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Wireless power bridge

Background

[0001] It is often desirable to provide electric power to an
area that is separated from the main powered areas by a wall
or window. The wall or window makes the use of an extension
cord less practical to provide this power. For example, an
extension cord might require that a window or door be left
open to allow the cord to pass therethrough.

[0002] For example, it may be convenient to use a laptop PC on
the balcony or terrace where there is no electrical socket.

It may be useful to put sensors on the outside of a house, for
example to power a burglar alarm or television monitor. It
may be desirable to bring a television outdoors.

[0003] One way to do this is to wire the new area; to drill a
hole through a wall for example. However, this may not be
allowed, for example in a rental apartment or condo. It may
be cost prohibitive and/or inconvenient. Or, the user simply

might not want to do it.

Summary
[0004] The present application describes a wireless power
bridge that allows directing power wirelessly through a solid

blocking element, e.g., a solid wall or a closed window.
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[0005] Power is applied to one side of the element that is
near a source of AC power. That power is wirelessly
transmitted through a first tuned antenna, to a second tuned
antenna. The second antenna is capable of being separated
from the first antenna by a solid object. The second antenna
receives the power and provides a power outlet.

[0006] The wireless power bridge may provide a power outlet
for AC power, or DC power.

[0007] In an embodiment, a transmitting subsystem produces a
local power hotspot that extends across a solid object, and in
which wireless power can be received. The wireless power is
received by a receiver on the other side of that local power

hotspot.

Brief description of the drawings

[0008] These and other aspects will now be described in detail
with reference to the accompanying drawings, wherein:

[0009] figure 1 shows a possible arrangement of the system
using a low voltage DC output;

[0010] figure 2 shows a possible arrangement of a system using
a standard AC voltage output (e.g. 110VAC / 60 Hz);

[0011] figure 3 shows transmission through wall and windows;
[0012] figure 4 shows a transmit subsystem;

[0013] figure 5 shows a receive subsystem;

[0014] figure 6 shows a close-up detail of the antenna.
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Detailed description

[0015] Figure 1 illustrates an embodiment of a wireless power
bridge. In this embodiment, the power output is an AC power
output, for example producing a standard 110 VAC/60 Hz power
Another embodiment may produce different voltage output, for
example, 208 V or any other standard AC voltage.

[0016] The embodiment produces power on a transmit side 100 by
attaching via a wire to the standard AC power source. The
power is coupled to a transmitting antenna 110, which is
wirelessly sent via magnetic field coupling to a receiving
antenna 120.

[0017] The preferred embodiment of a wireless power bridge is
based on coupled resonance. Thus transmit and receiving
antennas are preferably resonant antennas, which are
substantially resonant, e.g., resonance frequency within a
fractional bandwidth of 10%, 15%, or 20% of operating
freguency. The operation and formation of the antennas may be
as described in US Patent application number 12/018,069, filed
January 22, 2008, entitled “Wireless Apparatus and Methods”,
the disclosure of which is herewith incorporated by reference.
[0018] The transmission is preferably a substantially non-
modulated carrier frequency greater than or equal to 50 Hz.
For example, the preferred frequency may be between 20 kHz and

135 kHz.
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[0019] Another embodiment may use a much lower frequency. For
example the standard AC power frequency of 60 Hz may be usable
for wireless transfer.

[0020] An embodiment may create a near field in the area of
the transmitter that stores energy magnetically in its near
field, and the receiving antenna which removes energy from
that near field.

[0021] The embodiment in figure 1 allows power transfer
through an essentially nonmetallic wall. The size of the
antenna, in turn, sets the thickness of the wall through which
the power can be transmitted. For example, the wall may be as
thin as a few millimeters, or as thick as 40 cm (16 inches).
[0022] The efficiency and amount of power transfer also
depends on the size of the antenna. In a system based on
coupled resonance, the antennas are resonant antennas and
typically have a high Q factor, for example a Q factor greater
than 200. With appropriately dimensioned elements, and using
the techniques described herein, a power transfer through the
output socket 130 or DC jack 232 of for example 100 W may be
obtainable.

[0023] The embodiment uses an AC cord 99 to connect to the
standard AC power, for example 110 V AC/60 Hz or 220 V AC/ 50
Hz. The power is coupled to a transmit power converter 101.
Converter 101 converts the standard AC voltage and frequency

into another voltage and another frequency; typically up
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converting frequency to a frequency value greater than 50 Hz.
This higher frequency may be more appropriate to use for
magnetically coupled wireless transmission.

[0024] In an alternative embodiment, as discussed above, the
standard AC power frequency of 50 or 60 Hz may also be used
for wireless power transmission.

[0025] The transmit antenna 110 is preferably a flat-panel
antenna that is substantially resonant with the operating
frequency produced by the converter unit 101. The receiving
antenna 120 is preferably also a flat-panel unit that uses an
inductive loop, e.g. a single or multiple turn inductor, and a
capacitor to achieve resoconance at the set operating frequency.
The energy is transferred between the resonant antennas.
[0026] The power from the receiving antenna is coupled to a
receive power converter unit that in a first embodiment (130)
integrates an AC-to-AC frequency converter. This operates to
create 50 Hz or 60 Hz AC power. This may also adjust and
stabilize the voltage to the desired voltage, for example 110
or 220 V AC.

[0027] An alternative embodiment, shown in figure 2, uses a
different style of receive power converter unit 230 which
produces for example 12 V DC at its output. This may simply

use a rectifier and DC-to-DC converter.
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[0028] Figure 3A illustrates an arrangement of using the
antennas to transfer power through a wall. The wall in figure
3A may be for example between 5 and 40 cm (2 to 16 inches).
[0029] The coupling factor between the transmitting antenna
and receiving antenna may differ significantly for the
different materials and thicknesses of the wall. Accordingly,
a control system may be used to automatically adapt in order
to meet the power requirements of the receive side and to
maximize the overall transfer efficiency. Figure 3B
illustrates transmission through a window which is 5 to 40 mm
(0.2 to 1.6 inch) in thickness, for example.

[0030] Power transfer efficiency can be maximized when the
transmit and receive antennas are coaxially positioned, or
positioned parallel to one another. Fig 3A and 3B show cross-—
sections in which these antennas are coaxially aligned. 1In
practice, however, this coaxial alignment may be reasonably
easy for a transparent barrier such as a window, but may be
more difficult for a solid barrier such as a wall. In another
embodiment, it may be desirable to change the relative
positioning of the antennas so that they are offset from one
another, to avoid, for example, mismatching and detuning
effects.

[0031] An embodiment may use an indicator as part of the
transmit power converter unit 101 and/or the receive power

converter unit 130 or 230. In a preferred embodiment, that
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indicator may be part of receive power converter unit 130 or
230. The indicator is shown as 131 in Figure 2 and Figure 3.
It is controlled by the system that continuously computes
transfer efficiency from a set of measurement values provided
by sensors inherent to receive power converter unit 130 or 230
and from known system parameters. If the indicator is a light
source, he indicator may glow brighter when the system
operates more efficiently thus capable to transfer higher
power, and less brightly when the transfer efficiency becomes
lower thus providing less power transfer capability. This can
help define the optimum position of the receive antenna by
increasing the brightness of the indicator. A user of the
system can move one or the other of the antennas and watch the
indicator glow more or less brightly as the antennas move.
[0032] Another embodiment can use a numerical display or an
analogue indicator dial with an electronically displayed bar
or with a mechanical needle and relative numbers. The bar or
the needle moves, for example, to show that the antennas are
coaxially aligned.

[0033] Another embodiment may use an audible tone, for
example, that is turned on during a time of antenna alignment,
and emits a sound that changes pitch and/or intensity to show
alignment of the antennas.

[0034] Figure 4 illustrates the transmit subsystem including

the transmit power converter unit 101. AC power 99 is input
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to a rectifier and filter 400 which generates a DC voltage to
operate the transmit power converter unit 10. A DC-to-DC
converter 405 provides power for energizing the power stage
here the half bridge inverter 415 and other parts of transmit
power converter unit 101. Converter 405 may be a step-down
converter that provides an output DC voltage that is lower
than the input voltage and that can be controlled for the
purpose of power and efficiency control. An auxiliary DC-to-
DC converter 410 may also be used to supply another fixed DC
voltage for the control systems such as the frequency
generation and control unit. A single fixed voltage (e.g., 12
v) may be used for all systems, allowing only a single
converter 405 to be used.

[0035] Another embodiment may omit the DC-to-DC converter 405.
In this case the power stage here the half bridge inverter 415
may be directly supplied from the rectifier and filter 400.
[0036] According to a preferred embodiment as disclosed
herein, the entire system operates without transformers what
principal power conversion concerns. Transformers may be used
as part of AC current sensors., in order to reduce the amount
of magnetic noise which is present and/or to reduce the weight
and/or volume, and/or produce a continuously variable output
voltage. As described herein, an embodiment allows all

principle power conversion to be carried out by electronic
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switched-mode power conversion, and it may also include for
example charge pumping and the like.

[0037] A tuning network 420 may be used to fine tune the
resonance frequency of the transmitting antenna system to
match the operating frequency in order to maintain the highest
possible transfer efficiency.

[0038] The antenna current may also be measured by a current
sensor 425 that produces an output at interface D. This output
may represent both magnitude and phase of the antenna current
which may be needed for power and efficiency control.

[0039] Frequency generation and control subunit 430 may
synchronize and control the operations of the transmit power
converter unit 101. 1In an embodiment, and as shown in Figure
4, some of a number of different functions are frequency-
controlled. The frequency generation and control subunit may
generate one or multiple frequencies to control these
functions of the transmit power converter unit 101. For
example, one or several frequency outputs can be created to
respectively control the frequency used by a rectifier/filter
400; frequency used by DC-to-DC converter 405; and a frequency
used by an inverter 415. The antenna current measurement
output (interface D) can be used by the frequency generation
and control unit 430 to optimally adjust resonance frequency

of the transmitting antenna.
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[0040] A transmit power converter unit 101 of a wireless power
bridge dimensioned to transfer 100 W may have a rectangular
form factor of 3 inches by 6 inches by 1 inch, and look
similar to external power supply for a laptop computer.

[0041] The power stage that generates the power carrier as
used for the wireless power transmission is preferably a half
bridge inverter 415. This may use two electronic power
switches, for example FETs or transistors in a push pull
configuration. The frequency generation and control subunit
430 provides the driving switching waveform via interface B
and thereby sets the operating frequency used for wireless
power transfer as well as the antenna current. This switching
waveform may be adjusted, for example, based on the sensed
characteristics of the receive subsystem and its behavioral
pattern.

[0042] The frequency generation and control subunit 430 may
modify parameters to change the DC supply voltage of the power
stage, and the duty cycle/pulse width of the switching
waveform for the inverter 415. In an embodiment where the DC-
to-DC converter is not used, the duty cycle of the switching
waveform may be used to change power and transfer efficiency.
For example, in one embodiment where a standard AC power
freguency is used for wireless power transmission, the power
stage can be formed of a phase controlled modulator controlled

by the frequency generation and control subunit 430.

10
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[0043] The tuning network 420 is used to maintain the
resonance frequency of the transmitting antenna at the
operating frequency of the wireless power bridge. 1In a
preferred embodiment this operating frequency is fixed and
derived from a crystal stabilized oscillator. This method is
in contrast to solutions where the transmission frequency 1is
adapted to the resonance frequency of the transmitting
antenna. This method herein is considered advantageous to
reduce risk of harmful interference to other systems, as well
as to achieve regulatory compliance. The tuning network may
also compensate for detuning effects and component tolerances
(inductor, capacitor, antenna feeder cable, etc.). Detuning
effects may be caused by a detuned receiving antenna as well
as by extraneous objects in proximity to the transmitting
antenna. A reactive component in the source impedance of the
power stage may also cause detuning. The tolerances of the
components may be attributed to aging of the components as
well as fabrication tolerances. The tuning network is
controlled by frequency generation and control subunit via the
interface C.

[0044] The frequency generation and control subunit 430 also
generates frequency and switching waveforms to drive the power
stage here the half bridge inverter. It also may measure oOr
monitor the transmit antenna current using the current sensed

by the current sensing element 425. For example, the control

11



WO 2009/065099 PCT/US2008/083723

unit 430 can be a processor or microcontroller executing an
appropriate algorithm also using prestored data (lookup
table). The lookup table may be created by using a defined
calibration routine. This algorithm is designed in such a way
to converge at maximum transfer efficiency for any coupling
factor and - if possible - to meet the required voltage and
power at the receive subsystems AC or DC output.

[0045] If no receiver can be detected or the coupling to this
receiver is too small, the transmit subsystem may
automatically enter a stand-by mode where it operates at a
reduced power level or with intermittent transmission just
sufficient to detect presence of a receiver. Presence
detection of a receiver can be accomplished through
stimulating and sensing the characteristics of a receiver and
its behavioral pattern.

[0046] A human interface as part of the transmit power
converter unit 101 can also be provided to manually modify
certain parameters, for example to manually
activate/deactivate the transmit subsystem and to set limits
on power transfer.

[0047] The transmitting antenna unit 110 is a purely passive
device fed over a feeder cable 102 from the transmit power
converter unit 101. This feeder cable can be for example 1 m
in length and sized to carry voltages and currents at values

similar to those used in a standard 110vV/220V AC power cord.

12
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The transmit antenna itself may include a single or multi-turn
loop 442 in series with a high-voltage capacitor 443. This
forms an LC tank circuit which is a resonant system tuned to
the operating frequency dictated by the transmit power
converter unit 101.

[0048] The antenna loop is preferably formed of insulated
copper wire, having insulation that is sized to withstand the
antenna voltage that could occur in a worst—-case analysis. 1In
some designs, the RMS voltage of this antenna may be above
1000 V depending on the actual power rating and the maximum
transmission distance. Assuming an operating frequency
between 20 kHz and 135 kHz, stranded wire with insulated
strands, also called “litz wire” may be used to reduce any
losses caused by eddy currents such as skin and proximity
effects. This may also maximize the unloaded Q factor of the
transmitting antenna.

[0049] In a similar way, the capacitor may need to withstand
RMS voltages greater than 1000 V depending on the system's
actual power rating and the maximum transmission distance.
[0050] An antenna embodiment is shown in figure 6. A high-
voltage capacitor 610 may be mounted in the interior of the
loop in order to save space and allow the maximum loop size
for a given outer contour form factor. A number of coaxial
and insulated antenna loops shown as 600 are fed by the

antenna feeder cable 102. A high-voltage capacitor 443 is

13
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integrated as part of the antenna unit in a way that allows
the high-voltages resulting from resonance with a high Q
factor to be maintained on the interior of the antenna, and to
appear neither on the feeder cable 102 nor in the transmit
power converter unit 101. This may simplify the design and
relax certain requirements.

[0051] The transmit and the receiving antenna unit may both
provide special fixtures that simplify its mounting. Suction
cups 620 may be provided for temporary mounting. Suspension
handles shown as 621 may be provided for more permanent
mounting, or for temporary but recurrent mounting, e.g., on
an item that may remain in place most of the time.

[0052] The receive subsystem is shown in detail in figure 5.
This includes analogous structure to the transmit subsystem of
figure 4. A receiving antenna unit 120 is formed with a
single or multi-turn loop 502 and high voltage capacitor 504.
The output from the receiving antenna unit is coupled via an
antenna feeder cable 121 that feeds to the receive power
converter unit 510. In general, this converter unit may use
similar structure as that in figure 4, including all or any of
an antenna current sense device 510, a tuning and matching
network 530, a rectifier 540, DC-to-DC or DC-to—-AC converter
550, the auxiliary DC-to-DC converter 551, additional current
sense and voltage sense structure 560, and a frequency

generation and control subunit 570.

14



WO 2009/065099 PCT/US2008/083723

[0053] The tuning and matching network 530 may be needed to
ensure that receive antenna unit 120 is adjusted for resonance
at the transmission frequency and that the rectifiers 540
input impedance is optimally matched to the receive antenna
units source impedance 120. The tuning and matching network
530 is controlled by the frequency generation and control
subunit 570 via interface C.

[0054] The rectifier 540 rectifies and filters the AC voltage
as received by receive antenna unit 120 providing the DC
required by the following stages. The rectifier 540 may be
based on synchronous rectification instead of standard diode
circuits in order to minimize power loss in case of low input
voltage. The rectifier 540 may be controlled by the frequency
generation and control subunit via control interface A.

[0055] The DC-to-DC or DC-to—-AC converter 550 may be a step-
down or step-up converter, respectively, providing an output
voltage and current satisfying the requirements of the
external load connected to the receive subsystem. In general,
the output voltage or current generated by the DC-to-DC or DC-
to—AC converter 550 is variable and controlled by the
frequency generation and control subunit 570 via control
interface B. In another embodiment, this converter 550 may be
omitted. That means the external load is directly fed by the

rectifier 540.

15
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In case the standard AC frequency was directly used for
wireless power transmission, the converter 550 may be replaced
by a phase controlled modulator.

[0056] The additional voltage and current sense 560 are used
by the frequency generation and control subunit 570 to
maintain the specified DC or AC output voltage and to monitor
loading of the receive power converter unit 510.

[0057] The frequency generation and control subunit 570
automatically controls and monitors all relevant functions and
parameters of the receive subsystem to satisfy voltage and
current requirements of the external load and to maximize
energy transfer efficiency, and generates all frequency
signals and waveforms required to operate the receive power
converter unit 510. If needed, it generates the standard AC
frequency as required by the external load and feeds this
frequency to the DC-to-AC converter 550 via control interface
B. Additionally, it measures the antenna current by means of
the antenna current sense 520, the DC or AC output voltage and
current by means of the voltage and current sense 560,
respectively. Based on these measurements, it computes and
adjusts the relevant operational parameters and configurations
of receive power converter unit 510 in order to satisfy
voltage and power demand by the external load and to maximize
energy transfer efficiency. The receive subsystems acts

independently from the transmit subsystem, trying to satisfy

16
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power demand by the external load, whilst optimizing operating
parameters at receive side in a manner to converge at maximum
transfer efficiency.

[0058] In an embodiment, the system is capable of adapting to
different levels of coupling factors, between a coupling
factor close to 100% or 90% and a minimum coupling factor as
low as 1%. This may adjust parts of the circuit
automatically, based on these coupling factors.

[0059] The receive power converter unit 510 may provide a
human interface for activating/deactivating receive power
converter unit 510, to manually modify parameters or
configurations, and an indicator for optimum positioning of
the receive antenna as already described above.

[0060] Although only a few embodiments have been disclosed in
detail above, other embodiments are possible and the inventors
intend these to be encompassed within this specification. The
specification describes specific examples to accomplish a more
general goal that may be accomplished in another way. This
disclosure 1s intended to be exemplary, and the claims are
intended to cover any modification or alternative which might
be predictable to a person having ordinary skill in the art.
[0061] In one embodiment, the inverter may be omitted, and
that half bridge inverter 420 will then be directly supplied

by the rectifier and filter.

17
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[0062] For example, other antenna forms and selections can be
used. The term “power” as used herein can refer to any kind of
energy, power or force transfer of any type.

[0063] The receiving source can be any device that operates
from stored energy, including a computer or peripheral,
communicator, automobile, or any other device.

[0064] Also, the inventors intend that only those claims
which use the words “means for” are intended to be interpreted
under 35 USC 112, sixth paragraph. Moreover, no limitations
from the specification are intended to be read into any
claims, unless those limitations are expressly included in the
claims.

[0065] The operations and/or flowcharts described herein may
be carried out on a computer, or manually. If carried out on
a computer, the computer may be any kind of computer, either
general purpose, or some specific purpose computer such as a
workstation. The computer may be an Intel (e.g., Pentium or
Core 2 duo) or AMD based computer, running Windows XP or
Linux, or may be a Macintosh computer. The computer may also
be a handheld computer, such as a PDA, cellphone, or laptop.
Moreover, the method steps and operations described herein can
be carried out on a dedicated machine that does these
functions.

[0066] The programs may be written in C or Python, or Java,

Brew or any other programming language. The programs may be

18
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resident on a storage medium, e.g., magnetic or optical, e.g.
the computer hard drive, a removable disk or media such as a
memory stick or SD media, wired or wireless network based or
Bluetooth based Network Attached Storage (NAS), or other
removable medium or other removable medium. The programs may
also be run over a network, for example, with a server or
other machine sending signals to the local machine, which
allows the local machine to carry out the operations described
herein.

[0067] Where a specific numerical value is mentioned
herein, it should be considered that the wvalue may be
increased or decreased by 20%, while still staying within the
teachings of the present application, unless some different
range 1s specifically mentioned. Where a specified logical
sense 1s used, the opposite logical sense is also intended to

be encompassed.
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WHAT IS CLAIMED IS:

1. A method, comprising:

locating a transmitting antenna on one side of a solid
object, where the solid object is an object from the group
consisting of a solid wall, or a solid window;

locating a receiving antenna on the other side of the
solid object;

aligning a first position of the transmitting antenna
with a second position of the receiving antenna; and

using the transmitting antenna to create a magnetic
field, and using the receiving antenna to receive the magnetic
field, and to produce an output that includes power based on

said receiving the magnetic field.

2. A method as in claim 1, wherein the transmitting antenna
and the receiving antenna are each resonant antennas which are

tuned for substantial resonance.

3. A method as in claim 1, wherein said solid object cannot
be seen through, and further comprising using an indicator
associated with one of said antennas to determine said

aligning.

4. A method as in claim 1, further comprising a transmitting

20
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circuit, receiving AC power from an AC power source, and
converting the power into a form which can be transmitted by

salid transmitting antenna as a magnetic field.

5. A method as in claim 4, further comprising a receiving
circuit, receiving power that has been induced into said
receiving antenna, and converting said power into an
electrical power and coupling said power to a power output

Jack.

6. A method as in claim 5, wherein said power output jack

provides AC power.

7. A method as in claim 5, wherein said power output Jjack

provides DC power.

8. A method as in claim 4, wherein said power converter in

said transmitting circuit operates without transformers.

9. A method as in claim 4, wherein said transmitting circuit
includes a control system, that senses at least one sensed
parameter indicative of power transmission, and produces at
least one control signal that can change based on said sensed

parameter.
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10. A method as in claim 9, wherein said control signal
controls operation of at least one element of said

transmitting circuit.

11. A method as in claim 9, further comprising at least one
power converting element, and said power converting element 1is
driven by at least one frequency from said frequency

generation and control unit.

12. A system, comprising:

a transmitting antenna, optimized for generating an AC
magnetic field which stores energy in its near field;

a transmitting circuit, coupled to said transmitting
antenna, and operative to receive power from an AC connection,
and produces an output power which is coupled to said
transmitting antenna and drives said transmitting antenna in a
substantially resonant state;

a receiving antenna optimized for receiving power from
said AC magnetic field transmitted by said transmitting
antenna across a substantially solid object which is one of a
solid wall or window; and

a receiving circuit, coupled to receive power that has
been received by said receiving antenna, and to produce an
output power based on said receiving by said receiving

antenna.

22
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13. A system as in claim 12, wherein at least one of said
receiving antenna and/or transmitting antenna includes a
detection part that detects information indicative of an

alignment between said transmitting and receiving antennas.

14. A system as in claim 12, wherein each of said
transmitting and receiving antennas have a Q value greater

than 200.

15. A system as in claim 12, wherein each of said transmit
and receive antennas have wire with an insulation capable of

withstanding at least 1000 V.

16. A system as in claim 12, wherein said transmitting
circuit includes an inverter that creates a waveform with a
frequency value and said waveform is coupled to said
transmitting antenna, and a tuning circuit that changes the

resonance frequency of said transmitting antenna.

17. A method as in claim 9, further comprising at least one
tuning network, and said tuning network is driven by at least
one control signal from said frequency generation and control

unit.
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19.

18. A wireless power bridge comprising

a transmitting unit receiving an AC power, and carrying out
an AC to AC power conversion, and including a transmitting
antenna, and;
a resonant transmitting antenna unit, separate from the
transmitting unit and coupled to the transmitting unit, said
transmitting antenna unit composed of at least one wire loop
and a principle capacitor as needed to achieve substantial
resonance;
— said transmitting unit including an antenna tuning circuit

to tune a resonance frequency of the transmitting antenna;
a resonant receiving antenna unit, composed of at least one
wire loop and another principle capacitor to achieve
substantial resonance;
a receiving unit, separate from said receiving antenna unit,
and accommodating a power conversion and, having an antenna
tuning and matching circuit to tune a resonance frequency of
the receiving antenna and to match said receive power

conversion to a source impedance of said receiving antenna.

A wireless power bridge as in claim 18, wherein said

transmitting unit is capable of controlling power and

maximizing transfer efficiency without the need of an

additional communication between receiving unit and
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transmitting unit, by stimulating and sensing the

characteristics of the receiver and its behavioral pattern.

20. A wireless power bridge as in claim 18, wherein
said receiving unit is capable of controlling power and
maximizing transfer efficiency fully independently of the
transmitting unit without the need of additional communication

between transmitting unit and receiving unit.

21. A wireless power bridge as in claim 18, wherein said
receiving unit includes a synchronous rectifier to minimize

power conversion losses.

22. A wireless power bridge as in claim 18, wherein said
transmitting unit automatically enters into a stand-by mode
when either of no receiver can be detected, or coupling to the
receiver is below a specified level, wherein while in said
stand-by mode, said transmitting unit operates at a reduced
power level which is sufficient to detect a presence of a

receiver.

23. A wireless power bridge as in claim 18, wherein said
transmitting unit detects a presence of a receiver through
stimulating and sensing the characteristics of a receiver and

its behavioral pattern.
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24. A wireless power bridge as in claim 18, wherein said
transmitting unit uses a fixed frequency for wireless power
transfer, said frequency not adapted to the transmitting

antennas actual resonance frequency.

25. A wireless power bridge as in claim 18, wherein said

antennas are coupled via a double wire power cord.

26. A method, comprising:

applying power from an AC outlet to a first power
transmitting device on a first side of a solid object, where
the so0lid object is an object from the group consisting of a
solid wall, or a solid window;

wirelessly transmitting a magnetic signal from said first
power transmitting device;

receiving said magnetic signal on the second side of the
solid object; and

creating a power output on the second side of the solid
object, in a second power receiving device, based on the

wirelessly transmitted power.

27. A method as in claim 26, further comprising a first
part on said first power transmitting device, and a second

part in said second power receiving device, where an
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efficiency of power transmission depends on alignment between

said first and second parts.

28. A method as in claim 27, wherein said solid object
cannot be seen through, and further comprising using an
indicator associated with one of said parts to determine

aligning.
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