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ENHANCED RESONANT CIRCUIT
AMPLIFIER

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This patent application claims the benefit of U.S.
Provisional Patent Application Ser. No. 62/438,968 filed
Dec. 23, 2016, entitled “Enhanced Resonant Circuit Ampli-
fier,” which is hereby incorporated in its entirety by refer-
ence.

BACKGROUND

[0002] A Class-C amplifier drives a resonant circuit by
adding a burst of energy once every cycle. This design
sometimes produces distortion in the resonant energy, which
may be undesirable in some situations. In addition, some
Class-C amplifiers designs have issues with symmetry when
it comes to the output waveform. These issues can limit the
capabilities of other circuitry utilizing the output of a
Class-C amplifier, particularly when a high level of accuracy
is needed.

[0003] In addition to the above-described issues, some
amplifier designs utilize a capacitor to couple a drive com-
ponent to the resonant circuit. Using a capacitor in this
manner is problematic because the current flows the same
direction with every energy burst. This can charge the
coupling capacitor and eventually prevent the injection of
energy into the resonant circuit.

[0004] The disclosure made herein is presented with
respect to these and other considerations.

SUMMARY

[0005] Techniques for providing an enhanced resonant
circuit amplifier are described herein. In some configura-
tions, the techniques disclosed herein provide a mechanism
to add a burst of energy once every half cycle of a prede-
termined frequency. One benefit of this technique includes
reduced distortion in the resonant energy. A second benefit
of this technique is the ability to “push in” and “pull out”
energy from the resonant circuit. This second benefit allows
the system to drive the resonant circuit through a coupling
capacitor or an inductor because the net current flow is zero.
As summarized above, using a capacitor to couple the drive
to the resonant circuit with a conventional Class-C amplifier
is problematic because the current flows the same direction
with every energy burst, which causes the coupling capacitor
to charge up and stop injecting energy into the resonant
circuit. Conversely, by use of the techniques disclosed
herein, a “push in” and “pull out” method can prevent the
capacitor from charging up and allow a resonant circuit
amplifier to continually produce a symmetric, stable output.
As will also be described below, the techniques disclosed
herein enable a controller to dynamically modify a number
of'aspects of an output, e.g., an amplitude of an output signal
or a DC bias of an output signal, by modifying the duty cycle
of an input signal.

[0006] It should be appreciated that the above-described
subject matter may also be implemented as part of an
apparatus, system, or as part of an article of manufacture.
These and various other features will be apparent from a
reading of the following Detailed Description and a review
of the associated drawings.
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[0007] This Summary is provided to introduce a selection
of concepts in a simplified form that are further described
below in the Detailed Description. This Summary is not
intended to identify key features or essential features of the
claimed subject matter, nor is it intended that this Summary
be used to limit the scope of the claimed subject matter.
Furthermore, the claimed subject matter is not limited to
implementations that solve any or all disadvantages noted in
any part of this disclosure.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] The Detailed Description is described with refer-
ence to the accompanying figures. References made to
individual items of a plurality of items can use a reference
number with a letter of a sequence of letters to refer to each
individual item. Generic references to the items may use the
specific reference number without the sequence of letters.
[0009] FIG. 1 shows a schematic diagram of an enhanced
resonant circuit amplifier having two switches, a filter and a
tank.

[0010] FIG. 2 shows a schematic diagram illustrating
details of the filter and tank shown in FIG. 1.

[0011] FIG. 3 shows a schematic diagram illustrating
details of the switches shown in FIG. 1.

[0012] FIGS. 4A-4C show illustrations of an output signal
and input signals caused by the switches.

[0013] FIG. 5 shows a schematic diagram of an enhanced
resonant circuit amplifier having two switches and a tank.
[0014] FIG. 6 shows a schematic diagram illustrating
details of one configuration of the tank shown in FIG. 5.
[0015] FIG. 7 shows a schematic diagram illustrating
details of another configuration of the tank shown in FIG. 5.
[0016] FIG. 8 shows a schematic diagram of an enhanced
resonant circuit amplifier having a feedback mechanism for
measuring current.

[0017] FIG. 9 shows a schematic diagram of an enhanced
resonant circuit amplifier having a feedback mechanism for
measuring a voltage.

[0018] FIG. 10 shows a schematic diagram of an enhanced
resonant circuit amplifier having a feedback mechanism for
measuring a magnetic field.

[0019] FIG. 11 illustrates a flow chart implementing an
example method in accordance with techniques disclosed
herein.

DETAILED DESCRIPTION

[0020] In the following detailed description, reference is
made to the accompanied drawings, which form a part
hereof, and which is shown by way of illustration, specific
example configurations of which the concepts can be prac-
ticed. These configurations are described in sufficient detail
to enable those skilled in the art to practice the techniques
disclosed herein, and it is to be understood that other
configurations can be utilized, and other changes may be
made, without departing from the spirit or scope of the
presented concepts. The following detailed description is,
therefore, not to be taken in a limiting sense, and the scope
of the presented concepts is defined only by the appended
claims.

[0021] Throughout the specification and claims, the fol-
lowing terms take the meanings explicitly associated herein,
unless the context clearly dictates otherwise. The meaning of
“a,” “an,” and “the” includes plural reference, the meaning
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of “in” includes “in” and “on.” The term “connected” means
a direct electrical connection between the items connected,
without any intermediate devices. The term “coupled”
means a direct electrical connection between the items
connected, or an indirect connection through one or more
passive or active intermediary devices and/or components.
The terms “circuit” and “component” means either a single
component or a multiplicity of components, either active
and/or passive, that are coupled to provide a desired func-
tion. The term “signal” means at least a wattage, current,
voltage, or data signal. The terms, “gate,” “drain,” and
“source,” can also mean a “base,” “collector” and “emitter,”
and/or equivalent parts.

[0022] FIG. 1 shows a schematic diagram of an enhanced
resonant circuit amplifier 100, also referred to herein as the
“circuit 100” or a “system 100.” As shown, the system 100
includes a tank 101, a filter 102, a first switch 103A, a
second switch 103B, and a controller 104.

[0023] The tank 101, which is also referred to herein as a
“resonant circuit 101,” can include an input, at node 157,
and an output, at node 156. The tank 101 can include any
suitable circuitry for resonating an input signal at a prede-
termined frequency to generate an amplified output signal.
The output of the tank 101 can include a current across a
component, a voltage at the output node 156, or a magnetic
field 175 emitting from a component of the tank 101.
[0024] The filter 102 can include an input, at node 152,
and an output, at node 157. As shown, the output of the filter
102 is coupled to the input of the tank 101. The filter 102 can
be configured to reduce harmonic frequencies above the
predetermined frequency described above. The filter 102 can
also be configured to filter frequencies above or below other
desirable cutoff levels.

[0025] The first switch 103A is configured to couple a first
source (node 151) at a first voltage to the input of the filter
102. For illustrative purposes, the first switch 103 A provides
a closed circuit, or a low impedance path, between the first
source and the input of the filter 102 when an input of the
first switch 103 A is activated. The first switch 103 A provides
an open circuit, or otherwise a high impedance path,
between the first source and the input of the filter 102 when
the input of the first switch 103A is deactivated (not acti-
vated).

[0026] The second switch 103B is configured to couple a
second source (node 153) at a second voltage to the input of
the filter 102. For illustrative purposes, the second switch
103B provides a closed circuit, or a low impedance path,
between the second source and the input of the filter 102
when an input of the second switch 103B is activated. The
second switch 103B provides an open circuit, or otherwise
a high impedance path, between the second source and the
input of the filter 102 when the input of the second switch
103B is deactivated (not activated). For illustrative pur-
poses, the first source at node 151 is also referred to herein
as a “first voltage source” and the second source at node 153
is also referred to herein as a “second voltage source.”
[0027] The controller 104 can include any circuitry or
computing device suitable for generating control signals that
alternate the activation of the control signals that are applied
to the input of the first switch 103A and the input of the
second switch 103B at a predetermined frequency. In some
configurations, with respect to a cycle of the predetermined
frequency, the first switch can be activated at the beginning
of the cycle and the second switch is activated at a middle
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of the cycle (at 180 degrees). The activation period, which
is referred to herein as a duty cycle, for each control signal
can have duty cycle that is less than 50% of the cycle. In
some configurations, the duty cycle of each control signal
can be within a range of 2% and 20% of a cycle. In one
example, the first switch can be 2 to 20% of the cycle and
the second switch can be 2 to 20% of the cycle, depending
on the power level. Such values of the duty cycle can
provide optimal power efficiency. These examples are pro-
vided for illustrative purposes and are not to be construed as
limiting.

[0028] As will be described in more detail below, the
alternating activation of the first switch and the second
switch produces a signal (referred to herein as an “interme-
diate signal”) at the output of the filter 102, which is fed into
the input of the resonant circuit 101. The intermediate signal
causes the resonant circuit 101 to resonate at the predeter-
mined frequency thereby causing a generation of the ampli-
fied output signal at the predetermined frequency.

[0029] FIG. 2 shows a schematic diagram illustrating
details of the filter 102 and tank 101 shown in FIG. 1. In
some configurations, the tank 101 comprises a capacitor
(C1) 121 and an inductor (I.1) 122 having capacitance and
inductance values for causing resonation of the intermediate
signal, or any suitable input signal fed into the input of the
tank 101, to generate the amplified output signal at the
predetermined frequency.

[0030] The capacitor (C1) 121 and the inductor (I.1) 122
can be in any suitable configuration. For example, the
capacitor (C1) 121 and the inductor (I.1) 122 can be coupled
in series, wherein a first terminal of the inductor (1) 122
functions as the input of the tank 101, and wherein a second
terminal of the inductor ([.1) 122 is coupled to an output
node 156. In such configurations, a first terminal of the
capacitor (C1) 121 is coupled to the output node 156, and a
second terminal of the capacitor (C1) 121 is coupled to the
second source (node 153).

[0031] In another example, with reference to FIG. 7, the
capacitor (C1) 121 and the inductor (I.1) 122 can be coupled
in series, wherein a first terminal of the capacitor (C1) 121
functions as the input of the tank 101, and wherein a second
terminal of the capacitor (C1) 121 is coupled to an output
node 156. In such configurations, a first terminal of the
inductor (I.1) 122 is coupled to the output node 156, and a
second terminal of the inductor (I.1) 122 is coupled to the
second source (node 153).

[0032] For illustrative purposes, the capacitor (C1) 121
and the inductor (L1) 122 can respectively have values of
3000 picofarads and 0.6 millihenries for enabling the tank
101 to resonate at a predetermined frequency of 120 KHz.
In such an example, the voltage of the first source (node 151)
can be approximately 5 Volts and the voltage of the second
source (node 153) can be zero Volts, e.g., a ground node.
Such an arrangement can create an amplified output signal
of approximately 50 volts. This example is provided for
illustrative purposes and is not to be construed as limiting.
[0033] As summarized above, the filter 102 can comprise
any circuitry for filtering frequencies above the predeter-
mined frequency, and, in some configurations, below the
predetermined frequency. For example, the capacitor (C2)
123 and the inductor (1.2) 124 can be coupled in series,
wherein a first terminal of the inductor (I.2) 124 functions as
the input of the filter 102, and wherein a second terminal of
the inductor (1) 122 is coupled to an output of the filter
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102, node 154. In such configurations, a first terminal of the
capacitor (C2) 123 is coupled to the output of the filter 102,
node 154. In addition, a second terminal of the capacitor
(C2) 123 is coupled to the second source (node 153).
[0034] For illustrative purposes, the capacitor (C2) 123
and the inductor (1.2) 124 of the filter 102 can respectively
have values of 0.01 microfarads and 22 microhenries for
enabling the filter 102 frequencies above a cutoff frequency
0t 0.34 MHz, which can reduce harmonic frequencies above
the example predetermined frequency. This example is pro-
vided for illustrative purposes and is not to be construed as
limiting. Other components having other values suitable for
other applications can be used. In addition other filter
designs can be used.

[0035] FIG. 3 shows a schematic diagram illustrating
details of the first switch 103 A and the second switch 103B,
which are individually and collectively referred to herein as
“switches 103.” As shown, the switches 103 can comprise a
transistor, such as a field-effect transistor (FET), or any other
component for causing a low impedance path or a high
impedance path between two nodes. In the example shown
in FIG. 3, the first switch 103A comprises a transistor having
a drain coupled to the first voltage source (node 151), a gate
coupled to a first output of the controller 104, and a source
coupled to the input of the filter 102 (node 152). Also shown,
the second switch 103B comprises a transistor having a
drain coupled to the input of the filter 102 (node 152), a gate
coupled to a second output of the controller 104, and a
source coupled to the second voltage source (node 153). It
can be appreciated that other components and/or arrange-
ments can be used to achieved the techniques described
herein as these examples are provided for illustrative pur-
poses.

[0036] FIGS. 4A-4C show illustrations of an output signal
and signals caused by the switches. As summarized above,
the controller 104 can alternate the activation of the control
signals that are applied to the input of the first switch and the
input of the second switch at a predetermined frequency. In
FIGS. 4A-4C, the first (top diagram) diagram shows the
control signal generated by the first switch 103A, the second
diagram (middle diagram) shows the control signal gener-
ated by the second switch 103B, and the third diagram
(bottom diagram) illustrates an output signal of the tank 101.
For illustrative purposes, when a switch is activated, the
switch is “closed” or having a low impedance path. When a
switch is not activated, the switch is “open” or having a high
impedance path. The first switch 103 A can produce an input
signal (at node 152) having a duty cycle (d1), and the second
switch 103B can produce an input signal (at node 152)
having a duty cycle (d2). In some configurations, the duty
cycle can be less than half of the cycle of the predetermined
frequency. As shown, the duty cycle associated with the
output of each switch 103 can be significantly shorter than
half of the cycle of the predetermined frequency.

[0037] The bottom diagram of FIG. 4A shows an overlay
of'the input signals (at node 152) relative to the output signal
of the tank 101. As shown, when the first switch 103A is
activated (closed), it causes a high voltage at the input of the
filter 102, which causes the output voltage to rise, and when
the second switch 103B is activated (closed), it causes a low
voltage at the input of the filter 102, which causes the output
voltage to decrease. This is referred to herein as “pushing”
and “pulling” the output signal, a feature that enables the
creation of a symmetric output waveform. As also shown,
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the output of the tank 101 is slightly delayed in comparison
to the cycle of the input signals (at node 152). As also shown,
in some configurations, the controller 104 causes the duty
cycle (d1) of the control signal for activating the first switch
103 A to be equal to the duty cycle (d2) of the control signal
for activating the second switch 103B.

[0038] In some configurations, the techniques disclosed
herein enable the controller 104 to change the DC bias of an
output signal. More specifically, the controller 104 can
lengthen or shorten the control signal applied to at least one
switch 103 to change the DC bias of the output signal.
[0039] FIG. 4B shows one example where the DC bias of
the output signal is lowered by increasing the duty cycle (d2)
of the control signal activating the second switch 103B. The
DC bias of the output signal can also be lowered by
decreasing the duty cycle (d1) of the control signal activat-
ing the first switch 103A. In general, the controller 104 can
cause the duty cycle (d1) of the control signal for activating
the first switch 103 A to be less than the duty cycle (d2) of
the control signal for activating the second switch 103B
thereby causing a DC voltage of the output node 156 to bias
toward the second voltage of the second source.

[0040] FIG. 4C shows one example where the DC bias of
the output signal is raised by increasing the duty cycle (d1)
of'the control signal activating the first switch 103A. The DC
bias of the output signal can also be raised by decreasing the
duty cycle (d2) of the control signal activating the second
switch 103B. In general, the controller 104 can cause the
duty cycle (d1) of the control signal for activating the first
switch 103A to be greater than the duty cycle (d2) of the
control signal for activating the second switch 103B thereby
causing the DC voltage of the output signal, at node 156, to
bias toward the first voltage of the first source.

[0041] In addition to controlling the DC bias of an output
signal, the controller 104 can also modify the gain of the
tank 101. For example, the controller 104 can equally
increase the duty cycle (d1 and d2) of the control signals for
both switches 103 to increase a gain level of the tank 101
thereby increasing an amplitude of the amplified output
signal. In addition, the controller can equally decrease the
duty cycle (d1 and d2) of the control signals for both
switches 103 to decrease the gain level of the tank 101
thereby decreasing the amplitude of the amplified output
signal.

[0042] FIG. 5 illustrates another example of an enhanced
resonant circuit amplifier 200 having a tank 101 (resonant
circuit 101), a first switch 103 A, a second switch 103B, and
the controller 104. The enhanced resonant circuit amplifier
200 of FIG. 5 is configured in a manner similar to the tank
101 described above with respect to FIG. 1, however, the
switches 103 provide an input signal directly to the tank 101.
[0043] FIG. 6 illustrates additional details of the enhanced
resonant circuit amplifier 200 shown in FIG. 5. In this
example, the capacitor (C1) 121 and the inductor (I.1) 122
can be coupled in series, wherein a first terminal of the
inductor (I.1) 122 functions as the input of the tank 101, and
wherein a second terminal of the inductor (I.1) 122 is
coupled to an output node 156. In such configurations, a first
terminal of the capacitor (C1) 121 is coupled to the output
node 156, and a second terminal of the capacitor (C1) 121
is coupled to the second source (node 153).

[0044] In another example, with reference to FIG. 7, the
capacitor (C1) 121 and the inductor (I.1) 122 can be coupled
in series, wherein a first terminal of the capacitor (C1) 121
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functions as the input of the tank 101, and wherein a second
terminal of the capacitor (C1) 121 is coupled to an output
node 156. In such configurations, a first terminal of the
inductor (I.1) 122 is coupled to the output node 156, and a
second terminal of the inductor (I.1) 122 is coupled to the
second source (node 153).

[0045] FIG. 8 shows a schematic diagram of an enhanced
resonant circuit amplifier 800 having a feedback mechanism
for measuring a current across a device. In such an embodi-
ment, the circuit 800 can have a device 801, such as a
resistor, coupling the capacitor (C1) 121 to the second
source (node 153). The controller 104 can use measurements
of current passing through the device 801 to control the gain
of the tank 101. For example, a method can include receiv-
ing a feedback input signal, such as a voltage over the device
801 to measure the current produced by the tank 101. The
controller 104 can determine when the current produced by
the tank 101 is below a threshold. Based at least in part on
determining that the current is below the threshold, the
controller 104 can increase the duty cycle of the control
signals to increase the current, or otherwise increase the gain
of the resonant circuit 101.

[0046] The controller 104 can also determine when the
current produced by the tank 101 is above a threshold. Based
at least in part on determining that the current is above the
threshold, the controller 104 can decrease the duty cycle of
the control signals to decrease the current, or otherwise
decrease the gain of the resonant circuit 101.

[0047] FIG. 9 shows a schematic diagram of an enhanced
resonant circuit amplifier having a feedback mechanism,
such as a sensor 901, for measuring a voltage. In this
configuration, via the sensor 901, the controller 104 can
measure the DC voltage of the output node 156. If the DC
voltage of the output is above a threshold, the controller 104
can cause the duty cycle of the control signal applied to the
second switch 103B to be longer than the duty cycle of the
control signal applied to the first switch 103A. As described
above with respect to FIG. 4B, such an adjustment to one or
more duty cycles can lower the DC bias of an output signal.
[0048] In addition, if the DC voltage of the output is above
athreshold, the controller 104 can cause the duty cycle of the
control signal applied to the second switch 103B to be longer
than the duty cycle of the control signal applied to the first
switch 103A. As described above with respect to FIG. 4B,
such an adjustment to one or more duty cycles can lower the
DC bias of an output signal.

[0049] FIG. 10 shows a schematic diagram of an enhanced
resonant circuit amplifier 1000 having a device 1001, such
as a field sensor, for measuring a magnetic field 175. In this
configuration, the controller 104 can measure the intensity
of a magnetic field 175 produced by the tank 101. Any
suitable device 1001 for measuring a magnetic field 175 can
be utilized. If an intensity of the magnetic field 175 produced
by the tank 101 is below a threshold, the controller 104 can
increase the duty cycle of the control signals to the switches
103 to increase the intensity of the magnetic field 175. If the
intensity of the magnetic field 175 produced by the tank 101
is above a threshold, the controller 104 can decrease the duty
cycle of the control signals to the switches 103 to decrease
the intensity of the magnetic field 175.

[0050] FIG. 11 illustrates a flow chart implementing an
example method 1100 in accordance with techniques dis-
closed herein. Other logical flows can be implemented using
the circuits described herein, as the logical flow disclosed
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herein is provided for illustrative purposes and is not to be
construed as limiting. The logical flow described herein can
be implemented by a system 100 having a tank 101, a filter
102, a first switch 103A and a second switch 103B, and a
controller 104. The method 1100 can also be implement it on
a system 200 having a tank 101, a first switch 103A and a
second switch 103B, and a controller 104.

[0051] The logical flow starts at block 1101 where the
controller 104 generates control signals for alternately acti-
vating an input of a first switch 103A and an input of a
second switch at a predetermined frequency, wherein the
first switch 103 A is activated at the beginning of a cycle 401
and the second switch 103B is activated at a middle of the
cycle 401. In some configurations, the duty cycle of the
control signals are less than a half of the cycle 402 of the
predetermined frequency. As summarized above, the first
switch 103A couples a first source at a first voltage to an
input of a filter 102 when the first switch 103 A is activated,
and the second switch 103B couples a second source at a
second voltage to the input of the filter when the second
switch 103B is activated.

[0052] Next, at block 1103, an intermediate signal having
the predetermined frequency resulting from the alternating
signals produced by the controller 104. The filter 102 can
cause the intermediate signal to have reduced harmonic
frequencies above and/or below the predetermined fre-
quency. The filtered, intermediate signal is provided to an
input of the tank 101 (resonant circuit 101).

[0053] Next, at block 1105, an amplified output signal is
generated at the tank 101 (resonant circuit 101). As sum-
marized above, an input signal provided to the tank 101,
such as the intermediate signal, causes the resonant circuit
101 to resonate at the predetermined frequency thereby
producing the amplified output signal at the predetermined
frequency.

[0054] Next, at block 1107, the controller 104 receives a
feedback signal from one or more devices sensing aspects of
the amplified output signal. The one or more devices can
include a voltage sensor, circuitry for measuring current, or
circuitry for measuring a magnetic field.

[0055] Next, at block 1109, the feedback signal received at
the controller 104 can be utilized to adjust at least one duty
cycle of the control signals. In some configurations, the duty
cycle of the control signals can be increased to increase the
gain of the tank 101, the duty cycle of the control signals can
be decreased to decrease the gain of the tank 101. In one
configuration, the controller 104 can receive a feedback
input signal from a device, such as device 901 of FIG. 9,
measuring a DC voltage of the amplified output signal. The
controller can then adjust the duty cycle of a control signal
at the input of either the first switch or the second switch to
adjust the DC voltage of the amplified output signal.

[0056] It should be understood that the operations of the
methods disclosed herein are not necessarily presented in
any particular order and that performance of some or all of
the operations in an alternative order(s) is possible and is
contemplated. The operations have been presented in the
demonstrated order for ease of description and illustration.
Operations may be added, omitted, and/or performed simul-
taneously, without departing from the scope of the appended
claims. It also should be understood that the illustrated
methods can be ended at any time and need not be performed
in its entirety.
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[0057] The above specification, examples and data pro-
vide a complete description of the manufacture and use of
the composition of the invention. Since many embodiments
of the invention can be made without departing from the
spirit and scope of the invention, the invention resides in the
claims hereinafter appended.

CONCLUSION

[0058] In closing, although the various configurations
have been described in language specific to structural fea-
tures and/or methodological acts, it is to be understood that
the subject matter defined in the appended representations is
not necessarily limited to the specific features or acts
described. Rather, the specific features and acts are disclosed
as example forms of implementing the claimed subject
matter.

What is claimed is:

1. A system, comprising:

a resonant circuit 101 comprising an input and an output,
the resonant circuit generating an amplified output
signal at a predetermined frequency in response to
receiving an intermediate signal received at the input of
the resonant circuit, wherein the resonant circuit 101
generates the amplified output signal by amplifying the
intermediate signal;

a filter 102 comprising an input and an output, wherein the
output of the filter 102 is coupled to the input of the
resonant circuit 101, wherein the filter 102 reduces
harmonic frequencies above the predetermined fre-
quency from an input signal received at the input of the
filter 102, the output of the filter 102 producing the
intermediate signal at the predetermined frequency and
having reduced harmonic frequencies above the prede-
termined frequency;

a first switch 103 A coupling a first source at a first voltage
to the input of the filter 102 when an input of the first
switch 103 A is activated;

a second switch 103B coupling a second source at a
second voltage to the input of the filter when an input
of the second switch 103B is activated; and

a controller 104 generating control signals to alternately
activate the input of the first switch and the input of the
second switch at the predetermined frequency associ-
ated with a cycle, where the first switch is activated at
the beginning of the cycle and the second switch is
activated at a middle of the cycle, wherein a duty cycle
of the control signals are less than a half of the cycle,
wherein an alternating activation of the first switch and
the second switch at the predetermined frequency pro-
duces the intermediate signal having the predetermined
frequency, the intermediate signal causing the resonant
circuit 101 to resonate at the predetermined frequency
thereby causing a generation of the amplified output
signal at the predetermined frequency.

2. The system of claim 1, wherein the resonant circuit 101
comprises a capacitor (C1) and an inductor (L1) having
capacitance and inductance values for causing resonation of
the intermediate signal to generate the amplified output
signal at the predetermined frequency.

3. The system of claim 2, wherein the capacitor and the
inductor are coupled in series, wherein a first terminal of the
inductor (L.1) functions as the input of the resonant circuit,
wherein a second terminal of the inductor (I.1) is coupled to
an output node 156, wherein a first terminal of the capacitor
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(C1) is coupled to the output node 156, and wherein a second
terminal of the capacitor (C1) is coupled to the second
source.

4. The system of claim 2, wherein the capacitor and the
inductor are coupled in series, wherein a first terminal of the
capacitor (C1) functions as the input of the resonant circuit,
wherein a second terminal of the capacitor (C1) is coupled
to an output node 156, wherein a first terminal of the
inductor (L1) is coupled to the output node 156, and wherein
a second terminal of the inductor (L.1) is coupled to the
second source.

5. The system of claim 2, wherein the intermediate signal
causes the inductor (L1) to generate a magnetic field oscil-
lating at the at the predetermined frequency.

6. The system of claim 1, wherein the controller 104
causes the duty cycle of the control signal for activating the
first switch to be equal to the duty cycle of the control signal
for activating the second switch.

7. The system of claim 3, wherein the controller 104
causes the duty cycle (d1) of the control signal for activating
the first switch to be greater than the duty cycle (d2) of the
control signal for activating the second switch thereby
causing a DC voltage of the output node 156 to bias toward
the first voltage of the first source.

8. The system of claim 3, wherein the controller 104
causes the duty cycle (d1) of the control signal for activating
the first switch to be less than the duty cycle (d2) of the
control signal for activating the second switch thereby
causing a DC voltage of the output node 156 to bias toward
the second voltage of the second source.

9. The system of claim 1, wherein the controller 104
increases the duty cycle (d1 and d2) of the control signals to
increase a gain level of the resonant circuit 101 thereby
increasing an amplitude of the amplified output signal,
wherein the controller 104 decreases the duty cycle (d1 and
d2) of the control signals to decrease the gain level of the
resonant circuit 101 thereby decreasing the amplitude of the
amplified output signal.

10. A method for generating an amplified output signal at
a predetermined frequency, wherein the method comprises:

generating, at a controller 104, control signals for alter-
nately activating an input of a first switch 103A and an
input of a second switch at the predetermined fre-
quency, wherein the first switch 103 A is activated at the
beginning of a cycle 401 and the second switch 103B
is activated at a middle of the cycle 401, wherein a duty
cycle of the control signals are less than a half of the
cycle 402, wherein the first switch 103 A couples a first
source at a first voltage to an input of a filter 102 when
the first switch 103A is activated, wherein the second
switch 103B couples a second source at a second
voltage to the input of the filter when the second switch
103B is activated;

generating, at the filter 102, an intermediate signal having
the predetermined frequency resulting from the alter-
nately activating of the controller 104, the intermediate
signal having reduced harmonic frequencies above the
predetermined frequency, wherein the intermediate sig-
nal is provided to an input of a resonant circuit 101; and

generating, at the resonant circuit 101, the amplified
output signal at the predetermined frequency, wherein
the intermediate signal causes the resonant circuit 101
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to resonate at the predetermined frequency thereby
producing the amplified output signal at the predeter-
mined frequency.

11. The method of claim 10, further comprising:

receiving, at the controller 104, a feedback input signal
from a device (901 of FIG. 9) measuring an amplitude
of the amplified output signal;

determining, at the controller 104, that the amplitude is
below a threshold; and

based at least in part on determining that the amplitude is
below the threshold, increasing the duty cycle of the
control signals to increase the amplitude of the ampli-
fied output signal.

12. The method of claim 10, further comprising:

receiving, at the controller 104, a feedback input signal
from a device (901 of FIG. 9) measuring an amplitude
of the amplified output signal;

determining, at the controller 104, that the amplitude is
above a threshold; and

based at least in part on determining that the amplitude is
above the threshold, decreasing the duty cycle of the
control signals to decrease the amplitude of the ampli-
fied output signal.

13. The method of claim 10, further comprising:

receiving, at the controller 104, a feedback input signal
from a device (801 of FIG. 8) measuring a current of
the amplified output signal;

determining, at the controller 104, that the current is
below a threshold; and

based at least in part on determining that the current is
below the threshold, increasing the duty cycle of the
control signals to increase the current.

14. The method of claim 10, further comprising:

receiving, at the controller 104, a feedback input signal
from a device (801 of FIG. 8) measuring a current of
the amplified output signal;

determining, at the controller 104, that the current is
above a threshold; and

based at least in part on determining that the current is
above the threshold, decreasing the duty cycle of the
control signals to decrease the current.

15. The method of claim 10, further comprising:

receiving, at the controller 104, a feedback input signal
from a device (1001 of FIG. 10) measuring a magnetic
field of the resonant circuit 101;

determining, at the controller 104, that an intensity of the
magnetic field is below a threshold; and

based at least in part on determining that the intensity of
the magnetic field is below the threshold, increasing the
duty cycle of the control signals to increase the inten-
sity of the magnetic field.

16. The method of claim 10, further comprising:

receiving, at the controller 104, a feedback input signal
from a device (1001 of FIG. 10) measuring a magnetic
field of the resonant circuit 101;
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determining, at the controller 104, that an intensity of the
magnetic field is above a threshold; and

based at least in part on determining that the intensity of
the magnetic field is above the threshold, decreasing
the duty cycle of the control signals to decrease the
intensity of the magnetic field.

17. The method of claim 10, further comprising:

receiving, at the controller 104, a feedback input signal
from a device (901 of FIG. 9) measuring a DC voltage
of the amplified output signal; and

adjusting the duty cycle of the control signal at the input
of either the first switch or the second switch to adjust
the DC voltage of the amplified output signal.

18. A system for generating an amplified output, com-

prising:

a resonant circuit 101 comprising an input and an output,
wherein the resonant circuit comprises a capacitor (C1)
and an inductor (L.1) having a capacitance value and an
inductance value for causing resonation of the ampli-
fied output signal at the predetermined frequency;

a first switch coupling a first source at a first voltage to the
input of the resonant circuit 101 when an input of the
first switch 103 A is activated;

a second switch coupling a second source at a second
voltage to the input of the resonant circuit 101 when an
input of the second switch 103B is activated; and

a controller for generating control signals to alternately
activate the input of the first switch and the input of the
second switch at a predetermined frequency associated
with a cycle, where the first switch is activated at the
beginning of the cycle and the second switch is acti-
vated at a middle of the cycle, wherein a duty cycle of
the control signals are less than a half of the cycle,
wherein an alternating activation of the first switch and
the second switch causes the resonant circuit to reso-
nate at the predetermined frequency thereby causing a
generation of the amplified output signal at the prede-
termined frequency.

19. The system of claim 18, wherein the capacitor and the
inductor are coupled in series, wherein a first terminal of the
inductor (L1) functions as the input of the resonant circuit,
wherein a second terminal of the inductor (I.1) is coupled to
an output node, wherein a first terminal of the capacitor (C1)
is coupled to the output node, and wherein a second terminal
of the capacitor (C1) is coupled to the second source.

20. The system of claim 18, wherein the capacitor and the
inductor are coupled in series, wherein a first terminal of the
capacitor (C1) functions as the input of the resonant circuit,
wherein a second terminal of the capacitor (C1) is coupled
to an output node, wherein a first terminal of the inductor
(L1) is coupled to the output node, and wherein a second
terminal of the inductor (I.1) is coupled to the second source.
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