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master device. The full data transmission must occur while the communication mechanisms are within

communication range.

There are cases where it is beneficial to utilize near field communication between a mobile device ahd
another mobile device. Since the minimization of power consumption is a primary driver in the design of
mobile devices, or any battery-powered device, it is currently not practical to have a battery,fowered
device act as a master as its requirement to continuously broadcast a beacon signal whicl/includes a
carrier would place an unacceptable drain on the battery.

To implement the mobile to mobile communication case it is common to initigte and assign a master role
to one of the devices by having the user select a menu item, icon, initiate aapplication, or the like, thus
initiating the broadcast near field transmission. Once the near field datgfransaction (data exchange) has
occurred or the system has timed out, the master mode would be exjted and the devices would typically
resume sleep mode and act as slaves again.

A typical arrangement of a near field system includes twg/evices as described above. In arrangements
that contain many devices, in particular where many dévices can communicate with many other devices
which may be of varying or unknown types, it becgfnes impractical to assign one or more of those devices
to be masters, especially if the assignment neegd to be activated manually.

There are many NFC protocols in commén usage and most NFC chips support several of these, for
example Felica, Mifare and NFCIP-

For example if the master is set tg'the Mifare protocol and the slave is set to the NFCIP-1 protocol, the

etc. Thus compatibility between master and slave becomes an issue.

devices may not be able to cofimunicate.

Brief Summary of thy/Invention

According to a firsy/spect of the present invention, there is provided a method for effecting a near field
communication/including the steps of positioning a first device at a close proximity to a second device,
wherein the fose proximity is suitable for the near field communication; and sending a first effectively

carrierlegd signal from the first device to the second device.

ne embodiment, the first effectively carrierless signal includes a pulse. In one embodiment, the first
effectively carrierless signal includes a series of pulses. In one embodiment, the first effectively carrierless
signal includes a temporal oscillating signal. In one embodiment, the step of sending the first effectively

carrierless signal causes the step of sending a second effectively carrierless signal from the second device
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device. In one embodiment, the step of sending the second effectively carrierless signal causes the step o
establishing a wireless link for data transfer between any two of the first device, the second device ang/a

third device.

In one embodiment, the second device is a device compliant with a first NFC protocol, and jHe sending the
first effectively carrierless signal allows the second device to communicate with the firstdevice using the

first NFC protocbl.

According to a second aspect of the present invention, there is provided a methéd for effecting a near field
communication, including the steps of positioning a first device at a close pfoximity to a second device,
wherein the close proximity is suitable for the near field communicatiop/ and sending a first carrierless

signal from the first device to the second device.

According to a third aspect of the present invention, there is provided a method for charging a first device,
including the steps of positioning the first device at a clos¢/proximity to a second device, wherein the
close proximity is suitable for a near field communicatjén, and said positioning allows the first device to
send a first signal from the first device to the secong/device; sending a second signal from the second
device to the first device upon receiving the firsySignal; and charging wirelessly a power storage medium

of the first device using a charging mechanigf of the second device.

In one embodiment, the step of sending the second signal from the second device to the first device
includes requesting a confirmation/£ignal to confirm a presence of the first device in the close proximity.
In one embodiment, the methog/of the third aspect further includes the step of pausing, for a pausing

period, the charging mechagfsm when the confirmation signal is not received after a waiting period.

In one embodiment, #he method of the third aspect further includes the step of sending a device status of

the first device figfn the second device to a third device. In one embodiment, the device status includes the

devjle, including the steps of positioning the first device at a close proximity to a second device, wherein
e close proximity is suitable for a near field communication, and said positioning causes the first device
to send a first signal from the first device to the second device; and charging wirelessly a power storage

medium of the first device using a charging mechanism of the second device.

[ 8
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According to a fifth aspect of the present invention, there is provided a device, including a transmittin
element for sending a first effectively carrierless signal to a second device when the device is positiphed at
a close proximity to the second device, wherein the close proximity is suitable for a near field

communication.

In one embodiment, the device of the fifth aspect further includes an accelerometer fordetecting a
movement of the device for preventing the device from sending the first carrierless £ignal when the
movement of the device is less than a predetermined threshold. In one embodimént, the device of the fifth
aspect further includes a first receiving element for receiving a second effecti@ely carrierless signal from
the second device. In one embodiment, the first effectively carrierless sigpfal and the second effectively
carrierless signal establish a wireless link for data transfer between any two of the first device, the second

device and a third device.

In one embodiment, the second device is a device complianyAvith a first NFC protocol, and the sending the
first effectively carrierless signal allows the second devigé to communicate with the first device using the

first NFC protocol.

In one embodiment, the device of the fifth aspg€t further includes a rechargeable power storage medium
for supplying power to the device; a secong/feceiving element for receiving a charging field from the
second device; and a circuit for using the/charging field to charge the rechargeable power storage medium.
In one embodiment, in the presence pf the charging field, the device load modulates the charging field at a

regular predetermined interval.

In one embodiment, the dexice of the fifth aspect further includes a communication mechanism having a

first communicating elgfnent compliant to a first NFC protocol; wherein the transmitting element and the

first communicating/element are the same element.

echanism for generating a charging field for charging wirelessly a rechargeable power storage medium
of the second device; and a transmitting element for sending a second signal to the second device

requesting a confirmation signal to confirm the presence of the second device in the close proximity.
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Specific embodiments of the invention will now be described in further detail with reference to and as
illustrated in the accompanying figures. These embodiments are illustrative, and not meant to be

restrictive of the scope of the invention. Suggestions and descriptions of other embodiments may
included within the scope of the invention but they may not be illustrated in the accompanyin

5 alternative features of the invention may be shown in the figures but not described in the s

Brief Description of the Figures

Figure 1A illustrates two mobile devices broadcasting Pulse Pings when each deyice is out of range of

Pulse Pings;
10  Figure 1B illustrates two mobile devices being brought together when eacj¢is within range of the Pulse

Pings;

Figure 2 illustrates the time multiplexing used for Pings;

Figure 3 illustrates the functional blocks of a device equipped with a close proximity communication

arrangement for the transmission and reception of Pulse Pings, according to a first embodiment of the
15  invention;

Figure 4 illustrates the functional blocks of a device eguipped with a wireless battery charging
arrangement and a close proximity communicatiop/arrangement for the transmission of Load Pingé and
reception of Carrier Modulation (CM) Pings agéording to an second embodiment of the invention;

Figure § illustrates a block diagram of the fnctional blocks of a wireless charger device equipped with a
20  close proximity communications arranggment for the transmission of CM Pings and reception of Load
Pings;

Figure 6 illustrates a block diagrafn of the functional blocks of a wireless charger device equipped with a
non-close proximity communj€ations arrangement;

Figure 7 illustrates varioug/non close proximity communication systems;
25  Figure 8 illustrates a sjgnal modulation over mains power communication arrangement;
Figure 9 illustrates foad modulation of a coil that is exposed to a charging field;

Figure 10 illustpétes how a charger coil and device coil communicate using coil modulation and load

30
re 12A, 12B and 12C illustrates how a proximity Ping system can be used to wake up an NFC
subsystem;

Figure 13 illustrates an example of Ping data using pulse position style encoding;

Figure 14 illustrates an example of Ping data using UART style encoding;

Figure 15 illustrates the communication methods for a charger in idle mode;

ke 4
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Figure 16 and 17 illustrate the communication methods for a charger in soft charging mode;
Figure 18 illustrates the communication methods for a charger in full charging mode;
Figure 19 illustrates an example of a Protocol frame format; -

Figure 20 illustrates an arrangement where multiple devices can be charged using a single chérging coil
and carrier transmitter; and
Figure 21 illustrates how several physical devices can be placed on a charger for the pdrpose of being

charged and a controller being communicated the charging status of a torch.

Detailed Description of Embodiments of the Invention
The present invention relates to systems, apparatuses, and methods that Allow two or more devices at a
close proximity to communicate between each other using near field{electromagnetic, predominantly

magnetic, or predominantly electric).

In one embodiment, electronic circuits have been designeg/o enable wireless transmissions through a

transmitter element using carrierless signals without usifig carrier modulation techniques. Examples of a
carrierless signal include, but not limited, to a Ping for pulse) and a series of Pings (or pulses).

A carrierless signal can be effected by carriep/generating circuits by turning on the carrier for several
cycles then turning off the carrier. Using #low duty cycle for the carrier on time to the carrier off time
results in a temporal transmission of the carrier (a carrier burst system) that can have much lower average
power consumption compared to g/€ontinuous carrier transmission. For example, it is possible to transmit
a short duration (say 5us) of an/oscillating signal every 100ms to represent a Ping. Accordingly, one
embodiment of the present fivention is about using an effectively carrierless signal for a near field
communication betweegtwo devices at a close proximity. A very specific form of OOK, where the duty
cycle is less than 50%, is an effectively carrierless signal too, for example, when an oscillating signal is

turned on for a short duration to represent a pulse.

nd LAN systems, and may use AM, FM, PM, OOK, FSK, or PSK modulation techniques. This
embodiment of the present invention is all about sending a short duration signal over a close proximity
through near field communication. This fundamental difference leads to lower average power

consumption as energy is not required to set up and maintain a carrier signal. The result is a means of

&
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These invention described is based on a low power Ping data transmission system that does not requi
carrier to be separately established and energized to transfer data. However the invention also benefits a
system that already uses a carrier, resulting in lower power solutions.
For example, a NFC system could generate short bursts of carrier of low duty cycle. This allgfvs a receiver
to detect a carrier burst to wake up another NFC system or a receiver to decode data resujing from a

series of carrier bursts.

Figure 1A illustrates a device 100 broadcasting a Pulse Ping 101 and a device 192 also broadcasting a
Pulse Ping 103. Device 100 is located outside the reception range of Pulse Pjfig 103 and device 102 is
located outside the reception range of Pulse Ping 101, such that neither d

of the other.

ices are aware of the proximity

Figure 1B illustrates when the two devices 100 and 102 are brogght close enough together such that each
device is within the reception range of the broadcast Pulse Pifigs. In this case device 102 hears the Pulse
Ping 101 from device 100, processes the data and responds with a Pulse Ping response 104 which device
100 receives. Device 100 and 102 are now aware of bging within proximity of each other. Since the device
broadcast Pulse Pings 101 and 103 are potentially #nd likely to be asynchronous, it is possible that they
may be transmitted at the same time or at a timg’where part of the Ping data overlaps, thus corrupting the

data.,

Figure 2 illustrates a method to minimpize the potential of the Ping overlapping and being corrupted. By
assigning Pings to be transmitted j£ discrete time slots, the probability of overlap decreases as the number
of’ slots increases. Each device £ould use a random or pseudo random number to assign the Pulse Ping to a
time slot prior to the transmjiSsion. This process is repeated for each Ping transmission, such that even with
the now reduced probabjfity of two Ping transmissions clashing, the probability of subsequent Ping
transmissions clashing reduces even further with successive pulse transmissions. Figure 2 shows an
example of Pings Being assigned to 16 possible time slots, where device 100 has selected slot 1 to transmit
its Ping 101 device 102 has selected slot 8 to transmit its Ping 103. Alternatively a random or pseudo
random de)dy time can be used to vary the times between Pings to minimize Ping clashes.

Fi 3 shows the functional blocks of a device equipped with a close proximity communication

gement that can transmit and receive Ping data. The device contains a power supply 300 to power the

appropriate circuits. This may be optionally supplied by a battery 301.

N
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A number of wireless charging systems are being considered by the Wireless Charging Consortium. In
these cases, the device being charged communicates to the charger using a form of load modulation,
unlike the Load Ping described herein. However the arrangements described by this invention, extghd this
method to include two way communications between the charger and device, where the chargey/can now
initiate and communicate to the device. The advantages of this is that the charger can offer #wider variety
of services such as acting as a data intermediary between the devices in close proximity 4nd other devices
such as controllers, etc. The charger can initiate the interrogation of a device rather tan the simple case of

a device communicating its requirements to the charger.

Multiple devices can be charged simultaneously using a single coil element and a single carrier transmitter
as the charger can fully communicate with each device, maintaining chafge lists using device identifiers of

the devices present and their charge status.

A charger can be equipped with additional communication hanisms, including NFC or long range

wireless systems, allowing it to act as a wireless data repgéter or relay between devices either within or not

within close proximity range of the charger coil.

The Wireless Charging Consortium defines a Digital Ping as “The application of a Power Signal in order

to detect and identify a Power Receiver”. Th€ir specification details that the charger energises the

charging field and compares any field digfurbances such as charger coil voltage, coil current or coil
resonant frequency shift compared tg/he absolute undisturbed state. If there is a disturbance, then the
charger assumes that a device hag/been placed on the charger. The charger then listens for data from the
chargeable device for identifigdtion and commands.

In the systems described in this invention, the charger carrier burst is used to provide power to the
chargeable device i

modulated by t

quired for charging, but importantly forms the carrier field which is then load
chargeable device which is then detected directly by the charger’s Load Ping receiver
circuits. FurtWermore, the charger can communicate and exchange data with the chargeable device.
Thus $#e system does not rely on absolute steady state system values as a basis for comparison to detect
resence of a device. Rather it communicates directly with the chargeable device during and
ubsequently after the idle burst. Furthermore, this communication can be bidirectional and in some

embodiments be full duplex communications.




AR A1 05054

10

15

20

25

PP TR =7 VPPNV PPPY
VWO ZUTZTOJ0TZS roel’AavZuil/ovials

The invention is different from RFID systems too. Many RFID systems exist but all fundamentally co

of a reader and a tag. The reader is normally a high powered device that is permanently connected (£ a

SeNsors.

Depending on the type of system, the carrier can be used to both power the tag andarry the data, or in the
case of a self-powered tag, is used for data transfer only. Further variants inclug€ systems where the reader
talks first or the tag talks first. However the common attribute is that they argall based on a carrier system

and invariably the reader’s power requirements exceed the ability for thep to be used in low-power

mobile applications.

The invention is different from RF detectors too. An RF detectgf is a low-power device that is used to
detect an RF carrier signal. The output of the detector can thén be used to wake up additional circuits that
are normally in a sleep mode to ensure a low power congdmption for a device. Using a detector, a device
can have a very low power consumption while in sleg$) mode. This system does not have the benefits of
the invention described here as they are integrator/based and require a carrier to be present for several
cycles before the output can switch. As a resulythey are very slow in reacting making them unsuitable for

even low rate data communications.

Thus the above description of embogfments provides details of how one or more of the following
characteristics are achieved:
¢ Exchanges data betwgén two devices wirelessly over a short range such as several centimeters.
» Eliminates the need for a master / slave arrangement.
o Allows a data jfansfer to be facilitated through a user initiated sweep or touch gesture between the
devices.
¢ InitiatesLommunications between devices using only a touch or sweep gesture.
* AccgMmmodates a large data stream exchange between devices following the prior arrangements.
. commodates a long range wireless link between devices following the prior arrangements.
Achieves a low average current to allow implementation for a mobile or other battery-powered
device.
Communication methods that are compatible and interoperable with wireless charging methods

using carrier systems to transfer power.
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master device. The full data transmission must occur while the communication mechanisms are within

communication range.

There are cases where it is beneficial to utilize near field communication between a mobile device and
another mobile device. Since the minimization of power consumption is a primary driver in the design of
mobile devices, or any battery-powered device, it is currently not practical to have a battery-powered
device act as a master as its requirement to continuously broadcast a beacon signal which includes a

carrier would place an unacceptable drain on the battery.

To implement the mobile to mobile communication case it is common to initiate and assign a master role

to one of the devices by having the user select a menu item, icon, initiate an application, or the like, thus
initiating the broadcast near field transmission. Once the near field data transaction (data exchange) has
occurred or the system has timed out, the master mode would be exited and the devices would typically

resume sleep mode and act as slaves again

A typical arrangement of a near field system includes two devices as described above. In arrangements
that contain many devices, in particular where many devices can communicate with many other devices
which may be of varying or unknown types, it becomes impractical to assign one or more of those

devices to be masters, especially if the assignment needs to be activated manually.

There are many NFC protocols in common usage and most NFC chips support several of these, for
example Felica, Mifare and NFCIP-1 etc. Thus compatibility between master and slave becomes an issue.
For example if the master is set to the Mifare protocol and the slave is set to the NFCIP-1 protocol, the

devices may not be able to communicate.

Brief Summary of the Invention

The invention is defined in the independent claims. Some optional features of the invention are defined in the
dependent claims. In a first example there is provided a method for effecting a near field communication,
including the steps of positioning a first device at a close proximity to a second device, wherein the close
proximity is suitable for the near field communication; and sending a first effectively carrierless signal

from the first device to the second device.

In one embodiment, the first effectively carrierless signal includes a pulse. In one embodiment, the first
effectively carrierless signal includes a series of pulses. In one embodiment, the first effectively carrierless
signal includes a temporal oscillating signal. In one embodiment, the step of sending the first effectively

carrierless signal causes the step of sending a second effectively carrierless signal from the second device
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device. In one embodiment, the step of sending the second effectively carrierless signal causes
the step of establishing a wireless link for data transfer between any two of the first device, the

second device and a third device.

In one embodiment, the second device is a device compliant with a first NFC protocol, and the
sending the first effectively carrierless signal allows the second device to communicate with

the first device using the first NFC protocol.

In a second example, there is provided a method for effecting a near field communication,
including the steps of positioning a first device at a close proximity to a second device, wherein
the close proximity is suitable for the near field communication; and sending a first carrierless

signal from the first device to the second device.

In a third example, there is provided a method for charging a first device, including the steps of
positioning the first device at a close proximity to a second device, wherein the close proximity
is suitable for a near field communication, and said positioning allows the first device to send a
first signal from the first device to the second device; sending a second signal from the second
device to the first device upon receiving the first signal; and charging wirelessly a power

storage medium of the first device using a charging mechanism of the second device.

In one embodiment, the step of sending the second signal from the second device to the first
device includes requesting a confirmation signal to confirm a presence of the first device in the
close proximity. In one embodiment, the method of the third aspect further includes the step
of pausing, for a pausing period, the charging mechanism when the confirmation signal is not

received after a waiting period.

In one embodiment, the method of the third aspect further includes the step of sending a
device status of the first device from the second device to a third device. In one embodiment,

the device status includes the charging status of the first device.

In a fourth example, there is provided a method for charging a first device, including the steps
of positioning the first device at a close proximity to a second device, wherein the close
proximity is suitable for a near field communication, and said positioning causes the first device
to send a first signal from the first device to the second device; and charging wirelessly a power

storage medium of the first device using a charging mechanism of the second device.
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In a fifth example, there is provided a device, including a transmitting element for sending a
first effectively carrierless signal to a second device when the device is positioned at a close
proximity to the second device, wherein the close proximity is suitable for a near field

communication.

In one embodiment, the device of the fifth aspect further includes an accelerometer for
detecting a movement of the device for preventing the device from sending the first carrierless
signal when the movement of the device is less than a predetermined threshold. In one
embodiment, the device of the fifth aspect further includes a first receiving element for
receiving a second effectively carrierless signal from the second device. In one embodiment,
the first effectively carrierless signal and the second effectively carrierless signal establish a
wireless link for data transfer between any two of the first device, the second device and a

third device.

In one embodiment, the second device is a device compliant with a first NFC protocol, and the
sending the first effectively carrierless signal allows the second device to communicate with

the first device using the first NFC protocol.

In one embodiment, the device of the fifth aspect further includes a rechargeable power
storage medium for supplying power to the device; a second receiving element for receiving a
charging field from the second device; and a circuit for using the charging field to charge the
rechargeable power storage medium. In one embodiment, in the presence of the charging

field, the device load modulates the charging field at a regular predetermined interval.

In one embodiment, the device of the fifth aspect further includes a communication
mechanism having a first communicating element compliant to a first NFC protocol; wherein

the transmitting element and the first communicating element are the same element.

In a sixth example, there is provided a device including a receiving element for receiving a
receive signal from a second device, the receive signal including a first signal; a circuit for
detecting the first signal, the first signal indicating a presence of the second device at a close
proximity to the device, wherein the close proximity is suitable for a near field communication;
a charging mechanism for generating a charging field for charging wirelessly a rechargeable
power storage medium of the second device; and a transmitting element for sending a second
signal to the second device requesting a confirmation signal to confirm the presence of the

second device in the close proximity.
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Specific embodiments of the invention will now be described in further detail with reference to and as
illustrated in the accompanying figures. These embodiments are illustrative, and not meant to be
restrictive of the scope of the invention. Suggestions and descriptions of other embodiments
may be included within the scope of the invention but they may not be illustrated in the
accompanying figures or alternative features of the invention may be shown in the figures but not
described in the specification.

Brief Description of the Figures

Figure IA illustrates two mobile devices broadcasting Pulse Pings when each device is out of range
of Pulse Pings;
Figure 1B illustrates two mobile devices being brought together when each is within range of the

Pulse Pings;

Figure 2 illustrates the time multiplexing used for Pings;

Figure 3 illustrates the functional blocks of a device equipped with a close proximity communication

arrangement for the transmission and reception of Pulse Pings;

Figure 4 illustrates the functional blocks of a device equipped with a wireless battery charging
arrangement and a close proximity communication arrangement for the transmission of Load Pings

and reception of Carrier Modulation (CM) Pings;

Figure 5 illustrates a block diagram of the functional blocks of a wireless charger device equipped
with a close proximity communications arrangement for the transmission of CM Pings and
reception of Load Pings;

Figure 6 illustrates a block diagram of the functional blocks of a wireless charger device equipped with

a non-close proximity communications arrangement;
Figure 7 illustrates various non close proximity communication systems;

Figure 8 illustrates a signal modulation over mains power communication arrangement;
Figure 9 illustrates load modulation of a coil that is exposed to a charging field;

Figure 10 illustrates how a charger coil and device coil communicate using coil modulation and load
modulation;

Figures 11 illustrate how Pulse Pings, CM Pings and Load Pings are used to communicate to
various device types;

Figure 12A, 12B and 12C illustrates how a proximity Ping system can be used to wake up an NFC
subsystem;

Figure 13 illustrates an example of Ping data using pulse position style encoding;

Figure 14 illustrates an example of Ping data using UART style encoding;

Figure 15 illustrates the communication methods for a charger in idle mode;
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Figure 16 and 17 illustrate the communication methods for a charger in soft charging mode;

Figure 18 illustrates the communication methods for a charger in full charging mode;

Figure 19 illustrates an example of a Protocol frame format;

Figure 20 illustrates an arrangement where multiple devices can be charged using a single charging
coil and carrier transmitter; and

Figure 21 illustrates how several physical devices can be placed on a charger for the purpose of

being charged and a controller being communicated the charging status of a torch.

Detailed Description of Embodiments of the Invention
The present invention relates to systems, apparatuses, and methods that allow two or more devices
at a close proximity to communicate between each other using near field (electromagnetic,

predominantly magnetic, or predominantly electric).

In one embodiment, electronic circuits have been designed to enable wireless transmissions through
a transmitter element using carrierless signals without using carrier modulation techniques.
Examples of a carrierless signal include, but not limited, to a Ping (or pulse) and a series of Pings (or

pulses).

A carrierless signal can be effected by carrier generating circuits by turning on the carrier for several
cycles then turning off the carrier. Using a low duty cycle for the carrier on time to the carrier off
time results in a temporal transmission of the carrier (a carrier burst system) that can have much
lower average power consumption compared to a continuous carrier transmission. For example, it is
possible to transmit a short duration (say 5us) of an oscillating signal every 100ms to represent a
Ping. Accordingly, one embodiment of the present invention is about using an effectively carrierless
signal for a near field communication between two devices at a close proximity. A very specific form
of 00K, where the duty cycle is less than 50%, is an effectively carrierless signal too, for example,

when an oscillating signal is turned on for a short duration to represent a pulse.

This is different for existing communication systems where a modulation of a carrier signal (carrier-
based system) is employed to achieve high data rates, for example, by establishing a radio frequency
(RF) carrier signal that is modulated by the baseband data. Systems that use this principle include
NFC, RFID, PAN, and LAN systems, and may use AM, FM, PM, 00K, FSK, or PSK modulation
techniques. This embodiment of the present invention allows the sending of a short duration signal
over a close proximity through near field communication. This fundamental difference leads to
lower average power consumption as energy is not required to set up and maintain a carrier signal.

The result is a means of
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At least one exemplary technique is based on a low power Ping data transmission system that does
not require a carrier to be separately established and energized to transfer data. However the
invention may also benefit a system that already uses a carrier, resulting in lower power solutions.
For example, a NFC system could generate short bursts of carrier of low duty cycle. This allows a
receiver to detect a carrier burst to wake up another NFC system or a receiver to decode data

resulting from a series of carrier bursts.

Figure IA illustrates a device 100 broadcasting a Pulse Ping 101 and a device 102 also broadcasting a
Pulse Ping 103. Device 100 is located outside the reception range of Pulse Ping 103 and device 102 is
located outside the reception range of Pulse Ping 101, such that neither devices are aware of the

proximity of the other.

Figure 1B illustrates when the two devices 100 and 102 are brought close enough together such that
each device is within the reception range of the broadcast Pulse Pings. In this case device 102 hears
the Pulse Ping 101 from device 100, processes the data and responds with a Pulse Ping response 104
which device receives. Device 100 and 102 are now aware of being within proximity of each other.
Since the device broadcast Pulse Pings 101 and 103 are potentially and likely to be asynchronous, it
is possible that they may be transmitted at the same time or at a time where part of the Ping data

overlaps, thus corrupting the data.

Figure 2 illustrates a method to minimize the potential of the Ping overlapping and being corrupted.
By assigning Pings to be transmitted in discrete time slots, the probability of overlap decreases as
the number of slots increases. Each device could use a random or pseudo random number to assign
the Pulse Ping to a time slot prior to the transmission. This process is repeated for each Ping
transmission, such that even with the now reduced probability of two Ping transmissions clashing,
the probability of subsequent Ping transmissions clashing reduces even further with successive pulse
transmissions. Figure 2 shows an example of Pings being assigned to 16 possible time slots, where
device 100 has selected slot 1 to transmit its Ping 101 and device 102 has selected slot 8 to transmit
its Ping 103. Alternatively a random or pseudo random delay time can be used to vary the times

between Pings to minimize Ping clashes.
Figure 3 shows the functional blocks of a device equipped with a close proximity communication

arrangement that can transmit and receive Ping data. The device contains a power supply 300 to

power the appropriate circuits. This may be optionally supplied by a battery 301.

13
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A number of wireless charging systems are being considered by the Wireless Charging Consortium.
In these cases, the device being charged communicates to the charger using a form of load
modulation, not unlike the Load Ping described herein. However the arrangements described herein,
may extend this method to include two way communications between the charger and device,
where the charger can now initiate and communicate to the device. The advantages of this is that
the charger can offer a wider variety of services such as acting as a data intermediary between the
devices in close proximity and other devices such as controllers, etc. The charger can initiate the
interrogation of a device rather than the simple case of a device communicating its requirements to

the charger.

Multiple devices can be charged simultaneously using a single coil element and a single carrier
transmitter as the charger can fully communicate with each device, maintaining charge lists using

device identifiers of the devices present and their charge status.

A charger can be equipped with additional communication mechanisms, including NFC or long range
wireless systems, allowing it to act as a wireless data repeater or relay between devices either

within or not within close proximity range of the charger coil.

The Wireless Charging Consortium defines a Digital Ping as "The application of a Power Signal in
order to detect and identify a Power Receiver". Their specification details that the charger energises
the charging field and compares any field disturbances such as charger coil voltage, coil current or
coil resonant frequency shift compared to the absolute undisturbed state. If there is a disturbance,
then the charger assumes that a device has been placed on the charger. The charger then listens for

data from the chargeable device for identification and commands.

In the systems described herein, the charger carrier burst is used to provide power to the chargeable
device if required for charging, but importantly forms the carrier field which is then load modulated
by the chargeable device which is then detected directly by the charger's Load Ping receiver circuits.

Furthermore, the charger can communicate and exchange data with the chargeable device.

Thus the system does not rely on absolute steady state system values as a basis for comparison to
detect the presence of a device. Rather it communicates directly with the chargeable device during
and subsequently after the idle burst. Furthermore, this communication can be bidirectional and in

some embodiments be full duplex communications.
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The exemplary techniques are different from RFID systems too. Many RFID systems exist but all
fundamentally consist of a reader and a tag. The reader is normally a high powered device that is
permanently connected to a large capacity source such as a mains supply or large capacity batteries.
This high power consumption makes readers unsuitable to be included in portable devices such as

mobile phones, media players or small sensors.

Depending on the type of system, the carrier can be used to both power the tag and carry the data,
or in the case of a self-powered tag, is used for data transfer only. Further variants include systems
where the reader talks first or the tag talks first. However the common attribute is that they are all
based on a carrier system and invariably the reader's power requirements exceed the ability for

them to be used in low-power mobile applications.

The exemplary techniques are different from RF detectors too. An RF detector is a low-power device
that is used to detect an RF carrier signal. The output of the detector can then be used to wake up
additional circuits that are normally in a sleep mode to ensure a low power consumption for a
device. Using a detector, a device can have a very low power consumption while in sleep mode. This
system does not have the benefits described here as they are integrator based and require a carrier
to be present for several cycles before the output can switch. As a result they are very slow in

reacting making them unsuitable for even low rate data communications.

Thus the above description of embodiments provides details of how one or more of the following

characteristics are achieved:

o Exchanges data between two devices wirelessly over a short range such as several
centimeters.

o Eliminates the need for a master / slave arrangement.

o Allows a data transfer to be facilitated through a user initiated sweep or touch gesture

between the devices.

. Initiates communications between devices using only a touch or sweep gesture.

o Accommodates a large data stream exchange between devices following the prior
arrangements.

o Accommodates a long range wireless link between devices following the prior arrangements.

. Achieves a low average current to allow implementation for a mobile or other battery-

powered device.
. Communication methods that are compatible and interoperable with wireless charging

methods using carrier systems to transfer power.
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