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POWER BRIDGE CIRCUIT FOR
BI-DIRECTIONAL WIRELESS POWER
TRANSMISSION

RELATED APPLICATIONS

[0001] This application claims priority to Provisional U.S.
Patent Application No. 61/227,423, entitled WIRELESS
POWER BRIDGE CIRCUIT, filed Jul. 21, 2009; the afore-
mentioned application being hereby incorporated by refer-
ence.

TECHNICAL FIELD

[0002] The disclosed embodiments relate generally to the
field of inductive signal interfaces. In particular, the disclosed
embodiments relate to an inductive signal interface capable of
bi-directional inductive signaling.

BACKGROUND

[0003] FIG.1illustrates an H-bridge inverter circuit 110 for
transferring power from a DC supply 120 to an AC load 115.
The H-bridge inverter circuit 110 includes four switches 111-
114 each controlled by a respective one of control signals
H1-H4. During the operation of the H-bridge inverter 110, the
switches 111-114 turn on and off in pairs to deliver an AC
current to the AC load 115. For example, at one instance, the
signals H1 and H4 are asserted to turn on switches 111 and
114, while the signals H2 and H3 are de-asserted to turn off
the switches 112 and 113. Current flows from DC power
supply 120 through switch 111, to the AC load 115, through
the switch 114, and to a ground voltage or a negative supply
voltage. At another instance, the signals H1 and H4 are de-
asserted to turn oft switches 111 and 114, while the signals H2
and H3 are asserted to turn on the switches 112 and 113.
During this instance, the current flows from the DC supply
120 through the switch 113, to the AC load 115, through the
switch 112, and to the ground voltage or the negative supply
voltage. By altering the direction of the current flow, the
H-bridge inverter is configured to deliver an AC current from
the DC supply 120 to the AC load 115.

[0004] FIG. 2 illustrates a sync bridge circuit 210 for trans-
ferring power from an AC supply 215 to a DC load 220. The
sync bridge circuit 210 includes four switches 211-214 each
controlled by a respective one of control signals S1-S4. The
sync bridge circuit 210 receives an AC current from the AC
supply 215, and the switches 211-214 of the sync bridge
circuit 210 turn on and off in pairs to deliver a DC current to
the DC load.

BRIEF DESCRIPTION OF THE DRAWINGS

[0005] The features and advantages of the present invention
are illustrated by way of example and are by no means
intended to limit the scope of the present invention to the
particular embodiments shown, and in which:

[0006] FIG.1illustrates a prior art H-bridge inverter circuit
for delivering power from a DC power supply to an AC load.
[0007] FIG. 2 illustrates a prior art synchronous bridge
rectifier circuit for delivering power from an AC power supply
to a DC load.

[0008] FIG. 3 is a block diagram illustrating an inductive
signal interface, according to one or more embodiments.
[0009] FIG. 4 illustrates an inductive signal interface
capable of performing data transfer through an inductive link,
under another embodiment.

Jan. 27, 2011

[0010] FIG. 5 illustrates an inductive signal interface
capable of performing inductive data transfer, under another
embodiment.

[0011] FIG. 6A illustrates circuit level embodiments of the
power bridge and the bi-directional coil assembly.

[0012] FIG. 6B is illustrates the power bridge circuit of
FIG. 6A coupled to another bi-directional coil assembly,
under another embodiment.

[0013] FIG. 6C illustrates the power bridge circuit of FIG.
6A coupled to a bi-directional coil assembly, under another
embodiment.

[0014] FIG. 6D illustrates the power bridge circuit of FIG.
6A coupled to a bi-directional coil assembly, under another
embodiment.

[0015] FIG. 7A illustrates an embodiment of a bi-direc-
tional coil assembly.

[0016] FIG. 7B illustrates a current path within the induc-
tive coil assembly of FIG. 7A during a power receive mode.
[0017] FIG. 7C illustrates a current path within the induc-
tive coil assembly of FIG. 7A during the power transmit
mode.

[0018] FIG. 7D illustrates another embodiment of the bi-
directional coil assembly.

[0019] FIG. 7E illustrates a current path within the induc-
tive coil assembly of FIG. 7D during the power receive mode.
[0020] FIG. 7F illustrates a current path within the induc-
tive coil assembly of FIG. 7D during the power transmit
mode.

[0021] FIG. 8A illustrates an operation of an embodiment
of the power bridge circuit in the power transmit mode.
[0022] FIG. 8B illustrates another operation of an embodi-
ment of the power bridge circuit in the power transmit mode.
[0023] FIG. 8C illustrates an operation of an embodiment
of the power bridge circuit in the power receive mode.
[0024] FIG. 8D illustrates another operation of an embodi-
ment of the power bridge circuit in the power receive mode.
[0025] FIG. 8E illustrates another embodiment that
includes consideration of a flying node, under an embodi-
ment.

[0026] FIG. 9 illustrates the combination two similarly
structured computing devices, each using a “3-legged” power
bridge circuit, according to one or more embodiments.
[0027] FIG. 10 illustrates a power bridge circuit and a bi-
directional coil assembly coupled to current conditioning
circuitry, according to another embodiment.

[0028] FIG. 11 is a representative diagram illustrating two
computing devices that can be brought into contact for pur-
pose of enabling one device to provide a power and/or data
signal to the other device, according to one or more embodi-
ments.

DETAILED DESCRIPTION

[0029] Embodiments described herein include an inductive
signal interface that uses shared circuit elements to be oper-
able as either a power transmitter or a power receiver. More
specifically, an inductive signal interface includes a three-
legged (or three-branched) structure that uses separate pairs
oflegs or branches to operate as an inductive power transmit-
ter or an inductive power receiver.

[0030] An inductive signal interface includes a coil assem-
bly which has one or more inductive coils. The inductive
signal interface also has a bridge circuit that couples to the
coil assembly to a power input/output (1/O). The bridge cir-
cuit has components that operate to enable the inductive sig-
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nal interface to selectively operate in either a power transmit
mode or a power receive mode.

[0031] The selective operation of the inductive signal inter-
face may be determined: (i) in real-time based on, for
example, an identification or mode of operation of the type of
the other coupled device, and/or (ii) at a time of manufactur-
ing based on the power consumption and/or transmission
capabilities of the manufactured device.

[0032] Ingeneral, bridge circuits are circuits having at least
two parallel current paths that form an enclosed loop. As used
herein, a bridge circuit is a circuit that has multiple current
branches that are individually operable to enable current to
pass one direction or in a reverse direction.

[0033] Still further, another embodiment provides a com-
puting system that includes a first and a second computing
devices, each computing device including a similarly struc-
tured inductive signal interface. The inductive signal inter-
face of each computing device includes a coil assembly which
has one or more inductive coils and a bridge circuit that
couples to the coil assembly to a power input/output (I/O).
Each bridge circuit has components that operate to enable the
respective inductive signal interface to selectively operate in
either a power transmit mode or a power receive mode.
[0034] FIG. 3 is a block diagram illustrating an embodi-
ment of an inductive signal interface. According to an
embodiment, an inductive signal interface 310 includes a
power bridge circuit 311, a bi-directional coil assembly 312,
a control circuit 313, and a power circuit 314. The inductive
signal interface 310 may reside on any device that is capable
of inductively receiving or transmitting power with another
suitably configured device. Such devices are described in
detail in U.S. patent application Ser. No. 12/478,766 entitled
“Inductive Signal Transfer System for Computing Devices,”
(which is hereby incorporated by reference in its entirety).
Accordingly, an inductive signal interface 310 may be inte-
grated or incorporated into a mobile computing device (such
as in a cellular telephony/messaging device), mobile comput-
ing device housing or housing accessory (e.g. housing panel
for mobile computing device) or docking station. In one
embodiment, the inductive signal interface 310 resides in a
inductive charger for the mobile device. A device having
inductive signal interface 310, may be referenced as an “elec-
tronic device’, and correspond to, for example, a mobile
computing device or docking station. The inductive signal
interface 310 is shown in FIG. 1 to be provided on a first
electronic device 302, and used to create an inductive link 330
with a second electronic device 320. The second electronic
device 320 may be any device capable of inductively receiv-
ing or transmitting signals. For example, in one implementa-
tion, the first electronic device corresponds to a docking sta-
tion, and the second electronic device corresponds to amobile
computing device. In another implementation, both the first
and second computing device may correspond to mobile
computing devices. Other variations are similarly possible.
[0035] On the first electronic device 302, the combination
of' the bi-directional coil assembly 312 and the power bridge
circuit 311 establish the inductive link 330 with the second
electronic device 320. In one implementation, the first device
302 operates to transmit power to the second electronic
device 320, in which case inductive signal interface 310 uses
a power bus 309 and power circuits 314 to inductively trans-
mit power to the second device 320. As mentioned below, the
power bridge circuit 311 may be structured to handle a DC
current that originates from a power source, such as a wall
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outlet (in which case rectifiers may be used to convert the AC
signal to DC) or battery unit. In another implementation, the
first device 302 operates to receive power over the inductive
link 330. The same power bridge circuit 311 may be used for
implementations in which first device 302 can only receive
power over the inductive link 330. The ability to use the power
bridge circuit 311 in either fashion may also enable the first
device 302 to operate in both power receive and power trans-
mit modes, depending on, for example, a type identification
of'the second electronic device 320. In such implementations,
for example, a mobile computing device may (i) link with a
dock to receive power, in which case the inductive signal
interface operates in a power receiving mode; and (ii) link
with another mobile computing device or headset that
requires power, in which case the inductive signal interface
operates in a power transmit mode.

[0036] Insomeembodiments, the mode of operation forthe
inductive signal interface 310 is set by control signals. The
control signals may originate from (i) stored or hardwired
parameters that designate the device as a power receiver or
transmitter, or (ii) by identification of the second electronic
device 320 in instances when the first electronic device 302 is
ambidextrous. In implementations when the mode designa-
tion can be designated by control signals, the control signals
321 may be received or identified over a signal line CTRL
(which may be coupled to receive information via the induc-
tive link 330). As such, the signal line CTRL may identify the
mode of operation of the inductive signal interface 310.

[0037] The power circuit 314 is coupled to the power bus
309 to handle current received in either mode (power receive
or power transmit) of operation. The power circuit 314 may
serve to clamp current levels, regulate voltage levels or per-
form other treatment functions for incoming (power transmit
mode) and outgoing power signal (power receive mode). The
power circuit 314 is coupled to the power bridge circuit 311 to
(1) receive the power signal communicated over the inductive
link 330, and/or (ii) transmit the power signal received from a
power source (e.g. battery, wall outlet) of the first electronic
device 302. The power circuit 314 includes one or more of: (i)
voltage sensors, (ii) current sensors, (iii) voltage regulators,
(iv) current regulators, or (v) current clamps to regulate the
voltage and current of the DC power signal. In the power
receive mode, the power circuit 314 outputs power received
over the inductive link to another component that is on the
first electronic device 302, or alternatively connected to the
electronic device (e.g. rechargeable battery). In the power
transmit mode, the power circuit 314 handles incoming
power signal originating from a power source (e.g. wall
adapter), the incoming power signal being used to transmit
the power to the second electronic device 320 over the induc-
tive link 330. In either the power receive or power transmit
mode, one implementation provides the power circuit 314 to
handle Direct Current power signals. Thus, in the power
transmit mode, the power circuit 314 may handle a DC signal
that was treated by other circuits to handle, for example, the
alternating current signal from a wall outlet. In the power
receive mode, the inductive link 330 handles the power signal
in a modulated form, and this power signal is converted into
DC for handling as output by the power circuit 314.

[0038] Thepower bridge circuit311 is coupled to the power
circuit 314 to (i) convert signals from DC to high-frequency
form over inductive link 330 when the inductive signal inter-
face 310 is in the power transmit mode, or (ii) from high-
frequency form to DC when the inductive signal interface 310
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is in the power receive mode. According to embodiments
described herein, the power bridge circuit 311 corresponds to
a circuit element that is used by the inductive signal interface
310 when in both power transmit and power receive modes.
More specifically, the power bridge circuit 311 forms sepa-
rate circuits for when the inductive signal interface 310 is in
the power transmit mode and in the power receive mode. In
particular, the circuit elements include some circuit elements
that are shared and used in both modes, and other circuit
elements that are dedicated for a particular one of the two
modes. In some embodiments, the circuit elements are pro-
vided as branches, where two branches combine to route
incoming and outgoing current over the inductive link 330. In
one embodiment, the power bridge circuit 311 has a three-
legged formation, which provides a shared branch that com-
bines with (i) a second branch in order to transmit power over
the inductive link 330, and (ii) a third branch in order to
receive power over the inductive link 330. As described
below, the three branches combine to effectively form an
H-bridge and synchronous bridge rectifier combination for
use with the inductive link 330.

[0039] In some embodiments, such as when the first elec-
tronic device 302 is ambidextrous, control circuit 313 trans-
mits a plurality of switch control signals to control the opera-
tion of the power bridge circuit 311. The control signals
include signals that specify or select the mode of operation for
the inductive signal interface 310. As an addition or alterna-
tive, control signals may be generated by other circuitry
within the first electronic device 302. For example, an induc-
tive charger having the inductive signal interface 310 may
include internal registers that are programmed to configure
the inductive signal interface 310 to operate in a power trans-
mit mode. In response to receiving the one or more control
signals, the control circuit 313 is configured to generate and
transmit the plurality of switch control signals to operate the
power bridge circuit 311.

[0040] Inusages when inductive signal interface 310 isina
power receive mode, the power signal is received from the
second electronic device 320 over the inductive link 330. The
inductive signal interface 310 may be coupled to a power
storage element, such as a rechargeable battery. The inductive
signal interface 310 may be configured to charge the power
storage element or to provide power to other circuitry within
the first electronic device through the voltage supply line. The
power circuit 314 receives current transmitted from the power
bridge circuit 311 and is configurable to perform voltage and
current regulation in order to charge the power storage ele-
ment or provide power to other circuitry. The bi-directional
coil assembly 312 receives power inductively from the sec-
ond electronic device 320, the power bridge circuit 311 con-
verts AC current received inductively at the bi-directional coil
assembly 312 to DC current to be transferred to the power
circuit via the power bus.

[0041] FIG. 4 illustrates an embodiment of the inductive
signal interface capable of performing data transfer through
an inductive link. According to an embodiment, the inductive
signal interface 410 resides on an electronic device 402 (e.g.
mobile computing device or dock) and includes a power
bridge circuit 411, a bi-directional coil assembly 412, a pro-
cessor 413, a power circuit 414, and a communication circuit
415. Similar to the inductive signal interface 310 of FIG. 3,
the inductive signal interface 410 may reside on any device
that is capable of inductively receiving or transmitting power
with another suitably configured device. As with an embodi-
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ment of FIG. 3, a first computing device uses the inductive
signal interface 410 to form an inductive link 430 with a
second electronic device 420. The second electronic device
may also include an embodiment of inductive signal interface
410.

[0042] Similar to the inductive signal interface 310 of FIG.
3, certain implementations of the inductive signal interface
410 is able to operate in power transmit and receive modes.
The mode of operation of the inductive signal interface 410
may be based on an identification and/or a status of the second
electronic device 420. In particular, the inductive signal inter-
face 410 may be configured to (i) operate in the power trans-
mit mode if it is identified that the second electronic device
420 is configurable to receive power inductively via the
inductive link 430; (ii) in the power receive mode if it is
determined that the second electronic interface 420 is a dock
or a charger. The transfer of identification and status infor-
mation may occur as data transmission via the inductive link
430.

[0043] According to some embodiments, the mode of
operation of the inductive signal interface 410 also depends
on a status of the electronic device 402. For example, if a
status of a rechargeable battery (not shown) on the electronic
device 402 indicates that the rechargeable battery is not fully
charged, the inductive signal interface 410 can be configured
to operate in a power receive mode, when it would otherwise
operate in the power transmit mode.

[0044] The power circuit 414 operates in a similar fashion
as the power circuit 314 of FIG. 3 to handle current received
in either the power transfer mode or the power receive mode.
The power bridge circuit 411 operates in a similar fashion as
the power bridge circuit 311 of FIG. 3.

[0045] The bi-directional coil assembly 412 is configurable
to form the inductive link 430 with the second electronic
device 420. The bi-directional coil assembly 412 is coupled to
the power bridge circuit 411 to transmit and/or receive a
power signal. The bi-directional coil assembly 412 operates
in a similar fashion as the bi-directional coil assembly 312 of
FIG. 3 to transmit and receive the power signal. The bi-
directional coil assembly 412 is also coupled to the commu-
nication circuit 415 to receive and transmit modulated data
signals.

[0046] During the power receive mode of the inductive
signal interface 410, the bi-directional coil assembly 412
receives power over the inductive link 430 from the second
electronic device 420. The power signal is transmitted in
modulated form over the power bridge circuit 411, which
performs rectification to output a DC current to the power
circuit 414. The power circuit 414 is configured to clamp
current levels, regulate voltage levels, and perform other
functions to transmit an outgoing power signal in the power
receive mode. According to embodiments, the resulting
power signal is a DC signal and is routed to: (i) charge a
rechargeable battery within the electronic device 402, and/or
(i1) provide power to circuit elements within the electronic
device.

[0047] During the power transmit mode of the inductive
signal interface 410, the bi-directional coil assembly 412 is
used to carry the modulated power signal to the second elec-
tronic device 420. The power may originate from another
component on the electronic device 402, such as a battery (not
shown) or from other power sources, such as a wall adapter
(not shown). The power circuit 414 is configured to treat the
incoming power signal (as described above) to transmit a
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treated outgoing power signal to the power bridge circuit 411.
According to some embodiments, the output power signal of
the power circuit 414 to the power bridge circuit 411 in the
power transmit mode is substantially a DC signal, and the
power bridge circuit 411 performs DC to high-frequency
conversion to output a high-frequency power signal to the
bi-directional coil assembly 412. The bi-directional coil
assembly 412 transmits power via the inductive link 430 to
the second electronic device 420.

[0048] In some embodiments, inductive signal interface
410 is configurable to transfer data as well as power via the
inductive link 430. In an embodiment, data transmitted over
the inductive link 430 includes data that corresponds to iden-
tification or status information of the electronic device 402
and/or the second electronic device 420. As described above,
the identification and status information may be used to con-
trol the mode of operation of the inductive signal interface
410. Data transmitted over the inductive link 430 may also
include commands from the electronic device 402 to the
second electronic device 420, or vice-versa. As an example,
the electronic device 402, which is a mobile computing
device, includes an embodiment of the inductive signal inter-
face 410, and the second electronic device 420 is a dock. The
inductive signal interface 410 is configured to exchange data
corresponding to identification and status information of the
dock and/or the mobile computing device via the inductive
link 430. Upon processing the data, the mobile computing
device transmits commands over the inductive link 430 to
cause the dock to enter the power transmit mode of operation.
The mobile computing device also executes commands to
cause the inductive signal interface 410 to enter the power
receive mode of operation. In some embodiments, the induc-
tive signal interface 410 is used to transmit or receive power
signal requirements. In power receive mode, the electronic
device 402 may transmit out its power supply requirements so
as to enable the other computing device to adjust the level of
the transmitted power signal to fit the needs of the power
receiving device. In power transmit mode, the electronic
device 402 may signal data to enable a data loop in which the
second device (as the power receiver) to signal back real-time
information about its power needs. Specific examples of the
type of data that can be communicated over using the induc-
tive signal interface is described in U.S. patent application
Ser. No. 12/478,766, entitled “Inductive Signal Transfer Sys-
tem for Computing Devices”; the aforementioned application
being hereby incorporated by reference in its entirety for all
purposes. As described, the data that may be send over induc-
tive link 430 may include a specific format and structure,
under an inductive communication protocol that both devices
share. As part of a communication protocol, the inductive
signal interface 410 may be used to signal data to implement
parts of the communication protocol, such as detecting pres-
ence of the second device, authenticating itself and/or the
second device, and enumerating itself.

[0049] According to some embodiments, data transmitted
over the inductive link 430 includes communication data
transferred between the electronic device 402 and the second
electronic device 420. In certain implementations, such as
when a mobile computing device is inductively coupled with
an audio dock, the communication data may extend to media
data (e.g. audio). Other types of data that may be communi-
cated across the inductive signal interface 410 include appli-
cation data (e.g. a remote control application is transferred
and installed over the inductive link).
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[0050] Insomeembodiments, the data transfer between the
inductive signal interface 410 and the second electronic
device 420 occurs in a half-duplex fashion. In other embodi-
ments, the data transfer between the inductive signal interface
and the second electronic device occurs in a full-duplex man-
ner, wherein outgoing and incoming modulated data signals
use different carrier frequencies. The incoming modulated
data signal is received inductively via the inductive link 430,
and the outgoing modulated data signal is transmitted to the
second electronic device via the inductive link 430. Accord-
ing to certain embodiments, outgoing data is modulated by
the power signal from the power bridge circuit 411 to become
the outgoing modulated data signal. As an addition or alter-
native, outgoing data may be modulated by carrier waves
having different frequencies compared with the power signal.
Filters may be employed within the inductive signal interface
410 to separate the modulated data signals from the power
signal.

[0051] The communication circuit 415 is coupled to the
bi-directional coil assembly 412 in order to transmit and
receive data over the inductive link 430. The communication
circuit includes a modulator 416 and a demodulator 417. The
modulator 416 is configured to output an outgoing modulated
data signal to the bi-directional coil assembly 412 to transmit
the modulated data signals to the second electronic device via
the inductive link 420. The demodulator 417 is coupled to the
bi-directional coil assembly 412 to receive an incoming
modulated data signal received over the inductive link 430.
[0052] According to embodiments, the modulation and
demodulation schemes used by the modulator 416 and the
demodulator 417, respectively, may implement modulation
schemes such as amplitude modulation, frequency modula-
tion, digital modulation (such as frequency-shift keying
(FSK) modulation, or phase-shift keying (PSK) modulation).
[0053] The incoming modulated data signal received over
the inductive link 420 is transmitted to the demodulator 417,
which performs demodulation to generate a demodulated
data signal. The communication circuit 415 transmits the
demodulated data signal to the processor 413 for processing
or transmission to other components of the electronic device
402.

[0054] Outgoing data may be received over the data bus by
the processor 413. Alternatively, the outgoing data may origi-
nate from the processor 413. The processor 413 transmits the
outgoing data to the communication circuit 415. The modu-
lator 416 modulates the outgoing data with a carrier wave to
generate the outgoing modulated data signal which is trans-
mitted to the second electronic device via the inductive signal
interface 430.

[0055] The communication circuit 415 is coupled to the
processor 413 to transmit and receive data which is trans-
ferred via the data bus to and from the processor 413. The
processor 413 may be configured to process identification and
status information transmitted over the inductive signal inter-
face 430 to determine a mode of operation of the inductive
signal interface 410. The processor is also coupled to the
power bridge circuit 411 to control the operation of the power
bridge circuit 411 based on the determined mode of opera-
tion. The processor 413 may also be configured to process
communication data received from over the inductive link, or
from other communication mediums (e.g. BLUETOOTH).
[0056] FIG. 5illustrates another embodiment of the induc-
tive signal interface capable of performing inductive data
transfer. Inductive signal interface 510 includes a power
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bridge circuit 511, a bi-directional coil assembly 512, a pro-
cessor 513, a power circuit 514, a communications circuit
515, and a communication coil 518. The inductive signal
interface 510 is able to form inductive links 531 and 532 with
a second electronic device 520. Similar to the inductive signal
interfaces 410 of FIG. 4, the inductive signal interface 510
may reside on any device that is capable of inductively receiv-
ing or transmitting power and/or data with another suitably
configured device.

[0057] The power bridge circuit 511, processor 513, and
power circuit 514 operate in similar fashion as corresponding
elements of the inductive signal interface 410 of FIG. 4. The
bi-directional coil assembly 512 operates in a similar fashion
as the bi-directional coil assembly 312 of FIG. 3 to transmit or
receive a power signal via the inductive link 531.

[0058] The inductive signal interface 510 is configurable to
transmit and receive modulated data signals via the inductive
link 532. The communication coil 518 is able to form the
inductive link 532 with the second electronic device 520 to
transmit and receive modulated data signals. The communi-
cation coil 518 is coupled to the communication circuit 515.
[0059] The communication circuit 515 includes a modula-
tor 516 and a demodulator 517. The modulator 516 and
demodulator 517 are coupled to the communication coil 518.
The modulator 516 operates in a similar fashion as the modu-
lator 416 of F1G. 4 in generating an outgoing modulated data
signal from data received from the processor 513 to be out-
putted via the inductive link 532 to the second electronic
device 520.

[0060] The incoming data signal is transmitted to the
demodulator 517 which operates in a similar fashion as the
demodulator 417 of FIG. 4 in generating a demodulated com-
munication data signal from the incoming data signal. The
demodulated communication data signal is transmitted by the
communication circuit 515 to the processor 513 for: i) trans-
mission over the data bus to other circuits within the elec-
tronic device 402, or ii) processing by the processor 413.
[0061] FIG. 6A illustrates a circuit level embodiment of the
power bridge circuit 311, 411, 511 and the bi-directional coil
assembly 312, 412, 512 of FIGS. 3, 4, and 5, respectively. An
embodiment depicted shows the power bridge circuit 610 as
being “3-legged”, meaning the power bridge circuit includes
an H-bridge branch, a synchronous bridge rectifier branch,
and a shared branch for use with either the H-bridge or the
synchronous bridge rectifier branch. In more detail, power
bridge circuit 610 includes an H-bridge branch 611, a shared
branch 612, and a sync bridge branch 613. The power bridge
circuit 610 has a power input/output (I/O) to receive or trans-
mita DC current. Each of the three branches is coupled to the
power 1/O and includes two serially-connected switches. On
each of the three branches, one of the serially-connected
switches is coupled to the power I/O and the other of the
serially-connected switches is coupled to a ground voltage
level or a negative supply voltage. On each of the three
branches, the node between the two serially-connected
switches is coupled to the bi-directional coil assembly 631.
The H-bridge branch 611 includes switches 621 and 622
which are connected at a node 601 and are controlled by
signals G1 and G2 respectively. The shared branch 612
includes switches 623 and 624 which are connected at a node
602 and are controlled by signals G3 and G4 respectively. The
sync bridge branch 613 includes switches 625 and 626 which
are connected at a node 603 and are controlled by signals G5
and G6 respectively.
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[0062] The bi-directional coil assembly 631 is coupled to
all three branches of the power bridge circuit and includes a
capacitor C1 and two inductive coils [.1 and [.2. The capacitor
C1, inductive coils I.1 and [.2 are coupled to a node 604. C1
is also coupled to the H-bridge branch 611 at the node 601.
Inductive coil L1 is also coupled to the shared branch 612 at
node 602. Inductive coil .2 is also coupled to the sync bridge
branch 613 atthenode 603. The inductive coils L1 and [.2 can
form an inductive link with an second electronic device to
transfer power and/or data.

[0063] The power bridge circuit 610 is operable in both the
power receive and transmit modes of an inductive signal
interface, such as the inductive signal interface 410 of FIG. 4.
The operation of the power bridge circuit 610 is controlled by
the signals G1-G6, which are transmitted by control logic
coupled the switches 621-626. Referring back to FIGS. 3 and
4, for example, the control logic may be the control element
313 or processor 413.

[0064] In the power transmit mode of the inductive signal
interface, the power I/O transmits an input DC current to the
power bridge circuit 610. Referring back to FIGS. 3 and 4, for
example, the input DC current can be a regulated current
transmitted by the power circuit 314 or 414. In the power
transmit mode, G5 and G6 are de-asserted by the control logic
so that the switches 625 and 626 in the sync bridge branch 613
are in an off (i.e. open) state. Thus, the sync bridge branch 613
is off while the H-bridge branch 611 and the shared branch
612 are active. Accordingly, current flow through the inductor
L2 is turned off and current flow through the bi-directional
coil assembly 631 is directed through the series combination
of capacitor C1 and inductive coil L1.

[0065] In the power receive mode of the inductive signal
interface, the power I/O transmits an output DC current from
the power bridge circuit 610. Referring back to FIGS. 3 and 4,
for example, the output DC current may be transmitted via the
power bus to the power circuit 314 or 414 which performs
voltage and current regulation on the output DC current in
order to output a regulated current. In this mode of operation
of the inductive signal interface, the signals G1 and G2 de-
asserted such that the switches 621 and 622 of the H-bridge
branch 611 are in the off state. Thus, the H-bridge branch 611
is off while the sync bridge branch 613 and the shared branch
612 are active. By turning off the H-bridge branch 611, cur-
rent flow through capacitor C1 is turned off and current flow
through the bi-directional coil assembly 631 is directed
through the series combination of inductive coils .1 and 1.2.
[0066] By selectively turning off the H-bridge branch 611
or the sync bridge branch 613, the power bridge circuit 610 is
configurable to selectively turn off current paths in the bi-
directional coil assembly 631 to change the impedance ofthe
bi-directional coil assembly 631 based on the mode of opera-
tion of the inductive signal interface. For example, in the
power receive mode of the inductive signal interface, the
current paths through the bi-directional coil assembly 631
caused by the power bridge circuit 610 is the series combi-
nation of the capacitor C1 and the inductive coil L1. In the
power transmit mode, the current path through bi-directional
coil assembly 631 caused by the power bridge circuit 610 is
the series combination of the inductive coils L1 and L2.
[0067] In certain embodiments, such as the one illustrated
by FIG. 4, the inductive coil assembly 631 is coupled to a
communication circuit (e.g. the communication circuit 415)
in addition to the power bridge circuit 610 to transmit and
receive data inductively. The bi-directional coil assembly can
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be configured to allow inductive data transfer during any of
the modes of operation for the inductive signal interface, such
as during the power transmit mode or the power receive mode.
[0068] FIG. 6B illustrates the power bridge circuit 610 of
FIG. 6A coupled to another embodiment of the bi-directional
coil assembly. The bi-directional coil assembly 632 includes
a capacitor C2 and an inductive coil L.3. The capacitor C2 and
inductive coil 1.3 are connected at a node 605. The capacitor
C2 is coupled to the H-bridge branch 611 at the node 601. The
inductor L3 is coupled to shared branch 612 at node 602. The
node 605 of the bi-directional coil assembly 632 is coupled to
the sync bridge branch 613 at node 603.

[0069] In the power transmit mode, the sync bridge branch
613 is turned off and the current path through the bi-direc-
tional coil assembly 632 is the series combination of the
capacitor C2 and the inductive coil L3. In the power receive
mode, the H-bridge branch 611 is turned off and the current
path through the bi-directional coil assembly 632 is the induc-
tive coil L3.

[0070] FIG. 6C illustrates the power bridge circuit 610 of
FIG. 6A coupled to bi-directional coil assembly, under
another embodiment. The bi-directional coil assembly 633
includes capacitors C3 and C4, and inductive coils L4 and 5.
The capacitor C3 and the inductive coils [.4 and L5 are all
coupled to anode 605. The capacitor C3 is also coupled to the
H-bridge branch 611 at the node 601. The inductive coil .4 is
further coupled to the shared branch 612 at the node 602. The
inductive coil L5 is coupled to both the node 605 and the node
603 on the sync bridge branch 613. The capacitor C4 is
coupled to both the shared branch 612 at the node 602, and the
sync bridge branch at the node 603.

[0071] In the power transmit mode, the sync bridge branch
613 is turned off and the current path through the bi-direc-
tional coil assembly 633 is the series combination of the
capacitor C3 and the inductive coil L4. In the power receive
mode, the H-bridge branch 611 is turned off and the current
path through the bi-directional coil assembly 633 is the series
combination of inductive coils .4 and L5 in parallel with the
capacitor C4.

[0072] FIG. 6D illustrates the power bridge circuit 610 of
FIG. 6 A coupled to yet another embodiment of the bi-direc-
tional coil assembly. The bi-directional coil assembly 634
includes capacitors C5 and C6, and inductive coils L6 and L.7.
The capacitor C5 and the inductive coil .6 are coupled to a
node 606. The capacitor C5 is also coupled to the H-bridge
branch 611 at the node 601. The inductive coil L6 is further
coupled to the shared branch 612 at the node 602. The capaci-
tor C6 and the inductive coil .7 are coupled in parallel and are
coupled to both the shared bridge branch 612 at the node 602
and the sync bridge branch 613 at the node 603.

[0073] Inthe power transmit mode, the sync bridge branch
613 is turned off and the current path through the bi-direc-
tional coil assembly 634 is the series combination of the
capacitor C5 and the inductive coil L6. In the power receive
mode, the H-bridge branch 611 is turned off and the current
path through the bi-directional coil assembly 634 is parallel
combination of the inductive coil L7 and the capacitor C6.
[0074] FIG. 7A illustrates an embodiment of a bi-direc-
tional coil assembly. A bi-directional coil assembly 710
includes an inductive coil 711, and a capacitor 712. The
inductive coil is coupled to a node 713 and a node 715. The
inductive coil 711 has a tap coupled to the capacitor 712. The
capacitor is also coupled to a node 714 as illustrated. The
nodes 713-715 are coupled to the power circuit bridge 610 of
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FIGS. 6 A and 6B. According to an embodiment and referring
backto FIG. 6A, the node 713 is coupled to the shared branch
612 at node 602, the node 714 is coupled to the H-bridge
branch 611 at node 601, and the node 715 is coupled to the
sync bridge branch 613 at node 613. In an alternative embodi-
ment, such as element 631 of FIG. 6A, the bi-directional coil
assembly 710 includes two separate inductive coils coupled
together instead of having an inductive coil 711 with a tap.
[0075] FIG. 7B illustrates a current path 716 within the
inductive coil assembly during the power receive mode of the
inductive signal interface. Referring back again to FIG. 6A,
the H-bridge branch 611 is disabled during the power receive
mode of the inductive signal interface. Accordingly, the
power bridge circuit 610 provides the current path 716
between node 715 and 713 during the power receive mode.
The current path 716 includes the inductive coil 711.

[0076] FIG. 7C illustrates a current path 717 within the
inductive coil assembly during the power transmit mode of
the inductive signal interface. The sync bridge branch 613 of
FIG. 6A is disabled during the power transmit mode of the
inductive signal interface. As a result, the power bridge circuit
610 provides the current path 717 between node 715 and 713
during the power transmit mode. The current path 717
includes at least a portion of the inductive coil 711 and the
capacitor 712 in series.

[0077] FIG. 7D illustrates another embodiment of the bi-
directional coil assembly. A bi-directional coil assembly 720
includes an inductive coil 721, and capacitors 722(1) and
722(2). The inductive coil is coupled to a node 725 and the
capacitor 722(1). The capacitor 722(1) is also coupled to a
node 724 as illustrated. The inductive coil 721 has a tap
coupled to a node 723. The capacitor 722(2) is coupled to the
nodes 725 and 723. The nodes 723-725 are coupled to the
power circuit bridge 610 of FIGS. 6 A and 6B. According to an
embodiment and referring back to FIG. 6A, the node 723 is
coupled to the shared branch 612 at node 602, the node 724 is
coupled to the H-bridge branch 611 at node 601, and the node
725 is coupled to the sync bridge branch 613 at node 603. In
an alternative embodiment, the bi-directional coil assembly
720 includes two inductive coils coupled together instead of
having an inductive coil 721 with a tap.

[0078] FIG. 7E illustrates a current path 726 within the
inductive coil assembly 720 during the power receive mode of
the inductive signal interface. Referring back again to FIG.
6A, the H-bridge branch 611 is disabled during the power
receive mode of the inductive signal interface. As a result, the
power bridge circuit 610 provides the current path 726
between node 725 and 723 during the power receive mode
which includes the parallel combination of at least a portion
of'the inductive coil 721 and the capacitor 722(2).

[0079] FIG. 7F illustrates a current path 727 within the
inductive coil assembly 720 during the power transmit mode
of'the inductive signal interface. The sync bridge branch 613
of FIG. 6A is disabled during the power transmit mode of the
inductive signal interface. As a result, the power bridge circuit
610 provides the current path 727 between node 725 and 723
during the power transmit mode. The current path 727
includes a series combination of at least a portion of the
inductive coil 721 and the capacitor 722(1)

[0080] According to embodiments, the bi-directional coil
assemblies 631, 632 of FIGS. 6A and 6B, respectively, may
be alternatively configured according to any of the coil
assembly topologies described above. Other variations are
similarly possible.
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[0081] FIG. 8A illustrates an operation of the power bridge
circuit 610 of FIGS. 6A-6D in the power transmit mode. The
power bridge circuit 610 is configured to operate to deliver a
current from the power I/O to a bi-directional coil assembly
810, which may be any previously discussed coil assembly
topology. In the power transmit mode, the sync bridge branch
613 is disabled, and the H-bridge branch 611 and the shared
branch 612 are operable to deliver current from the signal line
Power 1/O, to the bi-directional coil assembly 810, and finally
to ground voltage along a current path 801.

[0082] FIG. 8B illustrates another operation of the power
bridge circuit 610 of FIGS. 6A-6D in the power transmit
mode. The H-bridge branch 611 and the shared branch 612
are operable to deliver current from the signal line Power I/O,
to the bi-directional coil assembly 810, and finally to ground
voltage along a current path 802.

[0083] AsshowninFIGS. 8A and 8B, in the power transmit
mode, the power bridge circuit 610 of FIG. 6 A is configurable
to deliver a current to the bi-directional coil assembly 810 in
a first direction (corresponding to the current path 801) and a
reverse direction (corresponding to the current path 802).
According to some embodiments, by delivering current in the
first and the reverse directions to the bi-directional coil
assembly 810, the power bridge circuit 610 is operable to
convert a received DC power signal to a high frequency power
signal and to deliver the high frequency power signal to the
bi-directional coil assembly 810.

[0084] FIG. 8C illustrates an operation of the power bridge
circuit 610 of FIGS. 6A-6D in the power receive mode. The
power bridge circuit 610 is configured to operate to deliver a
current from the bi-directional coil assembly 810 to the signal
line Power 1/O. In the power receive mode, the H-bridge
branch 611 is disabled, and the sync bridge branch 613 and
the shared branch 612 are operable to deliver current from
ground voltage to the bi-directional coil assembly 810, and
finally to the signal line Power 1/O along a current path 803.
[0085] FIG. 8D illustrates another operation of the power
bridge circuit 610 of FIGS. 6 A-6D in the power receive mode.
The sync bridge branch 613 and the shared branch 612 are
operable to deliver current from ground voltage to the bi-
directional coil assembly 810, and finally to the signal line
Power /O along a current path 804.

[0086] Asshownin FIGS. 8C and 8D, in the power receive
mode, the power bridge circuit 610 is configurable to carry a
current from the bi-directional coil assembly 810 in a first
direction (corresponding to the current path 803) and a
reverse direction (corresponding to the current path 804).
According to some embodiments, by carrying current in the
first and the reverse directions from the bi-directional coil
assembly 810 to the signal line Power 1/O, the power bridge
circuit 610 is operable to convert a high frequency power
signal to a DC power signal and to deliver the DC power
signal to the signal line Power 1/O.

[0087] Embodiments recognize that in at least some con-
figurations, potential exist for one of the creation of a “flying
node’—a node that acquires, at least in momentary instances,
a voltage that is significantly higher than the voltage of its
surrounding nodes. FIG. 8E depicts a configuration that
handles the occurrence of a flying node 698, arising as a result
of switching behavior at surrounding switches. Flying node
698 negatively affects the sync bridge branch 613, as the
H-bridge branch 611 and shared branch 612 are protected by
either an inductor or capacitor. The flying node 698 is most
problematic when relatively low tolerant FETs are used on at
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least the sync bridge branch 613. An embodiment as depicted
incorporates high voltage isolation devices 696, which pro-
tect the sync bridge branch 613 when FETs are used for the
respective gates. More specifically, the high voltage isolation
devices 696 prevent low tolerance FETs from operating at
voltages that exceed their respective operating voltage levels
as a result of high voltages generated at the flying node 698.
Moreover, as the FETs typically incorporate diodes,
unwanted diodic behavior resulting from high voltages is also
avoided. The high voltage isolation devices 696 can be imple-
mented in various forms, including through use of FETs or
other switches that allow the high voltage isolation devices
696 to be protected from high voltages stemming from flying
node 698.

[0088] FIG. 9 illustrates the combination two similarly
structured computing devices, each using a “3-legged” power
bridge circuit in accordance with any of the embodiments
described herein. As mentioned, one benefit provided with
use of the “3-legged” power bridge circuit is that devices of
different types (e.g. mobile computing devices and docking
stations) can be configured with the same power bridge cir-
cuit, to facilitate device manufacturing and optionally extend
the inductive use of a device (e.g. enable mobile computing
device to both receive and transmit power inductively). With
reference to FIG. 9, two devices are inductively linked that
each include a power bridge circuit and a bi-directional coil
assembly in accordance with embodiments described herein.
A first power bridge circuit and a first bi-directional coil
assembly, together 910(1), reside in a first inductive signal
interface 920(1) configured to operate in the power transmit
mode. A second power bridge circuit and a second bi-direc-
tional coil assembly, together 910(2), reside in a second
inductive signal interface 920(2) configure to operate in the
power receive mode. The first inductive signal interface 920
(1) transmits power through the inductive link 901. During
the operation of the inductive signal interfaces 920(1) and
920(2), a portion of the bi-directional coil assembly 911 on
the first inductive signal interface 920(1) forms the inductive
link 901 with a portion of the bi-directional coil assembly 912
on the second inductive signal interface 920(2) to transfer
power. Asillustrated by FIG. 9, the same circuit structure may
be used in both an inductive power transmitter (i.e. inductive
signal interface 920(1)) and an inductive power receiver (i.e.
inductive signal interface 920(2)).

[0089] FIG. 10 illustrates a power bridge circuit and a bi-
directional coil assembly, together 1010, coupled to current
conditioning circuitry, under an embodiment. The power
bridge circuit and bi-directional coil assembly combination
1010, which may be any of the above described embodi-
ments, is coupled via a signal line Power 1/O to a decoupling
circuit 1020. The decoupling circuit 1020 operates to act as a
filter for certain signal frequencies and prevents those signals
from passing through. The decoupling circuit 1020 is coupled
to a resistor 1024. Probe nodes 1,1 and I_,,..>/V.,.sc are
coupled to the resistor 1024 as illustrated. The probe nodes
I el and I, -/V . are used to measure the current and
voltage of the signal carried by the resistor 1024. The mea-
sured current and voltage may be used to adjust the operation
of the power bridge circuit and bi-directional coil assembly
combination 1010. A switch 1021 is coupled to the resistor
1024 at the node I,,.../V,,... and is controlled by a signal
Input Pwr En. The switch 1021 operates to couple a power
signal line Power In to the resistor 1024 in order to deliver

power to the power bridge circuit and bi-directional coil
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assembly combination 1010. Two transistors 1022 and 1023
are coupled as illustrated to act as a voltage and current
regulator for outgoing current from the power bridge circuit
and bi-directional coil assembly combination 1010. The tran-
sistors 1022 and 1023 are controlled by signals Sync Buck
FET 1 and Sync Buck FET 2, respectively.

[0090] FIG. 11 is a representative diagram illustrating two
computing devices that can be brought into contact for pur-
pose of enabling one device to provide a power and/or data
signal to the other device, according to an embodiment.
Numerous embodiments described herein may be imple-
mented using a mobile computing device and dock as two
devices that are brought into contact with one another for
purpose of power/data transfer without use of traditional
insertive or mechanically coupled connectors. However, dif-
ferent kinds of devices (e.g. portable devices and accessory
devices) may be used with embodiments described herein. In
many of the examples provided herein, two devices that are
inductively coupled correspond to amobile computing device
(also referred to as an “MCD”) and an accessory device
(specifically a dock or docking station). However, embodi-
ments may also be implemented using other types of devices.
In one implementation, the MCD is a mufti-purpose device
having cellular data and telephonic capabilities, while the
accessory device corresponds to, for example, a docking sta-
tion (for communications and power supply), sticky (or
piggy)-back accessory, a light projector, a speaker set, or
headset station. As an addition or alternative to cellular tele-
phony/data capabilities, the MCD may include, for example,
functionality for use as a media player, a camera or video
recorder, a global positioning unit, an ultramobile personal
computer, a laptop computer, or a multi-purpose computing
device. Numerous other examples and implementations are
described herein, including embodiments in which three or
more devices are interconnected through one or more con-
nector-less connections.

[0091] Accordingly, a system 1100 includes a MCD 1110
that is supported or otherwise retained by a dock 1120. The
manner in which the MCD 1110 is supported may vary.
Moreover, as described with one or more embodiments, the
orientation of the MCD on the dock may be changed by the
user for purpose of configuring operations or behavior of one
or both devices. According to an orientation of an embodi-
ment shown, the MCD 1110 is supported on the dock 1120 in
a partially upright position along its length axis (L). Such an
orientation may correspond to a ‘portrait’ position. In an
embodiment in which alternative orientations are possible,
one or more ‘landscape’ positions, or positions in between the
portrait and landscape positions may be possible.

[0092] According to anembodiment, the dock 1120 utilizes
physical support structures (not shown), such as shelves, plat-
forms, hooks or mechanical retention features, to retain the
MCD 1110 in a docked or mated position. In another embodi-
ment, magnetic clasps may be included or provided the dock
1120 and/or the MCD 1110 to secure retention of the MCD
against the dock. Priority U.S. patent application Ser. No.
12/239,656, which is incorporated by reference herein in its
entirety, details the use of magnetic clasps and ferrous (or
other) material in order to physically retain the MCD 1110 in
a docked position with the dock 1120.

[0093] The dock 1120 may include resources 1121 for gen-
erating or extending power and/or data signals to the MCD
1110. For example, the dock 1120 may be mated with a power
outlet 1124 or another computer 1126 (e.g. desktop com-
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puter) to extend power and/or data signals. The resources
1121 may include circuitry or hardware, such as AC/DC
converters and regulators. In order to enable the dock 1120 to
receive electrical power from a personal computer or other
computing station, one implementation provides for the dock
1120 to include a physical connector port, such as provided by
a Universal Serial Bus (USB) connector. Additionally, the
dock 1120 may include data acquisition capabilities, pro-
vided through connector ports with the computer 1126, wire-
less ports (e.g. cellular, WiMax connection, Bluetooth), Inter-
net ports, and media feeds (e.g. provided through television
tuner and cable).

[0094] As shown by an embodiment of FIG. 11, the MCD
1110 has a housing shell 1112 having a thickness (t). The
housing shell 1112 may be used to retain internal components
of'the MCD 1110, such as a circuit board, processor, memory,
or components of a display assembly. The MCD 1110 may be
structured so that a primary facade 1115 (e.g. the back panel)
of'the housing shell 1112 rests on a receiving surface 1125 of
the dock 1120.

[0095] As described throughout this application, the two
computing devices are each provided an inductive signal
interface 1119, 1129 for enabling one device to inductively
transmit power to the other device. In accordance with
embodiments described herein, the inductive signal interface
1119, 1129 of each device may be implemented using a
“three-legged” power bridge circuit such as described with
FIG. 6A through 6D and elsewhere in this application. In this
manner, embodiments described herein provide a system and
technique for delivering electrical power from over short
distances without the use of electrical conductors

[0096] While an embodiment described with FIG. 11
depicts two computing devices that use the “three-legged”
power bridge circuit to inductively couple and signal power,
other embodiments provide for use of other computing
devices and device pairings. For example, the two inductively
paired devices may correspond to a mobile computing device
and headset, two mobile computing devices, or mobile com-
puting device and power-resourced holster.

[0097] Although illustrative embodiments of the invention
have been described in detail herein with reference to the
accompanying drawings, it is to be understood that the inven-
tion is not limited to those precise embodiments. As such,
many modifications and variations will be apparent to prac-
titioners skilled in this art. Accordingly, it is intended that the
scope of the invention be defined by the following claims and
their equivalents. Furthermore, it is contemplated that a par-
ticular feature described either individually or as part of an
embodiment can be combined with other individually
described features, or parts of other embodiments, even if the
other features and embodiments make no mentioned of the
particular feature. This, the absence of describing combina-
tions should not preclude the inventor from claiming rights to
such combinations.

What is claimed is:

1. An inductive signal interface comprising:

a coil assembly comprising one or more inductive coils;
and

a bridge circuit that extends between the coil assembly and
a power input/output (I/O), the bridge circuit having
components to enable the inductive signal interface to
selectively operate in either a power transmit mode or in
a power receive mode.
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2. The inductive signal interface of claim 1, wherein the
bridge circuit includes three branches, the three branches
including a shared branch that is operative in both the power
transmit mode and the power receive mode, each branch
comprising an arrangement of switches that alternatively
route current (i) to the shared current branch from the power
1/O to transmit power, and (ii) from the shared current branch
to the power /O to receive power, to coincide with the induc-
tive signal interface operating in the power transmit mode and
in the power receive mode.

3. The inductive signal interface of claim 2, wherein two of
the three branches operate to form an H-bridge circuit while
the inductive signal interface operates in the power transmit
mode.

4. The inductive signal interface of claim 2, wherein two of
the three branches operate to form a synchronous bridge
rectifier circuit while the inductive signal interface operates in
the power receive mode.

5. The inductive signal interface of claim 1, wherein the
bridge circuit is configured to receive a direct current from a
supply voltage and to transmit a high-current to the coil
assembly in the power transmit mode.

6. The inductive signal interface of claim 1, wherein the
bridge circuit is configured to receive an alternating current
from the coil assembly and to output a direct current in the
power receive mode.

7. The inductive signal interface of claim 1, wherein the
bridge circuit is configured to receive a

8. The inductive signal interface of claim 1, wherein the
coil assembly includes a capacitor.

9. The inductive signal interface of claim 8, wherein the
bridge circuit is configured to route current (i) to the coil
assembly through a series combination of the capacitor and
one of the one or more inductive coils during the power
transmit mode and (ii) from the coil through at least one
inductive coil during the power receive mode

10. The inductive signal interface of claim 1, wherein the
inductive signal interface is configurable to transmit and
receive data inductively.

11. The inductive signal interface of claim 10, further com-
prising a modulator and a demodulator to facilitate the trans-
mission and reception of data.

12. The inductive signal interface of claim 10, further com-
prising a communication coil for transmitting and receiving
the data inductively.

13. The inductive signal interface of claim 10, wherein the
coil assembly is configured to inductively transmit and
receive data.
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14. An mobile computing device comprising:

an inductive signal interface;

a coil assembly comprising one or more inductive coils;

and

a bridge circuit that extends between the coil assembly and

a power input/output (I/O), the bridge circuit having
components to enable the inductive signal interface to
operate in both a power transmit mode and in a power
receive mode.

15. A computing assembly comprising:

a first computing device;

a second computing device;

wherein each of the first and second computing devices

include an inductive signal interface to enable to the first
and second computing devices to inductively transfer
power;

wherein the inductive signal interface of each of the first

and second computing devices comprises:

a coil assembly comprising one or more inductive coils;
and

a bridge circuit that extends between the coil assembly
and a power input/output (I/0), the bridge circuit hav-
ing components to enable the inductive signal inter-
face to operate in both a power transmit mode and in
a power receive mode.

16. The computing assembly of claim 15, wherein the
bridge circuit of each of the first and second computing
devices includes three branches, the three branches including
a shared branch that is operative in both the power transmit
mode and the power receive mode, each branch comprising
an arrangement of switches that alternatively route current (i)
to the shared current branch from the power 1/O to transmit
power, and (ii) from the shared current branch to the power
1/O to receive power, to coincide with the inductive signal
interface operating in the power transmit mode and in the
power receive mode.

17. The computing assembly of claim 16, wherein two of
the three branches of the power bridge circuit of the first
computing device operate to form an H-bridge circuit, and
wherein the inductive signal interface of the first computing
device operates in the power transmit mode.

18. The computing assembly of claim 17, wherein two of
the three branches of the power bridge circuit of the second
computing device operate to form a synchronous bridge rec-
tifier circuit, and wherein the inductive signal interface of the
second computing device operates in the power receive mode.

19. The computing assembly of claim 15, wherein the first
computing inductively transmits power to the second com-
puting device.

20. The computing assembly of claim 18, wherein the first
computing device is a docking station and the second com-
puting device is a mobile computing device.
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