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(57) The present disclosure provides a method of de-
termining microphone polarity in a headset. By being able
to detect the polarity of the microphone within the head-
set, a portable electronic device may be compatible with

System and method for microphone polarity detection

any headset and is not limited to use with a specific head-
set. By applying a detection signal over one of lines within
a headset cable, a return signal may be sensed on one
of the other lines to determine which of the lines is the
ground line and which line is the microphone line.
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Description

[0001] The present disclosure is generally directed at
microphones and more specifically is directed at a meth-
od and system for microphone polarity detection.
[0002] Portable electronic device use has continued
toincrease overthe years with new applications and func-
tionality continually being incorporated within these de-
vices. The introduction of these new applications and
functionality require the devices themselves to be updat-
ed in order to handle new requirements associated with
these applications and functionality.

[0003] In some portable electronic devices, a headset
with a microphone is used to fully enhance the usability
of these applications or functionality. In order to connect
the headset with the device, the headset is typically con-
nected via the insertion of a jack into a device port.

GENERAL

[0004] The following disclosure generally presents ap-
paratus and techniques for handling polarity detection in
microphones, typically within headsets for use with port-
able electronic devices.

[0005] Currently, portable electronic devices are de-
signed to receive headsets that are designed to be com-
patible with the device in that the polarity of the micro-
phone is known. Therefore, users are restricted to using
headsets that are designed for a specific portable elec-
tronic device and the electronic device is unable to inter-
act with other headsets. Therefore, headsets which are
not implemented with the polarity that is being expected
by the device may not be operational with the device.
[0006] By being able to determine the polarity of a mi-
crophone within a headset, portable electronic devices
may be able to interact with any headset and is not limited
to use with headsets which are specifically designed for
the device.

[0007] In one embodiment of microphone polarity de-
tection, the detection may be achieved by sending out a
detection signal, such as a AC or a DC signal, on the
microphone line or on the ground line and receiving a
return signal on one of the audio headphone lines. In
another embodiment, the detection signal may be trans-
mitted over an audio line and then the return signal
sensed over either the ground line or the microphone line.
[0008] If the detection signal is being transmitted over
one of the ground or microphone line, while the detection
signal is being transmitted, the other of the ground or
microphone line is kept at a different potential and the
sensing of the return signal is on an audio line. In other
words, if the detection signal is transmitted on the ground
line, the microphone line is held at a potential different
than the detection signal and a return signal can be
sensed on at least one of the audio lines. If the detection
signal is transmitted on the microphone line, the ground
line is kept at a different potential, typically no return sig-
nal will be sensed on either of the audio lines. Similarly,
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if a detection signal is transmitted on an audio line, while
the microphone line is kept at a steady potential, a return
signal, or pulse can be sensed on the ground line. How-
ever, if the detection signal is transmitted over an audio
line, and the ground line is grounded, no return signal
will be sensed on the microphone line. This will described
in more detail below.

BRIEF DESCRIPTION OF THE DETAILED DRAW-
INGS

[0009] Embodiments of the present disclosure will now
be described, by way of example only, with reference to
the attached Figures, wherein:

[0010] Figure 1 is a schematic diagram of a portable
electronic device;

[0011] Figure 2 is a more detailed schematic view of
the portable electronic device;

[0012] Figure 3 is a schematic diagram of a system for
polarity detection of a microphone within a headset;
[0013] Figure 4 is a schematic diagram of one embod-
iment of polarity detection;

[0014] Figure 5is a schematic diagram of another em-
bodiment of polarity detection;

[0015] Figure 6 is a flowchart outlining one method of
detecting microphone polarity in a headset;

[0016] Figure 7 is a schematic diagram of another em-
bodiment of a system for polarity detection of a micro-
phone within a headset;

[0017] Figure 8 is a schematic diagram of an embod-
iment of polarity detection;

[0018] Figure 9is a schematic diagram of another em-
bodiment of polarity detection; and

[0019] Figure 10 is a flowchart outlining a second
method of detecting microphone polarity.

DETAILED DESCRIPTION

[0020] Turning to Figure 1, a schematic diagram of a
portable electronic device, illustrated as a mobile com-
munication device, is shown. The mobile communication
device 10 has a body 12 which includes a display screen
14, akeyboard/keypad 16, a set of buttons 18 and a user-
operated pointing or input device 20, such as a trackpad
or atrackball. The user-operated pointing or input device
may also be a joystick, scroll wheel, roller wheel, mouse
or touchpad or the like, or another button. The mobile
communication device 10 also includes at least one port
for receiving a jack, but this is not shown in Figure 1. The
device 10 further includes other parts which are not
shown or described. The device may be sized to be held
or carried in the human hand.

[0021] Turning to Figure 2, the mobile communication
device 10 further includes a controller, or processor, 30
which is connected to a chip 32 which is integrated within
the communication device 10. A signal generator, such
as a voltage source, 33 is also connected to the chip 32.
The chip 32 includes a switch matrix and jack configura-
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tion detect portion 34 which is integrated with a port 36
for receiving a jack 38 associated with a cable 40, such
as a microphone/headset cable. The switch matrix 34
includes a plurality of individual input and output ports 42
for receiving and transmitting signals with corresponding
wires 44 connected within the jack 38. The pin port PINS
input detects the insertion of the cable by the opening or
closing of a mechanical switch, when the plug or jack 38
is inserted. If pin port PIN5 is broken or absent, it is pos-
sible to detect the insertion of the cable by detecting a
capacitance of the cable itself. As will also be discussed
below, one or more contacts (such as pin portand a signal
line) can be connected. Inthis context, "connected" refers
not necessarily to physical contact or proximity—al-
though the contacts may be physically close to or touch-
ing one another—but to the electrical connection where-
by a signal in one contact results in a signal in the other.
Such electrical connection may be completed or broken
by affecting a current path (e.g., with the switch matrix
34) rather than by changing the physical relationship of
one contact to another.

[0022] The wires or lines 44 within the jack 38 repre-
sent signal lines, such as audio lines, with one wire 44a
representing a right audio or headphone line, one wire
44b representing a left audio or headphone line and then
a pair of lines 44c and 44d providing a ground line and
amicrophone line. In an alternative embodiment, the jack
may include only one audio line. In one embodiment, the
ground line may be provided on the line 44c which is
connected to pin port PIN3 and the microphone line pro-
vided on line 44d which is connected to port pin PIN4.
The ground line is also connected to a ground reference
voltage. In this context, ground is not necessarily earth
potential, and a "ground line" need not be electrically con-
nected to the Earth. Rather, ground basically connotes
a node that is maintained at a reference voltage that is
substantially constant with respect to other voltages.
[0023] Turning to Figure 3, a more detailed schematic
diagram of a system for polarity detection of a micro-
phone within a headset is shown. As shown, the four
wires, or lines 44a to 44d of the jack are connected to
the ports 42 of the switch matrix 34. The audio lines 44a
and 44b are also connected to individual headphones
310 within the headset. Although shown with two head-
phones, the headset may include only one headphone.
For the below description, where there is discussion of
two headphones and therefore, two audio lines, the sig-
nals may be transmitted or sensed over a single audio
line without affecting the apparatus or method of polarity
detection. In other words, the headset may include only
one headphone and one audio line but method of polarity
detection may still be executed. Also, for headsets which
include two headphones and two audio lines, the method
of polarity detection may be executed using only one of
the two headphones.

[0024] In the current embodiment, associated with
each of the ports 42 connected to the audio lines 44a
and 44b, are detectors 54 which are communicatively
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connected to the output of the lines 44a and 44b to mon-
itor return signals being transmitted over the wires in re-
sponse to one or more detection signals being transmit-
ted over the one of the microphone line 44d or ground
line 44c (as will be discussed in further detail below). In
one embodiment, the detector 54 may be implemented
as alow pass filter and a rectifier. In another embodiment,
the detector is a pre-amplifier followed by a threshold
detector. In another embodiment, the detector is a de-
modulator followed by a lowpass filter and a threshold
detector. In another embodiment, the detector is a thresh-
old detector. In one embodiment, the threshold detector
can be implemented using a fixed threshold comparator.
In another embodiment, the threshold detector can be
implemented via an analog-to-digital converter (ADC)
and a fixed digital threshold.

[0025] The detectors may be discrete components
within the portable electronic device but in other embod-
iments, they are implemented on the chip 32. Each de-
tector 54 is connected to a state machine 56, which may
be located on the chip 32 or within the processor 30, to
transmit signals representing the return signals or meas-
urements recorded by the detectors 54. The state ma-
chine 56 processes or transmits the results of the sensed
return signal or transmits results based on the signals
sensed by its associated detector 54 to the processor 30
so that the processor may determine the polarity of the
microphone. In general, the state machine 56 is a decid-
ing circuit, which receives inputs from its associated de-
tector 54, decides what condition or conditions are indi-
cated by those inputs (such as whether a particular state
is present or absent), then transmits a signal to the proc-
essor 30 as a function of that decision.

[0026] As shown in Figure 4, an example of polarity
detection is shown. In this embodiment, the detection
signal is transmitted over the microphone line 44d (or the
line connected to pin port PIN4) and the return signal is
sensed on the one or both of the headphone or audio
lines 44a or 44b.

[0027] The detection signal, schematically represent-
ed by U, is either an AC signal or a DC signal while the
ground line 44c is maintained at a different potential,
schematically represented by U, where U, does not
equal U,.

[0028] After the transmission of the detection signal
over the microphone line, the return signal may be
sensed by one of the detectors 54 connected to at least
one of the audio lines 44a or 44b. As disclosed above,
in one embodiment, the detector 54 is integrated as part
of the switch matrix 34, or the chip 32, but in another
embodiment, may be located, or integrated within the
headset. If the detector 54 is or detectors 54 are located
within the headset, the headset communicates with the
processor 30 to provide information concerning the return
signal or signal(s) which are sensed.

[0029] As shown in Figure 5, another example of po-
larity detection is shown. In this embodiment, the detec-
tion signal is transmitted over the ground line 44c (or the
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line connected to pin port PIN3) and the return signal
sensed over at least one of the audio lines 44a or 44b.
[0030] The detection signal, schematically represent-
ed by U, is either an AC signal or a DC signal while the
microphone line 44d is maintained at a different potential,
schematically represented by U, where U, does not
equal U,. After the transmission of the detection signal
over the microphone line, the return signal may be
sensed by one of the detectors 54 connected to at least
one of the audio lines 44a or 44b.

[0031] Turning to Figure 6, a flowchart outlining a first
method of microphone polarity detection is shown. In op-
eration, from the cable point of view, voice signals are
typically transmitted over the microphone line. However,
when a jack is inserted into the port of the portable elec-
tronic device, it is not always known to which pin port,
the microphone line is connected (from the portable elec-
tronic device point of view). The microphone line may be
connected to either pin port PIN3 or pin port PIN4. This
may be problematic since signals can not be transmitted
over the ground line and therefore a determination is re-
quired to see over which pin port the audio signals are
to be transmitted, or, in other words, the pin port which
is connected to the microphone line. In the example be-
low, the portable electronic initially assumes that the mi-
crophone line 44d is connected to pin port PIN4 and the
ground line 44c is connected to pin port PIN3. However,
depending on the results of the polarity detection, the
opposite conclusion may be determined.

[0032] When the jack is inserted into the port, there is
a line within the jack that corresponds with each of the
pin ports 42 in the switch matrix 34. Typically, pin port
PIN1 and pin port PIN2 receive the audio lines 44a and
44b which are characterized as Left audio and Right au-
dio while pin port PINS is used for detecting the presence
of the jack. With respect to pin ports PIN3 and PIN4, one
of these pin ports is connected to the ground line while
the other is connected to the microphone line.

[0033] Inoneembodiment, the methodisinitiated once
the insertion of the jack of the headset cable into the port
is sensed 100 whereby the individual lines 44 are con-
nected to associated pin ports. In one embodiment, this
is achieved by detecting the presence of the jack 38 on
pin port PIN5 of the switch matrix and jack configuration
detect portion 34. Alternatively, internal device logic may
assist in determining or may determine when the jack is
inserted based on the capacitance of the cable itself or
by the coupling between some of the lines 44. In this
configuration, it is possible to detect the insertion of the
headset, even if the pin port PIN5 is non-functional or not
existent.

[0034] After the presence of the jack is sensed 100, a
detection signal, either AC or DC, is transmitted 104 over
one of pin port PIN3 or pin port PIN4. In accordance with
various embodiments, the AC or DC signal is generated
and transmitted by the signal generator 33. The detection
signal is then propagated through the cable 40. The de-
tection signal may be a sine wave or a square wave al-
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though other signals are contemplated. While the detec-
tion signal is transmitted over one of the lines connected
to pin port PIN3 or pin port PIN4, the other of the lines is
connected to a known potential, such as a ground poten-
tial or ground reference voltage

[0035] The transmission of the detection signal may
result in activity on the audio lines 44a and 44b in re-
sponse to the signal, which is measured as areturn signal
orameasured output voltage. Thereturn signal or signals
transmitted over the audio lines (lines 44a and 44b) are
then sensed 106 or read over pin port PIN1 and/or pin
port PIN2 by the associated detectors 54. In one embod-
iment, the audio lines 44a and 44b are kept in a high
impedance (tri-state) mode when the return signal is
sensed in order to minimally affect the measurement. In
order for the signal to minimally disturb the user of the
headset, a detection signal of low amplitude or signals
that are outside the audible bandwidth may be used.
[0036] From these return signals, or measurements,
the polarity of the microphone or headset may be deter-
mined. In order to determine if the signal has been trans-
mitted over the ground line (from the portable electronic
device point of view), a check is performed to determine
if a particular return signal is sensed, or measured, 108
on one of the audio lines. If a particular return signal is
sensed, it can be concluded 110 that a headset, or head-
phone and microphone combination, has been connect-
ed to the switch matrix 34. In this embodiment, the par-
ticular return signal may be a signal which substantially
corresponds to, substantially matches or is comparable
in magnitude with the detection signal or a signal which
is above a threshold with respect to the detection signal.
[0037] The polarity of the microphone can then be de-
termined. As signals have a very good coupling to the
audio lines through the ground line and the headphones
themselves, if the particular return signal is sensed on
one of the audio lines, it can be determined 111 that the
line over which the detection signal was transmitted is
the ground line. This determination may be achieved with
the assistance of the state machines. In one embodiment
of the state machine, if the return signals from both de-
tectors 54 are above a certain threshold (with reference
to the transmitted sensed signal), the state machine re-
ceives these signals and transmits a signal to the proc-
essor indicating if a condition was met, such as, but not
limited to, if the particular return signal was sensed on
an audio line. Alternatively, the state machine may trans-
mit a signal indicating which of lines 44c or 44d is the
ground line by confirming that the particular return signal
was sensed. The state machine may also directly con-
figure the switch matrix 34 to identify the ground and mi-
crophone lines without intervention from the processor.
In other words, it may be determined that the output of
the state machine corresponds to a 1 and therefore, it
may be concluded that the detection signal was trans-
mitted over the microphone line. Alternatively, it may be
determined that the output of the state machine corre-
sponds to a 0 and therefore, it may be concluded that
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the detection signal was transmitted over the microphone
line.

[0038] The processor may then receive the status of
the pin selection, or information concerning which pin
port is connected to which line, by an interrupt or logic
pin signaling an event or the processor can poll the elec-
tronic device or the chip 32 to ask for status, such as, but
not limited to the status of the lines. In either case, the
determination of the ground line (and therefore the mi-
crophone line) can either be made automatically by the
state machine or by the processor if the particular return
signal is sensed.

[0039] The polarity of the microphone the headset may
then be stored in the processor, or other components, or
the switch matrix automatically configured for correct
ground connection, so that the signals from the device
may be corrected transmitted to the headset.

[0040] Alternatively, if the particular return signal is not
sensed, or measured, at 108, another detection, or a sec-
ond detection, signal is then transmitted 112 over the
other of the line between pin ports PIN3 and PIN4. The
line over which the detection signal is not transmitted is
set to a known potential, such as a ground potential by
connecting the line to a ground reference voltage. Once
again, the output of at least one of the audio lines is
sensed 114 to determine if a particular return signal is
sensed. A check is then performed to determine 116 if
the particular return signal is sensed such that the output
of the at least one audio line substantially corresponds
with the detection signal. If the particular return signal is
sensed, itcan be determined 110 that a headset, or head-
phone and microphone combination, has been connect-
ed to the switch matrix 34 or device. The polarity of the
microphone can then be determined 111 as discussed
above. The polarity of the microphone within the headset
is then stored in the processor, or other components, or
the switch matrix is automatically configured for correct
ground connection, so that the signals from the device
may be corrected transmitted to the headset.

[0041] If the particular return signal is not sensed in
any of the cases, it can be concluded 118 that no headset
is connected. In this case, the cable that has been insert-
ed into the jack may be, butis not limited to, a microphone
without a headset, or a microphone extension cable.
[0042] Turning to Figure 7, a more detailed schematic
diagram of another embodiment of apparatus for the po-
larity detection of a microphone within a headset is
shown. As shown, the four wires, or lines 44a to 44d are
connected to the ports 42 of the switch matrix 34. The
audio lines44a and 44b are connected toindividual head-
phones 310. As with the previous embodiment, there may
be only one headphone and therefore only one audio
line. In the current embodiment, associated with each of
the ports 42 connected to the microphone line 44d and
the ground line 44c are detectors 54 which are commu-
nicatively connected to the output of the lines 44c and
44d to monitor return signals being transmitted over the
wires in response to one or more detection signals trans-
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mitted over one of audio lines 44a or 44b (as will be dis-
cussed in further detail below). Each of the detectors 54
may be implemented in any of the manners discussed
or via any detection circuitry or components. The detec-
tors can be discrete components within the portable elec-
tronic device but may also be implemented on the chip
32. Each detector 54 is connected to a state machine 56,
which may also be located on the chip 32 or within the
processor 30, to transmit signals representing the sensed
return signals, or measurements recorded by the detec-
tors 54. The state machine 56 transmits signals repre-
senting the conditions met by the return signal sensing
by its associated detector 54 to the processor 30 so that
the processor can determine the polarity of the micro-
phone. Alternatively, the state machine may transmit a
signal indicating which of the microphone line and the
ground line (from the point of view of the portable elec-
tronic device) is the actual ground line or the actual mi-
crophone line.

[0043] As shown in Figure 8, an example of polarity
detection is shown. In this embodiment, the detection
signal is transmitted over one of the audio lines, such as
the left audio line 44a and the return signal is sensed on
the microphone line 44d (from the point of view of the
portable electronic device).

[0044] The detection signal, schematically represent-
ed by U, is either an AC signal or a DC signal while the
other audio line 44b is maintained at a different potential
or tri-stated, schematically represented by U,. The
ground line 44c (or the line that is not being sensed for
the particular return signal), is driven to a known potential,
schematically represented by Uj, such as a ground po-
tential.

[0045] After the transmission of the detection signal
over the left audio line, the particular return signal may
be sensed by the detectors 54 connected to the micro-
phone line to assist in determining the polarity of the mi-
crophone within the headset. In another embodiment,
the detection signal may be transmitted over the right
audio line 44b with the potential of the left audio line 44a
held at the same potential level or tri-stated.

[0046] As shown in Figure 9, another example of po-
larity detection is shown. In this embodiment, the detec-
tion signal is transmitted over one of the audio lines, such
as the left audio line 44a, and the return signal sensed
on the ground line 44c (from the point of view of the port-
able electronic device).

[0047] The detection signal, schematically represent-
ed by U, is either an AC signal or a DC signal while the
other audio line 44b is maintained at a different potential
or tri-stated, schematically represented by U,. The mi-
crophone line 44d (or the line that is not being sensed
for the particular return signal), is driven to a known po-
tential, schematically represented by Us, such as a
ground potential.

[0048] After the transmission of the detection signal
over the audio line, the particular return signal may be
sensed by the detector 54 connected to the ground line
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to assist in determining the polarity of the microphone
within the headset. In another embodiment, the detection
signal may be transmitted over the right audio line 44b.
[0049] Turning to Figure 10, a flowchart outlining an-
other method of microphone polarity detection is shown.
In operation, from the cable point of view, voice signals
are typically transmitted over the microphone line. How-
ever, when a jack is inserted into the port of the portable
electronic device, it is not always known to which PIN
port, the microphone line is connected (from the portable
electronic device point of view). The microphone line may
be connected to either pin port PIN3 or pin port PIN4.
This may be problematic since signals can not be trans-
mitted over the ground line and therefore a determination
is required to see over which pin port the audio signals
are to be transmitted, or, in other words, the pin port which
is connected to the microphone line. In the example be-
low, the portable electronic initially assumes that the mi-
crophone line 44d is connected to pin port PIN4 and the
ground line 44c is connected to pin port PIN3. However,
depending on the results of the polarity detection, the
opposite conclusion may be determined.

[0050] In one embodiment, when the jack is inserted
into the port, there is a line within the jack that corre-
sponds with each of the pin ports 42 in the switch matrix
34. However, there may be embodiments where the
headsetincludes only one headphone and therefore, one
of pin port PIN1 or pin port PIN2 may not be used. Typ-
ically, pin port PIN1 and pin port PIN2 receive the audio
lines 44a and 44b which are characterized as audio lines
while pin port PIN5 is used for detecting the presence of
the jack. With respect to pin ports PIN3 and PIN4, one
of these pin ports is connected to the ground line while
the other is connected to the microphone line.

[0051] Inoneembodiment,the methodisinitiated once
the insertion of the jack of the headset cable into the port
is sensed 200 whereby the individual lines 44 are con-
nected to associated pin ports. Some methods of sensing
of the presence of the jack are discussed above.
[0052] After the presence of the jack is sensed 200, a
detection signal, either AC or DC, is transmitted 204 over
one of the audio lines pin port PIN3 or pin port PIN4. In
one embodiment, the AC or DC signal is generated and
transmitted by the signal generator 33. The detection sig-
nal is then propagated through the cable 40. The detec-
tion signal may be a sine wave or a square wave although
other signals are contemplated.

[0053] The transmission of the detection signal may
result in activity, in the form of a return signal on micro-
phone line 44d or the ground line 44c in response to the
detection signal, which is measured as a return signal,
or measured output voltage. In one embodiment, while
the ground line (or line connected to pin point PIN3) is
held at a known potential, such as a ground potential,
the return signal transmitted over the microphone line is
sensed 206 or read over pin port PIN4 by the associated
detector 54. The microphone line 44d is kept in a high
impedance (tri-state) mode when the measurements are
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taken in order to minimally affect the measurement.
[0054] From these return signals, or measurements,
the polarity of the microphone or headset can be deter-
mined. In order to determine which line the detection sig-
nal has been transmitted over, a check is performed to
determine if a particular return signal is sensed 208 on
the microphone line 44d (or the line connected to pin port
PIN4). If a particular return signal is sensed, it can be
concluded 210 that a headset, or headphone and micro-
phone combination, has been connected to the switch
matrix 34. In this embodiment, the particular return signal
may be a signal which substantially corresponds to, sub-
stantially matches or is comparable in magnitude with
the detection signal or above a threshold with respect to
the detection signal.

[0055] If the particular return signal is sensed on the
microphone line 44d, it can be determined 211 that this
line is in fact the ground line and the ground line (from
the initial assumption of the portable electronic device)
is the microphone line. As discussed above, this deter-
mination may also be performed with the state machine
56. The polarity of the microphone within the headset is
then stored in the processor, or other components, or the
switch matrix is automatically configured for correct
ground connection, so that the signals from the device
may be corrected transmitted to the headset.

[0056] Alternatively, if the particular return signal is not
sensed at 208, another detection, or a second detection
signal is then transmitted 212 over one of the audio lines
44a or 44b. The output of the ground line (from the view-
point of the portable electronic device) or the line con-
nected to pin port PIN3, is then sensed 214. A check is
then performed to determine 216 if the particular return
signal is sensed on the ground line. If the particular return
signal is sensed, it can be concluded 210 that a headset,
or headphone and microphone combination, has been
connected to the switch matrix 34. The polarity of the
microphone can then be determined 211 as discussed
above whereby the line connected to pin port PIN3 is the
ground line and the line connected to pin port PIN4 is the
microphone line. If the particular return signal is not
sensed in any of the cases, it can be concluded 218 that
no headset is connected. In this case, the cable that has
been inserted into the jack may be, but is not limited to,
a microphone without a headset, or a microphone exten-
sion cable.

[0057] Inanalternative embodiment, detectors 54 may
be associated with each of the lines and depending on
which line the detection signal is transmitted, the detector
for specific lines may or may not be activated for the
sensing of the particular return signal or the polarity de-
tection.

[0058] Inthe preceding description, for purposes of ex-
planation, numerous details are set forth in order to pro-
vide a thorough understanding of the embodiments of
the disclosure. However, it will be apparent to one skilled
in the art that some or all of these specific details may
notbe required in orderto practice the disclosure. In other
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instances, well-known electrical structures and circuits
are shown in block diagram form in order not to obscure
the disclosure. For example, specific details are not pro-
vided as to whether the embodiments of the disclosure
described herein are as a software routine, hardware cir-
cuit, firmware, or a combination thereof.

[0059] The above-described embodiments of the dis-
closure are intended to be examples only. Alterations,
modifications and variations can be effected to the par-
ticular embodiments by those of skill in the art without
departing from the scope of the disclosure, which is de-
fined solely by the claims appended hereto.

Claims

1. A method of determining microphone polarity in a
headset, the headset comprising at least one audio
line, aground line and a microphone line, the method
comprising:

connecting one of the ground or microphone line
to a ground reference voltage;

transmitting a detection signal over the other of
the ground or microphone lines;

measuring a return signal of the at least one au-
dio line; and

determining the actual ground line based on the
return signal.

2. A method of determining microphone polarity in a
headset, the headset comprising at least one audio
line, aground line and a microphone line, the method
comprising:

connecting one of the ground line or the micro-
phone line to a ground reference voltage;
transmitting a detection signal over one of the
at least one audio ling;

measuring a return signal over the other of the
ground line or the microphone line which is not
connected to the ground reference voltage; and
determining the ground line based on the meas-
ured return signal.

3. The method of Claim 1 or claim 2 further comprising:

detecting a presence of the headset before con-
necting one of the ground or microphone signal
line to the ground reference voltage.

4. The method of any one of Claims 1 to 3 wherein the
ground line is determined to be the line over which
the detection signal was transmitted if the return sig-
nal substantially corresponds to the detection signal.

5. The method of any one of Claims 1 to 4 wherein if
the return signal does not substantially correspond
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10.

11.

to the detection signal, further comprising:

connecting the other of the ground or micro-
phone line to the ground reference voltage;
transmitting a second detection signal over the
line which was originally connected to the
ground reference voltage;

measuring a second return signal of the at least
one audio line to produce a second return signal;
and

determining if the second output measurement
substantially corresponds to the detection sig-
nal.

The method of Claim 5 wherein the ground line is
determined to be the line over which the second de-
tection signal was transmitted if the second return
signal substantially corresponds to the second de-
tection signal.

The method of Claim 5 or 6 wherein there is deter-
mined to be no microphone connected if the second
return signal does not substantially correspond to
the second detection signal.

The method of any one of Claims 1 to 7 wherein
determining the ground line comprises:

transmitting the return signal to a state machine;
receiving an output of the state machine; and
determining over which line the detection signal
was transmitted.

The method of Claim 8 wherein if the output of the
state machine corresponds to a 1, the line over which
the detection signal was transmitted is determined
to be the microphone line.

The method of Claim 8 or claim 9 wherein if the output
of the state machine corresponds to a 0, the line over
which the detection signal was transmitted is deter-
mine to be the microphone line.

A system for detecting microphone polarity within a
headset when a headset cable has been inserted
into a mobile device communication port, the cable
comprising at least one audio line, a ground line and
a microphone line, the system comprising:

a switch matrix and jack detect;

a set of pin ports located within the switch matrix
for receiving the at least one audio line, the
ground line and the microphone line;

a signal generator for transmitting a detection
signal;

a set of detectors for detecting return signals of
the at least one audio line in response to trans-
mission of the detection signal; and
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a processor for detecting the ground line based
on the return signals sensed by the set of de-
tectors;

the system being configured such that after the
cable is sensed, one of the ground line or the
microphone line is connected to a ground refer-
ence voltage and the detection signal is trans-
mitted over the other of the ground or micro-
phone line.

The system of Claim 11 wherein the set of pin ports
comprises a port for detecting a presence of the ca-
ble.

The system of Claim 12 configured to sense the pres-
ence of the cable by measuring a parasitic capaci-
tance of the cable between at least one of the lines
and the ground reference voltage.

The system of any one of Claims 11 to 13 further
comprising:

apparatus for receiving the outputs from the set
of detectors and for transmitting a result of the
outputs to the processor.

The system of any one of Claims 11 to 14 further
comprising:

apparatus for automatically receiving the out-
puts from the set of detectors and for transmit-
ting a result of the outputs to the processor.

Amended claims in accordance with Rule 137(2)
EPC.

1. A method of determining an actual ground line in
a headset, the headset comprising atleast one audio
line (44a, 44b), a ground line (44c) and a microphone
line (44d), the method comprising:

connecting one of the ground or microphone line
(44c, 44d) to a ground reference voltage;
transmitting a first detection signal over the other
of the ground or microphone lines (44c, 44d);
measuring a first return signal of the at least one
audio line (44a, 44b); and

determining the actual ground line based on the
first return signal.

2. A method of determining an actual ground line in
a headset, the headset comprising atleast one audio
line (44a, 44b), aground line (44c) and a microphone
line (44d), the method comprising:

connecting one of the ground line or the micro-
phone line (44b, 44c) to a ground reference volt-
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age;
transmitting a first detection signal over one of
the at least one audio line (44a, 44b);
measuring a first return signal over the other of
the ground line or the microphone line (44b, 44c)
which is not connected to the ground reference
voltage; and

determining the actual ground line based on the
first return signal.

3. The method of Claim 1 or claim 2 further compris-
ing:

detecting a presence of the headset before con-
necting one of the ground or microphone line
(44c, 44d) to the ground reference voltage.

4. The method of Claim 2, or claim 3 when dependent
on claim 2, wherein the actual ground line is deter-
mined to be the line over which the first return signal
was transmitted if the first return signal substantially
corresponds to the first detection signal.

5. The method of any one of Claims 1 to 4 wherein
if the first return signal does not substantially corre-
spond to the first detection signal, further comprising:

connecting the other of the ground or micro-
phone line (44c, 44d) to the ground reference
voltage;

transmitting a second detection signal over the
at least one audio line (44a, 44b);

measuring a second return signal on the line not
connected to the ground reference voltage; and
determining if the second return signal substan-
tially corresponds to the second detection sig-
nal.

6. The method of Claim 5 wherein the actual ground
line is determined to be the line over which the sec-
ond return signal was transmitted if the second return
signal substantially corresponds to the second de-
tection signal.

7. The method of Claim 5 or 6 wherein there is de-
termined to be no microphone connected if the sec-
ond return signal does not substantially correspond
to the second detection signal.

8. The method of any one of Claims 1 to 7 wherein
determining the actual ground line comprises:

transmitting the first return signal to a state ma-
chine (56);

receiving an output of the state machine (56);
and

determining over which line the first detection
signal was transmitted.
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9. The method of Claim 8 when dependent on claim
1, wherein if the output of the state machine (56)
corresponds to a 1, the line over which the first de-
tection signal was transmitted is determined to be
the microphone line (44d).

10. The method of Claim 8 or claim 9 when depend-
ent on claim 1, wherein if the output of the state ma-
chine (56) corresponds to a 0, the line over which
the first detection signal was transmitted is deter-
mined to be the microphone line (44d).

11. A system for detecting an actual ground line with-
in a headset when a headset cable (40) has been
inserted into a mobile device communication port
(36), the cable (40) comprising at least one audio
line (44a, 44b), a ground line (44c) and a microphone
line (44d), the system comprising:

a switch matrix and jack detect (34);

a set of pin ports (42) located within the switch
matrix (34) for receiving the at least one audio
line (44a, 44b), the ground line (44c) and the
microphone line (44d);

a signal generator (33) for transmitting a detec-
tion signal;

a set of detectors (54) for detecting return sig-
nals of the at least one audio line (44a, 44b) in
response to transmission of the detection signal;
and

a processor (30) for detecting the actual ground
line based on the return signals sensed by the
set of detectors (54) by comparing the return
signals with the detection signal;

the system being configured such that after the
cable (40) is sensed, one of the ground line (44c)
or the microphone line (44d) is connected to a
ground reference voltage and the detection sig-
nal is transmitted over the other of the ground
or microphone line (44c, 44d).

12. The system of Claim 11 wherein the set of pin
ports (42) comprises a port (PIN5) for detecting a
presence of the cable (40).

13. The system of Claim 12 configured to sense the
presence of the cable (40) by measuring a parasitic
capacitance of the cable (40) between at least one
of the lines (44a, 44b, 44c, 44d) and the ground ref-
erence voltage.

14. The system of any one of Claims 11 to 13 further
comprising:

apparatus (56) for receiving the outputs from the
set of detectors (54) and for transmitting a result
of the outputs to the processor (30).
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15. The system of any one of Claims 11 to 14 further
comprising:

apparatus (56) for automatically receiving the
outputs from the set of detectors (54) and for
transmitting a result of the outputs to the proc-
essor (30).
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