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ABSTRACT

At least two devices are provided that can each form part of a
system to inductively exchange power and data. One device is
capable of inductively transmitting a power signal to a second
device, and to receive feedback from the second device in
order to regulate the power signal.
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INDUCTIVE SIGNAL TRANSFER SYSTEM
FOR COMPUTING DEVICES

RELATED APPLICATIONS

[0001] This application is a continuation-in-part of U.S.
patent application Ser. No. 12/239,656, filed Sep. 26, 2008,
entitled ORIENTATION AND PRESENCE DETECTION
FOR USE IN CONFIGURING OPERATIONS OF COM-
PUTING DEVICES IN DOCKED ENVIRONMENTS; the
aforementioned application being hereby incorporated by
reference in its entirety.

[0002] This application claims benefit of priority to the
following applications: Provisional U.S. Patent Application
No. 61/142,560, filed Jan. 5, 2009, entitled ELECTRICAL
APPARATUS FOR REAL TIME WIRELESS POWER
DELIVERY; Provisional U.S. Patent Application No. 61/142,
194, filed Dec. 31, 2008, entitled PROTOCOL FOR REAL
TIME POWER AND ACCESSORY DATA CONNECTION;
Provisional U.S. Patent Application No. 61/142,195, filed
Jan. 1, 2009, entitled TECHNIQUES FOR MAGNETI-
CALLY COUPLING CHARGING CIRCUITS AND
DEVICES; Provisional U.S. Patent Application Nos. 61/142,
602, filed Jan. 5, 2009, entitled MAGNETIC CLASP WITH
MULTIPLE ORIENTATIONS AND ORIENTATION
DETECTION; all of the aforementioned priority applications
being hereby incorporated by reference in their entirety.

BACKGROUND

[0003] The use of docking stations and other accessory
devices in connection with mobile computing devices (e.g.
smart phones, media players etc.) is well known. Tradition-
ally, docking stations are used to (i) recharge or supply power
to the mobile computing device, (ii) enable the computing
device to communicate with other devices connected to the
docking station (e.g. synchronization with a personal com-
puter), or (iii) use additional resources provided with the
docking station (e.g. speakers for audio output).

[0004] Inatraditional scheme, docking stations and mobile
computing devices connect using insertive male/female con-
nectors. Numerous factors come into consideration when
mobile devices are designed with connectors for use with
docking stations. For example, such connectors typically take
into account the ease by which users may establish the con-
nection (e.g. can the user simply drop the device into the
cradle), as well as the mechanical reliability of the connec-
tors. When users repeatedly mate devices with docking sta-
tions, both the mating action and the removal of the device
from the docking station can strain the connector structure
and its elements.

[0005] Connectors also restrain the amount by which a
device’s form factor can be reduced in thickness and/or other
dimensions. Connector schemes (particularly those that abide
by an industry standard) have constraints that dictate the
physical dimensions of the male and female ends of the con-
nectors. As devices get smaller, accommodating the size con-
straints of the connectors has become more challenging.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] FIG. 1A is a representative diagram illustrating two
computing devices that can be inductively linked to provide a
power and/or data signal to the other device, according to an
embodiment.
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[0007] FIG. 1B illustrates a housing segment for a mobile
computing device that is modularized to configure the com-
puting device to establish an inductive link with another
device, under an embodiment.

[0008] FIG. 2A is a simplified block diagram of two
devices that are inductively linked, in accordance with one or
more embodiments.

[0009] FIG. 2B illustrates an inductive signal path, as
extended from or between two devices that are inductively
linked, according to one or more embodiments.

[0010] FIG. 3A through FIG. 3C illustrate different coil
distribution implementations for inductive signal convey-
ance, under different embodiments or variations.

[0011] FIG. 4 illustrates a simplified block diagram of a
computing system that provides for inductive conveyance of
power and/or data signals, under an embodiment.

[0012] FIG. 5 is a simplified block diagram of a computing
device configured in accordance with an embodiment.
[0013] FIG. 6 is a simplified block diagram of a docking
station, configured in accordance with an embodiment.
[0014] FIG. 7A is a simplified block diagram of a mobile
computing device having components for implementing an
inductive signal transfer system in combination with another
device, according to an embodiment.

[0015] FIG. 7B is a circuit-level diagram illustrating exem-
plary circuit configurations of a portion of the system shown
in FIG. 7A.

[0016] FIG. 8 illustrates details for a magnetic coil that can
be used on a computing device, in accordance with one or
more embodiments.

[0017] FIG. 9A is a simplified block diagram of a docking
station (or other accessory device) having components for
implementing an inductive signal transfer system in combi-
nation with another device, according to an embodiment.
[0018] FIG. 9B is a circuit-level diagram illustrating a suit-
able circuit configuration of output circuitry of a docking
station, as described by FIG. 9A, under an embodiment.
[0019] FIG. 9C is a circuit-level diagram depicting a suit-
able circuit configuration for an inductive receiver on a dock-
ing, under an embodiment.

[0020] FIG. 9D and FIG. 9E illustrate a coil assembly or
sub-assembly for use on one or both devices, under another
embodiment.

[0021] FIG. 9F illustrates an alternative embodiment for
inductively coupling a dock and MCD, under another
embodiment.

[0022] FIG. 10 illustrates a process or method implemented
on two computing devices to enable an efficient and safe
inductive signaling environment, under embodiment.

[0023] FIG. 11 illustrates steps performed on respective
power supply and power receiving devices in enabling two
such devices inductively link to one another under a con-
trolled protocol or process, according to an embodiment.
[0024] FIG. 12 is a state diagram of the operation status of
a power supply device, under an embodiment.

[0025] FIG. 13 illustrates communication packets that can
be exchanged between devices, according to embodiments
described herein.

[0026] FIG. 14 illustrates various inductive signal modula-
tions, as interpreted in binary form, under an embodiment.

DETAILED DESCRIPTION

[0027] Embodiments described herein provide for a com-
puting system, or devices that comprise part of the computing
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system, in which least two devices inductively exchange
power and data. One device is capable of inductively trans-
mitting a power signal to a second device, and to receive
feedback from the second device in order to regulate the
power signal. Still further, a communication protocol may be
established to enable the real-time regulation of the power
signal based on power conditions existing on the device
receiving the power signal.

[0028] Embodiments described herein provide a frame-
work by which two or more computing devices (e.g. mobile
computing device and/or docking station) are enabled to
transfer power and/or data signals without use of exterior
connectors (i.e. is ‘connector-less’). Specific implementation
scenarios include two computing devices being brought into
contact or proximity for purpose of at least one device sig-
naling power and/or data to the other device using a ‘connec-
tor-less’ signal exchange.

[0029] According to one embodiment, a mobile computing
device (‘MCD’) and docking station (‘dock’) are individually
equipped with features and components that enable charging/
power signals to be communicated from the dock to the MCD
without use of connectors. As an addition or an alternative,
the dock and/or MCD may exchange or transmit data signals
to the other device when the MCD is retained against the dock
(i.e. ‘docked’).

[0030] Someembodiments described herein may be imple-
mented using programmatic elements, often referred to as
modules or components, although other names may be used.
Such programmatic elements may include a program, a sub-
routine, a portion of a program, or a software component or a
hardware component capable of performing one or more
stated tasks or functions. As used herein, a module or com-
ponent, can exist on a hardware component independently of
other modules/components or a module/component can be a
shared element or process of other modules/components, pro-
grams or machines. A module or component may reside on
one machine, such as on a client or on a server, or a module/
component may be distributed amongst multiple machines,
such as on multiple clients or server machines. Any system
described may be implemented in whole or in part on a server,
or as part of a network service. Alternatively, a system such as
described herein may be implemented on a local computer or
terminal, in whole or in part. In either case, implementation of
system provided for in this application may require use of
memory, processors and network resources (including data
ports, and signal lines (optical, electrical etc.), unless stated
otherwise.

[0031] Someembodiments described herein may generally
require the use of computers, including processing and
memory resources. For example, systems described herein
may be implemented on a server or network service. Such
servers may connect and be used by users over networks such
as the Internet, or by a combination of networks, such as
cellular networks and the Internet. Alternatively, one or more
embodiments described herein may be implemented locally,
in whole or in part, on computing machines such as desktops,
cellular phones, personal digital assistances or laptop com-
puters. Thus, memory, processing and network resources may
all be used in connection with the establishment, use or per-
formance of any embodiment described herein (including
with the performance of any method or with the implemen-
tation of any system).

[0032] Furthermore, some embodiments described herein
may be implemented through the use of instructions that are
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executable by one or more processors. These instructions
may be carried on a computer-readable medium. Machines
shown in figures below provide examples of processing
resources and computer-readable mediums on which instruc-
tions for implementing embodiments of the invention can be
carried and/or executed. In particular, the numerous machines
shown with embodiments of the invention include processor
(s) and various forms of memory for holding data and instruc-
tions. Examples of computer-readable mediums include per-
manent memory storage devices, such as hard drives on
personal computers or servers. Other examples of computer
storage mediums include portable storage units, such as CD
or DVD units, flash memory (such as carried on many cell
phones and personal digital assistants (PDAs)), and magnetic
memory. Computers, terminals, network enabled devices
(e.g. mobile devices such as cell phones) are all examples of
machines and devices that utilize processors, memory, and
instructions stored on computer-readable mediums.

[0033] Overview

[0034] FIG. 1A 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, including an
embodiment such as described with FIG. 1, reference a MCD
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, different 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 a mobile comput-
ing device (also referred to as an MCD) and an accessory
device (specifically a dock or docking station). However,
embodiments may also be implemented using other types of
devices. In one implementation, the MCD is a multi-purpose
device having cellular data and telephonic capabilities, while
the accessory device corresponds to, for example, a docking
station (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.

[0035] Accordingly, a system 100 includes a MCD 110 that
is supported or otherwise retained by a dock 120. The manner
in which the MCD 110 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 embodiment shown, the
MCD 110 is supported on the dock 120 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.

[0036] According to an embodiment, the dock 120 utilizes
physical support structures (not shown), such as shelves, plat-
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forms, hooks or mechanical retention features, to retain the
MCD 110 in a docked or mated position. In another embodi-
ment, magnetic clasps may be included or provided the dock
120 and/or the MCD 110 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 110 in a
docked position with the dock 120.

[0037] The dock 120 may include resources 121 for gener-
ating or extending power and/or data signals to the MCD 110.
For example, the dock 120 may be mated with a power outlet
124 or another computer 126 (e.g. desktop computer) to
extend power and/or data signals. The resources 121 may
include circuitry or hardware, such as AC/DC converters and
regulators. In order to enable the dock 120 to receive electri-
cal power from a personal computer or other computing sta-
tion, one implementation provides for the dock 120 to include
a physical connector port, such as provided by a Universal
Serial Bus (USB) connector. Additionally, the dock 120 may
include data acquisition capabilities, provided through con-
nector ports with the computer 126, wireless ports (e.g. cel-
Iular, WiMax connection, Bluetooth), Internet ports, and
media feeds (e.g. provided through television tuner and
cable).

[0038] As shown by an embodiment of FIG. 1, the MCD
110 has a housing shell 112 having a thickness (t). The hous-
ing shell 112 may be used to retain internal components of the
MCD 110, such as a circuit board, processor, memory, or
components of a display assembly. The MCD 110 may be
structured so that a primary facade 115 (e.g. the back panel) of
the housing shell 112 rests on a receiving surface 125 of the
dock 120.

[0039] Embodiments described herein provide a system
and technique for delivering electrical power over short dis-
tances without the use of electrical conductors In one embodi-
ment, the MCD 110 and dock 120 are inductively coupled.
The MCD 110 may be placed physically on the dock 120 to
inductively couple one or both of a power and data signal. In
other embodiments, the MCD 110 and dock 120 may be
placed near one another without physical contact.

[0040] As an alternative or addition, the MCD may be
equipped with orientation sensors such as accelerometers in
order for the device to detect its own orientation with refer-
ence to gravity. The MCD 110 may include functionality that
enables or automatically performs based on its orientation on
the dock 120 (e.g. landscape or portrait). In one embodiment,
the device communicates its orientation to the dock (e.g.
inductively or through wireless (RF) communication
medium) so that the dock 120 can facilitate or perform func-
tions that are consistent with the operations the MCD per-
forms in a given orientation. In order to enable the acceler-
ometer (or other sensor) of the MCD to detect its own
position, the angle of support provided by the dock 120 may
be such that the sensor is operable. For example, some
embodiments described herein employ accelerometers, in
which case the angle with the horizontal in which the MCD
110 is supported in place is at least 22.5 degrees.

[0041] Alternative Housing Implementation and Configu-
ration
[0042] While many examples described elsewhere specifi-

cally recite implementations in which inductive charging
occurs between two devices that are a mobile computing
device and dock (or docking station), the recited embodi-
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ments may be equally applied between devices that are more
generically recited as being either a power supply or power
receiving device. Some embodiments recognize that induc-
tive charging can be performed by or with other types of
computing devices. For example, rather than use a docking
station which supports the mobile computing device in some
operable decision, the accessory device can have an alterna-
tive form factor that enables it to be carried on the device.
[0043] Likewise, the mobile computing device can carry
inductive charging capabilities as an accessory feature. FIG.
1B, for example, illustrates a housing segment 180 that can be
overlaid onto, or assembled in place of an existing housing
segment 190 on the mobile computing device 110'. The hous-
ing segment 180 includes signal handler resources 182 (as
described with embodiments of FIG. 7A and elsewhere in this
application) for enabling inductive signal transfer with
another device. The housing segment 180 may be purchased
separately from the MCD 100", and assembled onto the MCD
by the user to enable the MCD to have capabilities of induc-
tive charging (power receive), inductive power signaling,
and/or inductive data transfer. In one embodiment, the hous-
ing segment 180 is a battery cover for the MCD. A data and
power buss 184 may interconnect the inductive signaling
resources 182 of the housing segment with a battery and other
electronic components of the computing device.

[0044] Inanembodimentin which the MCD 110 is coupled
to the dock using magnetic clasps, the exterior surface of the
housing segment 180 may include some or all of the ferrous
material (or magnets) that device 110" needs to magnetically
couple with the dock or accessory. As an alternative, the
ferrous material may be provided on other portions of the
housing of the MCD, other than the segment 180. For purpose
of applications described herein, reference to a mobile com-
puting device with inductive signal receiving/transmitting
capabilities may include a device that has its housing acces-
sorized or replaced in part post-manufacturing or sale.
[0045] Inductive Signal Path

[0046] FIG.2A isasimplified block diagram ofa MCD 210
and dock 220, where one or both devices are configured to
communicate signals on a signal path that has an inductive
signal path portion, so as to form a partially inductive signal
path 232. According to an embodiment, the MCD 210 may be
placed in contact with the dock 220, such as in a manner
described with other embodiments (such as described with
FIG. 1). The result is that a device exterior 208 (e.g. rear
facade) comes into contact with a receiving surface 228 of the
dock. Alternatively, the two devices may be brought into close
proximity, but not necessarily in contact, in order for induc-
tive signal communication to take place. While exterior sur-
faces 208, 218 of MCD 210 and dock 220 respectively may be
in contact as a result of the retention of the MCD by the dock,
the contact is not made to conductively transfer signals
between the devices. Rather, a signal source 224 on the dock
220 (e.g. such as apower inlet) may generate a signal 228 (e.g.
power) that is transformed through a magnetic coil 226 or
other inductive mechanism into a magnetic field. A corre-
sponding coil 214 or inductive receiving component may be
provided on the MCD 210 to transform the signal 228 into an
electrical signal 216. The electrical signal 216 may be treated
by various circuit elements and components in order to power
components of the MCD 210, and/or to charge a battery
module 219 of the device 210.

[0047] FIG. 2B illustrates an inductive signal path 250, as
extended from or between the dock 220 to the MCD 210,
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using a combination of magnetic/inductive and conductive
elements provided on both devices. On the dock, the signal
path 250 includes a current phase 252 and an inductive (or
magnetic field) phase 254. The inductive phase 254 carries
the signal across boundaries of respective housings using
magnetic field. Thus, on the device 210, the signal path 250
includes an inductive phase 254, followed by a current phase
256. Thereverse path may also be possible, such as in the case
when the MCD supplies power and/or data to the docking
station or another accessory device.

[0048] Inductive Coil Arrangements

[0049] The inductive conveyance of power and/or data sig-
nals may be achieved through use of coils, provided on each
device that is to be coupled to transmit or receive such signals.
Various coil configurations are possible to enable conveyance
of power and/or data, either unidirectionally or bi-direction-
ally.

[0050] FIG. 3A through FIG. 3C illustrate different coil
distribution implementations for inductive signal convey-
ance, under different embodiments or variations. In particu-
lar, FIG. 3 A illustrates a system or sub-system that includes
two coils, one on each device. The two coils 302, 304 may be
used to convey power and/or data in one signal 301 that is
exchanged between the two devices. Moreover, the convey-
ance of either power or data may be bi-directional.

[0051] FIG. 3B illustrates a three-coil implementation,
where one of the two devices (e.g. the dock 220) includes two
coils 312, 314, and the other device (e.g. MCD 210) includes
just one coil 316. Such an embodiment may provide the
advantage of lessening the weight or size required from the
MCD, while enabling separate data and power exchange. In
one embodiment, the coil 316 of the MCD 210 receives power
311 from one coil 312 on the dock, and data 313 from the
other coil 314. Optionally, either the power 311 or the data
313 signals may be bi-directional, meaning the coil 316 on the
MCD 210 may communicate the signals back to the dock 220.
In one implementation, the coil on the MCD 210 signals data
to the independent data coil on the dock 220.

[0052] FIG.3Cillustrates another implementation in which
each of the dock 320 and MCD 310 include two coils. In
particular, power and data coils 322, 324 on the dock 320 may
communicate power 321 and data 323 signals to respective
coils 332, 334 on the MCD 310. In an embodiment, the power
and data communications are bi-directional.

[0053] Computer System Using Inductive Signal Path
[0054] FIG. 4 illustrates a simplified block diagram of a
computing system that provides for inductive conveyance of
power and/or data signals, under an embodiment. The com-
puting system 400 includes MCD 410 and dock 420 that are
structured to enable inductive signal transfer exchange, in
accordance with numerous embodiments described herein. In
an embodiment, the dock 420 includes a central processor
422, apower subsystem 424 and a communication subsystem
426. The MCD 410 includes a power subsystem 412, a signal
processor 414, and a communication subsystem 416. Addi-
tionally, the MCD 410 (and optionally the dock 420) include
numerous other components, such as a central processor and
memory resources for enabling application executions, cel-
lular and data communications, and numerous other func-
tions that are part of the usage of the MCD 410.

[0055] Onthe dock 420, the power subsystem 422 includes
aconnection to a continuous power supply 421, such as a wall
outlet. Additionally, the power subsystem 422 includes com-
ponents for converting and regulating the signals from the
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power supply into a form that is suitable for conveyance
using, for example, an inductive medium. Additionally, the
power subsystem 422 includes one or more coils for convert-
ing an electrical signal originating from the power supply 421
into an inductive signal. The communication subsystem 426
may include wireless or wireline port(s) to receive and send
data to other devices, including with other computers or data
sources (e.g. media feeds from other devices, such as set-top
boxes) or media output devices. In an embodiment, the com-
munication subsystem 426 also enables inductive data han-
dling from data communicated by one of the inductive signal
paths that extend between the two devices. As mentioned,
such data may be conveyed by either modulating an inductive
power signal or using a separate data signal path.

[0056] The central processor 424 of the dock 420 may be
configured to handle incoming data signals from the commu-
nication subsystem 426, whether from the other resource or
from the MCD 410. Additionally, the central processor 404
may control data that is communicated out, either to the other
resource or to the MCD 410 (using the inductive signal path).
[0057] Onthe MCD 410, an embodiment provides that the
power subsystem 412 receives an incoming power signal 408
from the dock 420 and distributes the power signal in modi-
fied or regulated form to either other components or to the
battery for recharge. The power signal 408 is signaled through
an inductive path from the dock 420 to the MCD 410, in a
unidirectional fashion. The communication subsystem 416 is
configured to communicate with the dock 420 to receive
and/or transmit data 409. One embodiment provides that the
communication subsystem 416 may include resources to
demodulate data carried on the power signal. In particular, the
communication subsystem 416 may use its resources to
implement one or more protocols, such as (i) a protocol for
regulating the inductive delivery of power with exchange of
data that communicates current/voltage information (e.g. use
levels) on the receiving device, (ii) a credential protocol for
retrieving and using credential information (e.g. preliminary
data for establishing subsequent wireless communications)
from characteristics of modulations in the power signal 408.
One or both protocols may further provide for the communi-
cation subsystem 416 to switch to, for example, a standard-
ized wireless communication medium (e.g. BLUETOOTH)
using the credential information and/or other data communi-
cated by the power signal 408. Still further, another embodi-
ment may provide for the communication subsystem 416 to
be enabled to generate modulated power or other signals to
communicate to the dock 420 or other device. For example, as
shown by FIG. 3B, two coils may be used on the dock,
including one coil that communicates both power and data
and another that receives data from the MCD 410. The com-
munication subsystem 416 may perform functions of both
retrieving data from the modulated data signal and commu-
nicating data out to the data receiving coil on the MCD 410.
[0058] As described with some other embodiments, data is
also combined with the power signal 409 by modulating the
power signal. In one implementation, the dock 420 signals
data with the power signal 409 as a preliminary step to estab-
lishing a different wireless communication relationship. In
another embodiment, the data signal 1008 may be communi-
cated to or from the MCD separate from the power signal.
[0059] Device Block Diagrams

[0060] FIG. 5 is a simplified block diagram of a MCD,
according to an embodiment. A MCD 500 may be configured
to include any of the functionalities or capabilities described
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with other embodiments, including the ability to receive elec-
trical signals (power and/or data) using conductive or induc-
tive signal paths. Thus, as mentioned with other embodi-
ments, the MCD 500 may correspond to, for example, a
‘smart phone’, a mobile companion, a media player, a digital
camera, or a GPS unit (or to a multi-function device that can
perform as many of the devices described).

[0061] More specifically, one or more embodiments pro-
vide that the MCD 500 may correspond to a mobile tele-
phony/data messaging computing device, such as a cellular
phone or mobile device with voice-telephony capabilities
(sometimes called “smart phone”). A computing device such
as described may be small enough to fit in one hand, while
providing cellular telephony features in combination with
other applications, such as messaging, web browsing, media
playback, personal information management (e.g. such as
contact records management, calendar applications, tasks
lists), image or video/media capture and other functionality.
Other examples of functionality that may be provided from
the MCD 500 include audio and/or video playback or Global
Positioning Services (GPS) as primary or enabled functions.
The MCD 500 may have numerous types of input mecha-
nisms and user-interface features, such as keyboards or key-
pads, multi-directional or navigation buttons, application or
action buttons, and contact or touch-sensitive display screens
or buttons. In the case of data messaging/communication
devices, specific types of messaging or communications that
may be performed includes messaging for email applications,
Short Message Service (SMS), Multimedia Message Service
(MMS), and proprietary voice exchange applications (such as
SKYPE). Still further, the MCD 500 may correspond to
numerous other types of computing devices, such as to a
notebook computers, an ultra-mobile computer, or a personal
digital assistant.

[0062] According to an embodiment, the MCD 500
includes one or more processors 510, memory resources 520,
a display assembly 528, one or more communication ports
530, and a power module 540. In an embodiment, the MCD
500 includes a signal handler resource 550 (or module),
which includes hardware and logic for accepting and/or trans-
mitting power or data signals using an inductive communica-
tion medium. As another option, the MCD 500 includes one
or more detectors 560 (or sensors) for detecting orientation or
position of the MCD 500 when the device is docked to the
accessory device.

[0063] The processor 510 may include or communicate
with the signal handling resource 550 to enable some or all of
the signal handling capabilities for enabling inductive receipt
ortransmission of signals. The communication ports 530 may
include wireless or wireline ports. Wireless communication
ports may be implemented through, for example, local wire-
less communication protocols such as provided by BLUE-
TOOTH standards, Wireless Fidelity (802.11(b) or (g)). The
wireless communication ports may also communicate over a
cellular network. More specifically, the MCD 500 may
include one or more wireless communication ports to provide
wireless connectivity of a particular type (or types) for pur-
pose of carrying out any one or more types of wireless opera-
tions. For example, the communication port 530 may include
or correspond to (i) a Wide Area Network (WAN) radio mod-
ule for sending and receiving cellular voice/data, (ii) a local
wireless communication port such as Bluetooth or wireless
USB, (iii) an infrared port, (iv) a Global Positioning System
radio, and/or (v) a WiIMAX radio.
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[0064] The memory resources 520 may, for example,
include Flash memory, Random Access Memory, and/or per-
sistent memory (i.e. ROM). The memory resources 520
include instructions and data for implementing functionality
and programmatic actions such as provided with any of the
embodiments described. Optionally, the memory resources
520 may carry databases or data stores of records that contain
active data items (such as described above) for synchroniza-
tion or communication with a primary computer, and/or
enable actions on such data items of saving the data items.

[0065] According to an embodiment, the signal handler
resource 550 includes hardware for receiving or transmitting
a power signal and/or a data signal (either modulated or
combined as one signal) to and/or from the dock. Additional
details of components and elements for signal handler
resource 550 to enable an inductive signal path is detailed
with various embodiments described above. In one embodi-
ment, the signal handler resource 550 is configured to receive
a power signal for purpose of either powering other compo-
nents (e.g. display assembly 528) of the MCD 500, or to
recharge the battery of the power module 530. In one imple-
mentation, the incoming power signal may be treated using
circuits and components that are separate from a central pro-
cessor of the MCD 500. Thus, processor 510 may include
more than one unit or resource. In one implementation, for
example, the MCD 500 includes both a signal processor
(which may be incorporated with the signal handler 550) and
a central processing unit (CPU).

[0066] As described elsewhere, an embodiment provides
that the MCD is configured to use the signal handler resource
550 to convey and/or receive some data that enables subse-
quent communications between the devices. This data may
include credential data 552, which enable subsequent wire-
less communications using, for example, a local wireless
communication link via one of the local wireless communi-
cation ports 530. The credential data 552 may be stored within
a portion of the memory resources and made available to the
processing resources for inclusion or use with functions per-
formed by the signal handling resource 550. In one embodi-
ment, the signal handling resource 550 is capable of induc-
tively communicating at least some of the credential data
through a modulated power signal. As an addition or varia-
tion, the signal handling resource 550 is capable of recogniz-
ing or using the credential data 552, inductively communi-
cated from the dock, to identify and pair with the dock.

[0067] Inone embodiment, the detectors 560 are provided
in the form of sensors that independently detect the orienta-
tion of the MCD 500. For example, the detectors 560 may
correspond to accelerometers or vertical position sensors that
detect the orientation of the MCD 500 at any given instance.
In another embodiment, the detectors 560 sense or commu-
nicate data or signals to electrical or conductive (or inductive)
pads that are positioned on an exposed surface of the dock.
Thus, the position of the MCD may be detected by determin-
ing which detectors 560 and/or sensors or conductive pads are
in contact when the two devices are docked.

[0068] Information identifying the orientation of the MCD
500 when docked may affect various operations or modes/
states of the MCD and/or its components. The detectors 560
may signal or communicate the orientation information 562
to the processor 510 of the MCD. In one implementation, for
example, the processor 510 is configured to use the orienta-
tion information 562 to signal a display state 529 to the
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display assembly 528. The display assembly 528 may, for
example, be switched between portrait and landscape mode in
response to the signal.

[0069] FIG. 6is asimplified block diagram of'a dock, under
an embodiment. The dock 600 may correspond to any of the
docks described with other embodiments herein. In particu-
lar, adock as described may be used to implement (depending
on the embodiment) an inductive signal path for communi-
cating power and data with a MCD such as described with
FIG. 6. In an embodiment, the dock 600 includes processing
resources 610, a signal handler 620, memory resources 630,
and a power resource 640. The dock 600 may also include one
or more communication ports, including a wireless commu-
nication port 642 and/or one or more wireline communication
ports 644.

[0070] The processing resources 610 enables intelligent
operations, such as authenticating or pairing with the MCD
500 (see FIG. 6) (e.g. over a wireless link) and/or data shar-
ing/synchronization operations (with MCD 500). In one
variation, the dock 600 is also capable of interfacing with a
computing resource (e.g. other device or computer) to enable
synchronization or data sharing operations between the MCD
500 and third device, or between the dock and the third
device. In an embodiment, the processing resources 610 cor-
respond to or include a signal processor which is able to
receive or transmit data through modulations in the power
signal.

[0071] The signal handler 620 includes circuits and ele-
ments for enabling an inductive coupling with corresponding
elements residing within a panel or housing of the MCD. The
signal handler 620 may include one or more coils for trans-
mitting and/or receiving power or data. As described, the
power signal communicated through the magnetic coil may
optionally be modulated in a manner that carries or commu-
nicates data. Thus, the signal handler 620 may communicate
or receive data using a power signal carried over an inductive
signal path.

[0072] The power resource 640 handles power received
through a standard outlet. As an alternative or addition, the
power resource 640 may draw power from another computing
device. Still further, the power resource 640 may include
batteries that provide power for the dock and other devices.
[0073] The wireless communication ports 642 may be pro-
vided in the form of a standardized port, such as defined by the
BLUETOOTH or WIRELESS USB standards. The physical
ports may also be standardized, such as provided by USB or
FIREWIRE standards.

[0074] Optionally, the dock 600 includes an orientation
detection mechanism 612 that may detect the orientation of
the MCD in the docked position. As an addition or alternative,
the orientation detection mechanism 612 detects whether the
MCD is present (i.e. docked). As described with other
embodiments, the orientation detection mechanism 612 may
use information that is indicative of the orientation of the
MCD in the docked position to perform or configure a state or
mode or operation. Alternatively, the dock 600 may commu-
nicate the orientation information to the MCD.

[0075] Among possible functions that the dock may per-
form, the dock may send or receive wireless communications
611 with the MCD. Such communications may accomplish
various tasks or operations, including (i) synchronization or
communication of data files or records 661 (e.g. synchronize
contacts and emails), (ii) establish a paired relationship with
the MCD for subsequent operations using credential infor-
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mation 663 and device communications 664, (iii) establish a
paired relationship between the MCD and a third computing
device connected to the dock (e.g. enable BLUETOOTH or
wireline communication with attached personal computer),
(iv) serve as a pass-through or data interface with another
device (e.g. television of display screen) by forwarding com-
munications 662 to a third computer (e.g. personal computer
or laptop), and/or (iv) exchange of data to share or provide
resources or extend functionality of the MCD (e.g. enable
playback of media data 665 residing on the device by routing
audio to speakers connected to dock).

[0076] One primary purpose that the dock 600 may serve is
to recharge or power the MCD using power communicated
through the signal handler 620. Still further, an embodiment
provides that the dock 600 detects an orientation of the MCD
and then communicates the orientation information to the
MCD.

[0077] While an embodiment of FIG. 6 is descriptive of an
accessory device that corresponds to a dock, it should be
apparent that other forms of accessory devices may include
similar components or functions. For example, an accessory
device may be provided in the form of a “sticky-back” device.
Such a device may use, for example, the signal handler 620 to
conductively or inductively receive power or data. Such a
device may also perform wireless communications with the
MCD to synchronize records, perform media playback and/or
otherwise share other forms of data (e.g. provide GPS data,
receive images etc.)

[0078] Thus, with the examples recited, an embodiment
provide that the MCD 500 (see FIG. 6) may be configured to
(1) receive power from an accessory device, such as a dock
600, and/or (i1) perform wireless communications with the
accessory device (i.e. dock 600 or other device) using a local
wireless communication port. As an addition, the MCD may
use the power signal or the connector-less medium to
exchange and perform programmatically at least some of the
steps to authenticate or authorize the wireless pairing and
communication. In some cases when, for example, the acces-
sory device requires power, the MCD may supply the power
using an inductive signal transfer.

[0079] Signal Handler on MCD

[0080] FIG. 7A is a simplified block diagram of a mobile
computing device (such as described with FIG. 5) having
components for implementing an inductive signal transfer
system in combination with another device (e.g. a dock such
as described with FIG. 6), according to an embodiment. In
FIG. 7A, signal handing resource 550 is shown to comprise
various components to inductively receive and/or communi-
cate power/data with another device. More specifically, the
signal handling resource 550 includes one or more coils 722
that form a terminal of a corresponding inductive signal path.
Additionally, the signal handling resource 550 includes com-
munication circuits 728, power circuits 726 and a signal pro-
cessor 740 (CPU or processing resources) for handling
incoming and outgoing signals using the inductive signal
path. The processor 740 is programmed to implement a pro-
tocol for controlled use of power and exchange of data across
the inductive link. More specifically, signal processor 740 (i)
implements a protocol by which data may be communicated
and/or interpreted through the inductive signal path, enabled
in part through the coil 722; and (ii) controls receiving/com-
municating power. To this end, it may enable power circuits
726 which treat the incoming signal path. The signal proces-
sor 740 is powered by voltage 711 received from the coil 722
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via a regulator 732. In one implementation, the regulator
supplies 732 supplies 3 volts to the processor 740. The signal
processor 740 also monitors current (current value 744) to
detect current levels of the power signal received over the coil
722. The power circuits 726 supply power signal 748 across a
power bus 747 to device electronics 770. In this way, the
power signal 748 power the components of the device 500
independently. The power signal 748 may also recharge the
battery of the device.

[0081] According to some embodiments, signal processor
740 signals information 741 across data bus 742 to exchange
data with another processing resource (e.g. CPU) of the
device. This data may correspond to, for example, credential
information, or the information regarding data received from
the dock (e.g. confirmation of credential information
exchange).

[0082] Additionally, the MCD 500 may be configured to
combine detectors (such as sensors) for detecting external
objects (i.e. the dock) as a mechanism to detect information
about the dock.

[0083] According to one or more embodiments, the power
circuits 726 include a synchronous bridge 730, the regulator
732, current sense 734, and output clamp 736. The coil 722
receives an incoming inductive signal 721 from the dock 600
(see FIG. 6) or other accessory device. The synchronous
bridge 732 outputs unregulated DC signal to both regulator
732 and current sense 734. As mentioned, one implementa-
tion provides that the regulator 732 is a 3-volt regulator, so as
to supply a 3-volt power signal to the signal processor 740.
The current sense 734 signals current values 744 to the pro-
cessor 740, which switches on or off the output clamp 736.
More specifically, in instances when the supplied inductive
signal 721 exceeds desired power levels, the output clamp
operates 736 (with enable signal 737 from the processor 740)
to turn on and clamp off the over-voltage. The output clamp
736 may act as a voltage regulator or “buck” converter. In this
way, the output clamp 736 ensures an output (to power the
device 500 or recharge its batteries) is regulated. Thus, in
instances when the incoming inductive signal 719 is too high,
the signal handler can regulate the voltage to the device elec-
tronics.

[0084] As mentioned, the incoming signal 721 may be
modulated to carry data with delivery of power. The commu-
nication circuit 728 (portions of which may be distributed or
integrated with the processor or elsewhere) may include a
Frequency Shift Key (FSK) detector 716 to detect the signal
modulation of the incoming signal 721 over a given duration.
FSK modulation is just one type of modulation that can be
implemented for the device. For example, the detector may be
used to handle AM signal modulation, phase modulation,
QAM, CDMA, pole position or various other forms of signal
modulation. Such FSK modulation may be consistent with
one or more protocols recited herein. Incoming data 717, as
detected from the detector is communicated to the processor
740. Incoming data 717 may include protocol data (data to
initiate a sequence of protocol events to control power sup-
plied from dock 600 to the MCD 500), or credential or usage
data. The processor 740 may communicate some data from
the incoming signal 721 over the data bus 742 to the device
(e.g. the device’s CPU). Other data may be handled to deter-
mine protocol responses, or provide/use feedback to tune the
characteristics of the power signal 721. The processor 740
may signal data out across the inductive channel using AM
modulation (or alternatively FM modulation). In one embodi-

Apr. 1,2010

ment, the same coil 722 is used to transmit data out and
receive data in on the MCD 500. More specifically, the data
out may correspond to protocol data which (i) responds to
protocol events, such as signals communicated from the dock
600; (ii) provide feedback, including power supply informa-
tion (e.g. how much power is needed) or other data to enable
the controlled regulation of the incoming power signal 721.

[0085] FIG. 7B is a circuit-level diagram illustrating exem-
plary circuit configurations of a portion of the system shown
in FIG. 7A. Circuit elements in FIG. 7B include input/output
(I/0) ports 751 and 752, transistor diode pairs 753, 754, 755,
and 756, Op Amps 757 and 758, smoothing capacitor 759,
decoupling elements 760, output data signal line 761, DC
power line 762. I/O ports 751 and 752 may represent coils
which may be inductively coupled to receive and transmit
data and power. /O ports 751 and 752 may represent a single
inductively-coupled coil, such as coil 722 of FIG. 7A. /O
ports 751 and 751 receive AC signals through inductive cou-
pling. The received AC signals include at least one of a power
component and a data component. The power component of
the received AC signal is converted to a DC power signal
using a synchronous bridge or rectifier formed by diodes 753,
754, 755, and 756. The synchronous bridge corresponds to
the synchronous bridge 730 of FIG. 7A. A half-synchronous
bridge may alternatively be used.

[0086] In each of the transistor diode pairs 753, 754, 755,
and 756, a transistor (typically MOSFET) is connected in
series with a diode to eliminate voltage drop across the diode
when the diode is forward-biased. In transistor diode pairs
755 and 756, the gates of the transistors are controlled by Op
Amps 757 and 758, respectively. Op Amp 757 is configured
and coupled to output a voltage level to turn on the transistor
oftransistor diode pair 755 when the diode of transistor diode
pair 755 becomes forward-biased. Op Amp 758 is similarly
configured to perform the same function on transistor diode
pair 756. Transistors of transistor diode pairs 753 and 754 are
controlled by voltages through I/O ports 751 and 752, respec-
tively. Smoothing capacitor 759 is coupled to the synchro-
nous bridge to reduce oscillations of the output of the syn-
chronous bridge, DC power line 762. The smoothing
capacitor capacitively loads the DC power line 762 so that a
smooth DC power output may be achieved. Decoupling ele-
ments 760 comprises capacitors, resistors and inductors
coupled to decouple circuitry to convert AC power to DC
power (synchronous bridge) and output data signal line 761.
Output data signal line 761 transmits output data from cir-
cuitry within the device to I/O port 752. According to at least
one embodiment, output data is a modulated signal.

[0087] FIG. 8 illustrates details for a magnetic coil 722 that
can be used on the MCD 500, in accordance with one or more
embodiments. In one implementation, the coil 722 includes
16 turns of 24 strands of 40 Gauge insulated Oxygen free
copper, with all 24 strands wound simultaneously ona 12 mm
diameter core. The coil is backed by material that provides an
inductive shield, so as to protect the device electronics and
circuits from the magnetic field used to transmit signals onto
the device. In one embodiment, a layer of Finemet material is
used as backing for the coil 721 to provide a magnetic flux
conduit.

[0088] Signal Handler on MCD

[0089] FIG. 9A is a simplified block diagram of a docking
station (or other accessory device) having components for
implementing an inductive signal transfer system in combi-
nation with another device (e.g. a MCD such as described
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with FIG. 5), according to an embodiment. In one embodi-
ment, the signal handler 650 of dock 600 includes power
receiving components 810 to receive power 806 from an
external source 802, a signal processor 820, a power coil 830,
a communication coil 840, and a receiver 850. In one imple-
mentation, the power receiving components 810 include a
connector port 822 that corresponds to, for example, a USB
type connector port (e.g. Micro-USB port). The processor
820 communicate with the connector port 822 to detect the
type of power source that is being used. In the implementation
shown, the connector port 822 is of a USB type, the connector
port 822 is able to distinguish when the connecting device is
another computing computer or an electrical outlet adapter
(by detecting when the data signal lines D+ and D- are
shorted). In addition, the processor 820 communicates with
the current sense 824 in order to detect the current levels of the
incoming power supply. Specifically, the connector port 822
signals input power to a current sense 824. The current sense
824 detects the current levels and signals a current value 825
to the processor 820. In this way, the processor is able to
control the input power supply to the dock 800 to ensure
current/power levels are adequate. In one implementation, a
minimum of 1 ampere is needed as the current supply from
the external source.

[0090] The power receiving components 810 include an
output section 826 which generates a power signal that drives
the power coil 830 to inductively signal PWM signal 831 to
the MCD 500. The output section 826 thus includes circuitry
to modulate the power signal from the power source. As
described elsewhere, the modulation may be in form of Fre-
quency Shift Keying (FSK) to communicate commands,
responses and/or acknowledgements to the MCD consistent
with a communication protocol such as described with one or
more embodiments described herein. The logic for determin-
ing the specific commands are data bits originals from the
processor 820, which communicates with the output section
826. In one implementation the modulation frequency (as
provided by the output section 826) is 125 KHz and used to
communicate data using “1” and “0” values that correspond
to signal peaks. As described previously, MCD 500 (see F1G.
5) may be equipped to inductively receive the transmissions
from the power coil 830.

[0091] The dock 600 uses the communication coil 832 to
receive inbound data signals transmitted over the inductive
channel. In one embodiment, the communication back from
the MCD 500 is provided by an On-Off Key (OOK) 3 MHz
signal (shown as AM frequency inductive signal 833) that is
superimposed on the power signal. This signal is detected
separately by data coil 832, which is positioned so it does not
couple too strongly with the primary power coil 830, as this
could adversely attenuate the signal. In one implementation,
the communication coil 832 is a six-turn coil positioned suf-
ficiently apart from power coil 830. The data coil 832 forms
part of a tuned circuit, which discriminates the 3 MHz signal
from the 125 KHz power drive. The MCD 500 signals proto-
col data (such as responses, power requirements, data for
establishing credentials, licenses, state information etc.) to
the communication coil 800 of the dock 600 as an AM fre-
quency inductive signal 833. The AM receiver 850 receives
and converts the inductive signal 833 into a data stream 835
that is communicated to the processor 820. The processor 822
uses the data stream 835 to control the power output via the
power coil 830, in a manner described with embodiments
such as described with FIG. 12 and FIG. 13.
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[0092] FIG. 9B is a circuit-level diagram illustrating an
exemplary circuit configuration of output circuitry 826 of
FIG. 9A. Output circuitry includes capacitor bank 851, tran-
sistors 852 853 854 and 855, output capacitor 856, choke 857,
and DC power line 858. As described with an embodiment of
FIG. 11, the transistors 852, 853, 854 and 855 form an H
Bridge for the dock (or power supply device) that can be
driven to increase or regulate power output. Capacitor bank
851 is coupled to the DC power line 858. DC power line 858
is further coupled to terminals of transistors 852 and 853,
which together with transistors 854 and 855, form an
H-bridge which is well-known. The H-bridge operates to
convert DC power transferred via DC power line 858 to AC
power. Capacitor bank 851 has equivalent capacitance large
enough to prevent significant voltage oscillations on the DC
power line 858. According to one embodiment, gates of tran-
sistors 852, 853, 854, and 855 are controlled by a microcon-
troller.

[0093] Output capacitor 856 is coupled, on one end, to
terminals of transistors 852 and 853. Another end of the
output capacitor 856 is coupled to the choke 857. According
to one embodiment, the output capacitor’s 856 capacitance
value is designed such that when coil 830 of FIG. 9A is
inductively coupled to a receiving coil, the frequency of the
output AC power signal is at the desired frequency. According
to one embodiment, the frequency of the output AC power
signal is 120 kHz when coil 830 of FIG. 9A is inductively
coupled. According to one embodiment, the frequency of the
output AC signal when coil 830 is coupled is 90 kHz.

[0094] Output capacitor 856 is designed to have minimal
resistance to the desired output AC power signal. According
to one embodiment, two capacitors are connected in parallel
to form output capacitor 856. One of the two capacitors is a
metalized polypropylene film capacitor, which has very low
loss characteristics. The other of the two capacitors is an
adjustment capacitor which may be polycarbonate film
capacitors. The adjustment capacitor has a capacitance value
which causes the overall capacitance of the output capacitor
to be a desired capacitance value. Choke 857 is an inductor
with an inductance value tuned to block out unwanted asym-
metric switching transient signal components from the output
AC power signal.

[0095] FIG. 9C is a circuit-level diagram illustrating an
exemplary circuit configuration of AM Receiver/Condition-
ing Circuits 850 of FIG. 9A. AM Receiver 850 includes
Schottky Diode 861, comparator 862, diode 863, timer circuit
864, inverter 865, and input 866. AM receiver is coupled to
receive modulated data signal from coil 840 of FIG. 9A.
Received modulated data signal occupies a different fre-
quency range than output signal transmitted from coil 830.
According to one embodiment, received modulated data sig-
nal has a center frequency of 3 MHz. Coil 840 is positioned in
relation to coil 830 to minimize, as much as possible, induc-
tive coupling between the two coils in order to prevent attenu-
ation to the received modulated data signal. According to one
embodiment, coil 840 is a 6-turn coil positioned on the side of
the top surface of the dock. The received modulated data
signal received at input 866 which is coupled to coil 840. The
received modulated data signal is then transmitted to Schot-
tky diode 861 and diode 863. Schottky diode 861 generates
low frequency signal derived from the amplitude of the
received modulated data signal. This low frequency signal is
compared with an averaged voltage level generated by diode
863, in conjunction with attached resistive and capacitive
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circuit elements. The comparison is performed by comparator
862 and the output of the comparator is a demodulated data
signal. Before the demodulated data signal is transmitted to
the signal processor 840, it is transmitted to a timer circuit 864
and then an inverter in order to adjust the demodulated data
signal’s timing and voltage levels.

[0096] FIG. 9D and FIG. 9E illustrate a coil assembly or
sub-assembly for use on one or both devices, under another
embodiment. In one embodiment, a two-coil sub-assembly
may be implemented on the dock 610, for use in inductive
signal transfer to the MCD 510. As shown, the sub-assembly
includes a ferrite core 950 having mounted therein a power
coil 952. A data coil 954 ‘floats’ on an inner surface of a
housing on which the device is received. The ferrite core 950
extends through a center of the power coil 952.

[0097] FIG. 9F illustrates an alternative embodiment for
inductively coupling a dock and MCD, under another
embodiment. In an embodiment shown, each of the MCD 910
and dock 920 includes two coils or coil sections. Specifically,
MCD 910 includes power coil 912 and data coil 914, which in
the implementation shown, are provided as separate interior
(power) and exterior (data) sections of one coil. Similarly, the
dock 920 includes power coil 922 and data coil 924, provided
as separate interior and exterior sections of a common coil.
The MCD’s power coil 912 extends to power bus 915 via a
bridge type circuit as describe herein. The MCD’s data coil
914 extends to data buss 917. Likewise, the dock’s power coil
922 extends from power bus 925, and its data coil extends to
data buss 927. The power coil 912 of MCD 910 may connect
to a sync bridge 916, similar to bridge 730 of FIG. 7. The sync
bridge may supply a power out, which as described in FIG.
7A, may extend to a power buss 747 (FIG. 7) to the device
electronics 701 (FIG. 7). Data may be carried from the dock
920 to communication circuits 918, where they are then
extended to the signal processor 740 (FI1G. 7). The power coil
01922 of the dock may have a power supply extended through
an H Bridge 926 (as described with output 826 of FIG. 8),
which is driven to supply power to the power coil 912 of the
MCD 910. Data on dock 920 may be extended (bi-direction-
ally) through the data coil 924 via communication circuits
928 to corresponding coil 914 on the MCD 910.

[0098]

[0099] FIG. 10 illustrates a process or method implemented
on two computing devices to enable an efficient and safe
inductive signaling environment, under embodiment. Refer-
ence is made to a first device which inductively supplies
power, and a second device which inductively receives power
and processes it. As described with other embodiments, the
two computing devices in the inductive signal transfer may
correspond to a mobile computing device and an accessory
dock. However, numerous variations and alternatives are pos-
sible, such as the use of two similarly designed mobile com-
puting devices in place of the accessory device.

[0100] In step 1010, an inductive link is established
between two devices. As described with various embodi-
ments, an inductive link may be established by placing mag-
netic coils of two devices in close proximity to one another.
For example, the back fagade of the MCD may overlay, or
have embedded there, one or more magnetic coils to receive
power and/or data from the other device. The other device
may correspond to a dock (or another computing device) that
includes one or more corresponding coils that inductively
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transmit/receive signals from the coils of the MCD device
when the two devices are placed in contact (or optionally
near) one another.

[0101] Step 1020 provides that an identification process of
one or both devices is performed. In an embodiment, sub-step
1022 provides for one or both of the two devices identifying
the other device by class or type. For example, the dock may
identify the MCD device by class or type. Likewise, the MCD
may identify the dock by class. The identification process
may involve, for example, the MCD identifying whether it is
being inductively mated to a dock or another device (e.g.
another MCD). As another example, the MCD can determine
whether it is to supply power exclusively (such as to another
accessory device that can only consume power, rather than to
the dock).

[0102] As an alternative or addition, the process of identi-
fication includes one or both of the devices determining the
other devices hardware, firmware, or software, including ver-
sion and compatibility between two devices. For example,
software/firmware versions may be determined to identify
and/or resolve compatibility issues.

[0103] In sub-step 1024, an authentication process identi-
fies whether one or both devices being inductively coupled
are authorized to be used. In one implementation, the MCD
determines whether the dock is an authorized device. The
authorization process may include one or both devices
exchanging communications, such as in form of a text-base
license agreement. A programmatic exchange of an agree-
ment may implement or confirm authorization. In one varia-
tion, the programmatic exchange of an agreement provides
consent (from manufacturer of otherwise unauthorized
device) to terms/conditions for inductively mating with the
other device. In this way, the manufacturer/designer of the
technology under the inductive link can implement an autho-
rization step to maintain control over its inductive link tech-
nology.

[0104] Alternatively, other techniques exist for enabling
one device to identify another device by class or type. For
example, in one implementation, coils on two inductively
coupled devices carry data that identifies that device to
another device. As another example, another communication
medium, such as a radio-frequency (RF) communication
medium (such as BLUETOOTH) may be used to identify two
devices to one another.

[0105] According to embodiments, the two devices induc-
tively link to transmit/receive power intelligently. In particu-
lar, the power receiving device is able to communicate infor-
mation that is indicative of a voltage or current state of the
device. The state may correspond to, for example, (i) over-
voltage/current conditions (e.g. the power supply device sup-
plies too much power); (ii) a charge level of a rechargeable
battery under the power receiving device ; and/or (iii) a load
of the power receiving device. Accordingly, in step 1030,
power usage conditions are determined for one of the devices
that is drawing power from the other. In the implementation
where the first device (MCD) receives power from the second
device (Dock), power usage conditions are determined for the
MCD. The MCD and/or the dock may determine one or more
of the power usage conditions. In sub-step 1032, the power
receiving device (e.g. MCD) determines power usage condi-
tions corresponding to current/voltage measurements. These
measurements may be made on assumption that the power
received on the device can or is used to recharge the device’s
battery. The current/voltage measurements of the power
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receiving device may correspond to (i) the amount drawn by
the battery recharge circuit, (ii) direct measurement of the
battery capacity on the power receiving device; (iii) measure-
ment of the load on the power receiving device, including
identification of the power level (e.g. high power illumination
versus dimmed display) of the device and components that
are being operated; and/or (iv) measurement of the output
power. In one implementation, the intelligence incorporated
with the battery recharge circuit/component identifies the
power consumption needs of the power receiving device.
[0106] This information is then reported back to the power
supply device. The power usage conditions may be reported
back through the inductive link, or alternatively, by RF com-
munication (e.g. BLUETOOTH).

[0107] As an option, sub-step 1034 may measure or detect
power conditions from its own output. In an embodiment,
measuring the output of the power supply device can provide
a basis for comparison that can be used as a real-time safety
check.

[0108] On an ongoing basis, step 1040 provides that the
transmission of power across the inductive link is regulated in
real-time. The power supply device (e.g. dock) may use feed-
back from the MCD in order to determine power usage con-
ditions on a real-time basis. A real-time control loop corre-
sponds to the power supply device responding to information
it determines from the power receiving device (sub-step
1032), in order to enable the power supply to track and adjust
its power output to match the needs or power mode of the
receiving device. The power supply device may also compare
its own output with information determined from the power
receiving device as a safety check, to protect against, for
example, spurious metal contact or malfunctions. In one
embodiment, the power supply device measures local current
and voltage values (on power supply device), then compares
the measurements to corresponding current/voltage values
communicated from the power receiving device. An H-bridge
(as described with FIG. 8B) is modulated to drive the power
with corrections as determined in real-time from information
received from the power receiving device. As described
below, the power receiving device may communicate current/
voltage readings using AM OOK range for an inductively
communicated signal.

[0109] FIG. 11 illustrates steps performed on respective
power supply and power receiving devices in enabling two
such devices inductively link to one another under a con-
trolled protocol or process, according to an embodiment. An
embodiment such as described may be implemented
between, for example, a dock (power supply device) and
MCD (power receiving device), or between two MCDs, or
between a charged MCD (power supply device) and acces-
sory device (power receiving device). As described, two
devices are inductively linked, with a series of data commu-
nications or exchanges that are communicated across an
inductive link in accordance with an inductive communica-
tion protocol.

[0110] Instep 1110, the power supply device makes a peri-
odic check as to whether the power receiving device is induc-
tively linked. For example, power supply device checks to see
whether an inductively triggered charge has been triggered on
its coil. The check by power supply device is made repeatedly
in short periods (e.g. 400 ms), using a fraction (e.g. 25%) of
the PWM set at a small interval (e.g. 20 ms). In step 1112, the
power receiving device is placed on or near the power supply
device, and the power receiving device triggers an inductive
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signal on the power supply device. As soon as the power
receiving device is powered, it sends packets over the induc-
tive communication link (e.g. three packets) until acknowl-
edgement is received (step 1120). Step 1120, the power sup-
ply device acknowledges the other device, and the power
receiving device processes the acknowledgment.

[0111] Instep 1130, the power receiving device inductively
communicates authentication information to the power sup-
ply device. Step 1132 provides that the power supply device
signals back corresponding authentication information (pre-
cise timing can alternatively be reversed). For example, as
described with other embodiments, power supply device may
transmit a licensing agreement as part of the authentication
information. The power receiving device transmits back
acceptance or an accepted licensing agreement.

[0112] In step 1140, the power receiving device communi-
cates enumeration information using the inductive link. Like-
wise, the power supply device communicates its enumeration
information. The enumeration information may be used to
identify hardware, firmware or software. The information
may be used to identify whether compatibility issues exist
between the two devices. The enumeration information may
also enable one or both devices to identify the other device by
type of kind. This information may be used to enable devices
to select performance level or operations, functionality, com-
munication protocol or other aspects for the two devices to
communicate or transfer power.

[0113] In step 1150, the power receiving device communi-
cates information about its voltage/current usage. In one
implementation, the power receiving device uses a timer
interrupt to check power and state parameters repeatedly at
short intervals (e.g. 2.2 ms), then communicates this infor-
mation to the power supply device using the inductive link.
These measurements provide the power (or voltage, current)
calculations made on the supply device in regulating or con-
trolling power to the receiving device. Accordingly, in step
1152, the power supply device receives the information and
regulates its power output based on identifying the needs or
power levels of the power receiving device. The exchange of
information forms a feedback loop that enables the power
receiving device to signal power across the inductive link
under a process that is controlled based on information sup-
plied from the power receiving device. In one embodiment,
the information is communicated across the inductive link. In
another embodiment, the information is communicated
across other communication mediums, such as through a RF
communication medium.

[0114] With reference to embodiments of FIG. 9A through
FIG. 9C, one embodiment provides that the dock (acting as
the power supply device) continuously takes local current and
voltage readings, then compares the local current/voltage
readings to values determined from the power receiving
device (step 1150, 1152). Adjustments to the power delivery
are made through driving H bridge (as formed by elements
852, 853, 854, and 855).

[0115] FIG. 12 is a state diagram of the operation status of
a power supply device (such as a docking station for an
MCD), under an embodiment. As described with other
embodiments, the power supply device includes multiple
states. The power supply device may operate in four or more
modes, based on four or more states. The four states include
(1) power level, (ii) whether the power receiving device is
present, (iii) whether the power receiving device is authenti-
cated, and (iv) whether the enumeration between the two
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devices is complete. The modes of the power supply device
correspond to power-on-initialize mode 1210, stand-bye
mode 1220, authentication mode 1230, enumeration mode
1240, and run mode 1250.

[0116] Inapower-on-initialize mode 1210, the power sup-
ply device carries the following state: (i) power level in stand
bye, (ii) state not available, (iii) power receiving device NOT
authenticated, and (iv) power receiving device NOT enumer-
ated. In stand-bye mode 1220, the power supply device car-
ries the following state: (i) power level in stand bye, (ii) power
receiving device NOT present, (iii) power receiving device
NOT authenticated, and (iv) power receiving device NOT
enumerated. From standbye mode, the power receiving
device can move into authentication mode when another
device is detected. In authentication 1230, the power supply
device carries the following state: (i) power level for authen-
tication mode, (ii) power receiving device present, (iii) power
receiving device NOT authenticated, and (iv) power receiving
device NOT enumerated. If authentication mode 1230 fails,
the device returns to standby mode 1220. Authentication fail-
ure may also be indicative of a power leakage condition (e.g.
spurious metal). If authentication mode 1230 is successful,
the device switches into enumeration mode 1240.

[0117] Inenumeration mode 1240, the power supply device
carries the following state: (i) power level for authentication
mode, (ii) power receiving device present, (iii) power receiv-
ing device authenticated, and (iv) power receiving device
NOT enumerated. The enumeration mode may fail, indicat-
ing a power leakage condition (e.g. spurious metal). Other-
wise, the enumeration mode is completed, the device mode
transitions to stand-bye run mode 1250. The enumeration
mode 1240 may alter or set the operating mode 1250. In the
operating mode, the power supply device carries the follow-
ing state: (i) power level set by enumeration or protocol (full
power available), (ii) power receiving device present, (iii)
power receiving device authenticated, and (iv) power receiv-
ing device enumerated.

[0118] With regard to the modes of operation for the power
supply device, anytime the power receiving device is
decoupled (e.g. removed from the dock) and then placed back
into an inductive engagement, the power receiving device
returns to the authentication mode 1220 and progresses to the
standard run mode.

[0119] Insome embodiments, the inductive signal transfer
protocol between the dock (or other power supply device) and
MCD (are power receiving device) follows a “ping pong”
format, where the MCD transmits a packet and the Accessory
responds. The packets may not be the same size and may be
sent over different modulation schemes. Each round-trip (e.g.
MCD initiates and dock responses) may (i) enable regulation
of the power transfer signal to the MCD; and (ii) enable
peripheral communications between the two devices.

[0120] FIG. 13 illustrates communication packets that can
be exchanged between devices, according to embodiments
described herein. In particular, FIG. 13 illustrates that the
communications between the two devices is asymmetrical,
with the MCD communications being longer (and potentially
faster) than communications from the dock to the MCD. In
FIG. 13, MCD communication 13410 is 4 bytes. As detailed
by some prior embodiments, one implementation provides
that the MCD communication is signaled as AM OOK 3
MHz. In one embodiment, the signal transfer protocol pro-
vides that the dock communication 1320 is 2 bytes and com-
municated using FSK 110/125 KHz (to signify “1” and “0”
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values respectively). More defined ranges may alternatively
be used (e.g. 113/119 KHz). Each device implements a pro-
tocol using the structured data formats (other formats may be
used). The protocol’s implementations may be provided
through programming or configuration of the respective sig-
nal processor of each device (see FIG. 7A and FIG. 7B).

[0121] In an embodiment, the dock operates in standby
mode during the following conditions (i) no device is detected
as being ‘docked’; (ii) device has been detected, but a fault
condition exists that forces the dock to power down. The latter
condition may arise if, spurious metal is placed on the dock or
some other fault occurs. Once fault is detected, the dock may
periodically attempt to reconnect with the device. One imple-
mentation provides that periodic intervals (400 ms), the dock
600 attempts to provide a small amount of power to see if the
MCD 500 is in range. The MCD 500 may be configured (e.g.
via programming of the signal processor 740) to ACK back
within a short time period (e.g. 25 ms), else the dock 600
returns to sleep state. Else, if the MCD 500 is detected, the
dock enters the authentication state.

[0122] From standby mode, authentication mode follows
when the dock successfully detects the MCD 500. In the
authentication mode, the dock 600 attempts to verify that the
MCD 500 device detected is in fact a valid, licensed device. In
one implementation, the packet format for authentication
mode is the same as used in enumeration mode) see following
paragraphs) where for MCD 500 communication 1310 cor-
responds to the the command byte and the next 3 bytes con-
tain the Legal Agreement Text (LAT). This packet formatted
is repeated until the LAT has been transmitted in full to the
dock 600. The dock 600 performs a check sum analysis. In
response to receiving the LAT and performing the check sum
analysis, the dock 600 submits a LLegal Response text back to
MCD 500. An example of the packet format for the MCD 500
(i.e. signaling [LAT) is provided as follows:

TABLE 1

Packet format for use by MCD 500.

Aal Aa2 Aa3
Ca (Command) (Auth Value 1) (Auth Value 2) (Auth Value 3)
Byte 0 Byte 1 Byte 2 Byte 3
[0123] An example of the packet format for the dock 600

(i.e. signaling [egal Response text) is provided as follows:

TABLE 2

Packet format for use by dock 600.

Cp (Command) Apl (Auth Value 1)

Byte 0 Byte 1

[0124] Command bytes have the same meaning in the vari-
ous modes. A list of example commands is provided below.
[0125] Enumeration mode is reached after the MCD 500
and dock 600 have passed authentication. One purpose that
can be achieved with enumeration is a determination of
whether particular combination of hardware and firmware on
the two devices are compatible. For example, one device may
have a later version of firmware that is not compatible with the
other.
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[0126] During enumeration mode, the communication
1310 from the MCD 500 use the following sequence:

TABLE 3

Enumeration mode sequence from MCD 500.

Eal Ea2 Ea3
Ca (Command) (Enum Value 1) (Enum Value 2) (Enum Value 3)
Byte 0 Byte 1 Byte 2 Byte 3
[0127] The dock 600 returns communication 1320 as fol-
lows:
TABLE 4
Enumeration mode sequence from dock 600.
Cp (Command) Epl (Enum Value 1)
Byte 0 Byte 1
[0128] Table 5 lists descriptors for the communications

1310 that are sent from the MCD 500 during the enumeration
mode:

TABLE §

Enumeration Mode descriptors for MCD 500.

Byte# Name Symbol Purpose

0 Command__a Ca Command byte sent
from MCD to Accessory.
Contains bit fields with
status and instructions.
MCD data packet used
for enumeration. (See
modes and enumeration
for details)

MCD data packet used
for enumeration. (See
modes and enumeration
for details)

MCD data packet used
for enumeration. (See
modes and enumeration
for details)

1 Enum_ Value  from_MCD Eal

2 Enum_ Value  from_MCD Ea2

3 Enum_ Value  from_MCD Ea3

[0129] Table 6 lists descriptors for the communications
1320 that are sent from the dock 600 during the enumeration
mode:

TABLE 6

Enumeration Mode descriptors for MCD 600.

Byte# Name Symbol Purpose

0 Command_p Cp Command byte sent
from Dock to MCD
Contains bit fields
with status and
instructions.

Dock data packet used
for enumeration.

1  Enum_ Value from_ Accessory Epl

[0130] Once enumeration is completed, dock 600 and
MCD 500 move to Standard Operating Mode. In this mode,
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dock 600 provides power to MCD 500 for use in recharging
and/or operating that device. During standard operating
mode, dock 600 operates a PID loop to regulate the power
based on measured current and voltage reported by the MCD
500. In particular, the signal processor 740 may communicate
out over the AM out 718 of the communication circuit 728
data that indicates the measured current/voltage. On the dock,
the signal is received on the data coil 832 and converted into
bit streams by the receiver 850. The MCD 500 reports the
measured current/voltage in communication 1310, structured
as follows:

TABLE 7

Structure for MCD to communicate current/voltage

Ca (Command) Ta (current) Va (voltage) Da (A—P)
Byte 0 Byte 1 Byte 2 Byte 3
[0131] Table 8 displays the packet descriptions of the MCD

500 in the communications 1310.

TABLE 8

Packet descriptions of MCD 500.

Byte# Name Symbol Purpose

0 Command_ a Ca Command byte sent from MCD
to dock. Contains bit fields
with status and instructions.
Current measurement as
reported by the signal
processor of MCD (see 740 in
FIG. 7A)

Voltage measurement as
reported by the signal
processor of MCD

MCD data as sent by device
host CPU, also enum and
authentication info. (Non
power related)

1 Current_ MCD Ia

2 Voltage. MCD Va

3 Data_ from_ MCD Da

[0132] Table 9 illustrates the bit field standard for the com-
munications from the MCD 500 to dock 600, when standard
operating mode is in place.

TABLE 9

Table 4
Bit field standard from MCD communications
Bits
Byte 0 1 2 3 4 5 6 7
Ca Turn on PowerFET arb  arb arb arb arb Dcl  Dec2
On
Ta 8 bit unsigned Current Measurement, 4.7 mA per count
Va 8 bit unsigned Voltage Measurement, 3.0 V + 17.6 mV per count
Da 8 bit value used for Airboard to Accessory COM
(not part of Accessory power)

[0133] Table 10 represents a response packet from dock

600. Note that dock 600 may, under one implementation, be
restricted in sending a packet if it receives a packet. The size
and format of the response packet is also fixed.
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TABLE 10

Response packet

Cp (Command) Dp (Data P— A)

Byte 0 Byte 1
[0134] Table 11 lists illustrative packet descriptors for the
dock 600.
TABLE 11
Byte# Name Symbol Purpose
0 Command_ p Cp Command byte sent from

Accessory to Airboard
Contains bit fields with status
and instructions.

Accessory accessory data sent
by Accessory peripherals,
attached accessories or
Accessory enum/
Authentication info. (Non
power related).

1 Data_ from Accessory Dp

[0135] Table 12 illustrates the bit fields for the communi-
cations 1320 (dock to MCD).
TABLE 12
Bits
Byte 0 1 2 3 4 5 6 7
Cp PowerFET On Dcl  De2
Dp 8 bit value used for Airboard to Accessory COM

(not part of Accessory power)

[0136] Embodiments such as described with FIG. 7A
through FIG. 8C detail hardware and other components for
implementing communication packets of the protocol. As
mentioned in some prior embodiments, the communication
1310 (from MCD to dock) may be communicated via OOK at
3 MHz. For example, as stated previously, the signal proces-
sor 820 (FIG. 8) of the dock 600 receives an AM demodulated
OOK signal which feeds directly into the processor or its
hardware (e.g. UART).

[0137] Thecommunications from the dock 600 to the MCD
500 may be communicated using FSK at 110-125 KHz (or
other ranges such as 113/119 KHz). For example, the com-
munication from dock 600 may be structured as Binary Fre-
quency Shift Keying (BFSK) with the two tones centered at
110 KHz for Mark and 125 KHz for Space.

[0138] As described with the various embodiments, the
primary control of PWM power signal from the dock 600 is as
a function of (i) the input current and (ii) the voltage and
current feedback from the MCD 500. The measured output
voltage, as sent back from the MCD 500, will modify the
PWM by an amount determined by the Output voltage vari-
ance from the required set point.

[0139] FIG. 14 illustrates various inductive signal modula-
tions, as interpreted in binary form, under an embodiment. In
describing FIG. 14, reference again is made to FIG. 5, 6 and
elsewhere. In an embodiment, a standard communication
packet 149 exchanged between devices has 11 bits: one bit
start, eight bits data, one bit parity, one bit stop. The example
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provided shows signaling for communication packet that cor-
responds to a value of 0x85SHEX=090091.

[0140] A processor on either dock 69 (or power supply
device) or MCD (59) generates or receives the signal struc-
tured as square wave 1402.

[0141] As mentioned in some embodiments, one signal
medium exchanged between two devices corresponds to
amplitude modulated (AM) or on-off-key (OOK) modulated
data signal format 1404, which can be inductively communi-
cated between two devices. In some embodiments, the signal
format 1404 is the medium by which the MCD 59 sends data
to the dock 69. In the example shown, the OOK modulated
data signal format 1404 results in interpretation as illustrated
by square wave 1402. The duration of modulation corre-
sponds to a bit value (“1”), and the duration of non-modula-
tion corresponds to another bit value (“0”).

[0142] As further described by some embodiments, a Fre-
quency Shift Key (FSK) modulation may also be used, par-
ticularly in context of signaling data from the dock 69 to the
MCD 59. FSK signal 1406 uses durations of high frequency
(e.g. 119 KHz) and low frequency (e.g. 113 KHz) to commu-
nicate bit values. In the example provided, FSK signal 1406 is
equivalent to square wave 1402 as well.

[0143] As analternative, the signal format types exchanged
between the two devices may be of the same type. For
example, both power supply and receiving device may use
OOK modulated data signal format 1404. To enable use of
OOK modulated data signal by both devices, the MCD as
depicted in FIG. 7A through FIG. 7C may be modified to
include an AM receiver (such as depicted in FIG. 9A or FIG.
9C. Alternatively, both devices may use FSK modulated data
signal type 1406. This signal type can be implemented with-
out a receiver on either device (or FM receiver may be pro-
vided).

[0144] It is contemplated for embodiments described
herein to extend to individual elements and concepts
described herein, independently of other concepts, ideas or
system, as well as for embodiments to include combinations
of elements recited anywhere in this application. Although
embodiments are described in detail herein with reference to
the accompanying drawings, it is to be understood that the
invention is not limited to those precise embodiments. As
such, many modifications and variations will be apparent to
practitioners 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
particular 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. A computing system comprising:

a first computing device;

a second computing device;

wherein the second computing device is configured to
inductively transmit a power signal to the first comput-
ing device, and wherein the first computing device is
configured to inductively receive the inductively trans-
mitted power signal from the second computing device;
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wherein the first computing device signals the second com-
puting device information that is indicative of a voltage
or current state on the first computing device;

wherein the second computing device uses the information

to regulate the power signal that is inductively transmit-
ted to the first computing device.

2. The computing system of claim 1, wherein the first
computing device is configured to inductively signal the data
to the first computing device.

3. The computing system of claim 2 wherein each of the
first computing device and the second computing device
include one or more coils to signal power and data.

4. The computing device of claim 1, wherein each of the
first computing device and the second computing device are
configured to inductively signal data to one another using an
established communication protocol.

5. The computing device of claim 4, wherein the commu-
nication protocol is used to provide the second computing
device with data that is indicative of power requirements of
the first computing device, and wherein the second comput-
ing device is configured to modulate the signaled power to
accommodate the power requirements indicated by data.

6. The computing device of claim 5, wherein the second
computing device signals data under the communication pro-
tocol by pulse modulating the inductively transmitted power
signal.

7. A computing system comprising:

a mobile computing device;

an accessory device;

wherein the mobile computing device and the accessory

device are configured to be inductively coupled to one
another in order for at least one of the mobile computing
device or the accessory device to inductively transmit a
power signal to the other of the mobile computing device
or accessory device; and

wherein the mobile computing device is configured to sig-

nal the accessory device data that enables the accessory
device to regulate the power signal that is inductively
transmitted to the mobile computing device.

8. The computing system of claim 7, wherein the mobile
computing device signals the data to the accessory device in
real-time in order to enable the accessory device to regulate
the power signal.

9. The computing device of claim 7, wherein the mobile
computing device and the accessory device implement a real-
time protocol to regulate the power signal transmitted from
the accessory device to the mobile computing device.

10. The computing device of claim 7, wherein the mobile
computing device and the accessory device are configured to
implement the real-time protocol by inductively transmitting
a data signal at the same time as communicating the power
signal.

11. The computing system of claim 7, further comprising:

processing resources, operative on the mobile computing

device, in order to signal a feedback to the accessory
device that includes information to indicate one or more
power conditions on the computing device.

12. The computing system of claim 11, further comprising:

processing resources, operative on the accessory device, in

order to respond to the feedback by modulating an out-
put level of the power signal in order to supply more or
less power to the mobile computing device.
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13. The computing system of claim 12, wherein the pro-
cessing resources operative on the accessory device detect,
from the feedback, whether power leakage is occurring in
signaling the power.

14. The computing system of claim 7, further comprising:

processing resources, operative on the mobile computing,

to signal information for authenticating or identifying
the mobile computing device;

processing resources, operative on the accessory device, to

enable or disable one or more features of the accessory
device in response to the signaled information.

15. An accessory device for amobile computing device, the
accessory device comprising:

one or more coils which are coupled to a power source in

order to establish an inductive link with a second device;
processing resources configured to:
control a power signal that is inductively transmitted
from the one or more coils.

16. The accessory device of claim 15, wherein the process-
ing resource controls the power signal by (i) identifying one
or more current or voltage conditions on the mobile comput-
ing device, and (ii) varying a magnitude of the power signal
based on presence of one or more conditions.

17. The accessory device of claim 1, further comprising:

an inductive receiver that is coupled to the processing

resources and to one of the one or more coils;

wherein the receiver communicates data that is indicative

of the one or more current or voltage conditions to the
processing resources.

18. A computing device comprising:

one or more coils;

processing resources, operative with the one or more coils,

to (i) detect a power signal that is inductively transmitted
over the one or more coils from an accessory device, and
(i1) signal a feedback to the accessory device that
includes information that is indicative of a voltage or
current condition on the computing device.

19. The computing device of claim 18, further comprising
a housing that contains a plurality of components of the
computing device, and wherein the one or more coils are
embedded within a housing segment that comprises a portion
of the housing, apart from a remainder of the housing.

20. The computing device of claim 18, wherein the pro-
cessing resources are configured to signal the feedback induc-
tively using one of the coils.

21. The computing device of claim 19, wherein the pro-
cessing resources, the one or more coils and the section of the
housing are modularized into one manufactured unit.

22. The computing device of claim 18, wherein the pro-
cessing resources are operative to signal the feedback using a
pre-established communication protocol.

23. The computing device of claim 18, wherein the pro-
cessing resources are operative to inductively signal data to
the accessory device, the data including (i) the feedback, and
(ii) the information to authenticate or identify the computing
device to the accessory device.

24. An accessory device for a computing device, the acces-
sory device comprising:

one or more coils;

processing resources, operative with the one or more coils,

to (i) inductively signal over the one or more coils to the
computing device, and (ii) respond to a feedback signal
communicated from the computing device that includes
information to indicate how the accessory device is to
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modulate the power signal based on a power level or
consumption on the mobile computing device.

25.The accessory device of claim 24, wherein the feedback
signal is inductively received using the one or more coils.

26. The accessory device of claim 24, wherein the process-
ing resources include one or more processors.

27. The accessory device of claim 24, wherein the housing
includes a platform to support a back face of the mobile
computing device.

28. The accessory device of claim 27, wherein the platform
includes one or more magnets that are positioned to magneti-
cally couple to correspondingly positioned magnetically
attractive material on the back face of the mobile computing
device.

29. The accessory device of claim 24, wherein the process-
ing resources are operative to inductively receive the feed-
back using a pre-established communication protocol.

30. The accessory device of claim 24, wherein the process-
ing resources are operative to process and respond to infor-
mation that is inductively received from the mobile comput-
ing device in order to authenticate or identify the computing
device to the accessory device.

31. A device comprising:

one or more coils positioned on the device to establish an

inductive link with a second device;

one or more power components to receive power from a

power source and to generate a power signal over the
inductive link;

processing resources configured to:

maintain the device in a low power state in which the one
or more coils are substantially not powered;
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detect the second device positioned to be inductively
linked with the device;

respond to detecting the second device by transmitting
the power signal using the one or more coils.

32. The device of claim 31, wherein in the low power state,
the processing resources are configured to activate the one or
more coils for short, intermittent durations in order to deter-
mine whether the second device is present.

33. The device of claim 31, wherein the processing
resources are configured to activate the one or more coils in
response to detecting the second device by identifying one or
more of (i) an identity of the second device, (ii) a type of the
second device, or (iii) one or more capabilities of the second
device.

34. The device of claim 31, wherein the processing
resources implement a communication protocol to commu-
nicate with the second device in order to control the inductive
link.

35. A method for operating a device to inductively link with
a second device, the method comprising:

maintaining the device in a low power state in which the

one or more coils are substantially not powered;
detecting the second device positioned to be inductively
linked with the device;

respond to detecting the second device by inductively sig-

naling a power signal to the second device; and
inductively receiving data to regulate the power signal
from the second device.

sk sk sk sk sk
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