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METHOD FOR PROVIDING HEARING AID
COMPATIBILITY MODE AND ELECTRONIC
DEVICE THEREOF

CROSS REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority under 35 U.S.C.
§119(a) to a Korean Patent Application filed in the Korean
Intellectual Property Office on Jun. 25, 2013 and assigned
Serial No. 10-2013-0073059, the contents of which are herein
incorporated by reference.

TECHNICAL FIELD

[0002] The present disclosure relates to hearing aids, and,
more particularly to a Hearing Aid Compatibility (HAC)
mode and an electronic device thereof.

BACKGROUND

[0003] Recently, with the growth of mobile communication
technologies, portable electronic devices providing various
services beyond mere voice calling have become necessities
of the modern world. These electronic devices are widely
used because of their broad range of functionality. However,
deaf persons have many difficulties in using portable elec-
tronic devices.

[0004] Typically, deaf users operate the electronic devices
with the assistance of a hearing aid. A basic structure of the
hearing aid is composed of a microphone, an amplifier, and a
receiver. The microphone converts an analog signal into a
digital signal and sends the digital signal to the amplifier. The
amplifier converts an amplified sound into an analog signal
and forwards the analog signal to the receiver to provide a
voice signal to people with impaired hearing. Also, a telecoil
may be installed in the hearing aid to sense an electromag-
netic wave generated in the electronic device and provide the
electromagnetic wave as a voice signal.

[0005] Unfortunately, when deaf users utilize hearing aids
in tandem with portable electronic devices, a howling phe-
nomenon takes place. Here, the howling phenomenon refers
to an unusual sound generated by a kind of resonance, in
which a volume of any specific frequency zone (i.e., an ampli-
tude) increases in geometrical progression because a sound
input to the microphone of the hearing aid is repetitively
amplified through the amplifier, outputted through the
receiver, fed back through the microphone, again amplifying
the sound, and again outputting the amplified sound through
the receiver, etc.

[0006] The United States of America requires by law that
electronic device manufacturers implement HAC so that deaf
persons suffers no undue inconvenience operation portable
electronic devices of the USA. Consumer electronic device
manufacturers thus produce electronic device products that
are operable by persons with impaired hearing.

SUMMARY

[0007] Oneaspectofthe presentapplication is to provide an
apparatus and method implementing a Hearing Aid Compat-
ibility (HAC) mode in an electronic device.

[0008] Another aspect of the present application is to pro-
vide an apparatus and method implementing a HAC mode
when providing a call service in an electronic device.

[0009] A further aspect of the present application is to
provide an apparatus and method implementing a HAC mode
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of the same performance by applying an audio parameter
according to the kind of battery in an electronic device.
[0010] Yet another aspect of the present application is to
provide an apparatus and method implementing the kind of
battery according to a resistance value of an Identification
(ID) pin included in the battery in an electronic device.
[0011] The above aspects may be achieved by providing a
method implementing a hearing aid compatibility mode and
an electronic device thereof.

[0012] According to one example embodiment, a method
implementing a HAC mode in an electronic device is pro-
vided. The method includes the operations of, if activating the
HAC mode, confirming the kind of battery, and applying an
audio parameter for the HAC mode according to the kind of
battery.

[0013] According to another example embodiment, an
electronic device includes at least one memory for storing
data and instructions, at least one battery, and at least one
processor. If activating a HAC mode, the processor confirms
the kind of the battery, and applies an audio parameter for the
HAC mode according to the kind of the battery.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The above and other aspects of the electronic device
and method thereof will become more apparent from the
following detailed description, when taken in conjunction
with the accompanying drawings, in which:

[0015] FIG. 1 is a block diagram illustrating an electronic
device according to various example embodiments of the
present application;

[0016] FIG. 2 is a detailed block diagram illustrating a
processor according to various example embodiments of the
present application;

[0017] FIG. 3 is a detailed block diagram illustrating a
battery according to various example embodiments of the
present application;

[0018] FIG. 4 is a flowchart illustrating a procedure for
applying an audio parameter for a Hearing Aid Compatibility
(HAC) mode according to the kind of battery in an electronic
device according to an example embodiment of the present
application;

[0019] FIG. 5 is a flowchart illustrating a procedure for
applying an audio parameter for a HAC mode according to
the kind of battery when providing a call service in an elec-
tronic device according to another example embodiment of
the present application;

[0020] FIG. 6 is a diagram illustrating the classification of
batteries dependent on an Identification (ID) resistance value
of'abattery according to various example embodiments of the
present application;

[0021] FIG. 7A and FIG. 7B are diagrams illustrating a
magnetic field signal and a magnetic field noise level of an
electronic device according to various example embodiments
of the present application; and

[0022] FIG. 8 is a diagram illustrating an electronic device
signal quality for HAC according to various example embodi-
ments of the present application.

DETAILED DESCRIPTION

[0023] Example embodiments of the present application
will be described herein below with reference to the accom-
panying drawings. In the following description, well-known
functions or implementations are not described in detail since
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they would obscure the disclosure in unnecessary detail.
Additionally, terms used below are defined in light of func-
tions described in the present application, and may thus be
different depending on user or manufacturer intention or
practice. Therefore, the terms should be defined on the basis
of the disclosure throughout this specification.

[0024] The present application relates to an apparatus and
method for providing a Hearing Aid Compatibility (HAC)
mode in an electronic device.

[0025] The electronic device can include a mobile commu-
nication terminal, a Personal Digital Assistant (PDA), a lap-
top computer, a smart phone, a netbook, a television, a Mobile
Internet Device (MID), a Ultra Mobile Personal Computer
(UMPCQ), a tablet PC, a navigator, a digital refrigerator, a
digital watch, and an MPEG Audio Layer-3 (MP3).

[0026] FIGS. 7A and 7B illustrate a magnetic field signal
and a magnetic field noise level of an electronic device
according to various example embodiments.

[0027] Referring to FIG. 7A, the electronic device has dif-
ferent Telecoil ratings (T4, T2, and T3) 709 for HAC accord-
ing to the kinds of batteries (as listed by manufacturer) 711,
713, and 715. Therefore, to implement HAC, an electronic
device manufacturer must choose, for example, at least one of
the battery 711 of a 1st manufacturer, the battery 713 of'a 2nd
manufacturer, or the battery 715 of a 3rd manufacturer. At this
time, if the electronic device manufacturer implements HAC
via one particularly manufacturer battery, he/she cannot use
batteries other than the chosen battery. A failure of supply
from the manufacturer of the chosen battery therefore results
in a serious problem in which the electronic device manufac-
turer can no longer supply HAC enabled electronic devices to
the market.

[0028] Accordingly, a method and apparatus is disclosed
herein capable of adjusting a signal level to achieve a desired
Telecoil rating (T3) irrespective of the chosen battery 711-1,
713-1, and 715-1 (as illustrated in FIG. 7B). Although this
particular embodiment involves altering the signal level, this
should not be construed to limit the disclosure, which may
include changing any parameter affecting a “Signal plus
Noise to Noise Ratio” (SNNR) value that may be utilized as
a reference value for implementing HAC.

[0029] FIG. 1 is a block diagram illustrating an electronic
device according to various example embodiments of the
disclosure.

[0030] As illustrated in FIG. 1, the electronic device 100
can include a memory 110, a processor unit 120, an audio
processing unit 130, an input/output control unit 140, a dis-
play unit 150, an input unit 160, a communication unit 170,
and a battery 180. Here, the memory 110 may exist in plural.
[0031] The memory 110 includes a program storage unit
111 storing a program for controlling an operation of the
electronic device 100 and a data storage unit 112 storing data
generated during program execution.

[0032] The program storage unit 111 includes a Graphical
User Interface (GUI) program 113, a battery confirmation
program 114, a HAC mode program 115, and at least one
application program 116. Here, the program included in the
program storage unit 111 is a set of instructions and may be
expressed as an instruction set.

[0033] The data storage unit 112 stores, as illustrated in
FIG. 6, a battery manufacturer 603 dependent on an Identifi-
cation (ID) resistance value 601, and a signal level value 605
for changing an SNNR.
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[0034] The GUIprogram 113 includes atleast one software
constituent element for providing a user interface by graphic
on the display unit 150. For example, the GUI program 113 is
configured to display on the display unit 150 information of
an application program driven by the processor 122.

[0035] The battery confirmation program 114 includes at
least one software element for confirming the type of the
battery 180 according to a resistance value of an ID pin
included in the battery 180. For example, if there is a battery
confirmation request from the HAC mode program 115, the
battery confirmation program 114 confirms, as illustrated in
FIG. 3, the kind of the battery 180 according to a resistance
value 311 between an ID pin (i.e., a Voltage-to-Frequency or
“VF” terminal) 303 and a negative terminal 301 which are
included in the battery 180. For example, as illustrated in FIG.
6, if the resistance value of the battery 180 is sensed within a
range of 25 kQ to 26 kQ, the battery confirmation program
114 recognizes the battery 180 as the battery of the 1st manu-
facturer (611). Alternatively, if the resistance value of the
battery 180 is sensed within arange 0f26.5 kQ 10 27.5 kQ, the
battery confirmation program 114 may recognize the battery
180 as the battery of the 2nd manufacturer (613). Also, if the
resistance value of the battery 180 is sensed within a range of
28 kQ to 29 kQ, the battery confirmation program 114 may
recognize the battery 180 as the battery of the 3rd manufac-
turer (615).

[0036] The HAC mode program 115 includes at least one
software constituent element for applying an audio parameter
according to the kind of battery. For example, while 30 acti-
vating a HAC mode, the HAC mode program 115 confirms
the kind of the battery 180 through the battery confirmation
program 114. After confirming the kind of the battery 180, the
HAC mode program 115 applies the audio parameter for the
HAC mode according to the type of the battery 180. The HAC
mode program 115 applies the audio parameter so as to apply
a preset SNNR value. At this time, the HAC mode program
115 changes a signal level value of the electronic device 100
using at least one of a gain, a frequency filter, an Automatic
Gain Control (AGC), or a Dynamic Range Control (DRC). As
illustrated in FIG. 6, when the battery 180 is determined to be
the battery of the 1st manufacturer, the HAC mode program
115 increases the signal level by a factor of “2” (611). Also,
when the battery is determined to be the battery of the 2nd
manufacturer, the HAC mode program 115 can increase the
signal level by a factor of “3” (613). Also, when the battery is
determined to be of the 3rd manufacturer, the HAC mode
program 115 may maintain the signal level (615).

[0037] Referring again to FIG. 1, the application program
116 includes a software constituent element for at least one
application program installed in the electronic device 100.
[0038] The processor unit 120 includes a memory interface
121, at least one processor 122 and peripheral interface 123.
Here, the memory interface 121, the at least one processor
122 and peripheral interface 123 are included in the processor
unit 120, and can be integrated as at least one integrated
circuit, or implemented as separate constituent elements.
[0039] The memory interface 121 controls the access of a
constituent element such as the processor 122 or the periph-
eral interface 123 to the memory 110.

[0040] The peripheral interface 123 controls the connection
of the processor 122 and the memory interface 121 with an
input/output peripheral device of the electronic device 100.
[0041] The processor 122 controls the electronic device
100 and provides various services using at least one software
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program. At this time, the processor 122 executes at least one
program stored in the memory 110 and provides a service
according to the executed program. For example, the proces-
sor 122 can be implemented as illustrated in FIG. 2 to execute
the battery confirmation program 114 that confirms the type
of'the battery 180, according to the resistance value of the ID
pin included in the battery 180, and to execute the HAC mode
program 115 to apply the audio parameter according to the
type of the battery 180.

[0042] The audio processing unit 130 can provide an audio
interface between a user and the electronic device 100
through the speaker 131 and the microphone 132.

[0043] The input/output control unit 140 provides an inter-
face between an input/output device such as the display unit
150, the input unit 160 and the like, and the peripheral inter-
face 123.

[0044] The display unit 150 displays status information of
the electronic device 100, characters input by a user, a moving
picture, and a still picture. For example, the display unit 150
displays information of an application program driven by the
processor 122.

[0045] The input unit 160 provides input data generated by
user’s selection to the processor unit 120 via the input/output
controlunit 140. In an example embodiment, the 20 input unit
160 can include a key pad including at least one hardware
button, and a touch pad sensing touch information. For
example, the inputunit 160 can provide the touch information
sensed through the touch pad to the processor 122 via the
input/output control unit 140.

[0046] The communication unit 170 includes at least one
software constituent element for performing a communica-
tion function for voice communication and data communica-
tion. In an example embodiment, the communication unit 170
may be divided into a plurality of communication sub mod-
ules supporting different communication networks. For
example, the communication network can include a number
of networks such as, but not limited to, a Global System for
Mobile Communication (GSM) network, an Enhanced Data
GSM Environment (EDGE) network, a Code Division Mul-
tiple Access (CDMA) network, a Wireless-Code Division
Multiple Access (W-CDMA) network, a Long Term Evolu-
tion (LTE) network, an Orthogonal Frequency Division Mul-
tiple Access (OFDMA) network, a wireless Local Area Net-
work (LAN), a Bluetooth network, and a Near Field
Communication (NFC) network.

[0047] FIG. 2 is a detailed block diagram illustrating a
processor according to various example embodiments.
[0048] As illustrated in FIG. 2, the processor 122 can
include a battery confirmation unit 210 and a HAC mode
control unit 220.

[0049] The battery confirmation unit 210 executes the bat-
tery confirmation program 114 of the program storage unit
111 to confirm the type of the battery 180 according to the
resistance value of the ID pin included in the battery 180. For
example, if there is a battery confirmation request from the
HAC mode control unit 220, the battery confirmation unit 210
confirms, as illustrated in FIG. 3, the kind of the battery 180
according to a resistance value 311 between an ID pin (i.e., a
VF terminal) 303 and a negative terminal 301 which are
included in the battery 180. For example, as illustrated in FIG.
6, if the resistance value of the battery 180 is determined to be
within a range of 25 kQ to 26 kQ, the battery confirmation
unit 210 recognizes the battery 180 as the battery of the 1st
manufacturer (611). Also, if the resistance value of the battery
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180 is determined to be within a range 0f 26.5 k€2 to 27.5 kQ,
the battery confirmation unit 210 can recognize the battery
180 as the battery of the 2nd manufacturer (613). Also, if the
resistance value of the battery 180 is determined to be within
arange of 28 kQ to 29 kQ, the battery confirmation unit 210
may recognize the battery 180 as the battery of the 3rd manu-
facturer (615).

[0050] The HAC mode control unit 220 controls to execute
the HAC mode control unit 220 of the program storage unit
111 to apply an audio parameter according to the kind of the
battery 180. For example, if activating a HAC mode, the HAC
mode control unit 220 confirms the kind of the battery 180
through the battery confirmation unit 210. After confirming
the kind of the battery 180, the HAC mode control unit 220
applies the audio parameter for the HAC mode according to
the kind of the battery 180. For example, the HAC mode
control unit 220 applies the audio parameter so as to apply a
preset SNNR value. At this time, the HAC mode control unit
220 changes a signal level value of the electronic device 100
using at least one of a gain, a frequency filter, an AGC, or a
DRC. As illustrated in FIG. 6, when it is the battery of the 1st
manufacturer, the HAC mode control unit 220 increases the
signal level by “2” (611). Also, when it is the battery of the
2nd manufacturer, the HAC mode control unit 220 can
increase the signal level by “3” (613). Also, when it is the
battery of the 3rd manufacturer, the HAC mode control unit
220 may maintain the signal level (615).

[0051] In the aforementioned example embodiment, the
battery confirmation unit 210 of the electronic device
executes the battery confirmation program 114 to confirm the
kind of the battery 180.

[0052] In another example embodiment, the electronic
device may include a separate battery confirmation module
including the battery confirmation program 114.

[0053] In the aforementioned example embodiment, the
HAC mode control unit 220 of the electronic device executes
the HAC mode program 115 to apply the audio parameter
according to the kind of the battery 180.

[0054] In another example embodiment, the electronic
device may include a separate HAC mode control module
including the HAC mode program 115.

[0055] FIG. 4 illustrates a procedure for applying an audio
parameter for a HAC mode according to the kind of battery in
an electronic device according to an example embodiment.
[0056] Referring to FIG. 4, in operation 401, the electronic
device determines if it activates the HAC mode. For example,
the electronic device determines if an item activating the HAC
mode is selected in a HAC mode setting menu. For another
example, if a preset gesture is sensed, the electronic device
may activate the HAC mode. For further example, if a hearing
aid exists around the electronic device, the electronic device
may activate the HAC mode. At this time, the electronic
device may set to activate the HAC mode during a reference
time. If not activating the HAC mode, the electronic device
can terminate the algorithm.

[0057] Meanwhile, if activating the HAC mode, in opera-
tion 403, the electronic device confirms the type of battery.
For example, the electronic device confirms, as illustrated in
FIG. 3, the type of the battery 180 according to a resistance
value 311 between an ID pin (i.e., a VF terminal) 303 and a
negative terminal 301 which are included in the battery 180.
For example, as illustrated in FIG. 6, if the resistance value of
the battery 180 is sensed within a range of 25 kQ to 26 kQ, the
electronic device recognizes the battery 180 as the battery of
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the 1st manufacturer (611). Also, if the resistance value of the
battery 180 is sensed within a range 0f 26.5 kQ 10 27.5 kQ, the
electronic device can recognize the battery 180 as the battery
of'the 2nd manufacturer (613). Also, if the resistance value of
the battery 180 is sensed within a range of 28 kQ to 29 kQ, the
electronic device may recognize the battery 180 as the battery
of the 3rd manufacturer (615).

[0058] After confirming the type of battery, the electronic
device applies an audio parameter for the HAC mode accord-
ing to the kind of battery. For example, the electronic device
applies the audio parameter so as to apply a preset SNNR
value. At this time, the electronic device changes a signal
level value of the electronic device using at least one of a gain,
a frequency filter, an AGC, or a DRC. For example, as illus-
trated in FIG. 6, when it is the battery of the 1st manufacturer,
the electronic device increases the signal level by “2” (611).
Also, when it is the battery of the 2nd manufacturer, the
electronic device can increase the signal level by “3” (613).
Also, when it is the battery of the 3rd manufacturer, the
electronic device may maintain the signal level (615).

[0059] Next, the electronic device can terminate the algo-
rithm.
[0060] In the aforementioned example embodiment, the

electronic device applies the audio parameter for the HAC
mode according to the kind of battery.

[0061] In another example embodiment, the electronic
device may apply the audio parameter for the HAC mode
according to the kind of battery when providing a call service
as illustrated in FIG. 5 below.

[0062] FIG. 5 illustrates a procedure for applying an audio
parameter for a HAC mode according to the kind of battery
when providing a call service in an electronic device accord-
ing to another example embodiment.

[0063] Referringto FIG. 5, in operation 501, the electronic
device determines if it provides the call service. For example,
the electronic device determines if there is a request for at
least one of call receiving or call originating through the
communication unit 170. If not providing the call service in
operation 501, the electronic device can terminate the algo-
rithm.

[0064] Meantime, when providing the call service, in
operation 503, the electronic device determines if it activates
the HAC mode. For example, the electronic device deter-
mines if an item of activating the HAC mode is selected in a
HAC mode setting menu. For another example, if a preset
gesture is sensed, the electronic device may activate the HAC
mode. For further example, if a hearing aid exists around the
electronic device, the electronic device may activate the HAC
mode. At this time, the electronic device may set to activate
the HAC mode during a reference time. If not activating the
HAC mode, the electronic device can terminate the algo-
rithm.

[0065] Meantime, if activating the HAC mode, in operation
505, the electronic device confirms the kind of battery. For
example, the electronic device confirms, as illustrated in FIG.
3, the kind of the battery 180 according to a resistance value
311 between an ID pin (i.e., a VF terminal) 303 and a negative
terminal 301 which are included in the battery 180. For
example, as illustrated in FIG. 6, if the resistance value of the
battery 180 is determined to be within a range of 25 kQ to 26
k€, the electronic device recognizes the battery 180 as the
battery of the 1st manufacturer (611). Also, if the resistance
value of the battery 180 is determined to be within a range of
26.5 kQ to 27.5 kQ, the electronic device can recognize the
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battery 180 as the battery ofthe 2nd manufacturer (613). Also,
if the resistance value of the battery 180 is determined to be
within a range of 28 kQ to 29 kQ, the electronic device may
recognize the battery 180 as the battery of the 3rd manufac-
turer (615).

[0066] After confirming the type of battery, in operation
507, the electronic device applies an audio parameter for the
HAC mode according to the type of battery. For example, the
electronic device applies the audio parameter so as to apply a
preset SNNR value. At this time, the electronic device
changes a signal level value of the electronic device using at
least one of a gain, a frequency filter, an AGC, or a DRC. For
example, as illustrated in FIG. 6, when it is the battery of the
1st manufacturer, the electronic device increases the signal
level by a factor “2” (611). Also, when it is the battery of the
2nd manufacturer, the electronic device can increase the sig-
nal level by a factor of “3” (613). Also, when it is the battery
of the 3rd manufacturer, the electronic device may maintain
the signal level (615).

[0067] Inoperation 509, the electronic device determines if
it ends the call service. For example, the electronic device
determines if it ends at least one operation among the call
receiving, the call originating, and call connection through
the communication unit 170. If the call service is not ended in
operation 509, the electronic device can terminate the algo-
rithm. Also, if the call service is not ended, the electronic
device may maintain the audio parameter applied in operation
507.

[0068] Meantime, if ending the call service, in operation
511, the electronic device restores the audio parameter. For
example, if the electronic device ends the at least one opera-
tion among the call receiving, the call originating, and the call
connection through the communication unit 170, the elec-
tronic device restores the audio parameter applied in opera-
tion 507 to the original state.

[0069] Next, the electronic device can terminate the algo-
rithm.

[0070] Additionally, if ending the call service, the elec-
tronic device may maintain the audio parameter applied in
operation 507.

[0071] Intheaforementioned example embodiment, if acti-
vating the HAC mode and if providing the call service, the
electronic device applies the audio parameter for the HAC
mode according to the kind of battery.

[0072] In another example embodiment, the electronic
device may determine the activation or non-activation of the
HAC mode at a time point at which the electronic device
converts from an OFF state to an ON state.

[0073] FIG. 8illustrates an example of an electronic device
signal quality 801 for HAC for a hearing aid with a telecoil
according to various example embodiments. The electronic
device guarantees a signal quality equal to or greater than T3
(815) or better T4 (817) to implement HAC.

[0074] As described above, example embodiments may
facilitate the same performance for a HAC mode irrespective
of'the kind of battery, by applying an audio parameter for the
HAC mode according to the kind of battery when providing
the HAC mode in an electronic device.

[0075] It will be appreciated that embodiments according
to the claims and description in the specification can be real-
ized in the form of hardware, software or a combination of
hardware and software. Any such software may be stored ina
non-transient computer readable storage medium. The non-
transient computer readable storage medium stores one or
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more programs (software modules), the one or more pro-
grams comprising instructions, which when executed by one
or more processors in an electronic device, cause the elec-
tronic device to perform a method. Any such software may be
stored in the form of volatile or non-volatile storage such as,
for example, a storage device like a ROM, whether erasable or
rewritable or not, or in the form of memory such as, for
example, RAM, memory chips, device or integrated circuits
or on an optically or magnetically readable medium such as,
for example, a CD, DVD, magnetic disk or magnetic tape or
the like. It will be appreciated that the storage devices and
storage media are embodiments of machine-readable storage
that are suitable for storing a program or programs compris-
ing instructions that, when executed, implement embodi-
ments. Accordingly, embodiments provide a program com-
prising code for implementing apparatus or a method as
claimed in any one of the claims of this specification and a
machine-readable storage storing such a program. Still fur-
ther, such programs may be conveyed electronically via any
medium such as a communication signal carried over a wired
or wireless connection and embodiments suitably encompass
the same.

[0076] The above-described embodiments of the present
disclosure can be implemented in hardware, firmware or via
the execution of software or computer code that can be stored
in a recording medium such as a CD ROM, a Digital Versatile
Disc (DVD), a magnetic tape, a RAM, a floppy disk, a hard
disk, or a magneto-optical disk or computer code downloaded
over a network originally stored on a remote recording
medium or a non-transitory machine readable medium and to
be stored on a local recording medium, so that the methods
described herein can be rendered via such software that is
stored on the recording medium using a general purpose
computer, or a special processor or in programmable or dedi-
cated hardware, such as an ASIC or FPGA. As would be
understood in the art, the computer, the processor, micropro-
cessor controller or the programmable hardware include
memory components, e.g., RAM, ROM, Flash, etc. that may
store or receive software or computer code that when
accessed and executed by the computer, processor or hard-
ware implement the processing methods described herein. In
addition, it would be recognized that when a general purpose
computer accesses code for implementing the processing
shown herein, the execution of the code transforms the gen-
eral purpose computer into a special purpose computer for
executing the processing shown herein.

[0077] Any of the functions and steps provided in the Fig-
ures may be implemented in hardware, software or a combi-
nation of both and may be performed in whole or in part
within the programmed instructions of a computer. No claim
element herein is to be construed under the provisions of 35
U.S.C. 112, sixth paragraph, unless the element is expressly
recited using the phrase “means for”.

[0078] The functions and process steps herein may be per-
formed automatically or wholly or partially in response to
user command. An activity (including a step) performed auto-
matically is performed in response to executable instruction
or device operation without user direct initiation of the activ-
ity.

[0079] While the invention has been shown and described
with reference to certain example embodiments thereof, it
will be understood by those skilled in the art that various
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changes in form and details may be made therein without
departing from the disclosure of the invention as defined by
the appended claims

What is claimed is:

1. A method for providing a Hearing Aid Compatibility
(HAC) mode in an electronic device, the method comprising:

detecting a type of abattery if activated the HAC mode; and

applying an audio adjusting parameter based on the
detected type of the battery.

2. The method of claim 1, further comprising:

generating a magnetic field in a receiver of the electronic

device that is sensed and amplified in a telecoil of a
hearing aid.

3. The method of claim 1, wherein the detecting the type of
the battery comprises:

detecting a resistance value of an identifying resistive ele-

ment of the battery; and

detecting the type of the battery based on the resistance

value.

4. The method of claim 3, wherein detecting the resistance
value comprises:

detecting the resistance value between a negative terminal

of the battery and the identifying resistive element of the
battery.

5. The method of claim 1, wherein the applying the audio
adjusting parameter comprises applying a preset Signal plus
Noise to Noise Ratio (SNNR) value.

6. The method of claim 1, wherein the applying the audio
adjusting parameter comprises changing a signal level value
of the electronic device using at least one of a gain, a fre-
quency filter, an Automatic Gain Control (AGC), and a
Dynamic Range Control (DRC).

7. The method of claim 1, further comprising:

detecting activation or non-activation of the HAC mode in

response to execution of a call service.

8. The method of claim 7, wherein the execution of the call
service comprises at least one operation including call receiv-
ing and call originating.

9. The method of claim 1, further comprising detecting
activation or non-activation of the HAC mode in response to
powering on the electronic device.

10. An electronic device having a Hearing Aid Compatibil-
ity (HAC) mode, comprising:

at least one memory configured to store data and instruc-

tions;

at least one battery; and

at least one processor configured to:

detect a type of the at least one battery, and

apply an audio adjusting parameter to the electronic
device based on the detected type of the at least one
battery.

11. The electronic device of claim 10, wherein the at least
one processor is further configured to:

generate a magnetic field in a receiver of the electronic

device that is sensed and amplified in a telecoil of a
hearing aid.

12. The electronic device of claim 10, wherein the at least
one processor is further configured to:

detect a resistance value of an identifying resistive element

of the at least one battery, and

detect the type of the at least one battery based on the

resistance value.

13. The electronic device of claim 12, wherein the at least
one processor is further configured to:
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detect the resistance value between a negative terminal of
the at least one battery and the identifying resistive ele-
ment of the at least one battery.

14. The electronic device of claim 10, wherein the applying
an audio adjusting parameter comprises applying a preset
Signal plus Noise to Noise Ratio (SNNR) value.

15. The electronic device of claim 10, wherein, when
applying the audio adjusting parameter, the at least one pro-
cessor is configured to change a signal level value of the
electronic device using at least one of a gain, a frequency
filter, an Automatic Gain Control (AGC), and a Dynamic
Range Control (DRC).

16. The electronic device of claim 10, wherein the at least
one processor is configured to detect activation or non-acti-
vation of the HAC mode in response to execution of a call
service.

17. The electronic device of claim 16, wherein the execu-
tion of the call service comprises at least one of call receiving
and call originating.

18. The electronic device of claim 10, wherein the at least
one processor is configured to determine activation or non-
activation of the HAC mode in response to powering on of the
electronic device.
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