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APPARATUS AND METHOD FOR NEAR FIELD
COMMUNICATION

BACKGROUND
Technical Field

The exemplary and non-limiting embodiments relate generally to an apparatus having a
hearing aid compatibility system and a near field communication system and, more

particularly, to a common communication component used in the apparatus.
Brief Description of Prior Developments

Hand-held communications devices are being designed slimmer and more compact with
various components and modules, and with larger displays. These design arrangements
leave less room for earpiece integration. Therefore, smaller earpiece components are used.
However, such smaller earpiece components can only produce limited magnetic field which

is not well suited for hearing aid compatible (HAC) requirements.

SUMMARY

The following summary is merely intended to be exemplary. The summary is not intended to

limit the scope of the claims.

In accordance with one aspect, an apparatus is provided including a near field
communication (NFC) system and a hearing aid compatibility (HAC) system. The near field
communication system includes a near field communication antenna. The hearing aid
compatibility system is configured to generate a magnetic field to be received by a hearing
aid. The hearing aid compatibility system includes the near field communication antenna.
Thus, both the near field communication system and the hearing aid compatibility system
include the near field communication antenna as at least a portion of a common

communication component for both of the systems.

In accordance with another aspect, a method comprises providing an apparatus comprising a
near field communication (NFC) system including a near field communication antenna; and
providing the apparatus with a hearing aid compatibility (HAC) system, where the hearing aid
compatibility (HAC) system comprises the near field communication antenna such that the
hearing aid compatibility (HAC) system is configured to use the near field communication

antenna to generate a magnetic field.
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In accordance with another aspect, a method comprises using a near field communication
(NFC) system of an apparatus to communicate with another device, where the near field
communication (NFC) system comprises a near field communication antenna; and using the
near field communication antenna as part of a hearing aid compatibility (HAC) system to

generate a magnetic field.

In accordance with another aspect, a non-transitory program storage device readable by a
machine, tangibly embodying a program of instructions executable by the machine, is
provided comprising the operations of communicating by an apparatus with a device by use
of a near field communication (NFC) system of the apparatus; and communicating with a
hearing aid by the apparatus with use of a hearing aid compatibility (HAC) system of the
apparatus, where the hearing aid compatibility system comprises use of the near field
communication antenna to generate a magnetic field to be received by the hearing aid.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing aspects and other features are explained in the following description, taken in

connection with the accompanying drawings, wherein:

Fig. 1 is a front view of an example embodiment;

Fig. 2 is a block diagram illustrating components of the apparatus shown in Fig. 1;
Fig. 3 shows a rear side of the apparatus shown in Fig. 1;

Fig. 3A is a side view of the apparatus shown in Fig. 1;

Fig. 4 is a diagram illustrating connection between the apparatus and a device with use of a

near field communication;

Fig. 5 is a diagram illustrating connection between the apparatus and a hearing aid with use

of hearing aid compatibility;

Fig. 6 is a diagram illustrating steps of an example method;

Fig. 7 is a diagram illustrating steps of another example method;

Fig. 8 is a diagram illustrating components of the apparatus shown in Fig. 1;

Fig. 9 is a rear side view of another example embodiment of a caoil;
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Fig. 10 is a circuit diagram illustrating connection to the coil shown in Fig. 9; and

Fig. 11 is a rear side view of another example embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

Referring to Fig. 1, there is shown a perspective view of an apparatus 10 incorporating
features of an example embodiment. Although the features will be described with reference
to the example embodiments shown in the drawings, it should be understood that features
can be embodied in many alternate forms of embodiments. In addition, any suitable size,

shape or type of elements or materials could be used.

The apparatus 10 is a hand-held communications device which includes a telephone
application. The apparatus 10 can also comprise an Internet browser application, camera
application, video recorder application, music player and recorder application, email
application, navigation application, gaming application, and/or any other suitable electronic
device application. The apparatus 10, in this example embodiment, comprises a housing 12,
a display 14, a receiver 16, a transmitter 18, a rechargeable battery 26, and a controller 20
which can include (referring also to Fig. 8) at least one processor 22, at least one memory
24, and software. However, all of these features are not necessary to implement the

features described below.

The display 14 in this example is a touch screen display which functions as both a display
screen and as a user input. However, features described herein could be used in a display
which does not have a touch, user input feature. The user interface also includes a keypad
28. However, the keypad might not be provided if a touch screen is used. The electronic
circuitry inside the housing 12 comprises a printed wiring board (PWB) having components
such as the controller 20 thereon. The circuitry includes a sound transducer 30 provided as
a microphone and a sound transducer 32 provided as a speaker or earpiece. The housing
12 has sound holes for sound to travel to and from the sound transducers through the

housing 12.

Referring also to Fig. 2, the apparatus 10 comprises a Near Field Communication (NFC)

system 34 and a Hearing Aid Compatibility (HAC) system 36.

Near field communication, or NFC, allows for simplified transactions, data exchange, and
wireless connections between two devices in close proximity to each other, usually by no
more than a few centimeters. Many smartphones currently on the market already contain

embedded NFC chips that can send encrypted data a short distance ("near field") to a reader
3
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located, for instance, next to a retail cash register. Shoppers who have their credit card
information stored in their NFC smartphones can pay for purchases by waving their
smartphones near or tapping them on the reader, rather than bothering with the actual credit

card.

The Near Field Communication Forum (NFC Forum) formed in 2004 promotes sharing,
pairing, and transactions between NFC devices and develops and certifies device
compliance with NFC standards. A smartphone or tablet with an NFC chip could make a
credit card payment or serve as keycard or ID card. NFC devices can read NFC tags on a
museum or retail display to get more information or an audio or video presentation. NFC can

share a contact, photo, song, application, or video or pair Bluetooth devices.

NFC is a set of short-range wireless technologies, typically requiring a distance of 4 ¢cm or
less. NFC operates at 13.56 MHz on ISO/IEC 18000-3 air interface and at rates ranging
from 106 kbit/s to 424 kbit/s. NFC always involves an initiator and a target; the initiator
actively generates an RF field that can power a passive target. This enables NFC targets to
take very simple form factors such as tags, stickers, key fobs, or cards that do not require
batteries. NFC peer-to-peer communication is of course possible, where both devices are

powered.

NFC tags contain data and are typically read-only, but may be rewriteable. They can be
custom-encoded by their manufacturers or use the specifications provided by the NFC
Forum, an industry association charged with promoting the technology and setting key
standards. The tags can securely store personal data such as debit and credit card
information, loyalty program data, PINs and networking contacts, among other information.
The NFC Forum defines four types of tags which provide different communication speeds
and capabilities in terms of configurability, memory, security, data retention and write

endurance. Tags currently offer between 96 and 512 bytes of memory.

As with proximity card technology, near-field communication uses magnetic induction
between two loop antennas located within each other's near field, effectively forming an air-
core transformer. It operates within the globally available and unlicensed radio frequency
ISM band of 13.56 MHz. Most of the RF energy is concentrated in the allowed 14 kHz
bandwidth range, but the full spectral envelope may be as wide as 1.8 MHz when using ASK
modulation. Theoretical working distance of a near field communication system with a
compact standard antennas is up to 20 ¢cm, but with a practical working distance of about 4

centimeters.

There are two modes:
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. Passive communication mode: The initiator device provides a carrier fields and
the target device answers by modulating the existing field. In this mode, the target
device may draw its operating power from the initiator-provided electromagnetic field,

thus making the target device a transponder.

e Active communication mode: Both initiator and target device communicate by
alternately generating their own fields. A device deactivates its RF field while it is

waiting for data. In this mode, both devices typically have power supplies.

NFC employs two different codings to transfer data. If an active device transfers data at 106
kbit/s, a modified Miller coding with 100 percent modulation can be used. In all other cases
Manchester coding can be used with a modulation ratio of 10 percent. NFC devices are able
to receive and transmit data at the same time. Thus, they can check for potential collisions if

the received signal frequency does not match with the transmitted signal’'s frequency.

In the example shown in Fig. 2, the NFC antenna 38 is provided proximate the rear side of
the housing 12 at the top of the apparatus 10. The NFC antenna can be located in the rear
side of a top part of the phone to allow easy touching of an NFC tag on another device 40
(see Fig. 4) when the phone is in hand in normal usage position (rear of phone in the user’s
palm, and the display 14 facing towards the user). The earpiece loudspeaker 32 can be
located in a top part of the phone to maximize distance between the earpiece 32 and

microphone 30 (to minimize acoustic echo).

As can be seen in Fig. 3, the NFC antenna 38 is a relatively large loop or coil antenna. In
this example the NFC antenna is flat, with an area of about 20mm x 30mm. However, any
suitable size could be provided. The antenna 38 could be provided on a flex circuit or printed
wiring board for example. In another example, the antenna 38 could be formed on the rear

housing piece of the housing 12.

A Hearing Aid Compatibility (HAC) system is a system to interconnect a phone magnetically
into a hearing aid device. In the past, a telecoil or T-coil of the HAC system was mounted
inside both the hearing aid and the audio device such as the telephone handset. It allowed
the signals to be coupled from the phone to the hearing aid without a wired electrical
connection and it avoids the problems that microphones would have with the amplification of

background noise.

A telecoil is an induction coil. An induction coil is simply a metal rod that is encircled by

many turns of a copper wire. Placed in an alternating magnetic field, an alternating electrical

current is "induced" in the copper wire. (Reciprocally, an electrical current in a wire creates a
5
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tiny magnetic field around it.) What happens is that the coil converts (changes) magnetic
energy to electrical energy, in much the same way that a microphone converts sounds waves
to electrical energy. Generally, the strength of the inductive pick-up is determined by the
number of turns of the copper wire around the metal axis rod. Larger rods permit more turns
and more powerful telephone coils. Newer "T" coils include an integrated amplifier, which

makes it feasible to reduce the physical size of the "T" coil.

When a hearing aid is switched to the "T" position, the telecoil is set to detect only an
electromagnetic field. The strength of the electrical current "induced" in the telecoil by the
electromagnetic field is directly proportional to both the energy in the magnetic field and to
the relative positions of the induction coil in the hearing aid to the magnetic field (in a
telephone or wire loop). This latter consideration is particularly important; in some positions,
little or no electrical current will be created in the induction coil. The magnetic field will simply
"pass through™ the coil without producing much, if any, electrical current. This is the reason
why experienced hearing aid users always experiment with the positioning with unfamiliar

telephones: to find the "hot spot" where the strongest signal is heard.

The Hearing Aid Compatibility (HAC) system 36 does not have a telecoil. Instead, as shown
in Fig. 2, the HAC system 36 is connected to the NFC antenna 38. The HAC system 36 uses
the NFC antenna 38 as the coil for the HAC system 36. Thus, the NFC antenna 38 is used
for two purposes or functions: 1. as the NFC coil for the NFC system 34 and 2. as the HAC
coil for the HAC system 36. As seen in Fig. 5, the user can hold the phone 10 us to his/her
ear at the hearing aid 42 to allow magnetic signals from the NFC coil 38 to be received by

the telecoil in the hearing aid 42.

Mobile phones and in particular audio transducers (i.e. moving coil) generate certain levels of
magnetic field. The field strength is due to several factors some of which are related to
transducer design, other electronic components in close proximity, transducer integrations
etc. The field strength is also utilized for HAC wherein handsets are designed to meet some
required ratings (i.e. known as ‘M’ and ‘T’ ratings when the handsets are used with hearing
aid devices). The conventional solutions for meeting these requirement is to employ a larger
earpiece component and/or additional coils connected either in series or parallel with the
earpiece component. However, it is known that these known solutions are complex

integrations, require more space and increases component cost.

An example embodiment comprising features described herein can utilize a NFC antenna
(wherein the NFC antenna is already used for NFC) for the purpose of speech call suitable

for hearing aid users. Advantages of such an example embodiment include reduced cost of

6
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manufacture and a product design suitable for HAC requirement without adding further

component and complexity.

An example embodiment relates to utilization of an “NFC” system which gives a specification
for coil size and placement in a product; RF frequencies, amplitudes etc. Such coil 38 in the
example embodiment is assumed to be a large (but thin); open air-filled coil printed on a flex
or PWB, and optimized for NFC usage. This kind of coil has compromised efficiency in HAC
usage, but provides a larger usage area which is easier to place against the ear for HAC use.
The coil does not need a magnetic core, so it can be a smaller size (such as a discrete
component soldered into a PWB). In other words, even though the coil is used for HAC, it
does not need to be a telecoil. A telecoil has a better efficiency in HAC, but does not meet
NFC specifications. A telecoil also has a very small “hot-spot” in HAC usage; meaning that
the user has to move phone to find feasible audio signal. Use of the NFC coil as the coil for
the HAC system provides a much larger hot-spot because of the much larger size of the NFC

coil versus a conventional telecoil.

The drawings show how a NFC antenna and earpiece could be located to make Hearing Aid
Compatibility by driving an audio signal to a NFC antenna. Figs. 1, 3 and 3A illustrate a
mono-block phone with a traditional keypad, but the same design criteria can be used also

for other product concepts (such as touch displays, folded phones, etc.).

According to Hearing Aid Compatibility standards, the HAC signal is measured nearby the
acoustical earpiece to allow the hearing aid users to keep the phone in a normal hand-
portable usage position. When the earpiece is located upon the NFC antenna, the magnetic
field created with the antenna coil is strong enough to fulfill HAC compliance requirements.
The NFC antenna, in this example, is not located in the top of the battery cover because the
battery current (especially with GSM) can create a lot of disturbances into the audio

frequency area.

Originally HAC was meant to work with a magnetic field generated by a phone earpiece, but
as sizes of earpieces are becoming very small, HAC performance is being reduced. An
example embodiment can comprise increased HAC performance without an additional (big
and expensive) transmitter coil. The NFC coil is working in a range of greater than 10 Mhz
area, but the same component can be used for HAC compliancy (a mandatory feature in the
U.S. markets). NFC applications are normally not used when the phone is used for speech
calls. In a call-mode, the phone can be HAC compliant by driving the NFC antenna with the

audio signal.
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The big-size NFC coil antenna 38 can give a good HAC performance. NFC antenna and
HAC transmitter can be in the top-part of the phone to obtain a good user experience. These
two functionalities can use at least some of the same components to get smaller products
and save component cost. The NFC antenna 38 is flat, with an area of about 20mm x
30mm. An additional HAC coil on the other hand is about 8x2x2 mm which can be
eliminated to thereby reduce component costs. The audio amplifier signal (such as a IHF
amplifier output) can be routed to the NFC antenna. A small-value resistor might be added if
the audio comes from a normal audio amplifier. In one example the NFC antenna 38 used
has a 2 ohm impedance in the audio area and the audio amplifiers have greater than a 4

ohm load.

With implementation of at least some of the features described above, a smaller product size
and cost can be provided compared to phones with an additional HAC coil. Better HAC
performance can be provided than in phones where the HAC signal is generated with an
earpiece magnetic field. If a higher magnetic field is needed to reach a better signal-to-noise
ratio, the NFC antenna can also be driven with levels without compression. With an earpiece
telecoil this is not possible because power handling capacity is more limited. The Near Field
Communication (NFC) technology can be used to make a phone communicate with a

passive (non-battery) ID tag.

Referring also to Fig. 6, a method of manufacture can comprise providing an apparatus as
indicated by block 44 comprising a near field communication (NFC) system including a near
field communication antenna, where the near field communication system is configured to
communicate with another device at a range of only about 4 centimeters or less using the
near field communication antenna; and providing the apparatus as indicated by block 46 with
a hearing aid compatibility (HAC) system, where the hearing aid compatibility (HAC) system
comprises the near field communication antenna such that the hearing aid compatibility
(HAC) system is configured to use the near field communication antenna to generate a

magnetic field.

The hearing aid compatibility system may comprise the near field communication antenna as
a sole coil for the hearing aid compatibility system. The near field communication antenna
may be provided as a loop antenna. The method may further comprise providing the loop
antenna as configured to form an air-core transformer with a loop antenna of the device for
the near field communication system. The method may further comprise locating the
antenna proximate a rear side of the apparatus, and the apparatus comprising a sound

transducer proximate a sound hole through a front side of a housing of the apparatus.
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Referring also to Fig. 7, a method of use can comprise using a near field communication
(NFC) system of an apparatus as indicated by block 48 to communicate with another device
40, where the near field communication (NFC) system comprises a near field communication
antenna 38, and where the near field communication system is configured to communicate
with the device at a range of only about 4 centimeters or less using the near field
communication antenna; and using the near field communication antenna 38 as indicated by

block 50 as part of a hearing aid compatibility (HAC) system to generate a magnetic field.

Referring also to Figs. 9-10, an alternate embodiment is shown. The coil 52 in this example
is an electrically conductive trace 54 on a flex circuit 56. The trace 54 is a single flat trace
with multiple loops or rounds. An inner end 58 of the trace 54 forms a first connection point.
An outer end 60 of the trace 54 forms a second connection point. A middle point 62 of the
trace 54 forms a third connection point. This example illustrates that a “tapped coil” may be
used to overcome some challenges in real product implementation. The three connection
points at 58, 60 and 62 form three tap points at different length locations on the coil 52 for the
rest of the NFC and HAC systems to connect. A conventional NFC coil has a relative low
impedance (about 2 ohms for example) which might be too low for normal audio amplifiers.
This example embodiment illustrates that some additional rounds or loops of the cail,

between tap points 58 and 62, may be provided in the coil 52 for HAC optimization.

In the example shown in Fig. 9, the coil has inner rounds 66 and outer rounds 64. The outer
rounds 64 form an outer coil part 68 as illustrated in Fig. 10. The outer coil part 68 is located
between the middle point (third connection point) 62 and the outer end (second connection
point) 60. These two points 62, 60 are connected to the other component 70 of the NFC
system. The inner rounds 66 form an inner coil part 72. The inner coil part 72 is located
between the middle point (third connection point) 62 and the inner end (first connection point)
58. The other component 74 of the HAC system is connected to the two points 58, 60.
Thus, the HAC system can use the entire length of the coil 52, but the NFC system only
needs to use a portion of the length of the coil 52. In this example the width of the trace 54
at the inner coil part 72 (the inner rounds 66) is smaller than the width of the trace 54 at the

outer coil part 68 (the outer rounds 64); transitioning at the middle point 62.

This example illustrates that in an NFC mode of using the coil 52 a lesser number of rounds

of the coil might be used (such as 3-4 rounds for example), and in a HAC mode of using the

coil 52 more than the 3-4 rounds of the coil could be used to have a higher impedance for

audio amp (such as a target 8 ohm for example). These additional rounds can be made

thinner (such as a narrower line in a PWB for example) to save space and have a higher

resistance. This example illustrates that the coil structure can comprise a tapped combined
9
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NFC and HAC coil with an intermediate connection point for the NFC connection, two
differenct PWB line coil widths with a big width outer part (low resistance) for the NFC and a

narrow width inner part for the HAC to get a higher impedance in an audio frequency area.

Fig. 10 shows the parts 68, 72 as two coils, but this is merely for the sake of understanding.
An example could have more than one coil, but the example shown in Fig. 9 is one coil with
multiple loops or rounds and an intermediate feeding point. Schematic Fig. 10 also merely
helps to understand that the thinner and thicker parts of the single line/trace which can be
used in the different parts 68, 72. The circuitry can include filters 83 and 84. Filter 83 can be
a high-pass filter such as less than 13.56 MHz for example. The filter 84 can be a low-pass
filter such as greater than 20 kHz for example. In real application there might also be some
additional EMC and tuning filtering components, but the two filters 83, 84 help to illustrate
how separation may be accomplished between different usage modes. This example helps
to illustrate, because of the filters 83, 84, how in a NFC mode the coil part 68 can be used
and in a HAC mode both coil parts 68, 72 can be used. The figure clarifies the situation how
these loops/rounds are configured can depend on the usage modes. For example, as noted
above the HAC mode can use additional rounds/loops to have higher impedance for
targeting the audio amplifier (such as a target 8 Ohm for example) where the additional (i.e.
inner) rounds/loops can use thinner/narrower wire/line to save space and have a higher
impedance. The filters 83, 84 may be used to distinguish between modes of use of the
coil(s) and/or the controller may be used to distinguish between modes of use of the coil(s).
Fig 10 helps to explain how different parts of a single coil can be used with the different
systems (NFC/HAC). Fig. 10 also helps to illustrate that perhaps more than one coil could be
used (not necessarily a single coil as shown in Fig. 9). So long as the HAC system uses the
NFC coil part 64/68, the additional coil part of the HAC coil could be anything (any suitable
size or shape). The example embodiments shown in the drawings are not the only possibility
of the shape of the coil(s). The inner coil part can have a different size and shape than the
outer coil part, or the coils or coil parts could be at least partially stacked top of each other in
other types of example embodiment. However, the coils/coil parts are located somehow
symmetrically to get out good magnetic flux for the HAC operation when the coils/coil parts
are connected in series. Thus, the NFC coil part 64/68 can be used as both the coil of the
NFC and at least part of the coil for the HAC; regardless of what additional coil part the HAC
might use. Example embodiments might have only one coil or might have more than one

coil.

Referring also to Fig. 11, ferrite plating 76 can be placed at the backside of the flex 56 of the
NFC coil part 68. The inner coil part 72 and the central part 78 of the flex 56 can be provided

10
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without the ferrite. The NFC performance might be compromized a little bit, but there can be
much better HAC performance. The open central area in the coil 52 allows location of a
component in an open central area 82 of the flex 56, such as a camera 80 (for example), to
extend through the area in the middle of the coil 52. In one type of alternate embodiment,
the ferrite could be provided without the camera. In another type of alternate embodiment

hole through the flex for the camera could be provided without providing ferrite on the flex.

In one type of example an apparatus 10 is provided comprising a near field communication
(NFC) system 34 and a hearing aid compatibility (HAC) system 36, where the near field
communication system is configured to communicate with another device 40 at a range of
only about 4 centimeters or less, where the near field communication system comprises a
near field communication antenna 38; and where the hearing aid compatibility system is
configured to generate a magnetic field to be received by a hearing aid 42, where the hearing
aid compatibility system comprises the near field communication antenna 38, where both the
near field communication system and the hearing aid compatibility system comprise the near
field communication antenna 38 as at least a portion of a common communication (coil) for

both of the systems.

The hearing aid compatibility system may comprise the near field communication antenna as
a sole coil for the hearing aid compatibility system. The near field communication antenna
may be a loop antenna. The loop antenna may be configured to form an air-core transformer
with a loop antenna of the device 40 for the near field communication system. The near field
communication antenna may be located proximate a rear side of the apparatus and the
apparatus may comprise a sound transducer 32 proximate a sound hole through a front side
of a housing of the apparatus. The near field communication system may be configured to
operate in at least two communication modes with the near field communication antenna,
where the at least two communication modes comprise a passive communication mode
where the apparatus and the device form an initiator device and a target device, where the
initiator device provides a carrier field and the target device answers by modulating the
existing field, where the target device draws at least some of its operating power from an
initiator-provided electromagnetic field, thus making the target device a transponder, and an
active communication mode where both the initiator device and the target device
communicate by alternately generating their own fields. The near field communication
system may be configured to use two different codings to transfer data with the near field
communication antenna. The near field communication system may be configured to receive
and transmit data at a same time with the near field communication antenna. The apparatus

may further comprise a controller 20 configured to control use of the near field
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communication antenna alternatively by the near field communication system and the
hearing aid compatibility system based, at least partially, upon whether the apparatus is
being used as a telephone during a telephone call. The apparatus may further comprise a
wireless radio frequency communication system 16, 18 which does not use the near field
communication antenna. The near field communication antenna may be a part of a longer
coil 52. The coil may have a first section 68 with a first line width forming the near field
communication antenna, and a second section 72 with a second narrower line width. The
apparatus may further comprise ferrite along a side of the coil at a first coil section 68 of the
coil, but the ferrite not being at a second coiled section 72 of the coil. The apparatus may

further comprise a camera 80 extending through the coil.

One example embodiment may comprise an apparatus where the near field communication
antenna forms an induction coil with at least two loops of conductive material, where the at

least two loops of conductive material are at least one of:
a single layer comprising at least two loops of conductive material; and

at least two connected layers, each layer comprising at least one loop of conductive

material,

where the at least two loops or the at least two connected layers are configured,
relative to usage of both systems, such that a total coil impedance increases when

the at least two loops or the at least two connected layers are configured.

At least one of the at least two layers may be configured to have a higher resistance than

another one of the at least two layers.

One example method may comprises providing an apparatus comprising a near field
communication (NFC) system 34 including a near field communication antenna 38, where
the near field communication system is configured to communicate with another device at a
range of only about 4 centimeters or less using the near field communication antenna; and
providing the apparatus with a hearing aid compatibility (HAC) system 36, where the hearing
aid compatibility (HAC) system comprises the near field communication antenna 38 such that
the hearing aid compatibility (HAC) system is configured to use the near field communication

antenna to generate a magnetic field.

In one type of example a non-transitory program storage device, such as memory 24 or a
CD-ROM or other storage memory, readable by a machine 10, tangibly embodying a

program of instructions executable by the machine can be provided. The operations can
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comprise communicating by an apparatus with a device by use of a near field communication
(NFC) system of the apparatus, where the near field communication (NFC) system
comprises a near field communication antenna which communicates with the device at a
range of only about 4 centimeters or less; and communicating with a hearing aid by the
apparatus with use of a hearing aid compatibility (HAC) system of the apparatus, where the
hearing aid compatibility system comprises use of the near field communication antenna to

generate a magnetic field to be received by the hearing aid.

It should be understood that the foregoing description is only illustrative. Various alternatives
and modifications can be devised by those skilled in the art. For example, features recited in
the various dependent claims could be combined with each other in any suitable
combination(s). In addition, features from different embodiments described above could be
selectively combined into a new embodiment. Accordingly, the description is intended to
embrace all such alternatives, modifications and variances which fall within the scope of the

appended claims.
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CLAIMS
What is claimed is:
1. An apparatus comprising:

a near field communication (NFC) system, where the near field

communication system comprises a near field communication antenna; and

a hearing aid compatibility (HAC) system, where the hearing aid compatibility
system is configured to generate a magnetic field to be received by a hearing
aid, where the hearing aid compatibility system comprises the near field

communication antenna,

where both the near field communication system and the hearing aid
compatibility system comprise the near field communication antenna as at
least a portion of a common communication component for both of the

systems.

2. An apparatus as in claim 1 comprising means for generating magnetic fields from

the near field communication antenna during a telephone call with the apparatus.

3. An apparatus as in claim 1 where the hearing aid compatibility system comprises
the near field communication antenna as a sole coil for the hearing aid compatibility

system.

4. An apparatus as in claim 1 where the near field communication antenna is a loop

antenna.

5. An apparatus as in claim 4 where the loop antenna is configured to form an air-
core transformer with a loop antenna of the device for the near field communication

system.

6. An apparatus as in claim 1 where the near field communication antenna is located
proximate a rear side of the apparatus and the apparatus comprises a sound
transducer proximate a sound hole through a front side of a housing of the

apparatus.

14
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7. An apparatus as in claim 1 where the near field communication system is
configured to operate in at least two communication modes with the near field

communication antenna, where the at least two communication modes comprise:

a passive communication mode where the apparatus and the device form an
initiator device and a target device, where the initiator device provides a
carrier field and the target device answers by modulating the existing field,
where the target device draws at least some of its operating power from an
initiator-provided electromagnetic field, thus making the target device a

transponder, and

an active communication mode where both the initiator device and the target

device communicate by alternately generating their own fields.

8. An apparatus as in claim 1 where the near field communication system is
configured to use two different codings to transfer data with the near field

communication antenna.

9. An apparatus as in claim 1 where the near field communication system is
configured to receive and transmit data at a same time with the near field

communication antenna.

10. An apparatus as in claim 1 further comprising a controller configured to control
use of the near field communication antenna alternatively by the near field
communication system and the hearing aid compatibility system based, at least
partially, upon whether the apparatus is being used as a telephone during a

telephone call.

11. An apparatus as in claim 1 where the apparatus further comprises a short range,
wireless radio frequency communication system which does not use the near field

communication antenna.

12. An apparatus as in claim 1 where the near field communication antenna is a part

of a longer coil.

13. An apparatus as in claim 12 where the coil has a first section with a first line width
forming the near field communication antenna, and a second section with a second

narrower line width.
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14. An apparatus as in claim 12 further comprising ferrite along a side of the coil at a

first coil section of the coil, but the ferrite not being at a second coil section of the coil.

15. An apparatus as in claim 12 further comprising a camera extending through the

coil.

16. An apparatus as in claim 12 where the coil comprises at least three tap locations

at different lengths on the coil.

17. An apparatus as in claim 1 where the near field communication antenna forms at

least part of an induction coil with at least one of:
a single layer comprising at least two loops of conductive material; and

at least two connected layers, each layer comprising at least one loop of

conductive material,

where the at least two loops or the loops of the at least two connected layers are
configured, relative to usage of both systems, such that a total coil impedance
increases when the loops are used with the hearing aid compatibility (HAC) system
versus use of less than all of the loops with the near field communication (NFC)

system.

18. An apparatus as in claim 17 where at least one of the at least two layers is

configured to have a higher resistance than another one of the at least two layers.

19. An apparatus as in claim 1 where the near field communication system is
configured to communicate with another device at a range of only about 4

centimeters or less.
20. A method comprising:

providing an apparatus comprising a near field communication (NFC) system

including a near field communication antenna; and

providing the apparatus with a hearing aid compatibility (HAC) system, where
the hearing aid compatibility (HAC) system comprises the near field
communication antenna such that the hearing aid compatibility (HAC) system
is configured to use the near field communication antenna to generate a

magnetic field.
16
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21. A method as in claim 20 where the hearing aid compatibility system comprises
the near field communication antenna as a sole coil for the hearing aid compatibility

system.

22. A method as in claim 20 further comprising providing the near field

communication antenna as a loop antenna.

23. A method as in claim 22 further comprising providing the loop antenna as
configured to form an air-core transformer with a loop antenna of another device for

the near field communication system.

24. A method as in claim 20 further comprising locating the antenna proximate a rear
side of the apparatus, and the apparatus comprising a sound transducer proximate a

sound hole through a front side of a housing of the apparatus.

25. A method as in claim 20 where the near field communication system is
configured to communicate with another device at a range of only about 4

centimeters or less using the near field communication antenna.
26. A method comprising:

using a near field communication (NFC) system of an apparatus to
communicate with another device, where the near field communication (NFC)

system comprises a near field communication antenna; and

using the near field communication antenna as part of a hearing aid

compatibility (HAC) system to generate a magnetic field.

27. A method as in claim 26 where the near field communication system is
configured to communicate with the device at a range of only about 4 centimeters or

less using the near field communication antenna.

28. A method as in claim 26 further comprising locating the apparatus proximate the
hearing aid such that the near field communication antenna provides an enlarged hot
spot with the hear aid for the hearing aid compatibility system to be more readily

positioned relative to the hearing aid for use in a hearing aid compatibility mode.

17
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29. A non-transitory program storage device readable by a machine, tangibly
embodying a program of instructions executable by the machine, the operations

comprising:

communicating by an apparatus with a device by use of a near field

communication (NFC) system of the apparatus; and

communicating with a hearing aid by the apparatus with use of a hearing aid
compatibility (HAC) system of the apparatus, where the hearing aid
compatibility system comprises use of the near field communication antenna

to generate a magnetic field to be received by the hearing aid.

18



WO 2013/057367 PCT/F12012/050966

1/6

R Nt

Ry &
§§ v,
&
ER RO

,
?
s

e

AR AR AR AR AR

o
3
;
;
2

Fococer

%

NEAR FPRLD QURSURDATGN Brinee

frood

AR FELL COMMUBEDSTION ANTESNS

HESEREY AT COMPRTERDTY RS

FiG.2



WO 2013/057367 PCT/F12012/050966

2/6

. R
>

~ 3

1T N [ ‘




WO 2013/057367

3
3
¥
H
i
i
i
i
i
i
i

3/6

PCT/F12012/050966

NER SRR

34

HEARNG AU

SRS

W

§“
N
y
N

ARRLEATGY




WO 2013/057367 PCT/F12012/050966

4/6

o

& &:‘,\r s‘;tg\\{} {)\t&*{ \“(‘ '“@

,\\g\.\ {*’N“‘

*{; A m&\ WS AT OCHSNIRITY '
NG T NEAR BLD
TION ANTER

m:\ \“i\

FIG.6

4
s
5

A BESR PELD COMMRGTATDN

& QF & N \R FIRED DO &?‘i“\i
TRTEM OF aROa “‘-*\‘\%z“x?i:\;
».\“Bsss& NIGATE WM ANUTHER DOWC

k]
i
£
2

URED T KU PRALD QMU
ANTENIY AT PSRT OF & MUARWG AT
SOMPATRNUTY (00} WSten 1o
SENERATE & RAGNETRY R

FIG.7




WO 2013/057367

YES

o fig
£ f}}{di

WG

3 N

7%

,”m”} Jon 24

A

Ll
a“»/'.";/{;;’}-,%
it

’,

&

i
i
N
N
N
§
X
3
H
H
H
H
i
1\

Y

by

¥
Leaned

S

5/6

PCT/F12012/050966

W
D W

B

NeeNe

¥ 3 N
$ N N
3 s
o O R
8 i :



WO 2013/057367 PCT/F12012/050966

6/6

4

5

Ped
;
;

ponnnanad

hnitr

HF ] by R4
: B §

R0
...... NEN
S

TG

000l

=~ s




INTERNATIONAL SEARCH REPORT

International application No.

PCT/F12012/050966

A CLASSIFICATION OF SUBJECT MATTER

See extra sheet

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

IPC: H04M, HO4R, H04B, HO1F, HO1Q, HO4W

Documentation searched other than minimum documentation to the

FI, SE, NO, DK

extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI, INSPEC, XPIEE, XPI3E, XPESP, XPESP2, COMPDX, XP3GPP

C. DOCUMENTS CONSIDERED TO BE RELEVANT
Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X EP 1903755 A2 (SAMSUNG ELECTRONICS CO LTD et al.) 1-29
26 March 2008 (26.03.2008)
abstract; paragraphs [0003]-[0006]
A WO 2010108492 A1 (WIDEX AS et al.) 30 September 2010 (30.09.2010) 1-29
entire document
A EP 2129088 A1 (OTICON AS et al.) 02 December 2009 (02.12.2009) 1-29
entire document
A US 2006133633 A1 (HYVONEN, L. et al.) 22 June 2006 (22.06.2006) 1-29

entire document

[

Further documents are listed in the continuation of Box C.

See patent tamily annex.

* Special categories of cited documents:

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"OQ" document referring to an oral disclosure, use, exhibition or other means

"P"  document published prior to the international filing date but later than

the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive

step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination

being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

14 January 2013 (14.01.2013)

Date of mailing of the international search report

16 January 2013 (16.01.2013)

Name and mailing address of the ISA/FI
National Board of Patents and Registration of Finland
P.O. Box 1160, FI-00101 HELSINKI, Finland

Facsimile No. +358 9 6939 5328

Authorized officer

Tomi Koskinen

Telephone No. +358 9 6939 500

Form PCT/ISA/210 (second sheet) (July 2009)




INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/F12012/050966
Patent document Publication Patent family Publication
cited in search report date members(s) date
EP 1903755 A2 26/03/2008 CN 101166328 A 23/04/2008
US 2008056519 A1 06/03/2008
KR 20080021881 A 10/03/2008
WO 2010108492 A1 30/09/2010 US 2011319018 A1 29/12/2011
SG 174280 A1 28/10/2011
JP 2012520041 A 30/08/2012
EP 2412172 A1 01/02/2012
CN 102362509 A 22/02/2012
CA 2756089 A1 30/09/2010
AU 2009342798 A1 22/09/2011
EP 2129088 A1 02/12/2009 CN 101605293 A 16/12/2009
US 2009296967 A1 03/12/2009
US 2006133633 A1 22/06/2006 None

Form PCT/ISA/210 (patent family annex) (July 2009)




INTERNATIONAL SEARCH REPORT Tnternational application No.

PCT/F12012/050966

CLASSIFICATION OF SUBJECT MATTER

Int.Cl.
HO4B 5/00 (2006.01)
HO4B 1/00 (2006.01)
HO1F 38/14 (2006.01)
H01Q 5/00 (2006.01)
H01Q 7/00 (2006.01)
H01Q 9/02 (2006.01)
HO4W 88/02 (2009.01)
HO4M 1/02 (2006.01)
HO4R 25/00 (2006.01)

Form PCT/ISA/210 (extra sheet)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - wo-search-report
	Page 27 - wo-search-report
	Page 28 - wo-search-report

