detector system of claim 4 wherein the output signal of the algebraic

combining network further includes the second demodulated signal component added

to the demodulated signal component.

AMENDED SHEET (ARTICLE 19)



WO 2011/053941 PCT/US2010/055019

6. The detector system of claim 2 wherein the received high-frequency signal is a

reflected signal of the local high-frequency signal.

7. The detector system of claim 1 further comprising a high-frequency algebraic
combining network combining the local high-frequency signal and the received high-
frequency signal and providing the local high-frequency signal and the received high-

frequency signal to the first detector.

8. The detector system of claim 1 wherein the algebraic combining network has
an inverting input and a non-inverting input, the first detected signal being provided
to the non-inverting input and the second detected signal being provided to the

inverting input.

0. The detector system of claim | wherein the first high-frequency signal
includes a local high-frequency signal and a received high-frequency signal, the

output signal being at a difference frequency.

10.  The detector system of claim 1 further including a high-frequency algebraic
combining network configured to receive a local high-frequency signal and a received
high-frequency signal and to provide the local high-frequency signal and the received
high-frequency signal to the first detector, and to provide the local high-frequency
signal and an inverse of the received high-frequency signal to the second detector, the
second detector producing the second detected signal having the second detected AM

noise signal component and an inverse demodulated signal component.

11.  The detector system of claim 10 wherein the algebraic combining network has
an inverting input and a non-inverting input, the first detected signal being provided
to the non-inverting input and the second detected signal being provided to the
inverting input to produce an inverse AM noise signal component and a second
demodulated signal component, the output signal being a sum of the demodulated
signal component and the second demodulated signal component, the inverse AM

noise signal component canceling the AM noise signal component.
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12.  The detector system of claim 1 wherein the first detector comprises a first
single-diode detector and the second detector comprises a second single-diode

detector.

13.  The detector system of claim | wherein the first detector comprises a first

dual-diode detector and the second detector comprises a second dual-diode detector.

14, The detector system of claim 1 wherein the first detector comprises a first
diode voltage multiplier and the second detector comprises a second diode voltage

multiplier.

15.  The detector system of claim 10 wherein the high-frequency algebraic
combining network comprises

a first received signal path through the high-frequency algebraic combining
network,

a second received signal path through the high-frequency algebraic combining
network,

a first LO signal path through the high-frequency algebraic combining
network,

a second LO signal path through the high-frequency algebraic combining
network,

a first high-frequency combiner combining a received signal in the first
received signal path and an LO signal in the first LO signal path and providing a first
combined signal to the first detector, and

a second high-frequency combiner combining the received signal in the
second RF signal path and the LO signal in the second LO signal path and providing a

second combined signal to the second detector.
16.  The detector system of claim 15 wherein the first combined signal is the LO

signal plus the received signal and the second combined signal is the LO signal minus

the received signal.
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17.  The detector system of claim 1 further comprising a second algebraic
combining network disposed between the first detector and the algebraic combining
network having a first positive output connected to a first non-inverting input of the
algebraic combining network, and a first negative output connected to a first inverting

input of the algebraic combining network.

18.  The detector system of claim 17 wherein the second detected signal further
includes a second demodulated signal component, further comprising a third algebraic
combining network disposed between the second detector and the algebraic
combining network having a second positive output connected to a second inverting
input of the algebraic combining network, and a second negative output connected to

a second non-inverting input of the algebraic combining network.

19.  The detector system of claim 18 further comprising an adjustable gain stage
disposed between the algebraic combining network and one of the second algebraic

combining network and the third algebraic combining network.

20.  The detector system of claim 19 wherein the second detected AM noise signal
component is equal to the first detected AM noise signal times a gain factor, the
adjustable gain stage dividing the second detected AM noise signal component by the

gain factor.

21. A field disturbance sensing system comprising:

an antenna,

an oscillator producing a high-frequency signal;

a first detector circuit;

a second detector circuit;

a combining network configured to couple the high-frequency signal to the
antenna, and to couple the high-frequency signal and a reflected high-frequency

signal to the first detector and to the second detector;
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an algebraic summing network summing a first detected signal having first
detected high-frequency signal and a first detected reflected signal from the first
detector circuit and a second detected signal having second detected high- frequency
signal and a second detected reflected signal from the second detector circuit to
produce a detected output signal wherein the first detected reflected signal is added to
the second detected reflected signal and the first detected high- frequency signal is
subtracted from the second detected high-frequency signal; and

a controller configured to convert the detected output signal to a speed

between the antenna and a target.

22.  The field disturbance sensing system of claim 21 further comprising an

electronic display screen configured to display the speed to a user.

23.  The field disturbance sensing system of claim 1 further comprising

a housing incorporating the field disturbance sensing system, and the
electronic display screen so as to provide a hand-held field disturbance system,
wherein the hand-held field disturbance sensing system is a hand-held continuous

wave radar system.

24.  The field disturbance sensing system of claim 21 wherein the oscillator is a

dielectric stabilized oscillator.

25.  The field disturbance sensing system of claim 21 wherein the antenna is a
patch antenna defined on a first side of a printed circuit board and the oscillator is

defined on a second side of the printed circuit board.
26. The field disturbance sensing system of claim 25 wherein the printed circuit

board has a polytetrafluoroethylene-based substrate with metal-foil traces on the first

side and on the second side.
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27.  The field disturbance sensing system of claim 25 wherein the printed circuit
board has an epoxy-fiberglass composite substrate with metal traces on the first side

and on the second side.

28.  The field disturbance sensing system of claim 25 wherein the first detector
circuit and the second detector circuit are defined on the first side of the printed

circuit board.

29.  The field disturbance sensing system of claim 28 wherein the combining
network includes a first ring coupler and a second ring coupler defined on the first
side of the printed circuit board, the first ring coupler having an LO input port
connected to the oscillator, an antenna port connected to the antenna, an RF port
connected to the second ring coupler at an RF input port, and an LO port connected to

the second ring coupler at a second LO input port.

30.  The field disturbance sensing system of claim 29 wherein the LO input port is
separated from the LO port by a quarter wavelength distance around the first ring
coupler in a first direction, and is separated from the antenna port by a second quarter
wavelength distance around the first ring coupler in a second direction, and is
separated from the RF port by a half wavelength distance around the first ring

coupler.

31.  The field disturbance sensing system of claim 30 where the RF input port is
separated from the second LO input port a first distance around the second ring
coupler in a third direction and a second distance around the second ring coupler in a
fourth direction, the difference between the first distance and the second distance
being an integer multiple of a half wavelength distance, the second ring coupler
further comprising a first detector port a third distance from the second LO input port
in the third direction and a second detector port the third distance from the second LO

input port in the fourth direction.
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32.  The field disturbance sensing system of claim 31 wherein the third distance is

an odd integer multiple of a quarter wavelength distance.

33.  The field disturbance sensing system of claim 1 further comprising a second
antenna coupled to the combining network, wherein the antenna transmits the high-
frequency signal at the target and the second antenna receives the reflected high-

frequency signal from the target.

34.  The field disturbance sensing system of claim 33 further comprising an

amplifier between the second antenna and the combining network.

35.  The field disturbance sensing system of claim 21 wherein the antenna
transmits the high-frequency signal at the target and the antenna receives the reflected

high-frequency signal from the target.

36.  The field disturbance sensing system of claim 21 further comprising:

an amplitude modulation ("AM") noise source configured to selectively
produce AM noise on the high-frequency signal; and

a noise calibration circuit configured to achieve a minimum AM noise on the
detected output signal when the selected AM noise is produced on the high- frequency

signal.

37. A method of down-converting comprising:

coupling a first high-frequency signal to a first detector and to a second
detector;

receiving a received signal at an antenna;

providing the received signal to at least the first detector;

detecting the high-frequency signal and the received signal to produce a first
detected signal including a first detected high-frequency signal and a demodulated
signal;

concurtently detecting the high-frequency signal to produce a second detected

high-frequency signal; and
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subtracting the second detected signal from the first detected signal so as to
cancel amplitude-modulated noise on a detected signal output, the detected signal

output including the demodulated signal.

38.  The method of claim 37 wherein the step of coupling the first high-frequency
signal to the first detector and to the second detector further comprises concurrently
coupling the first high-frequency signal to the antenna, the received signal being a

reflected signal of the first high-frequency signal from a target.

39.  The method of claim 38 further comprising calculating a speed between the

antenna and the target according to the demodulated signal component.

40.  The method of claim 37 wherein the step of providing the received signal to
the first detector further includes providing the received signal to the second detector,
and wherein the step of concurrently detecting the high-frequency signal to produce a
second detected signal further includes concurrently converting the received signal
provided to the second detector to a second demodulated signal, a second detected
signal including the second detected high-frequency signal and the second
demodulated signal, and further comprising

adding the second demodulated signal to the demodulated signal.

41.  The method of claim 40 wherein the received signal is provided to the first
detector at a first phase and is provided to the second detector at a second phase, the

second phase being shifted one hundred and eighty degrees from the first phase.

42.  The method of claim 41 wherein the high-frequency signal is provided to the

first detector at a phase and to the second detector at the phase.

43.  The method of claim 40 wherein the step of subtracting the second detected
high- frequency signal from the first detected high-frequency signal and the step of
adding the second demodulated signal to the demodulated signal includes amplifying

a differential signal of the first detected signal and the second detected signal so as to
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cancel amplitude modulation ("AM") noise of the high-frequency signal at the
detected signal output.

44, The method of claim 40 wherein the first detector and the second detector
form a differential detector, and the first detected signal and the second detected

signal are coupled to a differential amplifier.

45.  The method of claim 45 wherein the high-frequency signal is transmitted from

an antenna and the received signal is a reflected signal received by the antenna.

46.  The method of claim 45 wherein the high-frequency signal is coupled to the
antenna from a high-frequency source through a transmission structure having a high-
frequency signal output port and a reflected signal output port separated from the
high-frequency signal port by a selected transmission length so as to cancel the high-

frequency signal at the reflected signal output port.

47.  The method of claim 40 further comprising
adjusting a gain setting of a second detected signal path so as to reduce

amplitude-modulated ("AM") noise at the detected signal output.

48.  The method of claim 47 further comprising, before transmitting the high-
frequency signal from the antenna to the target:

shielding the antenna;

determining the gain setting for minimum AM noise;

saving the gain setting; and

applying the gain setting to the second detected signal path.

49. . The method of claim 40 further comprising
amplitude modulating the high-frequency signal;
determining a gain setting for minimum detected AM signal;

saving the gain setting; and
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applying the gain setting to the second detected signal path so as to reduce

amplitude-modulated ("AM") noise at the detected signal output.
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