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(57) Abstract: A user device determines whether a device connected to its headset jack is an audio accessory device. If the device
connected to the headset jack is an audio accessory, the user device connects one or more pins of the headset jack to an audio codec.
If the device plugged into the headset jack is not an audio accessory device, the user device connects one or more pins of the headset
jack to alternate circuitry. The user device then determines, through the alternate circuitry, an electrical operating parameter require -
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through the headset jack. The alternate circuitry may include an adjustable voltage regulator and/or an adjustable current regulator
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ELECTRONICS INTERFACE FOR DEVICE HEADSET JACK

CROSS-REFERENCE TO RELATED APPLICATION

This application claims the benefit of U.S. Patent Application No. 14/499,604,
entitled "ELECTRONICS INTERFACE FOR DEVICE HEADSET JACK" and
filed on 29 September 2014, which is expressly incorporated by reference herein in

its entirety.

BACKGROUND
Field

The present disclosure relates generally to communication devices, and more
particularly to an electronics interface for a device headset jack that switches jack
pins to different device circuitry depending on the type of accessory connected to

the jack.
Background

The use of the headset jack for applications including audio input, audio output
and other accessories is addressed. Accessory devices that provide application such
as biometric sensing, environmental sensing, and financial transactions may be
connected to any a headset jack such as a standard 4-pin 3.5mm audio jack. Most of
these accessory devices use the open interface of headset jack and the audio coder-
decoder (codec) on the chip-set to operate. A disadvantage of such operation arises
from limitations, such as output current or output bias-voltages, inherent in the audio
codec. To compensate for limitations of the audio codec, these external accessories
may require additional circuitry and complexity. For example, if multiple sensors
are connected at the same time, more output current/power may be needed than the
codec circuit may be able to provide. Or there may be accessory devices which may
require output voltage totally different from what codec circuits may be able to

source. Or these accessories may require digital input/output signaling.

SUMMARY
In an aspect of the disclosure, a method, a computer program product, and an
apparatus are provided. An apparatus, e.g., a user device, determines whether a
device connected to its headset jack is an audio accessory device. If the device

plugged into the headset jack is an audio accessory, the user device connects one or



WO 2016/053556 PCT/US2015/047989

[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

more pins of the headset jack to an audio codec. If the device connected to the
headset jack is not an audio accessory device, the user device connects one or more
pins of the headset jack to alternate circuitry. The user device then determines,
through the alternate circuitry, an electrical operating parameter requirement of the
accessory device, and provides, from the alternate circuitry, the required operating
parameter to the accessory device through the headset jack. The alternate circuitry
may include an adjustable voltage regulator and/or an adjustable current regulator
and the required operating parameter may be one or more of a voltage supply and a

current supply.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a schematic block diagram of a user device having a standard interface
between a headset jack and an audio coder-decoder (codec).

FIG. 2 is a schematic block diagram of a user device having a switchable
interface between a headset jack and device components or circuitry.

FIG. 3 is a flow chart of a method of operating a user device of FIG. 2 when an
accessory is connected to the headset jack.

FIG. 4 is a diagram illustrating a hardware implementation for a user device

employing a processing system to implement the method of FIG. 3.

DETAILED DESCRIPTION

The detailed description set forth below in connection with the appended
drawings is intended as a description of various configurations and is not intended to
represent the only configurations in which the concepts described herein may be
practiced. The detailed description includes specific details for the purpose of
providing a thorough understanding of various concepts. However, it will be
apparent to those skilled in the art that these concepts may be practiced without
these specific details. In some instances, well known structures and components are
shown in block diagram form in order to avoid obscuring such concepts.

Several aspects of providing an electronics interface for a device headset jack
are presented below with reference to various apparatuses and methods. These
apparatuses and methods are described in the following detailed description and
illustrated in the accompanying drawings by various blocks, modules, components,
circuits, steps, processes, algorithms, etc. (collectively referred to as “elements”).

These elements may be implemented using electronic hardware, computer software,
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or any combination thereof. Whether such elements are implemented as hardware
or software depends upon the particular application and design constraints imposed
on the overall system.

By way of example, an element, or any portion of an element, or any
combination of elements may be implemented with a “processing system” that
includes one or more processors. Examples of processors include microprocessors,
microcontrollers, digital signal processors (DSPs), field programmable gate arrays
(FPGAs), programmable logic devices (PLDs), state machines, gated logic, discrete
hardware circuits, and other suitable hardware configured to perform the various
functionality described throughout this disclosure. One or more processors in the
processing system may execute software. Software shall be construed broadly to
mean instructions, instruction sets, code, code segments, program code, programs,
subprograms, software modules, applications, software applications, software
packages, routines, subroutines, objects, executables, threads of execution,
procedures, functions, etc., whether referred to as software, firmware, middleware,
microcode, hardware description language, or otherwise.

Accordingly, in one or more exemplary embodiments, the functions described
may be implemented in hardware, software, firmware, or any combination thereof.
If implemented in software, the functions may be stored on or encoded as one or
more instructions or code on a computer-readable medium. Computer-readable
media includes computer storage media. Storage media may be any available
media that can be accessed by a computer. By way of example, and not limitation,
such computer-readable media can comprise RAM, ROM, EEPROM, CD-ROM or
other optical disk storage, magnetic disk storage or other magnetic storage devices,
or any other medium that can be used to carry or store desired program code in the
form of instructions or data structures and that can be accessed by a computer.

FIG. 1 is a schematic block diagram of a user device 100 having a standard
interface between a headset jack 102 and an audio coder-decoder (codec) 104
integrated chip (IC). The codec 104 functions to provide audio capture and
playback. The codec 104 may include a digital signal processor (DSP) and an
analog-to-digital (ADC) and digital-to-analog (DAC) converters.

The headset jack 102 is typically used for an audio accessory device, such as a
headset/phone or earpiece/bud. In one standard configuration the headset jack 102

has four pin connections. The microphone-in (MIC) pin 106 is an analog input to
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the codec 104 and functions to provide voice sampling. The ground (GND) pin 108
is common analog ground for input and output pins from the codec 104. The
headphone-right (HPHR) pin 110 and the headphone-left (HPHL) pin 112 are
analog outputs from the codec 104 and function to provide audio playback.

Recently, the headset jack 102 and codec 104 have been used for purposes other
than audio sampling and playback. For example, the headset jack 102 and codec
104 may be used for biometric sensing (http://www.valencell.com), environmental
sensing  (http://www.mylapka.com), and  financial transactions  (see
http://www.squareup.com). In some of these applications, a microphone bias 114 of
the codec 104 provides a fixed current or fixed voltage supply to the connected
sensor through the MIC pin 106. Signals from the connected non-audio accessory
device may be input to the codec 104 through the MIC IN P 116 and digitized by a
CODEC-capture path (MIC-ADC), which is normally part of an analog-front-end
module of the codec 104.

As described above, the use of the headset jack for applications other than audio
input and output is increasing. Accessory devices that provide applications such as
biometric sensing, environmental sensing, and financial transactions may be
connected to a headset jack. Most of these accessory devices use the open interface
of headset jack and the audio coder-decoder (codec) on the chip-set to operate. A
disadvantage of such operation arises from limitations, such as output current or
fixed output bias-voltages, inherent in current usage of these interfaces.

FIG. 2 is a schematic block diagram of a user device 200 that includes a
switchable interface or switching mechanism 202 between a headset jack 204 and an
audio codec 206 and alternate circuitry 208. The audio codec 206 provides audio
capture and playback for an audio accessory 228 connected to the headset jack 204.
The codec 206 also interfaces with a DSP 210. The alternate circuitry 208 may
include, but is not limited to, for example, one or more of an adjustable voltage
regulator 212, an adjustable current regulator 214, a digital data in/out 216, an
analog data in/out 218, a clock 242, a battery charger 234, and a ground 236.
Depending on the type of accessory device, e.g., audio headphones 228, non-audio
device 230, connected to the headset jack 204, the switchable interface 202 provides
connection to the audio codec 206 or one or more of the alternate circuitries 208. A

controller 232 receives an indication of the accessory type and outputs a switch
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control signal to control the switchable interface 202. The indication of the
accessory type may come from the codec 206.

The switching mechanism 202, an audio codec 206, alternate circuitry 208
(including the voltage regulator 212, the current regulator 214, the digital data in/out
216, the analog data in/out 218, the clock 242, the battery charger 234) and the
controller 232 may be referred to herein as modules. The modules may be software
modules running in a processor, resident/stored on a computer readable medium,
one or more of hardware modules coupled to a processor, or some combination
thereof.

As previously described, the headset jack 204 has four pin connections that are
normally connected to the audio codec 206. The microphone-in (MIC) pin 220 is an
analog input to the codec 204 and functions to provide voice sampling. The ground
(GND) pin 222 is common analog ground for input and output pins from the codec
204. The headphone-right (HPHR) pin 224 and the headphone-left (HPHL) pin 226
are analog outputs from the codec 204 and function to provide audio playback.

The switching mechanism 202 under control of the controller 232 allows for
connection between the headset pins 220, 222, 224, 226 and one of the audio codec
206 and the alternate circuitry 208. In one configuration, the switchable interface
202 is a multiplexer. When connected to the audio codec 206, the headset jack
connection pins may be connected to the audio codec as described above. When
connected to alternate circuitry 208, the headset jack connection pins may be
connected to one or more of the voltage regulator module 212, the current regulator
module 214, the digital data in/out module 216, the analog data in/out module 218,
the clock module 242, the battery charger module 234, and ground 236, depending
on the connected accessory type and the requirements of the connected accessory.

For example, if the connected accessory type is a sensor accessory device, then
the MIC pin 220 may be connected to either the digital data in/out 216 or the analog
data in/out 218, the GND pin 222 is connected to the GND 236, the HPHR pin 224
is connected to the adjustable voltage regulator 212, and the HPHL pin 226 is
connected to the adjustable current regulator 214. The adjustable voltage regulator
212 and the adjustable current regulator 214 can be merged and connected to one of
the HPHR 224 or HPHL 226 pins. In yet another embodiment, two of the same

types of the adjustable voltage regulator or the current regulator may be connected
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to HPHR 224 and HPHL 226 pins. Hence, flexible connection through switchable
interface 202 is not limited to the above examples.

FIG. 3 is a flow chart 300 of a method of operation of a user device 200 of FIG.
2 when an accessory is connected to a headset jack of the user device. The method
may be performed by the user device 200. At step 302, the user device detects that
an accessory device 228, 230 is plugged into the headset jack 204 and determines
whether the accessory device is an audio accessory or something other than an audio
accessory, e.g., a sensor device, a financial data transaction device, etc. Detection of
a plugged-in accessory device 228, 230 may be done using techniques known in the
art. For example, the audio codec 206 may detect when an accessory has been
plugged into the headset jack 204 based on the voltage level or current level change
on MIC BIAS terminal 238. The MIC BIAS terminal 238 is floating when there is
no device connected; hence there is no active current sourced to the MIC pin 220 in
the jack 204. On the other hand, when a device is connected, the current is pulled
through the MIC pin 220 to the external device. The difference in current level
between these two situations is captured by detection circuits inside the audio codec
206. The audio codec 206 provides this status change to a preceding processor (not
shown).

Continuing with step 302, upon detecting a plugged in accessory device 228,
230, the user device determines what type of device, e.g., audio or non-audio, is
plugged in. To this end, the audio codec 206 may send a signal to the connected
accessory 228, 230. In one implementation, the signal may be a current pulse sent
through the MIC BIAS 238 terminal or the MIC IN P terminal 240 of the audio
codec 206. Normally, headsets or other audio accessories may be distinguished
from non-audio accessories by detecting their impedance level across the HPHR pin
224 and the HPHL 226 pin, or between the HPHL pin 226 and the GND 236 pin.
For example, in the case of audio headphones having a 32 ohm impedance, the
audio codec 206 may send a current pulse through the HPHL pin 226 and measure
the impedance across the HPHL pin 226 and the HPHR pin 224. If the impedance is
something other than 32 ohms, the user device determines that the plugged-in
accessory device 230 is something other than an audio headphone.

Below is a table of example pin connections between a multiplexer 202 input
side interfacing with a codec 206 and output side interfacing with a headset jack 204

for impedance measurement purposes:
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Table 1

202 Left-Side (In to 202 Right-Side (Out State/Parameter
Mux) Chip-side from Mux)
Headset Jack side

MIC IN P MIC Current source or Pull-up
switch may be connected.
Internally, there may be a
comparator to detect open
circuit or something is shorted
to GND with low impedance.
Alternative to detection
through HPHL or second

option.

HPH R HPHR All circuits internally in chip
side power down or high-Z

state

HPH L HPHL Current source or Pull-up
switch may be connected.
Internally, there may be a
comparator to detect open
circuit or something is shorted

to GND with low impedance.

GND GND Signal common ground.

At step 304, if the connected accessory is determined to be an audio accessory
device 228, the process proceeds to step 306 where the user device connects one or
more pins 220, 222, 224, 226 of a headset jack of the user device to an audio codec
204. The pins 220, 222, 224, 226 may be normally connected to the audio codec
204 through a switching mechanism 202, such as a multiplexer. In this case, the
user device connects the one or more pins 220, 222, 224, 226 to the audio codec 204
by maintaining the normally connected state of the pin-to-codec connections. The
normally connected state of the pin-to-codec connections may be as described above

with reference to FIG. 2. In one implementation, a controller 232 maintains the
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switching mechanism 202 in the normally connected state by providing a switch
control signal corresponding to the normally connected state.

If at step 304, the connected accessory 230 is determined to be a non-audio
accessory device, the process proceeds to step 308 where the user device connects
one or more pins 220, 222, 224, 226 of the headset jack 204 to alternate circuitry
208 other than the audio codec 206. Connecting one or more pins 220, 222, 224,
226 of the headset jack 204 to alternate circuitry 208 may be done by switching
connections of the one or more pins normally connected to the audio codec 206 to
connections with the alternate circuitry. Such switching of connection may be made
through the switching mechanism 202 based on switch control signals provided by
the controller 232.

At this point, while the user device has determined that a non-audio accessory
230 is plugged into the headset jack 204, the user device may not yet know the type
of non-audio accessory. Accordingly, the switching mechanism 202 may connect
one or more of the headset jack pins 220, 222, 224, 226 to one or more of the digital
data in/out module 216 and analog data in/out module 218 so the user device may
communicate with the non-audio accessory device 230 to determine the accessory
device type. For example, the user device, under control of the controller 232, may
poll or handshake with the connected non-audio accessory device 230 through the
digital data in/out module 216 until the user device determines the type of non-audio
accessory that is connected. One exemplary embodiment is to communicate and
decide what type of output is needed. Hence, during initial communication, the non-
audio accessory 230 may provide one or more of the voltage level and the current
level needed from the adjustable current regulator 214 and the adjustable voltage
regulator 212. After necessary power levels are provided to the non-audio accessory
230, then, the accessory may continue communicating through the digital data in/out
pin 216 in order to provide or receive real information corresponding to the type of
non-audio accessory 230. This information may be (but not limited to) credit card
payment, or data collected by environmental sensor, or it may be heartbeat rate of
the user, or any other sensory information.

At step 310, upon connection between the headset jack pins 220, 222, 224, 226
and alternate circuitry 208, the user device determines, through the alternate
circuitry, an electrical operating parameter requirement of the non-audio accessory

device 230. For example, if the alternate circuitry 208 includes a digital data in/out
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module 216, the user device, under control of the controller 232, may determine an
electrical operating parameter requirement of the non-audio accessory device 230 by
sending a request for such information to the accessory device over the digital data
in/out module 216 and receiving information from the accessory device
corresponding to the operating parameter requirement through the digital data in/out
module 216. The electrical operating parameter requirement may be for example,
one of a required voltage supply, a required current supply, or a low power
indication.

At step 312, the user device provides, from the alternate circuitry 208, the
required operating parameter to the non-audio accessory device 230 through the
headset jack 204. In the case of a required voltage, the controller 232 may adjust the
programmable voltage regulator module 212 of the alternate circuitry 208 to output
the required voltage through an appropriate pin of the headset jack 204. For
example, in one configuration the voltage regulator module 212 may provide
voltages from 0.1V to 3.7V or lower than high battery voltage of 4.2V. For
example, in one configuration the voltage regulator module 212 may provide
voltages in the range of 1.2V to an external biometric sensor.

In the case of a required current, the controller 232 may adjust programmable
current regulator module 214 of the alternate circuitry to output the required current
through an appropriate pin of the headset jack 204 varying from few hundreds of
micro-amperes to high hundreds of milliamperes. For example, for various
commercially available sensor types, the current regulator module 214 may provide:
1) for a fingerprint sensor, a normal current of 70mA and a maximum current of 220
mA current; 2) a heart beat sensor, an operating current of 100mA; 3) a gas sensor, a
minimum current of 60mA and a maximum current of 165mA; 4) a smoke detector,
a standby current of 70uA and an alarm current of 60mA.

Below is a table of example pin connections between a multiplexer 202 input
side interfacing with auxiliary circuitry 208 and output side interfacing with a

headset jack 204 for variable current supply purposes:
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Table 2
202 Left-Side (Into | 202 Right-Side (Out State/Parameter
Mux) Chip-side from Mux)
Headset Jack side

Adjustable Voltage or | MIC Current source or Pull-up

Current Regulator switch may be connected.

212 or 214 (based on Internally, there may be a

the need from comparator to detect open

external device) circuit or something is shorted
to GND with low impedance.
Alternative to detection
through HPHL or second
option.

Digital Data In/Out HPHR All circuits internally in chip
side power down or high-Z
state

CLK HPHL Current source or Pull-up
switch may be connected.
Internally, there may be a
comparator to detect open
circuit or something is shorted
to GND with low impedance.

GND GND Signal common ground.

If analog communication is preferred then multiple regulators (e.g., a voltage

regulator and a current regulator) can be provided as follows:

Voltage Regulator
212 or 214 (based on

Table 3
202 Left-Side (Into | 202 Right-Side (Out State/Parameter
Mux) Chip-side from Mux)
Headset Jack side
Adjustable Current or | MIC Current source or Pull-up

switch may be connected.

Internally, there may be a

10




WO 2016/053556 PCT/US2015/047989

202 Left-Side (Into | 202 Right-Side (Out State/Parameter

Mux) Chip-side from Mux)

Headset Jack side

the need from comparator to detect open

external device) circuit or something is shorted
to GND with low impedance.
Alternative to detection
through HPHL or second
option.

Analog Data In/Out | HPHR All circuits internally in chip
side power down or high-Z
state

Adjustable Current or | HPHL Current source or Pull-up

Voltage Regulator switch may be connected.

212 or 214 (based on Internally, there may be a

the need from comparator to detect open

external device) circuit or something is shorted
to GND with low impedance.

GND GND Signal common ground.

[0033] In the case of a low power indication from the non-audio accessory device 230,
the controller 232 may control the switching mechanism 202 to connect the battery
charger 234 to appropriate pins of the headset jack 204 to thereby provide
connections for purposes of charging the non-audio accessory. The battery charger
234 provides an interface between charging components, e.g. battery, of the non-
audio accessory 230 and a charging source associated with the user device. In one
implementation, the battery charger 234 may connect the charging components of
the non-audio accessory 230 to the user device 200 battery (not shown), in which
case the non-audio accessory is charged by the device battery. In another
implementation, the battery charger 234 may connect the charging components of
the non-audio accessory 230 to the charging port (not shown) of the user device 200,

in which case the non-audio accessory may be charged by an external battery

11
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charging source, e.g., clectrical outlet, connected to the charging port of the user
device.

[0034] In the case of a low power indication from the user device 200 itself, the
controller 232 may control the switching mechanism 202 to connect the battery
charger 234 to appropriate pins of the headset jack 204 to thereby provide
connections for purposes of charging the user device 200. The battery charger 234
provides an interface between the battery of the user device 200 and a charging
source associated with the non-audio accessory 230. In one implementation, the
battery charger 234 may connect the battery of the user device 200 to the non-audio
accessory 230 battery (not shown), in which case the user device 200 is charged by
the non-audio accessory 230 battery. In another implementation, the battery charger
234 may connect the battery of the user device to the charging port (not shown) of
the non-audio accessory 230, in which case the user device may be charged by an
external battery charging source, e.g., electrical outlet, through the non-audio
accessory.

[0035] Below is a table of example pin connections between a multiplexer 202 input
side interfacing with a auxiliary circuitry 208 and output side interfacing with a

headset jack 204 for battery charging purposes:

12
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Table 4
202 Left-Side (Into | 202 Right-Side (Out State/Parameter
Mux) Chip-side from Mux)
Headset Jack side

No Connect or MIC Current source or Pull-up

Battery Charger 234 switch may be connected.

(if additional port is Internally, there may be a

needed) comparator to detect open
circuit or something is shorted
to GND with low impedance.
Alternative to detection
through HPHL or second
option.

Digital or Analog HPHR All circuits internally in chip

Data In/Out side power down or high-Z
state

Battery Charger 234 | HPHL Current source or Pull-up
switch may be connected.
Internally, there may be a
comparator to detect open
circuit or something is shorted
to GND with low impedance.

GND GND Signal common ground.

[0036]

With reference to FIG. 2, in some configurations, an audio accessory 228 may

include one or more non-audio components. For example, a headset may include a

sensor component, e.g., heart rate monitor. In the case of an integrated audio/non-

audio accessory, the user device may connect one or more pins of the headset jack

204 to alternate circuitry 208 other than the audio codec 208 during operation of the

non-audio component of the audio accessory. In this configuration, the user device

may measure a load of the non-audio component of the audio accessory through the

audio codec 206, or receive a request from the non-audio component for an

electrical parameter through the audio codec.

13

In response, the user device may
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switch one or more headset connections away from the audio codec 208 to the
auxiliary circuitry 208 to facilitate operation of the non-audio component. The
foregoing may also apply to a non-audio accessory 230 having an audio component.
In either case, the user device may dynamically switch back and forth between
connections as needed based on the requirements of the audio and non-audio
functionality of the integrated accessory device.

[0037] In the foregoing description, the type of, and operating requirements of, non-
audio devices is determined through communication between the non-audio device
and the user device. In other configurations, the type and operating requirements
may be mapped to impedance measurements and stored in user device memory. In
this embodiment, if the impedance measured as part of step 302 does not correspond
to an audio headset, the measured impedance may be compared to a look-up table
that includes impedance measurements and corresponding operating parameters.
For example, the look up table may include an entry for an impedance measurement
in the range of 100 ohms to 200 ohms that corresponds to a heart beat sensor that
requires 100mA of operating current.

[0038] FIG. 4 is a diagram illustrating an example of a hardware implementation for a
user device 200" employing a processing system 414. The processing system 414
may be implemented with a bus architecture, represented generally by the bus 408.
The bus 408 may include any number of interconnecting buses and bridges
depending on the specific application of the processing system 414 and the overall
design constraints. The bus 408 links together various circuits including one or
more processors and/or hardware modules, represented by the processor 404, the
connection/switch module 202", the connection/switch control module 2327, the
alternate circuitry module 208", the audio codec module 202", and the computer-
readable medium 406. The bus 408 may also link various other circuits such as
timing sources, peripherals, voltage regulators, and power management circuits,
which are well known in the art, and therefore, will not be described any further.

[0039] With reference to FIG. 2, the connection/switch module 202" may correspond to
a switching mechanism 202 and may be, for example, a multiplexer. The
connection/switch control module 232" may correspond to a controller 232 that is
configured to receive inputs, e.g., accessory type indication, from other user device
components, to output switch control signals to the switching mechanism 202 based

on the received input, to communicate (e.g., poll and handshake) with non-audio
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accessory devices 230 through appropriate alternate circuitry 208, and to
control/adjust appropriate alternate circuitry based on communication outcome.

[0040] With continued reference to FIG. 2, the alternate circuitry module 208" may
correspond to the alternate circuitry 208, including , for example, one or more of an
adjustable voltage regulator 212, an adjustable current regulator 214, a digital data
in/out 216, an analog data in/out 218, a clock 242, a battery charger 234, and a
ground 236. The audio codec module 202" may correspond to the audio codec 206.

[0041] The processing system 414 includes a processor 404 coupled to a computer-
readable medium 406. The processor 404 is responsible for general processing,
including the execution of software stored on the computer-readable medium 406.
The software, when executed by the processor 404, causes the processing system
414 to perform the various functions described supra for any particular apparatus.
The computer-readable medium 406 may also be used for storing data that is
manipulated by the processor 404 when executing software. The processing system
further includes at least one of the connection/switch module 202, the
connection/switch control module 232, the alternate circuitry module 208, the audio
codec module 202. The modules may be software modules running in the processor
404, resident/stored in the computer readable medium 406, one or more hardware
modules coupled to the processor 404, or some combination thereof.

[0042] In one configuration, the user device 200, 200" includes means for connecting
one or more pins of a headset jack of the user device to an audio codec when an
accessory device plugged into the headset jack is an audio accessory device, means
for connecting one or more pins of the headset jack to alternate circuitry other than
the audio codec when the accessory device plugged into the headset jack is not an
audio accessory device, means for determining, through the alternate circuitry, an
clectrical operating parameter requirement of the accessory device, and means for
providing, from the alternate circuitry, the required operating parameter to the
accessory device through the headset jack.

[0043] The aforementioned means may be one or more of the aforementioned modules
of the apparatus 200 and/or the processing system 414 of the apparatus 200
configured to perform the functions recited by the aforementioned means. For
example, the means for connecting one or more pins of a headset jack of the user
device to an audio codec when an accessory device plugged into the headset jack is

an audio accessory device, may include one or more of a controller 232 and a
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switching mechanism 202 configured to operate as described above, when an audio
accessory device 228 is connected to a headset jack 204.

[0044] The means for connecting one or more pins of the headset jack to alternate
circuitry other than the audio codec when the accessory device plugged into the
headset jack is not an audio accessory device, may include one or more of a
controller 232 and a switching mechanism 202 configured to operate as described
above, when a non-audio accessory device 230 is connected to a headset jack 204.

[0045] The means for determining, through the alternate circuitry, an electrical
operating parameter requirement of the accessory device, may include one or more
of a controller 232 and alternate circuitry 208, such as a digital data in/out module
216 and an analog data in/out module 218, configured to communicate with the non-
audio accessory 230 to determine one or more of the type of non-audio accessory
device and an operating parameter requirement of the non-audio accessory device.
The means for providing, from the alternate circuitry, the required operating
parameter to the accessory device through the headset jack, may include a controller
232 and alternate circuitry 208, such as a voltage regulator module 212 and/or a
current regulator module 214, wherein the controller is configured to adjust the
appropriate alternate circuitry to provide the required operating parameter.

[0046] In summary, an apparatus, e.g., a user device, determines whether a device
connected to its headset jack is an audio accessory device. If the device plugged
into the headset jack is an audio accessory, the user device connects one or more
pins of the headset jack to an audio codec. If the device connected to the headset
jack is not an audio accessory device, the user device connects one or more pins of
the headset jack to alternate circuitry. The user device then determines, through the
alternate circuitry, an electrical operating parameter requirement of the accessory
device, and provides, from the alternate circuitry, the required operating parameter
to the accessory device through the headset jack. The alternate circuitry may
include an adjustable voltage regulator and/or an adjustable current regulator and the
required operating parameter may be one or more of a voltage supply and a current
supply.

[0047] In one configuration, the foregoing may be embodied as a circuit in a mobile
device. The circuit may include a multiplexer interfaced with a headset jack,
programmable voltage and/or current regulators to provide adjustable current or

voltage coupled to the multiplexer interface, and input/output communication blocks
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coupled to multiplexer interface to provide analog or digital serial communication
interface for data communication in addition to adjusted voltage/current regulator
levels.

[0048] It is understood that the specific order or hierarchy of steps in the processes
disclosed is an illustration of exemplary approaches. Based upon design
preferences, it is understood that the specific order or hierarchy of steps in the
processes may be rearranged. Further, some steps may be combined or omitted.
The accompanying method claims present elements of the various steps in a sample
order, and are not meant to be limited to the specific order or hierarchy presented.

[0049] The previous description is provided to enable any person skilled in the art to
practice the various aspects described herein. Various modifications to these aspects
will be readily apparent to those skilled in the art, and the generic principles defined
herein may be applied to other aspects. Thus, the claims are not intended to be
limited to the aspects shown herein, but is to be accorded the full scope consistent
with the language claims, wherein reference to an element in the singular is not
intended to mean “one and only one” unless specifically so stated, but rather “one or
more.” Unless specifically stated otherwise, the term “some” refers to one or more.
All structural and functional equivalents to the elements of the various aspects
described throughout this disclosure that are known or later come to be known to
those of ordinary skill in the art are expressly incorporated herein by reference and
are intended to be encompassed by the claims. Moreover, nothing disclosed herein
is intended to be dedicated to the public regardless of whether such disclosure is
explicitly recited in the claims. No claim element is to be construed as a means plus

function unless the element is expressly recited using the phrase “means for.”
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CLAIMS

WHAT IS CLAIMED IS:

1. A method of operating a wireless user device, comprising:

connecting one or more pins of a headset jack of the user device to an audio
coder-decoder (codec) when an accessory device plugged into the headset jack
comprises an audio accessory device;

connecting one or more pins of the headset jack to alternate circuitry other than
the audio codec when the accessory device plugged into the headset jack comprises a
non-audio accessory device;

determining, through the alternate circuitry, an electrical operating parameter
requirement of the accessory device; and

providing, from the alternate circuitry, the required electrical operating

parameter to the accessory device through the headset jack.

2. The method of claim 1, wherein the one or more pins of the headset jack are

normally connected to the audio codec.

3. The method of claim 2, wherein connecting one or more pins of the headset jack
to the alternate circuitry comprises switching connections of the one or more pins

normally connected to the audio codec to connections with the alternate circuitry.

4. The method of claim 1, wherein connecting one or more pins of the headset jack
to the alternate circuitry comprises determining whether the accessory device is an

audio accessory device.

5. The method of claim 1, wherein the alternate circuitry comprises a data in/out
line, and determining an electrical operating parameter requirement of the accessory
device comprises receiving information over the data in/out line from the accessory

device corresponding to the electrical operating parameter requirement.

6. The method of claim 5, wherein the electrical operating parameter requirement

comprises one of a required voltage and a required current.
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7. The method of claim 6, wherein providing the required electrical operating
parameter to the accessory device through the headset jack comprises one or more of:
adjusting a programmable voltage regulator to output the required voltage; and

adjusting a programmable current regulator to output the required current.

8. The method of claim 5, wherein the electrical operating parameter requirement
comprises an indication of a low charge level of a battery of the accessory device and
providing the required electrical operating parameter to the accessory device through the
headset jack comprises providing a source for charging the battery through the headset
jack, the source corresponding to one or more of a battery of the user device or a

charging port of the user device.

9. The method of claim 1, further comprising:
receiving an indication of a low charge level of a battery of the user device; and
providing a source for charging the battery through the headset jack, the source
corresponding to one or more of a battery of the accessory device or a charging port of

the accessory device.

10. The method of claim 1, wherein the audio accessory device comprises a non-
audio component and further comprising connecting one or more pins of the headset
jack to the alternate circuitry other than the audio codec during operation of the non-

audio component.

11. A user device, comprising:
a memory; and
at least one processor coupled to the memory and configured to:
connect one or more pins of a headset jack of the user device to an audio
coder-decoder (codec) when an accessory device plugged into the headset jack
comprises an audio accessory device;
connect one or more pins of the headset jack to alternate circuitry other
than the audio codec when the accessory device plugged into the headset jack comprises

a non-audio accessory device;
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determine, through the alternate circuitry, an electrical operating
parameter requirement of the accessory device; and
provide, from the alternate circuitry, the required electrical operating

parameter to the accessory device through the headset jack.

12. The device of claim 11, wherein the one or more pins of the headset jack are

normally connected to the audio codec.

13.  The device of claim 12, wherein the at least one processor connects one or more
pins of the headset jack to the alternate circuitry by being configured to switch
connections of the one or more pins normally connected to the audio codec to

connections with the alternate circuitry.

14. The device of claim 11, wherein the at least one processor connects one or more
pins of the headset jack to the alternate circuitry by being configured to determine

whether the accessory device is an audio accessory device.

15. The device of claim 11, wherein the alternate circuitry comprises a data
communication in line and a data communication out line, and the at least one processor
determines an electrical operating parameter requirement of the accessory device by
being configured to receive information from the accessory device corresponding to the

electrical operating parameter requirement.

16.  The device of claim 15, wherein the electrical operating parameter requirement

comprises one of a required voltage and a required current.

17.  The device of claim 16, wherein the at least one processor provides the required
electrical operating parameter to the accessory device through the headset jack by being
configured to:

adjust a programmable voltage regulator to output the required voltage, and/or

adjust a programmable current regulator to output the required current.

18.  The device of claim 16, wherein the electrical operating parameter requirement

comprises an indication of a low charge level of a battery of the accessory device and
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the at least one processor provides the required electrical operating parameter to the
accessory device through the headset jack by being configured to provide a source for
charging the battery through the headset jack, the source corresponding to one or more

of a battery of the user device or a charging port of the user device.

19.  The device of claim 11, wherein the at least one processor is configured to:
receive an indication of a low charge level of a battery of the user device; and
provide a source for charging the battery through the headset jack, the source

corresponding to one or more of a battery of the accessory device or a charging port of

the accessory device.

20.  The device of claim 11, wherein the audio accessory device comprises a non-
audio component and the at least one processor is further configured to connect one or
more pins of the headset jack to the alternate circuitry other than the audio codec during

operation of the non-audio component.

21. A user device, comprising:

means for connecting one or more pins of a headset jack of the user device to an
audio coder-decoder (codec) when an accessory device plugged into the headset jack
comprises an audio accessory device;

means for connecting one or more pins of the headset jack to alternate circuitry
other than the audio codec when the accessory device plugged into the headset jack
comprises a non-audio accessory device;

means for determining, through the alternate circuitry, an electrical operating
parameter requirement of the accessory device; and

means for providing, from the alternate circuitry, the required electrical

operating parameter to the accessory device through the headset jack.

22. The device of claim 21, wherein the one or more pins of the headset jack are

normally connected to the audio codec.

23. The device of claim 22, wherein the means for connecting one or more pins of

the headset jack to the alternate circuitry is configured to switch connections of the one
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or more pins normally connected to the audio codec to connections with the alternate

circuitry.

24, The device of claim 21, wherein the means for connecting one or more pins of
the headset jack to the alternate circuitry is configured to determine whether the

accessory device is an audio accessory device.

25. The device of claim 21, wherein the alternate circuitry comprises a data in/out
line, and the means for determining an electrical operating parameter requirement of the
accessory device is configured to receive information over the data in/out line from the

accessory device corresponding to the electrical operating parameter requirement.

26.  The device of claim 23, wherein the electrical operating parameter requirement

comprises one of a required voltage and a required current.

27. The device of claim 24, wherein the means for providing the required electrical
operating parameter to the accessory device through the headset jack is configured to:
adjust a programmable voltage regulator to output the required voltage, and/or

adjust a programmable current regulator to output the required current.

28. The device of claim 21, wherein the electrical operating parameter requirement
comprises an indication of a low charge level of a battery of the accessory device and
providing the required electrical operating parameter to the accessory device through the
headset jack comprises providing a source for charging the battery through the headset
jack, the source corresponding to one or more of a battery of the user device or a

charging port of the user device.

209. The device of claim 21, further comprising;:

means for receiving an indication of a low charge level of a battery of the user
device; and

means for providing a source for charging the battery through the headset jack,
the source corresponding to one or more of a battery of the accessory device or a

charging port of the accessory device.
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30.  The device of claim 21, wherein the audio accessory device comprises a non-
audio component and further comprising connecting one or more pins of the headset
jack to the alternate circuitry other than the audio codec during operation of the non-

audio component.

31. A computer-readable medium storing computer executable code for a user
device, comprising code for:

connecting one or more pins of a headset jack of the user device to an audio
coder-decoder (codec) when an accessory device plugged into the headset jack
comprises an audio accessory device;

connecting one or more pins of the headset jack to alternate circuitry other than
the audio codec when the accessory device plugged into the headset jack comprises a
non-audio accessory device;

determining, through the alternate circuitry, an electrical operating parameter
requirement of the accessory device; and

providing, from the alternate circuitry, the required electrical operating

parameter to the accessory device through the headset jack.

32. The computer-readable medium of claim 31, wherein the one or more pins of the

headset jack are normally connected to the audio codec.

33.  The computer-readable medium of claim 32, wherein the code for connecting
one or more pins of the headset jack to the alternate circuitry comprises code for
switching connections of the one or more pins normally connected to the audio codec to

connections with the alternate circuitry.

34. The computer-readable medium of claim 31, wherein the code for connecting
one or more pins of the headset jack to the alternate circuitry comprises code for

determining whether the accessory device is an audio accessory device.
35.  The computer-readable medium of claim 31, wherein the alternate circuitry

comprises a data communication in line and a data communication out line, and the

code for determining an electrical operating parameter requirement of the accessory
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device comprises code that causes the at least one processor to receive information from

the accessory device corresponding to the electrical operating parameter requirement.
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