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1

METHOD AND APPARATUS FOR OVERRIDING A PTT SWITCH TO ACTIVATE A MICROPHONE

- FIELD OF THE DISCLOSURE

The present disclosure relates generally to two-way radios and more particularly to

' éon‘irolling bypass operation of a push to talk (PTT) switch in a two-way radio device system.

BACKGROUND

Two-way radios are radio communication devices that transmit and receive radio
signals whicﬁ typically are modulvabted voice or audio signals.( Two-way radi_oé typically use
half duplex operation where they can either transmit or receive, but not both at the same time.
In an idle state a two-way radio monitors one or more selected radio channels, and a PTT
switch. If the two-way radio detects a signal on the monitored channel 6r channels, it begins
to receive the transmitted signal. By “receive” it is meant that the transmitted information is
demoduléted and processed for perception by the user, or other operaﬁon by the two-way
radio that is beyond merely monitoring the channel or chér_mels. Once thé monitoring detects
a signal in a monitored channel, the two-way radio changes from the idle state to a receive"
state. When audio signals are received over the channel, they are played over a speaker
connected to, or integfated with the two-way radio. Generally the audio signals\ are played at
a volume level sufficient to be heafd by the two-way radio user at a distance from the two-

way radio. Similarly, while in the idle state, if the user keys up the radio by pressing and

holding a PTT button, the two-way radio will immediately transmit, or attempt to transmit.

Typically, it is the user’s voice being transmitted, and more sophisti‘ca‘ted two-way radios will,

upon the PTT button being keyed (held), check to make sure the channel is available.

Given the immediacy of communication over other forms of wireless communication,
such as, for example, cellular telephony, two-way radio communication has maintained
popularity, especially in situations where immediate communication can be essential, such as

in public safety operations (e.g. police, fire, rescue). While two-way radios made for public
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safety organizations tend to be sophisticated, feature-rich devices, there is ‘also a market for
low cost two-way radios, with fewer features, referred to as “low tier” radios. Two-way hand
held portable radios (as opposed to, for example, vehicle mounted radios) are typically
designed to be operable with accessorieé, ranging from a simple earphone audio jack to more
sophisticated accessories. One feature that is provided in more the more expensive and
sophisticated two-way radios is voice activated transmit operation, where the user’s voice,
rather than the PTT switch, controls transmission.. With voice controlled transmission, when
the audio energy at the microphone exceeds a threshold, the radio begins transmitting._ |
Simple accessory.connectors do not offer the ability to provide sophisticated accessory
operation, however, and the control lines used for accessory connectors of more expensive

radios are not available in low tier radios.

_ Accordingly, there is a need for a method and apparatus for providing features
normally available only on higher tier two-way radios on lower cost two-way radios that have

limited accessory connection interfaces:

BRIEF DESCRIPTION OF THE FIGURES

" The accompanying figures, where like reference numerals refer to identical or
functionally similar elements throughout the separate views, together with the detailed
description below, are incorporated in and form part of the specification, and serve to further
illustrate embodiments of concepts that include the claimed invention, and explain various

principles and advantages of those embodiments.

"FIG. 1 is a block diagram of a two-way radio device system in accordance with some
embodiments;

~ FIG. 2 is a block diagram of a voltage controlled switch arrangement in accordance
with some embodiments;

~ FIG. 3 is a circuit schematic of a switch circuit in accordance with sdme

embodiments;



10

WO 2014/035232 PCT/MY2012/000248

FIG. 4 is a circuit schematic of a switch circuit in accordance with some

embodiments;

~ FIG. 5is a circuit schematic of a voltage sensing circuit in accordance with some
embodiments;

FIG. 6 is a circuit schematic of a multi-level voltage source in accordance with some

embodiments;

FIG. 7 is a circuit schematic of a multi-level voltage source in accordance with some

embodiments; and

_FIG. 8 is a flowchart diagram of a method of controlling a microphone bypass switch

in accordance with some embodiments.

Skilled artisans will appreciate that elements in the figures are illustrated for
simplicity and clarity and have not necessarily been drawn to scale. For example, the
dimensions of some of the elements in the figures may be exaggerated relative to other

elements to help to improve understanding of embodiments of the present invention.

The apparatus and method components have been represented where appropriate by
conventional symbols in the drawings, showing only those specific details that are pertinent
to understanding the embodiments of the present invention so as not to obscure the disclosure
with details that will be readily apparent to those of ordinary skill in the art having the benefit

of the description herein.

DETAILED DESCRIPTION

Some embodiments can include a method that comprises detecting connection of a
remote speaker accessory to a two-way radio. The remote speaker accessory can contain a
push to talk (PTT) switch that is coupled in series between a microphone and. a microphone
input of the remote speaker accessory. The ff_:mote speaker accessory can further include a
voltage controlled bypass switch connected in parallel with the PTT switch and operable to
be closed upon applicatiori of a voltage above a threshold level on the microphone input. The

method can further include applying a first voltage level to the microphone input. The first
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voltage level is below the threshold level. The method can further include detecting an
indication to operate the micrdphone in a hands-free mode, and responsive to detecting the

indication to operate in the hands-free mode, apply a second voltage level to the microphone

-input. The second voltage level is above the threshold level, causing the voltage controlled

bypass switch to close, and thereby bypass the PTT switch.

Some embodiments can include an apparatus that comprises a microphone, and a PTT
switch that is electrically coupled in series with the microphone, between the microphone and
a microphone input. The apparatus can further include a voltage controlled switch circuit
éomprising a first transistor switch element coupled in parallel with the PTT switch, and a
second transistor switch coupled to the first transistor switch that is operable to close the first
transistor switch when an input voltage on the microphone input is in a first voltage range.
When the ﬁréf transistor switch is closed it bypasses the PTT switch {and applying a voltage
on the microphone input to the microphone regardless of the PTT switch, and to open the first

transistor switch when the input voltage is in a second voltage range.

~FIG. 11s a block diagram of a two-way radio device system 100 in accordance with
some embodiments. The two-way radio device system 100 as illustrated here can include
two devices; a two-way radio 102 and an audio accessory 104 for use with the two-way radio
102 which is connectable to the two-way radio via an interface 105. The two-way radio 102
is a device that includes control, radio transceiver, and audio processing functions 106.
Generally, the two-way radio 102 includes circuitry and components for transmitting and

receiving radio signals, and in particular transmitting and receiving audio voice information

via radio signals. The two-way radio 102 typically also includes user interface elements,

such as a graphical display, keypad, buttons, and so on, to allow a user to control operation of
the two-way radio, and a controller, such as a microprocessor which executes instruction
code designed in accordance with the desired operation of the two-way radio 102. The audio

accessory 104 is coupled to the two-way radio at the interface 105, which can be, for example,

 a pair of audio jacks disposed in the two-way radio 102 which mate with corresponding audio

plugs of the audio accessory 104, as is well known. In some embodiments a pair of speaker

signal conductors 108 in the two-way radio 102 can be connected to a pair of speaker



10

WO 2014/035232 PCT/MY2012/000248

conductors 112 in the audio accessory 104 which provide audio signals to a speaker of
speaker assembly 118. Likewise, a pair of microphone conductors 110 in the two-way radio
102 can be connected to a microphone input line 114 and a ground reference, or return line
116 of the audio accessory 104. A push to talk (PTT) switch 120 is coupled in series between
the microphone input 114 and a microphone 122 (which is connected to the ground 116). A
voltage controlled switch 124 is coupled in parallel with the PTT switch 120. The
microphone 112 is operable with a direct current (DC) bias voltage in both a first voltage

range and a second voltage range.

In accordance with some embodiments, the two-way radio 102 provides a direct
current (DC) voltage on thé microphone input 114, such as from a selectable DC VOltage
source 126. The DC vbltage can be applied to the microphone 122 to activate the
microphone and allow the microphone to produce microphone signals, which are electrical
audio signals corresponding to acoustic signals incident on the microphone. The microphone
signals are fed to the two-way radio over the microphone input 114 where the two-way radio
102 can receive the microphone signals through a DC blocking capacitor (not shown) in the
audio component 106. To apply the DC voltage to the microphone, either the PTT switch
120 or the vbltage controlled switch 124 must be closed. The two-way radio device system
100 can be operated in either a regular PTT mode, where the PTT switch 120 must be pressed
to commence transmission, or a hands-free mbde, where the voltage controlled switch by
passes the PTT switch 120, and transmission can be performed, for example, upon voice |
activity detection. To operate in a PTT mode, the selectable DC voltage source 126 is
controlled, such as via control or selection line or lines 128, to provide a first DC voltage
level on the microphone input 114. The first DC voltage level is in a first voltage range that
does not cause the voltage controlled switch 124 to close, thereby bypassing the PTT switch
120. When the two-way radio is to be operated in a hands-free mode, such as in response to

an indication to operate in a hands-free mode, the two-way radio 102 controls the selectable

- DC voltage source 126 to provide a different, second DC voltage level on the microphone

input 114. The second DC voltage level is in a second range that causes the voltage

controlled switch circuit 124 to close, thereby bypassing the PTT switch 120. The first and
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second DC voltage ranges that cause the vbltage controlled switch 124 to be open or closed,

respectively, can be defined by a threshold voltage level of the voltage controlled switch 124.

" Thus, the PTT switch is only bypassed when the voltage applied to the microphone input 114

10

20

is in the second DC voltage range in the present example. For example, the first voltage
range can be below a threshold voltage of the voltage controlled switch 124, and the second
voltage range can be above the threshold voltage of the voltage controlled switch 124. The
audio accessory 104 can be, for example, a rémote speaker accessory that can be connected to
the two-way radio by a multi-conductor cable so that the user can, for example, wear the two-
way radio 102 on the user’s belt, and a portion of the audio accessory including the speaker
118, microphone 122, and PTT switch 120 can be in a housing componeﬁt that can be worn
near the user’s shoulder or on the user’s chest, for example. Embodiments allow the audio
accessory 104 to be used in a hands-free mode, where the user of the system 100 _caﬁ speak
without having to press a PTT button, and the user’s voice will be transmitted by the two-way
radio 102. The hands-free mode can be selected by the user in some embodiments, and in
some embodiments the hands-free mode can be rembtely initiated such as by a command
transmitted to the two-way radio 102, allowing remote parties to monitor audio at the user’s
location. While operating in a hands-free mode the two-way radio 102 can apply noise

reduction to the signal produced by the microphone 122, such as by using digital filtering.

FIG. 2 is a block diagram of a voltage controlled switch arrangement 200 in
accordance with some embodiments. In particular, the diagram shows the PTT switch 120
and voltage controlled switch 124 of FIG. 1, with further detail of circuit components used in

some embodiments. - A first transistor switch or switch circuit 202 is coupled in parallel with

~ the PTT switch 120, and is controlled to be alternatively closed or open, operating as a PTT

by'pass. switch to alternatively bypass the PTT switch 120, or not bypass the PTT switch 120.
When the first transistor switch 202 is closed, the PTT switch 102 is electrically bypassed
through the first transistor switch 202. The first transistor switch is coupled to, and '
controlled by a secbnd transistor switch 204 that is controlied by a voltage trigger 206. The
voltage trigger 206 provides a control signal or voltage to the second transistor switch 204

when the voltage between the microphone input 114 and the ground 116 reaches or exceeds a
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threshold level, causing the second transistor switch 204 to change states, from éhigh
impedance state to a low impedance state between the first transistor switch 202 and the
ground 116. When first transistor switch 202 is normally in a high impedance (open) state,
but when the second transistor switch 204 changes to its low impedance state, it causes the

first transistor switch 202 to change to its low impedance (closed) state, electrically bypassing

the PTT switch 120.

FIG. 3 is a circuit schematic of a switch circuit 300 in accordance with some

embodiments, and illustrates one exemplary implemehtation of the voltage controlled switch

circuit 124. A first transistor switch can be comprised of a P-type, or P-channel metallic
oxide semiconductor field effect transistor (MOSFET) 302, and a pull up resistance 304
coupled between the microphone input 114 and the gate of the P-type MOSFET 302. The
second transistor éwitch can be comprised of an N-type MOSFET 306, having its gate |

“coupled to the junction of a zener diode 308 and a pull down resistance 310. The zener diode

308 is coupled in series with the pull down resistance 310 between the microphone input 114
énd the ground 116, with the zener diode 308 coupled to the microphone input 114 and the
pull down resistance 310 is coupled to the ground 116. The zener diode 308 has a zener
breakdown voltage defined across it which, while a voltage applied to the zener diode 308 is
below the zener breakdown voltage, substantially no current flows through the zener diode
308 in the zener direction (e.g. from the microphone input 114 towards the ground 116).
Accordingly, when the voltage between the rhicrophone input 114 and the ground is below
the zener breakdown voltage of zener diode 308, the voltage across pull down resistance 310
is substantially zero. The zener diode 308 and pull down resistance 310 operate in some’
embodiments as the voltage trigger 206 of FIG. 2. When the voltage between the
microphone input 114 and the ground is greater than the zener breakdown voltage of zener
diode 308, the voltage across pull down resistance 310 is substantially the difference between
the voltage between the microphone input 114 and the ground 116 and the zener breakdown
Voltaée. Accordingly, the voltage applied to the microphone input 114, meaning across the
microphone input 114 and ground 116, has to exceed the sum of the zener breakdown voltage

and the voltage necessary across the pull down resistance 310 sufficient to turn on (close) the

PCT/MY2012/000248
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N-type MOSFET 306. By “on” it is meant that the MOSFET is in a low impedance state.
Onée the N-type MOSFET 306 is turned on, to its low impedance state, it effectively couples
gate of the P-type MOSFET 302, which is coupled to one end of the pull up resistance 304, to
the ground 116. When the gate of the P-type MOSFET 302 is pulled down due to the N-type
MOSFET 306 switching to its low impedance state, the P-type MOSFET 302 likewise
switches to a low impedanée state. ) ' )

| Accordingly, to operate the twd-way radio devicebsystem 100 in PTT mode, the
selectable DC voltage source 126 should apply a DC voltage to the microphone input 114
that is less than the sum of the turn-on voltage of the N-type MOSFET 306 and the zener

breakdown voltage, and preferably less than the zener breakdown Voltage. The zener diode

- 308 should be selected so that the zener breakdown voltage of the zener diode 308 is greater

than that necessary to activate the microphone 122 when the PTT switch 120 is closed (PTT
button pressed). To bypass the PTT switch 120 and operate in a hands-free mode, the
selectable DC voltage sourcer 126 must apply a sufficient DC voltage to the microphone input
114 to turn on the N-type MOSFET 306, and thereby turn on the P-type MOSFET 302.

“FIG. 4 is a circuit schematic of a switch circuit 400 in accordancé with some
embodiments. The switch circuit 400 shows an alternative to the use of MOSFETSs as shown
in FIG. 3. A P-type trémsistor 402 can be a PNP bipolar junction transistor (BJT), and can be
a Darlington-connected pair of PNP BJTs. An N-type transistor 404 can be an NPN BJT, and
can be a Darlington-connected pair of NPN BJTs. The P—type transistor 402 and N-type
transistor 404 can be substantially substituted in for the corresponding MOSFETs in FIG. 3,
as would be appreciated by those skilled in the art. The P-type transistor 402 can operate as
the first transistor switch and the N-type‘transistor 404 can operate as the second transistor
switch, controlling operation of the P-type transistor 402 responsive to an input current at ifs

base.

_FIG. 5 is a circuit schematic of a voltage sensing circuit in accordance with some
embodiments. The voltage sensing circuit 500 can be used in some embodiments as the
voltage trigger 206 of FIG. 2. The voltage sensing circuit 500 includes a comparator 502.

The comparator, as is known, has two inphts 514, 516, typically referred to as a non-inverting
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input and an inverting input. The comparator provides an output 512 that is at a high voltage

level when the non-inverting 514 input as at a higher level than the inverting input 516, and

_the output is at a low voltage level when the inverting input 516 is higher than the non-

invertihg input 514. The comparator 502 can compare the voltage on the microphone ihput
114, as sampled by a voltage divider comprised of resistors 508, 5>1 0, with a stable DC
reference voltage provided by a vo]tage‘reférence 504. In some embodiments the voltage
reference 504 can be a linear semiconductor regulator, whiéh' can be biased through bias
resistance 506, which can be internal or external to the linear regulator, as is known. In some
embodiments the voltage reference 504 can be a stable DC voltage power source, in which
case bias resistance 506 is not needed. The reference voltage provided by the voltage
reference 504 will be lower than the normal DC operating range applied to the microphone
line 114.

The voltage divider 508, 510 can be selected such that when the voltage applied to the
microphone line 114 is at a level corresponding to the PTT mode of operation, the divided
input voltage at non-inverting inp»ut 514 1s lower than the reference voltage provided by the
voltage reference 504 on inverting input 516, causing the output 512 to be low (subsfantially
zero), and not high enough to, for examplle, cause the second transistor switch 204 to trigger.
The voltage divider 508, 510 can also be selected so that when the voltage on the microphone
line 114 corresponds to operation in the hands-free mode, the voltage at the non-inverting
input 514 is higher than the reference voltage provided by the voltage reference 504 to the
inverting input 516, causing the output 512 to be high, and sufficient to, for Iexample cause
the PTT button (120) to be bypassed. Of course, one of ordinary skill will appreciate that the
voltage levels for PTT operation and hands-free operation, applied to the microphone input

514, can be reversed, and the inputs 514, 516 can be likewise switched to produce equivalent

operation.

FIG. 6 is a circuit schematic of a multi-level voltage source 600 in accordance with
some embodiments. The multi-level voltage source 600 can be used in some embodiments as
a selectable DC voltage source 126 as in FIG. 1. The multi-level voltage source 600 includes

a voltage regulator 602 that provides a regulated DC output voltage 604 that can be provided
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to the microphone input line 114. The voltage regulator receives feedback of its output 604
on a first input 620, that can be divided, for example, by resistors 606, 608. The voltage
regulator 602 controls its output 604 so that input 620 is at the same voltage level as a second
input 622. The voltage on the second input 622 is derived from a controllable voltage divider
comprised of resistors 610, 612, 614, and switch 616. The switch 616 is responsfve to an
input 618, which can be a digital input, and switches resistof 614 in parallel with resistor 612,
or effectively‘disconnect resistor 614 from being in parallel with resistor 612, depending on
whether switch 616 is closed or open, respectively. When switch 616 is open, a stable
reference voltage +Vref is divided across resistors 610 and 612. The stable voltage reference
+Vref can be, for example, from a regulated power supply. When switch 616 is closed,
resistor 614 will be connected substantially in parallel with fesistor 612, resulting in a lower

effective resistance between i_npht 622 and the ground, dropping the voltage at input 622, and

causing the voltage regulator 602 to lower its output 604 in correspondence. Thus, operating

the switch 616 via input 618 can change the voltage output 604. The switch 616 can be
opened to operate the two-way radio device system 100 in one mode (PTT or hands-free),
and it can be closed to operate the two-way radio device system 100 in the other mode since
each switch state (open or closed) results in a different voltage level being applied to

microphone input live 114 via output 604.

FIG. 7 is a circuit schematic of a multi-level voltage source 700 in accordance with
some embodiments. The multi-leve] voltage source 700 can be used in some embodiments as
a selectable DC voltage source 126 as in FIG. 1. The multi-level voltage source 700 provides
an output 710 that can be provided to microphone input line 114. The output 710 is one of a
plufali_ty of exclusively sel‘ecfcable voltage sources 702, 704, which each provide a different
DC voltage level and are connectable to the output 710 through switches 706, 708. A
selection signal 716 controls which switch 706, 708 is open and which is closed. For
example, the selection signal 716 can be directly connected to switch 708, and connected to
switch 706 through an inverter 712. Thus, an inverted selection signal 714 is provided to
switch 706. The selection signal can be bistable, operable in either a high voltage state or a

Jow voltage state. In the low voltage state, for example, switch 708 can be closed, and thus
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switch 706 will be open; connected voltage source 704 to the output 710. When the selection
signal 716 s high, switch 708 will be open and switch 706 will be closed, connecting voltage
source 702 to the output 710. Accordingly, the selection signal 716 can be controlled to

correspond to either a PTT mode or a hands-free mode.

» FIG. 8 is a flowchart diagram of a method 800 of controlling a microphone bypass
switch in accordance with some embodiments. Specifically, the method 800 can be used to
operate or control a two-way radio device system 100 as in FIG. 1, and either bypass the PTT
switch 120 or not, depénding on whether the two-way. radio device system 100 is to be
operated in a PTT mode or a hands-free mode. As an initial matter, the system 100 is
pow‘ered on, the audio accessory is connected to, and detected by the two-way radio, and the
two-way radio device system 100 can be operated initially by default in the PTT mode,
meaning the PTT switch 120 is not electrically bypassed, and the voltage provided on the
microphone input line 114 is at a first level. Thus, the method 100 shows in process 802 that
the first voltage level is applied, such as to the miérophone input 114 of the audio accessory
104. The metﬁo’d then determines if there has been an indication to operate in the hands-free
mode in process 804. The indication can come from a user of the two-way radio device
system 100, such as by selecting the hands-free mode in a menu. The indication can, in some
embodiments,'co_me from a remote source via a command signal transmitted to the two-way
radio 102 so that others can rémot¢1y monitor audio at the two-way radio 102. If there is no
indication to operate in the hands-free mode, the method simply maintains the first voltage at
the microphone input and continues to monitor for an indication to operate in a hands-free
mode. Ifthere is an indication to operate in the hands free mode, the method operates to
apply the second voltage level to the microphone input line 114, as indicated at process 806.
The second voltage level is in a range corresponding to a hands-free operation, and causes the
PTT button 120 to be electrically bypassed so that any audio signals produced by the
microphone are provided to the two-way radio, regardless of the PTT switch 120. After
applying the second voltage level at process 806, the method then checks to determine

whether all indications to operate in the hands-free mode have been cleared in process 808. It

" is contemplated that, for example, the user can select hand-free mode, and while operating in
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the hands-free mode, the two way radio 102 can receive a remote command to operate in the
‘hands free mode, and subsequent to receiving the command, the user de-selects the hands-
-free mode. However, if a remote command has not been received to cease hands-free
operation, then despite the uéer’s de-selection, the two-way radio will continue to operate in
the hands-free mode. Once all indication for hands-free operation has. cleared, the methbd “
returns to process 802 and changes the voltage at the microphone input back to the first level,
which is in a range corresponding to the PTT mode of operation where the PTT switch 120 |
must be closed, such as by pressing a PTT button to close the PTT switch 120. Thus, in PTT
mode, audio signals produced by the microphone will only be provided to the two-way radio
102 while the PTT switch is. closed.

~ Accordingly benefits of the diéclosed embodiments include the ability of a user to
opefate two-way radio device system having only a two conductor speaker jack and a two
conductdr microphone jackin a hands-free mode such that the user does not have to press the
PTT button on the audio accessory to transmit. Similarly, embodiments also allow a remote
party to activate the microphone of an audio accessory of a user’s two-way radio device
system to allow the remote party to monitor audio at the user’s location (with or without the
user’s knowledge). The embodiments obviate the need for multi-conductor accessory

connectors that have control lines in addition to speaker and microphone lines.

_ In the foregoing specification, specific embodiments have been described. However,
one of ordinary skill in the art appreciates that various modifications and changes can be
made without departing from the scope of the invention as set forth in the claims below.
Accordingly, the specification and figures are to be regarded in an illustrative rather than a
restrictive sensé, and all such modifications are intended to be included within the scope of

present teachings.

The benefits, advantages, solutions to problems, and any element(s) that may cause
any benefit, advantage, or solution to occur or become more pronounced are not to be
construéd as a critical, required, or essential features or elements of any or al] the claims. The
invention is defined solely by the appended claims including any amendments made during

the pendency of this application and all equivalents of those claims as issued.
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Moreover in this document, relational terms such as first and second, top and bottom,.
and the like may be used solely to distinguish one entity or action from another entity or
action without necessarily requiring or implying any actual such relationship or order .

nn

comprising,” “has”, “having,”

RN 11 LN 1Y

“includes”, “including,

EE IR 14

contains”, containing” or any other variation thereof, are intended
to cover a non-exclusive inclusion, such that a process, method, article, or apparatus that
comprises, has, includes, contains a list of elements does not include only those elements but
may include other elements not expressly listed or inherent to such process, method, article,
or appératus. An element proceeded by “comprises ...a”, “has ...a”, “includes ...a”, |
“contains ...a” does hot, withbut more constraints, preclude the existence of additional
identical elements in the process, method, article, or apparatus that comprises, has, includes,
contains the element. The terms “a” and “an” are defined as one or more unless explicitly
stated otherwise herein. The terms “substantially”, “essentially”, “apprdximately”, “about”
or.any other version thereof, are defined as being close to as understood by one of ordinary
skill in the art, and in one non—iimiting embodiment the term is defined to be within 10%, in
another embodiment within 5%, in another embodiment within 1% and in another
embodiment Within 0.5%. The term “coupled” as used herein is defined as connected,
although not necessarily directly and not necessarily mechanically. A device or structure that

is “configured” in a certain way is configured in at least that way, but may also be configured

in ways that are not listed.

It will be appreciated that some embodiments may be comprised of one or more
generic or specialized processors (or “processing devices”) such as microprocessors, digital
signal processors, customized processors and field programmable gate arrays (FPGAs) and
unique stored program instructions (including both software and firmware) that control the
one or more processors to implement, in conjunction with certain non-processor circuits,
some, most, or all of the functions of the method and/or apparatus described herein.
Alternatively, some or all functions could be implemented by a state machine that has no

stored program instructions, or in one or more application specific integrated circuits (ASICs),
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in which each function or some combinations of certain of the functions are implemented as

custom logic. Of course, a combination of the two approaches could be used.

* Moreover, an embodiment can be implemented as a computer-readable storage
medium having computer readable code stored thereon for programming a computer (e.g.,
comprising a processor) to perform a method as described and claimed herein. Examples of
such computer-readable storage mediums include, but are not limited to, a hard» disk, a CD-
ROM, an optical storage device, a magnetic storage device, a ROM (Read Only Memory),a
PROM (Programmable Read Only Memory), an EPROM (Erasable Programmable Read ,
Only Memory), an EEPROM (Electrically Erasable Programmable Read Only Memory) and
a Flash memory. Further, it is expected that one of ordinary skill, notwithstanding possibly
significant effort and many design choices motivated by, for eﬁample, available time, current
technology, and economic considerations, when guided by the concepts and principles
disclosediherein will be readily capable of generating such software instructions and

programs and ICs with minimal experimentation.

The Abstract of the Disclosure is provided to allow the reader to quickly ascertain the
nature of the technical disclosure. It is submitted with the understanding that it will not be
used to interpret or limit the scope or meaning of the claims. In addition, in the foregoing
Detailed Description, it can be seen that various features are grouped together in various
embodiments for the purpose of streamliining the disclosure. This method of disclosure is not
to be interpreted as reflecting an intention that the claimed embodiments require more
features than are expressly recited in each claim. Rather, as the following claims reflect,
inventive subject matter lies in less than all features of a single disclosed embodiment. Thus
the following claims are hereby incorporated into the Detailed Description, with each claim

standing on its own as a separately claimed subject matter.
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Claims

.Wé élaim:

1. An apparatus, comprising: ‘ o ‘ -

a mlcrophone operable with a dlrect current (DC) blas voltage in both a first voltage range and -

second voltage range;

a push to talk (PTT) switch electrically - coupled 'in'series with the microphone between th
microphone and a mlcrophone input; and o }

a voltage controlled switch circuit comprising a first transistor sw1tch element coupled i
parallel w1th'the PTT switch, and a second transistor switch coupled to the first transistor switc,

that is.operable to close the first transistor switch only whe_n an input voltage on the microphon

‘input is in the first voltage range, and to open the first transistor switch when the input voltag

on the microphone line is not in the first voltage range.

2. The apparatué_of claim 1, wherein the first voltage range is any voltage higher

than a threshold voltage level of the voltage controlled switch circuit.

3. The apparatus of claim 2, wherein the first transistor switch is a P-type transistor, the secon
transistor switch is an N-type transistor, the apparatus further comprising a zener diode couple
in series with a resistance ‘between the microphone input and a ground reference, the secon

transistor switch has a gate coupled to a junction of the zener diode and the resistance.

4. The appafatué of claim 1, wherein the épparatus is an audio accessory further comprising

~ speaker configured to be connected to a two-way radio.

5. A method, comprising:

detecting connection of an audio accessory to a two-way radio, the audio accessory containing

_push to talk (PTT) switch coupled in series between a m{crophdne and a microphone input o

the audio accessbry,' a voltage controlled bypass switch connected in parallel with the PT"
switch and operable to be closed upon application of a voltage above a threshold level on th
microphone input; | '

applying a first voltage level to the microphone input, the first voltage

level being below the threshold level:
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responsive to detecting the indication to operate in the hands-free mode, applying a seconc

voltage level to the microphone input, the second voltage level heing above the threshold leve

~ causing the voltage controlled bypass switch to close.

6. The method of claim 5 further comprising:
subsequent to detecting the 1nd1cat10n to operate in the hands-free mode detecting an end of th
indication to operate in the hands-free mode; and

responsive to detecting the end of the indication to.operate in the handsfree mode, resetting the

 voltage applied to the ml_crophone input to a level below the thresholdflevel. ’

7. The method of claim 5, whereih detecting the indicétion to operate in the hands-free mode

comprising detecting a user input at the two-way radio to operate in the hands-free mode.

8. The method of claim 5, wherein detecting the indication te“o'perate in the hands-free mode

comprising detecting a remote command received at the twovwey radio via a radio signal tc

operate in the hands-free mode.

9. The method of claim 5, further comprising, responsive to detecting the indication to operatc
in the hands-free mode, detecting voice activity at the microphone by the two-way radio; and
responsive to detecting voice activityvat the microphone the two-way radio transmitting a radic

signal including an audio signal from the microphone.

10. The method of claim 5, wherein applying the second voltage level to the microphone inpw
comprises adjusting a voltage source of the two-way radio to change from the first voltage leve:

to the second voltage level.

11. The method of claim 5, wherein applying the second voltage level to the microphone inpul
cemprises switching from a first voltage source providing the first voltage level to a seconc

voltage source providing the second voltage level.

12. The method of claim 5, wherein detecting the indication to operate in the hands-free mode
comprises detecting a first indication to operate in the hands free mode, the method further

comprises:
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continuing to operate in the hands free mode until both the first and second indications t

operate in the hands free mode have ended

13. The method of claim 12, wherein:

the first indication to operate in the hands free mode is one of either a user input at the two-wa;

radio or a remote command recelved at the two-way radio via a radio signal; and

the second indication to operate in the hands free mode i is the other of the user input at the two

“way radio and the remote command received at the two-way radio via a radio signal.

14. The method of claim 5 wherein causing the voltage controlled bypass switch to clos

compﬁsescausing a P-type transistor switch coupled in-patallel with the PTT switch to close.

15. A two-way radio device system, comprlsmg

a two-way radio operable to transmlt and receive radio signals and including an accessor*
connector that has a speaker connection and a mlcrophone input, and configured to apply a ﬁrs
volitage level to the microphone input for operéting in a push to talk (PTT) mode and to apply :
second voltage level to the microphone input for operating in a hands free mode;

an audio accessory configured to be coupled to the two-radio at the accessory connector anc
including: |

a speaker operably coupled to the speaker connection;

a microphone;

a PTT switch operably coupled in series between the microphone and the microphone input; anc
a voltage controlled switch, including a PTT bypass switch element coupled in parallel with the
PTT switch of the audio accessory, that is operable to close the PTT bypass switch elemen
responsive to the second ' N

voltage level being applied to the microphone input, and to open the PTT bypass switch elemen

responsive to the first voltage being applied to the microphone input.

16. The two-way radio device system of claim 15, wherein:
the PTT bypass switch element comprises a P-type transistor coupled in parallel with the PT]

switch of the audio accessory;

tha wunltaoe erantrallad cwriterh fuirther camnricee an Notvmne trancictnr rannled ta the Potune
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the voltage controlled switch further comprlses a zener diode coupled in series with a resistance
between the m1crophone input and a ground reference,
-wherein a gate of the N-type transistor is coupled to a junction of the zener diode

and the resistance.

~ 17. The two-way radio device system of claim 15, wherein the first voltage is any voltage

: higher than a threshold voltage level of the voltage controllegi switch.

18. The two-way radio device system of claim 15 Wherem the speaker connection compnses e

'speaker Jack and the mlcrophone input comprlses a mlcrophone jack.
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