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- SYSTEM AND METHOD FOR THE AUTOMATIC
IDENTIFICATION OF ACCESSORIES COUPLED TO A
o " WIRELESS COMMUNICATION DEVICE .

FIELD OF THE INVENTION
The present invention is related generally to wireless communication
devices and connectable external accessories, and more particularly, to a system
and method for detecting when an external accessory has been connected to the

wireless communication device and for identifying the type of external

-accessory connected.

BACKGROUND OF THE INVENTION

Modern wireless communication devices, such as cellular telephones, are
designed so that the user may connect external accessotries to the cellular
telephone, enabling the user to use the cellular telephone in a wider range of
applica_fions than if the cellular telephone were used by itself. For example,.a
headset accessory may be 'conlnected to some cellular telephones so that a
microphone and earpiece are _p_ésitioned in proximity of the user’s mouth and
ear, respectively, to permit hands-free operation of the cellular telephone.
Another example of a common external accessory connectable to a cellular
telephone is a carkit accessory that allow§ the cellular tel_ephone to be used
while driving an automobile without the iriconveniénce of holdihg the cellular .
telephone. The kit includes a microphone that can be attached to a convenient
location within the automobile, and the kit is connected to the automobile’s
audio system so that the audible signals produced by the cellular telephone can
be heard over the speakers of the audio system.

Other examples of common external accessory devices include a battery
charger to recharge the internal battery of the wireless communication device

and a computer interface that allows connection of a personal computer or
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'lap'to_p to ‘the wireless' cémmuni_catiqn device via a PCMCIA (Personal

Computér. Memory Card Intérﬁational Assoéiation) interface. Numerous other
types of external accessoﬁes are avail_ablé. These external accessories are
connected to the wireless communication device by an extensibn cord having a
fitting at its end. An. accessory port of the .wireless communication device

receives the fitting, and in this fashion, the external accessory is electrically and

.communicatively coupled to the wireless communication device.

However, for a variety of reasons, there is an ongoing need to find a
satisfactory way for the wireless communicatidn device to identify when an
external accessory has been coupled to the accessory port and to identify the
type of external accessory. For example, if the user of the wireless
communicati.on' device wishes to increase the volume of a call, the wireless
communication device will need to know if the volume adjustments being
made by the user are being directéd towards the wireless conﬁnunication
device internal speaker or to a speaker of an external accessory. Without this
abiliify to identify when and what kind of external accessory is coupled, the user
may be mistakenly increasing the volume of the internal speaker within the
device, instead of the volume of the speaker of the external accessbry that the
user intended to adjust. The preéent invention provides solutions to these

problems, as will be apparent from the following detailed description and

accompanying figures.

- SUMMARY OF THE INVENTION
The present invention is embodied in a system and method directed to
sensing when an external accessory is coupled to a wireless communication
devicé, and to identifying the type of external accessory. In one embodiment,
the wireless communication device includes an accessory port that allows an

external accessory to be coupled to the wireless communication device, the
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- accessory port including at least one data line, and a processor to sense activity

on the data line when thé external aéceésory has been coﬁpled. The processor
senses identification data associated with the external accessory to identify the
external accessory.

In an exemplary embodiment, the data line is a portion of a pulse code
modulation (PCM) port. The processor generates a clock signal coupled to the
accessory port. The external accessory transmits identification data to the
wireless communication dévice over the daiéa line as determined by this clock
signal.

. In one embodiment, the phone detects activity on the data line as
indicative of whether the external accessory is coupled to the wireless
communication device. Also, the presence of voltage on an input line of the
phone’s accessory port is indicative of whether the external accessory provides
power to the phone. The identification data includes an identification code of
the external accessory. The processor identifies the type of external accessory
by comparing the identification code with stored codes corresponding to a
plurality of external accessories.  The invention allows a wireless .
communication device to identify a carkit, headset, computer interface, battery

charger, and other types of external accessories.

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a functional block dmgram of an exemplary embodJment of the

wireless communication system of the present invention.

FIG. 2 illustrates the connection of two different external accessories to

the system of FIG. 1.
FIG. 3 is a table listing identification data of several external accessories

to the system of FIG. 1.



WO 00/42797 4 PCT/US00/00662

15

- 20

25

FIG. 4isa table listing accessory interface keys that determine when an

~ external accessory is coupled and that 1dent1fy the type of external accessory

coupled to the syste_m of FIG. 1. _
FIG. 5 is a flow chart illustrating how a processor of the system of FIG. 1

determines when an external accessory is coupled and identifies .the type of

external accessory coupled to the system of FIG. 1.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

. A wireless communication device needs to be able to identify when and

what kind of accessory has been coupled to its accessory port. The present

| invention will be discussed here in terms of a cellular telephone. Although

described herein as a cellular telephone, the principles of the present invention

are applicable to a variety of wireless communication devices including, but not

limited to, cellular/PCS, radio telephone, conventional radlo, and. the like.

:Accordmgly, the present invention is not limited by the spec1f1c form of wireless

commumcatlon device.

‘The present mvenhon is embodied in a system 100 illustrated in the

" ‘functional block diagram of FIG.1. The system 100 includes a wireless

cominunication device 101 and an external 'accessory 201, two of which are

illustrated in FIG. 2 as either a headset accessory 202 or a carkit accessory 210.

~ Although there are many other possible external accessories that may be

connected to the wireless communication device 101, in the interest of brevity,
not all of them are shown or fully described herem However, the absence of
any description of these external accessories is not meant to lumt the scope of
the invention. |

The wireless communication device 101 whlch may be embodied in a
cellular telephone, includes a housing 102 that contains a transmitter 104 and a

receiver 106 to allow transmission and reception of data, such as audio
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communications, between the system 100 and a remote-location, such as a cell

site controller (not shown). The transmitter 104 and receiver 106 may be

- combined into a transceiver 108. An antenna 110 is attached to the housing 102

and electrically coupled to the transceiver 108. The operation of the transmitter
104, receiver 106, and antenna 110 is well known in the art and need not be
described herein.

The wireless communication device 101 also includes a central
processing unit (CPU) 112, which controls operation of the system 100. The
CPU 112 may perform all the tasks involved with the operation of the system
100, or only a portion of them, where the remaining tasks are delegated to other
processing units included in the system. For example, the wireless
communication device 101 may  include, in addition to CPU 112, an
identification processor 114 for receiving and processing identification data. .

The identification data reflects whether the wireless communication device 101

- is connected to an external accessory, and identifies the specific external-

accessory if one is connected. The identification processor 114 and the
identification data will be described in greater detail below. |

The wireless communication device 101 further includes a memory 116
which may include both read-only memory (ROM) and random access memory
(RAM). A portion of the memory 116 may also include non-volatile random
access memory to store information that must be present upon powering up the
wireless communication device 101. The memory 116 is used generally to store
instructions and data for processing by the CPU 112.

The wireless communication device 101 also includes an output data
memory 118 that is devoted to storing information such as user programmable
volume levels and the associated menu titles or labels for earpiece, ringer, key

beep, and message alerts of the wireless communication device 101. The output
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data memory 118 may also store the identification data of an external accessory
201 connected to the wireless communication device 101.
The wireless communication device 101 also includes an audio input
device, such aé a microphone 120, and an audio output device, such as a

speaker 122. The microphone 120 and speaker 122 operate in a conventional

‘manner to provide two-way audio communication using the wireless

communication device 101. The speaker 122 is driven by driving signals

generated by an output driver 124. The driving'signa.ls provided by the output

‘driver 124 will be converted by the speaker 122 into audible signals to transmit

the voice of the caller to the user, or produce audible cues that assist the user in

operating the wirel_eés communication device 101.

The wireless communication device _101 also includes a display 126 to

conveniently display user instructions as well as ﬁser-entered data, such as
.destmatmn telephone numbers and alphanumenc text. The information shown

on the. d1splay 126 provides visual cues that assist the user in the operation of

the system 100. A keypad 128 is attached to the housing _102 for operation by

the user in a conventional manner. The keypad 128 provides a convenient

- input device by which destination telephone numbers and commands may be

entered by the user.
The electrical components of the system 100 receive power from a battery

130, which is attached to and supported by the housing 102.. In an exemplary
embodiment, the battery 130 is a rechargeable battéry. In other embodiments,
the system 100 may include a connector (not éhown)_ for the connection of an
external power source, such as an automobile power adapter, AC power
adapter, or the like.

The various components of the system 100 are coupled together by a bus
system 132 of the wireless communication device 101, which may include a

power bus, control signal bus, and status signal bus in addition to a data bus.
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However, for-the sake of clarity, the various buses are illustrated in FIG. 1 as the
bus system 132. | |

External accessories 201 may be connected to wireless communication
device 101 through an accessory port 136. The external accessories are
connected to the bus system 132 through the accessory.port 136. When
connected to the wireless communication device 101, the external accessory 201
allows the wireless communication device to be used in a wide range of
applications. As shown in FIG. 2, the external accessory 201 has an extension
cdrd 208. A connector 209 at the end of the exteﬁsibn cord 208 allows the
external accessory 201 to be coupled to the accessory port 136 of the wireless
communication device101. In general, the external accessory 201 is
manufactured by the same manufacturer of the wireless communication device
101, thereby insuring compatibility between the two. However, it is. also
possible for an external accessory to be compatible with wireless
communication devices made by other manufactures.

Some examples of the external accessories 201 are the headset accessory
202 and the carkit accessory 210, which are illustrated in FIG.2. The headset
accessory 202 is useful because the user does not need to hold the wireless
communication device 101 during operation. The mouthpiece 204 and earpiece
206 are positioned by the headset 201 accessory and are used in place of the
microphone 120 and speaker 122 (see FIG. 1) of the wireless communication
device 101 whenever the headset accessory 202 is connected.

The carkit .accessorj-r 210 is also useful because an external microphone
212 attached to the interior of an automobile is used in place of the microphone
120, and the audible output signals produced by the wireless communication
device are transmitted over an audio system 214 in the automobile. Thus, the

user can use the wireless communication device and continue to drive using
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both hands without any distractions from trying to hold the wireless
communication device. |
There are many other different types of external accessories available.

The carkit accessory 210 shown in FIG. 2 is a non-~coil-cord carkit, where the

cord 208 connecting the external gccés_,sory 210 to the wireless communication

device 101is a straight cord. Other types of carkits are available where the cord
208 is a coil, such as those cqmmonly used on conventional telephones. A
battery charger that charges the rgchafgeable battery 130 in the wireless

communication device 101 is another common external accessory. A computer

interface for a'personal computer or laptop is yet another possible external

accessory that can be coupled to th_e wireless commqrﬁcation device 101 via the

. ‘accessory port 136. HNlustrations p_f- these other externa_l accessories 201 are not

- shown or described in detail herein because they are familiar to those skilled in . -

theart. , , : :
In order to support the operation of external accessory 201 and to update

‘the user interface properly upon connection, the wireless communication device

101 needs to be able to identify external accessory 201 when it is first connected.

The identification processor 114 does this by monitoring existing lines in the
accessory port 136. Extensions of these lines run through the cord 208.

In an exemplary embodiment, the éccessor_y port 136 is a pulse code
modulation (PCM) port that transfers data between thg wireless communication
device 101 and the external accessory 201. The PCM port has four lines or pins.
One of the lines is a _PCM-Data;In_ (PCM-DIN) line fér the transmission of data

~ from the external accessory 201 to the wireless communication device 101. As

will be described in further detail below, the identification processor 114
monitors this line for a voltage or status signal that indicates when an external
accessory 201 is connected to the wireless communication device 101 and then

for a device identification (ID) code of the external accessory 201. The other
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three lines in theaccessory port 136 are a PCM-Data-Out (PCM-DOUT) line for -

transmission of data from the wireless communication device 101 to the

“external accessory 201, a clock line, and a synchronization line. The PCM port

can also have a fifth line for grounding. It is to be appreciéted that in some
embodiments, the PCM pozt can have more or fewer lines. For example, clock
and synchronization signals could be transmitted over the same line. Power
and signal ground can share the same line.

If the external accessory 201 has an external power supply that supplies
power to the wireless communication device 101, then a voltage level is
detected by the identification processor 114 on- a General Purpose
Input/Output (GPIO) line of the wireless communication device 101. The GPIO
line can be a part of the PCM port, or it can be a line external to the PCM port
lines described above. PCM is not described herein in detail because it is
familiar to those skilled in the art.

In an exemplary embodiment, the PCM-DIN line remains at low logic
level when there is no external accessory 201 attached tb the accessory port 136..

Low logic level can be defined as either zero voltage level, a low voltage level,

‘or a negative voltage level. Most external accessories, except for battery

chargers, will transmit high logic level on the PCM-DIN line when the external
accessory 201 is attached to the accessory port 136. High logic level is defined
to be a voltage level higher than the low logic level voltage. FIG.3 is a table

listing several external accessories 201 and whether a particular external

accessory 201 inserts a high logic level on the PCM-DIN line upon connection.
The information shown in the table of FIG. 3 for known external accessories is
stored in the memory 116 or in the output data memory 118, so that when a
particular external accessory 201 is connected, the logic levels transmitted by
the external accessory 201 are compared by the identification processor 114 with

this known information.
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Upon connection, the external accessory 201.transmits high logic level
which may be in the form of pulses on the PCM-DIN line. The pulse width of
low logic level is preferably .s_e't to be shorter than 50 milliseconds. The
identification processor 114 is clocked to constantly monitor the PCM-DIN line
in 50 millisecond intervals. If any high logic level is detected within this time
interval, it indicates that an extgrﬁal, accessory 201 has just attached to the
wireless communication devi_ce 101. Otherwise, _thére is no external accessory

201 connected. It should be noted that a battery charger may be connected to

‘the accessory port 136. Because the charger does not transfer data to the

wireless communication device 101, the logic level on the PCM-DIN line
remains low, as indicated in the table of FIG. 3. A person skilled in the art
would know how to program the identification processor 114 to monitor the

- PCM-DIN line during intervals determined by a clock. =

" Some external accessories 201, such ‘as the carkit 210 and a battery

ch ger, also .supply external power to the wireléss communication device 101.

The table of FIG. 3 identifies the external accessories 201 that supply'exter'nal

power. The identification processof 114 detects the presence of a voltage level

' coming from an external power line through a detector connected to a GPIO

line of the wireless communication device 101. This voltage level, whether logic
high or logic low, provides additional indication as to whether an external
accessory 201 has been connected. For example, as shown in the table of FIG. 3,

if the identification processor 114 detects both a low logic level on the PCM-

~ DIN line and presence of external power, then it determines that a battery

‘charger is connected. If the identification procéssor 114 detects the other

combinations shown in the table of FIG. 3, then the identification processor 114

- checks for a third set of information - .the devjce ID code of the external
 accessory 201 — on the PCM-DIN line, as will be described below. Like the data

on the PCM-DIN signal line, the external power information for known external




WO 00/42797 11

10

15

20

PCT/US00/00662

accessories, showfun the table of FIG. 3, is also stored in the memory 116 or in
the éutput data memory 118, so that the identification procéssor 114 can
compare the transmitted information with the known information stored in the
memory 116 or in the output data memory 118.

Data transmitted by the extérnal accessory 201 to the wireless
communication device 101 along the data lines of the PCM port, including the
device ID, are in a serial stream. In an exemplary embodiment, the PCM data
runs at a data rate of 128K bits/second. Eight bits out of every 16 bits are used
to carry Vocoder data, which are compressed samples of audio data or fax data,
for example. The remaining 8 bits of the 16 bits are known as the “pad-byte” or
“pad character.” In system 100, during the device identification the pad-byte is
used to carry the ID information of the external accessory 201 during the

-communication interface between. the external accessory and the wireless

communication device 101. The external accessory 201 places a unique value in -

- this pad-byte upon connection to wireless communication ‘device 101. The

unique value of the ID information is shown by the representative values listed

in the table of FIG.3. For example, the device ID of the headset 202 is C1

hexadecimal. These known values are also stored in the memory 116 or in the
output data memory 118, so that the identification processor 114 can compare

the ID information actually received from the external accessory 201 with the

‘known values to identify the external accessory.

Data communication through the PCM-DIN line is not always reliable.
Noise on the PCM-DIN line can cause errors in the transmitted data, including
the value of the pad-byte. To ensure that the correct pad-byte value is obtained,
the identification processor 114 reads the pad-byte multiple times, with
minimum delay after each reading, to make sure that the data is consistent. The

identification processor 114 synchronizes the transmission and reading of the

* data by generating a clock signal. The delay between reading periods, as
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defined by the clock signal, is 125 microseconds, which is the transmission time

~of each pad-byte..-:The external accessory 201 transmits the pad-byte data in

response to receiving the clock signal. With this mechanism of 'repeatec.lly
reading and compéring the péd—byte data, missed or skipped PCM samples do
not affect the accurécy of the data valué in the pad-byte.

The extemai power status signal on the GPIO line, the high logic level
status signal and the device ID pad-byte data on the PCM-DIN litlxe do- not
arrive at the PCM port at the same time. To support real-time operation of the

wireless communication device 101, the identification processor 114 processes

the signals _and-_device ID data based on logic states of the system 100. That is,
~ the identification processor 114 performs a particular function and remains in a
- predetermined state until directed to perform a different function and thereby
change states. Software instructions, referred to as “keys,” represent a change
- of states. For instance, a key may indicate that the identification processor 114
. is toggling from monitoring for the high logic level status signal on the PCM-
'DIN line to reading the transmitted ID code. The table shown in FIG. 4 lists

“several representative keys and the corresponding status that the keys

represent.
FIG. 5 illustrates a state machine flow chart 500 describing the operation

of the system 100 using the keys listed in the table of FIG. 4 and the information
shown in the table of FIG. 3. The encircled quantities represent different states
of the system 100. The directional arrows, showing the delivery of various
keys, represent a .change from one state to another. Operation of this state
machine flow chart 500 will be explained below for the headset 202 and the
non-coil-cord carkit 210. The process to identify these two external accessories
can be extended to identify the other external accessories listed in the table of
FIG.3. For example, the HS_EXT_POWER ON_K key 510 indicates that

external power from an external accessory 201 has been detected by the
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- identification prOcessor 114 on the GPIO line. Based on this state, key 510

would then direct the identification processor 114 to change to the next state of
monitoring for a high logic level on the PCM-DIN line. The keys listed in the
table of FIG. 4 drive system 100 from one state to another and towards the state
in which the external accessory 201 is fully identified.

Referring to FIG. 5 and choosing a state 130 as an initial state, the -
wireless communication device 101 is powered by the battery 130 if there is no -

external accessory 201 connected to the accessory port 136. It is noted that a

“state 132, indicated as LPM (Low Power Mode), could also have been chosen as

an initial state, when there is minimum power being supplied to the wireless
communication device 101. ‘In state 130, the identification processor 114
monitors for both a high logic level on the PCM-DIN line and a voltage on the
GPIO line that indicates an external power source. If high logic level is not
detected on the PCM-DIN line but external power is detected on the GPIO line,
a HS_EXT_PWR_ON_K key 510 is delivered to change the state of the system -
100 from state 130 to state 550. As indicated in the table of FIG. 3, the
combination of an external power source and low logic level on the PCM-DIN
line indicates that a charger is coupled to the wireless communication device
101.

In the previous step, if the identification processor 114 does detect a high

“ logic level on the PCM-DIN line, which indicates the connection of some type of

external accessory 201, then a HS_EXT_DEV_K key 504 is delivered to change
the state of the system 100 from state 130 to state 552. In state 552, the

identification processor 114 then checks for external power on the GPIO line.

System 100 remains in state 552 if no external power is detected on the GPIO
line, and checks for a device ID in the pad-byte of the data transmitted on the

"PCM-DIN line. From a review of the table of FIG. 3, this combination of high

logic level on the PCM-DIN line and no external power on the GPIO line
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" indicates that there is a headset 202, a computer mterface, or an unknown

device coupled to the wireless commumcanon dev1ce 101.

- Next, if a. pad—byte correspondmg to hexadecimal ID C1, shown in the
table of FIG. 3 for a headset 202 is detected by 1dent1ﬁcatlon processor 114, a
HS_HEADSET_K key 508 is: delivered to change the state of the system 100

- from state 552 te state 202. Once this final idenﬁfiéaﬁon is made, the wireless

communication device 101 can properly interface with the headset 202. In the

previous step, it is to be appreciated that if a hexadecimal device ID 00 of a

_computer interface or an ID of an unknown device are detected instead of the
hexadecimal device ID CI, then a HS DOTG K key 514 or a
'HS_DEV_UNKNOWN_K key 516, corresponding to these two other devices

~respectively would have been delivered. As discussed above, identification

- processor 114 reads the pad-byte data repeatedly, as determined by the clock

- 15

- signal, to verify that there is no error in the pad-byte.
K, back in state 552, the identification . processor 114 had detected . -
- external power on the GPIO line, then an HS_EXT_PWR_ON_K key 514 would

- have been delivered. This key 514 would change the state of the system 100

20

_from .state 552 to state 554. As will be described later below, at state 554,

identification processor 114 reads the device ID transmitted from the coupled

external accessory 201.

If the headset 202 is disconnected from accessory port 136 or if the

- headset 202 is 'disabled, a HS_PHONE_K key 506 is delivered to change the

state of the system 100 from state 202 to state 130. Key 506 changes the PCM-
DIN line back to logic low so that identification processor 114 can monitor for

the next connection. Key 506 is delivered whenever an external accessory 201 is

- disabled or disconnected from the wireless communication device 101. -

The procedure for identifying when an external accessory 201 with an

external power source, such as the non-coil-cord carkit 210 shown in FIG. 2, is
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connected to thew1reless communication devicé 101 will now be described.
State 130 in the flow chart 500 of FIG. 5 is chosen once again as the initial state
of the system 100, where there is no external accessory 201 connected and a
battery 130 supplies power to the wireless communication device 101. Upon

connection of an external accessory 201 to accessory port 136, the identification

* processor 114 detects external power on the GPIO line. From a review of the

table of FIG. 3, this condition indicates that a battery charger, a computer

interface, a non-coil-cord carkit 210, a coil-cord carkit, or an unknown device, is

- supplying external power to the wireless communication device 101. The

HS_EXT_PWR_ON_K key 510, shown at the top of FIG.5, is delivered to
change the state of the system 100 from state 130 to state 550. The delivery of
key 510 also simultaneously disables the baitery 130. Once in state 550, the
identification processor 114 then checks to see if the PCM-DIN line has high
logic level. If high logic level is not detected on the PCM-DIN line, the system
100 remains in state 550, signifying that a charger is connected to the accessory -
port 136 (see FIG. 3). '

If, in the previous step at state 550, high logic level is detected on the
PCM-DIN line, then a HS_EXT_DEV_K key 505 is delivered to change the state
of the system 100 from state 550 to state 554. From a review of the table of FIG.
3, the combination of external power on the GPIO line and logic high level
status on the PCM-DIN line indicates a connection of a carkit, a computer
interface, or an unknown device:. In state 554, the identification processor 114
repeatedly reads for a device ID in the pad-byte of the transmitted data from
the connected external accessory 201, using the clock intervals discussed above.

It should be noted'that, in the process described above at state 130, the
identification processor 114 first checked for external power on the GPIO line,
and then subsequently checked for a high logic level status on the PCM-DIN

line. In this fashion, the state of system 100 changed sequentially from state 130,
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to state 550, and to state 554. It is also possiblg to program the identification
processor 114 to ﬁrst check for the high logic levéi-éstatus on the PCM-DIN line
before it checks for external power on the GPIO line.. If identification processor

114 does thié, the Sys_tem 100 would change .fromf state 130, to state 552, and to

 state 554. The end result is the same—the system 100 is at state 554.

Now referrfng to state 554, if the hexadecimal ID C2 of the non-coil-cord
carkit 210 is identified, a HS_HFK_NOCORD_K key 512 is delivered to
complete the interface by changing the state of the $ystem 100 from state 554 to

state 210. In the flow chart 500 of FIG. 5, state 210 is indicated as “HFK.” HFK

signifies a “Hands-Free Kit” for a carkit. It is to be appreciated that it would
have been possible in state 554 to detect the device ID of other external

accessories 201 thét have an exfemal power source and that transmit a high

Jogic status on the PCM-DIN line. The corresponding keys for these external

" -accessories 201, as shown in FIG. 4, would h_ave been de]ivered_ in' place of

HS_HFK_NOCORD_K key 512.

Should the non-coil-cord carkit 210 or these other external accessories be

-subsequently disconnected from the wireless communication device 101, a

~ HS_PHONE_K key 509 and a HS_EXT_PWR_OFF K key 502 are delivered,

resulting in the sys:tem 100 sequentially changing states from state 210, to state

550, and finally to state 130, where the phone batté_ry 130 (see Fig. 1) resumes

supplying power 't.o the wireless communication device 101.. In state 130, the
identification procéssor 114 returns to the state where it monitors for high logic
level status on the PCM-DIN line and for external power on the GPIO line.

It is to be understood that different external devices 201 can be connected
to-and disconnected from the accessory port 136 at any time period while the
identification procéss of a previously connected external accessory 201 is
occurring. FIG.5 éhows how the identification processor 114 processes these

events. For example, if a headset 202 is connected while the identification
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- processor 114 884l in the process of reading the device ID of the headset 202 in

state 552, the user may suddenly disconnect the headset 202 and connect the

carkit 210 to the accessory port 136. The momentary disconnection of the

‘headset 202 will result in a HS_PHONE_K key 507 being delivered to change

the state of the system 100 from state 552 to state 130. Once in state 130, the
identification processor 114 will detect external power on the GPIO line and
start a new identification procedure for the carkit 210, including the initial step
of delivering the HS_EXT PWR_ON_K key 510 to change the state of the .
system 100 from state 130 to state 550. - The process of identifying the carkit 210 -
then repeats as previously described above. The flow chart 500 of FIG.5 .
illustrates how this and other identification processes can be accomplished, and
a person skilled in art would understand how these processes are accomplished
by reviewing the figure.

In an embodiment of the present invention, once the external accessory
201 is identified, the identification processor 114 provides appropriate -
instructions to the other elements shown in FIG. 1 in housing 102 so that the
user can perform functions such as adjusting the volume levels of the wireless .
communication device 101 or any of the accessories 201 which may be coupled
to the wireless communication device. For example, once the type of external
accessory 201 has been identified, the identification processor 114 generates
selection data to select the appropriate program volumes for the external
accessory 201 or the wireless com.munica_tion device 101, which are stored in
output data memory 118. The information in the output data memory 118
determines the output level at which output driver 124 will generate driving
signals to drive the corresponding output device. The display 126 shows the
volume level and a label for the external accessory 201 corresponding to that
volume level. The techniques used to determine how the identification

processor selects programmed volume levels for adjustment and display on
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display 126 are described in cofp.e.ndin_g U.S. Patent Application No.

09/229,132, entitled “SYSTEM AND METHOD FOR A MENU TITLE DISPLAY

IN A WIRELESS COMMUNICATION DEVICE,” filed on January 12, 1999 and
assigned to the assignee of the present :a'pipjli'.catio_n. This co-pending application
is incorporated herein by reference in. ifs entlrety |

It is to be 'understOOd that even fhough various embodiments and
advantages of the present inventié)n' 1;19;ve. been set forth in the foregoing

description, the above description is ﬂlﬁst_rative only, and reasonable changes

can be made without departing from fhe spirit and scope of the invention.

Accordingly, the invention is not to be limited by the foregoing description.

Instead, the scope of the invention is to be determined on the basis of the claim

or claims that follow, the interpretation of which are to be made in accordance

- with established doctrines of claim interpretation.

~+° . Whatis claimed is: -
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CLAIMS
1 A wireless communication system, comprising:
2 a housing;

10

12

a wireless communication device contained at least partially within the
housing;

an accessory port mounted on the housing and accessible to an external
accessory to allow the external accessory to be coupled to the wireless
communication device, the accessory port including at least one data line; and

a processor communicatively coupled to the wireless communication
device and to the accessory port to sense activity on the data line when the
external accessory is coupled to the accessory port, the processor further
sensing identification data associated with the external accessory and using the .

identification data to identify the external accessory.

2. The system of claim 1 wherein the data line is a portion of a pulse

code modulation (PCM) port.

3. The system of claim 1 wherein the processor generates a clock
signal coupled to the accessory port, the external accessory transmitting
identification data to the wireless communication device over the data line in

response to the clock signal when the external accessory is coupled to the

wireless communication device.

4. The system of claim 1 wherein the accessory port further includes
an input line to transmit a voltage from the external accessory when the
external accessory is coupled to the wireless communication device, the voltage
indicative of whether the external accessory provides e.xi:ernal power to the

wireless communication device.
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5. The system of claim 1, furthér. comprising a storage area

PCT/US00/00662

associated with the wireless communication. device to store codes
corresponding to a plurality of external accessories, the processor comparing

the sensed ident,iﬁcétion data with the stored codes to identify the external

accessory when the external accessory is coupled to the wireless communication

device. .

6. The system §£ claim 1 wherein the external accessory is oﬁe of a
carkit for use in_Ea'n automobile having an audio sj{stem, a headset, or a
coxhputer interfac'_e,f the external accessory transmitting an identification code as
part of the identification data when the external accessory is co_upléd to the

wireless communication device.

7. The system of claim 1 wherein the external accessory is a charger

tb"supply power'tb. the wireless communication device when the charger is

coupled to the wireléss communication device.

8.  The system of claim 1 wherein the activity on the data line
includes a signal transmitted from the external accessory to indicate when the

external accessory is coupled to the wireless communication device.

9. The system of claim 3, further comprising a clock line coupled to
the accessory port and to the external accessory, the wireless communication

device transmitting the clock signal to the external accessory over the clock line.

10. A Witeless communication device coupleable to an external
accessory, comprising: |
an accessory port to receive a data line attached to the external accessory

to allow the exterr_lail accessory to be coupled to the wireless communication

device;

Iy



WO 00/42797 PCT/US00/00662
. 21
6 - a proéééﬁ%jr to sense activity on the dataline when the external accessory
is coupled to the wireless communication device, the processor further sensing
8 identification data associated with the external accessory and using the
identification data to identify the external accessory; and
10 an output driver to generate output signals, the output signals being
coupled to the external accessory via the accessory port when the external
12 accessory is coupled to the wireless communication device.
11.  The device of claim 10 wherein the activity includes a signal
2  transmitted by the external accessory when the external accessory is coupled to
| the wireless communication device and the identification data includes an
4  identification code of the external accessory. |
12.  The device of claim 10 wherein the data line is a portion of a pulse
2 code modulation (PCM) port, and the PCM port is coupleable to. the accessory
port. | |
13.  The device of claim 10 wherein the accessory port further includes
2  an input line for transmifting a froltage indicative of whether the external
accessory supplies external poWer to the wireless communication device when
4 thé external accessory is coupled to the wireless communication device.
14. The device of claim 10, further comprising a storage location
2  coupled to the processor, the storage location storing data associated with a
plurality of external accessories, the stored data including an identification code
4 corresponding to any one of the plurality of external accessories, and the
processor comparing the transmitted identification data with the stored data to
6 identify the external accessory when the external accessory is coupled to the

L

wireless communication device.
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15.  The device of claun 10 wherein the processor generates a clock

- signal, the processer' reading the identification data transmitted by the external

| accessory duﬁng a ﬁeﬁod of t_im'e'defin'ed by the clock signal.

16. ‘The device of claim 11 wherein the identification code is a binary

- number.

17.  The device of claim 10 wherein the external accessory is one of a

" carkit for use in an automoblle havmg an audio system, a headset, or a

computer mterface, the external accessory transmlttmg the identification data

) on ‘the data hne when the external accessory is coupled to the wireless

" communication dev1ce

18. 'Ihe dev1ce of claim 10 wherein the extemal accessory is a charger

to supply power to the w1reless commumcatmn dev1ce when the charger is

.. coupled to the wneless communication dev1ce

19. A method of determining when an 'extemal accessory is coupled

to an accessory port of a w1re1ess commurucahon device and identifying the

~external accessory, the method comprising the steps of

monitoring a data line for activity mchcatwe of when the external
accessory is coupled_to the wireless Ico.r.nmunicatior_.\: device;l

reading identification data transmitted by the external accessory on the
data line when the external accessory is coupled to the wireless communication

device; and

compating the transmitted identification data with stored information
associated with -a plurality of external accessories to identify the external

accessory.
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20. The fiethod of claim 19 wherein iﬁé-?-fétep of monitoring includes

-
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2 checking an input line for a voltage indicative of whether the external accessory

supplies external power to the wireless communication device.

21.  The method of claim 19, further comprising the step of generating
2  a clock signal, the monitoring and reading steps occurring in response to a

period of time defined by the clock signal.

22.  The method of claim 21, further comprising the step of sending
2 the clock signal to the external accessory, the external accessory transmitting the

identification data in response to the clock signal.

23.  The method of claim 19, further comprising, repeating the reading
2 and comparing steps to obtain a consistent identification of the identification

data.

24. The method of claim 19, further comprising, repeating the
2 monitoring step to detect when the external accessory is coupled or uncoupled -

from the wireless communication device.



