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DBOCKING STATION WITH AUDIO QUTPUT
BACKGROUND

{6861} Portable computing devices, such as smartphones, music and video players, and
others have become ubiquitous. The features and capabilities of these players have increased
as well, As aresult, the numbers and types of accessory devices that these players may
communicate with have grown at a remarkable rate.
[6062] At the same time, it is often desirable to have docking stations that may be vsed to
physically support these portable computing devices and to have the docking stations provide
power to charge batteries in the portable computing devices to and provide connection points
that may be used to connect accessorigs to the portable computing devices.
16883} Thus, what is needed are portable computing device docking stations that may

facilitate commumication with various aceessory devices.

SUMBMARY
(6884} Accordingly, erobodiments of the present invention may provide docking stations
for smart phones or other portable computing devices. These docking stations may facilitate
communication with one or more various accessory devices.
180651  An iHustrative embodiment of the present invention may provide docking siations
having connectors to mate with a smart phone or other portable computing device and one or
more accessories. These docking stations may provide physical support for portable
computing devices, or they may connect to portable computing devices using cables or other
wired counections, wircless connections, or combination thereof. These docking stations
may connect to One o MOTC 4cCessorics using one or more receptacles on the docking
stations, by using dedicated cables, by using wireless connections, or combination thereof.
Data may be transferred between a docking station and a portable computing device, betwee
a docking station and an accessory, between a portable computing device and an aceessory
via 8 docking station, or among a docking station, portable computing device, and an
accessory. in various configurations of embodiments of the present invention, power may be
provided by a portable computing device to one or both of a docking station and accessory,
power may be provided by a docking station to one or both of a portable computing device
and accessory, or it may be provided by the accessory to one or both of a docking station and

poriable computing device. For example, the accessory may be a charger that receives power
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from a wall or car outlet and provides power 1o a docking station and portable computing
device.

[6866] Anp illostrative cmbodiment of the present invention may provide a docking station
having 2 connector tusert for mating with 2 receptacie on a smart phouoe or other portable
computing device. The comnector insert may be in a depression or well, the side or sides of
which may provide mechanical support for an inserted smart phone or other portable
computing device. The docking station may further include one or more receptacies for
communicating with one or more accessories. In other embodiments, one or more
receptacies may be replaced with dedicated or tethered cables having a connector insert ata
far cnd. These docking station counector inserts and receptacics may mate with connector
receptacies or inserts for various intertaces such as Universal Serial Bus (USB), High-
Definition Multimedia Interface® (HDMI), Digital Visual Interface (DVT), power, Ethemet,
DisplayPort, Thunderbolt™, Lightning™ and other types of standard and non-standard
interfaces.

{8807} Embodiments of the present invention may provide docking stations connector
mserts that may have contacts on one or both sides of the insert. Smart phones and other
portable computing devices may have receptacles having contacts only on one side in order to
reduce device thickuness. Having contacts on both sides of the connector insert may allow
portable computing devices to be inserted into the docking station in either of two
orientations. In other embodiments of the present invention, a docking station may employ a
simplified connector insert having contacts on only one side. In these cmbodimenis, the
portable computing device may need to be inserted n a specific one of the two orientations
for proper operation. A housing of the docking station may be formed in a shape that ensures
that a user inserts the portable computing device 1n a proper oricntation.

[B6868]  Smart phones and other portable computing devices may communicate with one or
MOTe aceessories using one or more data channels. These data channels may be single-ended
or differential. For example, a smart phone may communicate using two differential
chanmels. Four contacts or pins in the portable computing device may be used to convey the
two differential signals. Tn one lustrative embodiment of the present fnvention, these twoe
differential signals may be received from a smart phone by a connector insert on the docking
station, and then passed from the connector insert o a receptacle on the docking station,
where they may be available 1o be connected to by an accessory. Tn another dlustrative
embodiment of the present invention, these two differential signals may be received from a

smart phone by a connector insert on the docking station, and then passed from the connector
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msert to dedicated or tethered cable on the docking station, where the cable has a connector
msert on the far end that may be inserted into an accessory.

[6869]  Another illustrative crabodiment of the present invention may provide an sudio
jack. Ina specific embodiment of the present invention, an audio phlug may be provided on
the docking station. This asudic plug may be located near a connector insert such that the
connector insert and audio plug may be inserted into a smart phone or portable computing
device at the same time. Contacts on the audio plug may conncct to contacts on an audio jack
elsewhere on the docking station. Headphones or other devices may plag into the audio jack.
[6818] Various smart phones and other portable computing devices may be unable to
communicate with a docking station unless the docking station is able to authenticate iisclf.
This authentication may inchude identification of the docking station as well. Accordingly,
another ilustrative embodiment of the present invention may provide docking station having
authentication and identification capabilities. This authentication may employ public-key
cryplography or other technigues.

{3811} This authentication may cceur over a data signal path of the smart phone or other
portable computing device. But this may consume one of a imited number of data paths that
could otherwise be used for communicating with one or more accessories. Accordingly,
another illustrative embodiment of the present inverdion may provide a docking station where
authentication and identification may occur over a control pin. This may make an addinional
data path available for commumication with one or more accessorics.

{8812} In an illustrative emboediment of the present invention, a docking station may
identify itself to a smart phone or other portable computing device 8o that the portable
computing device knows how to format data that is provided over the one or more data paths.
18613}  In various embodimenis of the present invention, this authentication circuit, or other
appropriafe circuit may read identification and authorization information from an attached
accessory. The authentication or other circuit may then instruct the portable computing
device how to provide data on the data paths for use by the accessory.

{8014} Agein, cobodimenis of the present imvention may provide docking stations having
audio outputs by including an andio plug that is juserted into an audio jack on a portable
computing device. That is, a connector insert phig and an sudio plug are both mserted into a
poriable computing device. But this configuration may be awkward, cause confusion, and
have unappealing aesthetics. Accordingly, another illustrative embodiment of the present
mvention may provide a docking station where a data communication path 15 used to convey

audio information. This audio information may be converted to an analog signal and
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provided at an audio jack. An audio phug for headphones or other device may be inserted into
the audio jack.

{6815} Unfortupately, this configuration may consume ong of a Hmited nomber of data
paths. Accordingly, an illustrative embodiment of the present invention may provide a
docking station where a data path may provide data both 10 an internal audio signal path and
an external accessory. In one specific embodiment of the present invention, a data path is
provided to both a protocol bridge and a connector that may be accessed by an accessory.
The protocol bridge receives data on the data path and passes audio data 1o a digital-to-analog
converter, which generates an analog audio signal that is provided to an audio jack. This
aliows use of the data path for communication with an accessory and provides for an audio
output without having to include an audio plug on the docking station.

[6816] Embodiments of the present invention may provide docking stations that may
connect to accessorics using different types of conneetor interfaces, One such connector
interface is the Lightening connector interface. This interface is roversible. Thatis a
Lightening inset may be interested into a Lightening receptacie in two orientations.
Accordingly, an illustrative embodiment of the present invention may provide a docking
station having a multiplexing circuit to detect oricntation of a connection to an accessory and
to muitiplex power and data lines appropriately.

186177 Other itlustrative embodiments of the present invention may provide docking
stations with additional features. One specific embodiment of the present invention may
provide a docking station that may inclode various additional tnput and output devices or
components such as Hght-emitting diodes (LEDSs), buttons, touch pads, displays, wireless
communication devices, and other types of components. Light-emitting diodes may be used
to indicate a charging status of a battery in a portable computing device or accessory. For
exaraple, a multi-colored LED may turn a first color 1o indicate that a charge is occurring and
a second color to indicate that charging is complete. Light-emitting diodes may also be used
n conjunction with proximity sensors. Specifically, an LED may light when motion near a
connector insert is detected. This illomination may assist a user in attaching a portable
computing device to a docking station, or it may assist a user in finding buttons, fouch pads,
or other controls on the docking station. Light-emitting diodes may also be used to indicate
status scttings, such as do-not-disturb, airplane mode, and alarm status settings. Touch pads
or buttons may be used to control playback volume through an audio channel. Touch pads or
buttons may be used for snpoze or mode select functions, such as to put a portable computing
device into a do-not-disturb or afrplane mode. A display may be used to indicate time, mode

of the device, weather, news, or other data. This data may be retricved from an accessory,
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from a portable computer device, from the Internet or a celhular network, or from other
sowree. The display may be ased to indicate an alarm or snooze setting, do-not-disturb or
airplanc settings, and other types of modes and settings. Wireless conumunications device
may be included and used as remote controls for devices such as coffec makers, thermostats,
lighting, and other types of devices. The wireless communication devices may also connect
to cellular or Wi-Fi networks to retrieve, provide, or synchronize data. Embodiments of the
present invention may also provide docking stations that may include gesture detection.
Gesture detection may allow a user to interact with a docking station by simply making hand
movements in the proximity of the docking station. For example, gestures may be used to put
an alarm in a snooze state, to turn on a display, to show time, date, weather, nows, or other
information or combination thereof.

[66818] Embodiments of the present invention may inchlude connector receptacles or cables
and plogs that may connect to various types of accessories, such as storage devices, monttors,
power supplics, adapters, and chargers, and other devices. These connectors may provide
pathways for signals and power comphiant with various mterfaces such as Universal Serial
Bus (USB}, High-Definition Multimedia Interface (HDMI), Prgital Visual Interface (BVI),
power, Etheroet, DispiayPort, Thunderbolt, Lightning and other types of standard and non-
standard intertaces.

1668191 Various embodiments of the present invention may incorporate one or more of these
and the other featurgs described herein. A betier understanding of the nature and advantages
of the present invention may be gained by reference to the following detailed description and

the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
1662681 Figure 1 illustrates an electronic system that may be improved by the incorporation
of an embodiment of the present invention;
{68211 Figure 2 illustrates a docking station according to an embodiment of the present
invention;
(6822} Figure 3 illustrates a docking station according to an crobodiment of the present
mnvention;
16623} Figure 4 illustrates a docking station that inchudes an audio jack according to an
embodiment of the present invention;
1668241 Figure S illustrates a docking station that inchides anthentication circuitry according

to an embodiment of the present nvention;



10

o]
wh

30

WO 2015/034696 PCT/US2014/052463

[B825] Figure 6 llustrates another docking station that includes authentication circuitry
according to an embodiment of the present invention;

[6826] Figure 7 illustrates a docking station according to an embodiment of the present
nvention;

1668271  Figure 8 illustrates a docking station according to an embodiment of the present
invention;

[6028] Figure 9 illustrates another docking station that includes an audio jack according to
an embodiment of the present invention;

[6829] Figure 10 iHustrates another docking station that inchudes an audio jack according to
an cmbediment of the present invention;

[B6368]  Figure 11 iHustrates a docking station according to an embodimernt of the present
nvention;

{88311 Figure 12 ilhwstrates another docking station according to an embodiment of the
present invention;

{8832} Figure 13 illustrates a docking station that includes two receptacies according o an
embodiment of the present invention;

{6833} Figure 14 illusirates a Lightning connector imsert that may be cmployed and
recetved by embodiments the present invention;

166834] Figure 15 illustrates a docking station that may accept a bidirectional plug according
to an embodiment of the present invention;

{6835} Figure 16 tilustrates a docking station that may provide a bidirectional counection
according to an embodiment of the present invention;

{88361 Figure 17 illostrates a docking station having additional features according to an
embodiment of the present nvention;

18371 Figure 18 iHustrates a docking station having additional features according to an
embodiment of the present invention; and

[6838] Figure 19 iHustrates a docking station that inchudes a USB hub according to an

embodiment of the present invention.

DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS
16839} Figure 1 illustrates an electronic system that may be improved by the incorporation
of an embodiment of the present invention. This figure, as with the other included figures, is
shown for illustrative purposes and does not Bmit either the possible embodiments of the

present invention or the claims.
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[3846] This figure includes portable computing device or host 110, docking station or dock
120, and accessory device or accessory 130, Docking station 120 may provide mechanical
support for portable computing device 110. For exanple, docking station and 20 may have a
connector nsert that may fit into a corresponding receptacle on portable computing device
110, This insert, along with one or more other support structures, may physically support
portable computing device 110 in docking station 120, In other embodiments of the present
invention, portable computing device 11{ may connect to docking station 120 via a cable, via
a wireless connection, or combination thereof. Docking station 120 may further provide
mechanical support for accessory 130, Again, docking station 120 may include a connector
inscrt that may be fitted into a receptacic on accessory 130, In other cmbodiments of the
present fnvention, docking station 120 may inchade a recepiacie for making & connection to
accessory 130 via a cable. In still other embodiments of the present invention, docking
station may include a dedicated or tethered cable having an insert at a far end that may be
inserted in a receptacie in an accessory. Docking station 120 may commumnicate with
accessory 130 via one of these connections, a wireless connection, or combination thereof.
{6841} Data may be transferred between docking station 120 and portable computing
device 110 via lines 114, Lines 114, as with the other lines shown, may be wired or wircless
connections. Similarly, docking station 120 may communicate with accessory 130 via data
lincs 124, Accessory 130 may communicate through docking station 122 to portable
computing device 110 using lines 124 and 114,

{6842} Power may be shared among portable computing device 110, docking station 120,
and accessory 130 via lines 112 and 122, which again may be wired or wireless connections.
For example, portable computing device 110 may inclade a battery that may provide power
to docking station 120 and accessory 130 via lines 112 and 122, Docking station 120 may
nclude or receive power, which may be provided to portable computing device 110 over line
112 and to accessory 130 over hine 122, Similarly, accessory 130 may include or receive
power, which # may provide to docking station 120 via line 122 and to portable computing
device 110 via lines 122 and 112. Power may be transferred between and among portable
computing device 119, docking station 120, and one or more accessories 130 using power
conductors or other wired connections. Power may also be transferred between devices using
wircless paths, for example by using inductive or capacitive charging. In one specific
embodiment of the present invention, docking station 120 may provide power to portable
computing device 110 by inductive or capacitive charging. In another specific embodiment

of the present vention, docking station 120 may provide power to accessory 130 using
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mductive or capacitive charging, while in another, accessory 130 may provide power to
docking station 120 in a wireless manner,

#0437 While in this example, docking station 120 is shown as commuumicating with one
accossory 130, i other embodiments of the present invention, docking station 130 may be
contigured to commumicate with two or more accessories. Also, accessories 130 may be
daisy-chained to communicate with one or more other accessories, which are not shown for
simplicity.

[8044]  in various embodiments of the present invention, portable computing device 110
may be a smart phone, portable media player, laptop computer, tablet computer, navigational
device, a wearable computing device such as a bracelet or peadant, picce of clothing, or the
fike, or other portable computing device. Accessory 130 may be a charger that recetves
power from a wall or car outlet, speakers, storage device, projector, camera, monitor, power
supply, adapter, or other device.

[6845] Agein, cobodimenis of the present imvention may provide docking stations that
provide mechanical support for a portable computing device. For example, a docking station
may include an insert that may be received by a receptacie on portable computing device. The
docking station may further include one or more receptacies or dedicated cables which may
be used to connect to one or more accessorics. These docking stations may include one or
more other features such as control buttons, displays, or other features. An example is shown
in the following figure.

{6846 Figure 2 illustrates a docking station according to an embodiment of the present
mvention. Docking station 120 may mclude connector nsert 125 for mating with receptacle
118 on smart phone or other portable computing deviee 110, Connector imsert 125 may be
focated i a depression or well (not shown) that may provide mechanical support for smart
phone or other portable computing device 110, Connector insert 125 may inciude a number
of contacts to form power and signal paths with corresponding contacts in comector
receptacle 118, Docking station 120 may further inclade one or more receptacles 128 and
129 for communicating with one or more accessorics. In a specific embodiment of the
present invention, receptacic 128 may be a lightning receptacie, while receptacie 129 may be
a headphone jack.

#0477 Connector insert 125 may inclode contacts on one or more sides. Smart phone 110
may typically have contacts only on one side of receptacle 118 in order to save space and to
allow smart phone 110 to be thinner. Having contacts on two sides of connector insert 125
may allow smart phone 110 to be inserted in either of two ways in dock station 120, To

simplify dock station 120, contacts may be removed or omitted on one side of connector
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msert 125, In such an embodiment, smart phone {10 may be inserted only one way on dock
station 120, Docking station 120 may be shaped or formed such that smart phone or other
poriable computing device 110 may fit over connector insert 125 in the one proper orientation
to avoid consumer confusion.

[6848] Docking station 120 may inchluade various additional components such as Eght-
emitting dicdes (LEDs), buttons, touch pads, displays, wireless communication devices, and
other types of components.

[3849] For example, hight-emitting diodes 123 may be used to indicate a charging status of
a battery in a portable computing device 110, A multi-colored LED may tuwrn a first color to
indicate that a charge is occurring and a second color to indicaie that charging is compliete.
Light-eratiting diodes may also be used o conjunction with proximity sensors. Specifically,
an LED may Hight when motion near connector insert 125 is detected. This illununation may
assist a user in attaching portable computing device 110 to docking station 120, or it may
assist 3 user in finding buttons, touch pads, or other controls on the docking station. Light-
emitting diodes may also be used to indicate statas settings, such as do-not-disturb, atrplane
mode, and alarm status settings.

[6858] Touch pads 121 or buttons 127 may be used to control playback volume through an
audio channel. Touch pads 121 or buttons 127 may be used for snooze or mode sclect
functions, such as to put a portable computing device into a do-not-disturb or abrplane meode.
{8058} Drsplay 126 may be used to indicate time, mode of the device, weather, news, or
other data. This data may be refrieved from an accessory or from portable computer device
110. Display 126 may be used to indicate an alarm or snooze setting, do-not-disturb or
airplane settings, and other types of modes and settings.

1#052) Wircless communications devices {(not shown) may be inchided in docking station
120 and used as remote controls for devices such as coffee makers, thermostats, lighting, and
other types of devices. The wireless conmnunication devices may also connect to cellular or
Wi-Fi networks to retrieve, provide, or synchronize data.

{8853} Daocking station 120 may also inclode gesture detection. Gesture detection may
allow a user to interact with docking station 120 by simply making hand movements in the
proximity of docking station 120, For example, a wave of a hand over docking station 120
may put an alarm in 3 snooze siate. A gesture may be used to turn on a display, either on
portable computing device 110 or docking station 120, to show time, date, weather, news, or
other information or combination thereof. When viewing news on display 126, a gesture may
be used to advance text to a next page. Other docking stations may inclade other features

consistent with embodiments of the present invention.
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[B854] Smart phones and other portable computing devices may commumicate using one or
more data channels. For example, smart phone 110 may commumicate using two data
channels. These data channels may be single-ended or differential. In a specific embodiment
of the present invention, smart phone 110 may use four contacts or pads in receptacie 118 to
communicate using two differential data channels. An example of a docking station that
provides communication over two differential channels is shown in the following figure,
[8855] Figure 3 illustrates a docking station according to an embodiment of the present
nvention. Docking station 120 may be housed in docking enclosare 340, Docking enclosure
340 may include connector imsert or phug 125 and receptacie 128, Twe communication paths,
DATAL 310 and DATAZ 320 may connect to contacts in plug 125 and contacts i receptacie
128, Datapaths DATAT 310 and DATAZ 320 may be single-ended or differential signal
paths.

[8056] Cther data, control, and power lines may be connecied between plug 125 and
receptacte 128, Une such control line may be an 1D line 710, ID line 710 may be used by an
accessory comected to receptacle 128 to provide authentication and identification
mformation to a portable computing device connected to plog 125, Power on line 360 and
well as ground or other power or bias lines (not shown) may be provided between plug 125
and 128,

{68871 In various embodiments of the present imvention, receptacle 128 may accept
different types of connector inserts. Some of these inserts may be anidirectional, that is, 2
connecior insert may be inserted into receptacie 128 in only onc orientation. Exampies of
this type of connector are USBE, HDMI, DV, and Thunderbolt connectors. Fach of the
varions docking stations shown in these examples may atilize this type of connector to
cotununicate with an accessory.

[B0588]  Other inserts may be bidirectional. That is, a connector insert may be inserted into
receptacle 128 in at least two orientations. An example of this type of connector is the
Lightening connector. A Lightening connector may include eight contacts, where an order of
signals, power, and comununications signals may be one way if 8 connector insert 1s inseried
into receptacie 128 with a first polarity, and the order may be reversed if the connector
mserted is nserted into receptacie 128 with a second or reversed polarity. Accordingly,
cireuitry associated with receptacle 128 may be used to detect a connector insert orientation
and reverse the signal order it a conmector insert is fnserted into receptacie 128 with the
second or reversed polarity. Details of how this reversal may be accomplished may be found
in co-pending United States patent application nomber 13/607,550, filed December 7, 2012,

titled TECHNIQUES FOR CONFIGURING CONTACTS OF A CONNECTOR, which is
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mcorporated by reference. Some of the various docking stations herein or otherwise
consistent with embodiments of the present invention may operate with this type of connector
correctly if the portable computing device inchudes circuitry o adjost the order of the
recetved signals, control lines, and power supplics. Other examples jnclude docking stations
that inchude circuits such that the docking station may operate with this type of connector,
regardless of the capability of the portable computing device.

{6859} It should also be noted that some embodiments of the present invention may uiilize
a modified Lightening connector where the Lightening comnector is unidirectional and can
only be inserted into receptacle 128 in one orientation. To avoid confusion, this orientation
may be indicated on the connector insert, for example with a symbol. This medified
connector may operate with cach of the docking stations in these examples. The docking
station 1n this specific example may operate with a unidirectional connector and a Lightening
or other bidirectional connector as receptacle 128 if the portable computing device includes
circuitry to adjust the order of the received signals, contrel lines, and power supplics.

[3866] Other embodiments of the present invention may provide an audio output.
Specifically, embodiments the present invention may provide docking stations having an
audio jack that may receive an audio plug from headphones or other devices. An exanple is
shown in the following figure.

168611 Figure 4 illustrates a docking station that inchides an audio jack according to an
embodiment of the present invention. Docking station 120 may include audic plug 410 and
audio jack 420. Audio jack 420 may be used as receptacle 129 in Figure 1. Audio plug 410
may be located near plug 123 such that audio plug 410 and connector msert or plug 125 may
be inserted in a smart phone or other portable computing deviee 110 at the same time.
Contacts on audio piug 410 may connect to contacts in audio jack 420 over audio signal path
430, Audio jack 420 may receive an audio plug connected to headphones or other device.
The docking station in this specific example may operate with a unidirectional connector and
a Lightening or other bidirectional connector as receptacle 128 if the portable computing
device inchudes circuitry to adjust the order of the received signals, control lines, and power
supplies.

{88621 In other cmbodiments of the present invention, it may be necessary for a docking
station to identify and authenticate iself to a host devices such as smart phone or other
portable computing device before the host device will communicate with the docking station,
Accordingly, embodiments of the present invention may provide docking stations having

authentication and identification capabilities. Examples are shown in the following figures.
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8863} Figure 5 illustrates a docking station that includes authentication circuiiry according
to an embodiment of the present invention. Again, docking enclosure 340 may support a
connector insert or plug 125, Plug 125 may include contacts for two data comumunication
channels, DATAL 310 and DATAZ2 320, The first data communication path, DATAT 310,
may be used to provide authentication and possibly identification information to smart phone
or other portable computing device 11

[8064] Specifically, authentication circuit 510 may include data and algorithms needed for
a public-key cryptography or other authentication technique. Authentication circuit 510 may
further tnclude docking station identification information. Examples of authentication and
identification technigues that may be employed by various erabodiments of the present
invention can be found n United States patont number 8,117,651, issued February 14, 2014,
titled METHOD AND SYSTEM FOR AUTHENTICATING AN ACCESSORY, and co-
pending United States patent application number 13/710,084, filed Decomber 10, 2012, tiled
MESSAGE-BASED IDENTIFICATION OF AN ELECTRONIC DEVICE, which are
meorporate by reference.

#0651 Microprocessor 520 may commumicate with authentication circuit 510 over an Inter-
Integrated Circutt (12C) or other type of comumunications bus. Microprocessor 520 may in
turn commuanicate with smart phone or other portable comaputing device 110 through
communication device 530. Microprocessor 520 may communicate with conmmunication
device 530 over bus such as Serial Peripheral Interface (SPI) bas 523, The sccond data
communications channel, DATAZ 320, may be provided through cable 5472 to plug 544, Plug
544 may be mserted in an accessory device (not shown.) Cable 542 may pass through strain
relief 540 on a side of device enclosure 3440,

[6866] In various embodiments of the present invention, docking station 120 may identify
itself to a sroart phouve or other portable computing device 110 so that the portable computing
device 10 knows how to format data that is provided over the one or more data paths, such
as DATAT 310 and DATAZ 320. For example, plog 544 may be a USB plag, and
authentication circuit 510 may mstruct portable computing device 110 to provide data on data
path DATAZ2 32C in a USH format.

#8671 In various embodiments of the present invention, agthentication circuit 510, or other
appropriate circuit, may read identification and authorization information from an attached
accossory (not shown.) The authontication circuit 310 or other circuit may then instruct the
portable computing device how to provide data on the data paths for use by the accessory.
[8068] Audio phug 410, audio jack 420, and audio signal path 43{ as shown above may be

inchided in this embodiment to provide an audio output. The docking station in this specific
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example may melode a umdivectional connector as plug S44. 1t may not work correctly with
a Lighiening or other bidirectional connector as plug 544.

16869} In the above cxamples, power 360 and other bias lines may be coupled between
plug 125 and receptacie 128, or in this exanple, between plug 125 and cable 542, But this
may cause voltages to be present on exposed contacts on plug 125 when a portable
computing device is not attached to docking station 120, Accordingly, embodiments of the
present invention may provide one or more switches, relays, variable resistances, or other
mechanism to avoid exposing sach voltages where they may be inadvertently contacted by a
user or the gser’s property.

[6878] In this example, power switch 550 may be included. Power switch 550 may receive
power from an accessory on line 522, such as a charger, via plug 544 and cable 542 or
receptacie 128, Power switch S50 may detect or be informed whether a portable computing
device 110 is attached at plug 125, If no portable computing device 110 s attached at plug
125, power swiich 550 may be in an open or high-impedance state, thereby protecting a user
from imadvertent contact with a voltage on an exposed contact on plug 125, When a portable
computing device 110 is attached at plug 125, power switch 550 may be in a closed or low-
impedance state, and power may be provided by accessory 130 onto ling 522, through power
switch 550 and power line 360 t0 plug 125, where it may be reccived by portable computing
device 110,

{88711 In a specific cmbodiment of the present invention, power switch S50 may mchide
circuitry to sense an impedance at a pin at plug 125 in order to determine that portable
computing device 10 is attached at plug 125, though this determination may be made by
power switch 550 in other ways. In other embodiments of the present invention, other
circuits may detect that computing device 110 is attached at plug 125 by locking for a
connection to ground at one pin, or by using another method. This other circuit may then
inform power switch 550 that computing device 110 is attached at plug 125, In still other
embodiments of the present invention, power switch 550 itself may have this capability.
{8872} Figure 6 illustrates another docking station that includes authentication circutiry
according to an embodiment of the presend fnvention. o this example, strain relicf 540, cable
542, and plug 544 may be replaced by receptacle 128, As before, audio plug 410, audio jack
420, and sudio signal path 430 may be included in this embodiment to provide an audio
output. The docking station o this specific example may operate with a unidirectional
connector. [t may not work correctly with a Lightening or other bidirectional connector as

receptacle 128,
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[8873]  Inthese ernbodiments of the present invention, one data path may be consumed with
providing and recetving authentication and identification information. Accordingly,
embodiments of the presend invention may commumnicale authentication and identification
information to a smart phone or other portable computing device using a separate control line
or pin. That i, a separate conirol or identification pin may be used in order to free up to an
additional data communication path. Examples are shown in the following figures.

{8874} Figure 7 illustrates a docking station according to an embodiment of the present
mvention. As before, docking station 120 may include connector insert or plug 125 for
mating with a corresponding receptacle on a portable computing device. In this example,
communication device $30 communicates with portable computing device 110 over [D pin
710, This frees up one data channel such that two data chanmcls or paths, DATAT 310 and
DATAZ 320, may be provided to an accessory via cable 542 and plug 544. In other
embodiments of the present invention, cach data channel may be made available to a separate
accessory through a separate cable and phig or receptacle. The docking station in this
specific example may include a unidirectional connector as plug 544. |t may not work
correctly with a Lightening or other bidivectional connector as phig S44.

16875} Figure 8 illustrates a docking station according to an embodiment of the present
invention. In this example, the two data channels, DATAT 310 and DATAZ 320, may be
made available to an accessory at receptacle 128, The docking station in this specific
example may operate with a unidirectional connector. It may not work correcily with a
Lightening or other bidirectional connector as receptacic 128.

[B876] Again, in these two above examples, audio plag 410, audio jack 420, and a signal
path 430 may be included to provide an acdio output. But it may be somewhat awkward to
provide audio plug 410 on docking station 120, For example, it may be difficult for a userto
align a portable computing device correctly n order to nsert both plug 125 and audio plug
410 at the same time. This awkwardness may cause customer confusion and lead to damage
of ¢ither the portabie computing device or docking station. Also, the assthetics of sucha
configuration may not be optimal. Accordingly, embodiments of the present invention may
use a data comgnwmication path 1o convey an audio signal from plug 125 1o audio jack 420, In
this way, avdio plog 410 15 not needed. Examples are shown in the following figures.

168777 Figurce 9 illustrates another docking station that inchudes an sudio jack according to
an embodimert of the present invention. In this example, one data path, specifically DATAL
310, is provided to a digital-to-analog converter 910, Digital-te-analog converter 910 may
convert digital data on data path DATAT 310 into an analog audio signal. Digital-to-analog

converter 910 may provide the sudio signal on hine 430 to audio jack 420. Aundio jack 420
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may receive an audio plog comnected to headphones or other types of devices. As before, a
second data path, DATAZ 320 may be provided to an accessory through cable 542 and phug
544,

168781 More specifically, digital-to-analog converter 910 may receive a digital signal from
portable computing device 110 via data path DATAT 310. This data signals may inchude
header and other packet information. Digital-to-analog converter 910 may remove this
information in order to access the audio data. Digital-to-analog converter 910 may convert
the digital audic information to an analog audio signal on line 430 to provide this signal to
audio jack 420. The operation of digital-to-analog converter 910 may be controlled by
microprocessor 520 over Inter-integrated Circuit (1I2C) bus 512, The docking station in thig
specific example may include a unidirectional connector as plug 544, It may not work
correctly with a Lightening or other bidirectional connector as phag 544.

{88791 Figare 10 iHustrates another docking station that includes an audio jack according to
an cmbodiment of the present invention. In this cxample, a second data path DATAZ 320 is
provided o an accessory via receptacle 128, The docking station in this specific example
may operate with a unidirectional connector. It may not work correctly with a Lightening or
other bidirectional connecior as receptacle 128.

[B086]  To these configurations, an audio signal is made available at an audio jack 420
without the necessity of an andio plug being included on the docking station. As can be scen
however, these configurations consume a data path in order to provide an audio cutpud signal.
Accordingly, embodiments of the present invention may provide docking stations were this
data path may be used to provide audio data via audio jack 420 as well as to provide data to
an accessory via cable $42 and plug 544 or receptacle 128, Examples are shown in the
following figures.

16881} Figure 11 iHustrates a docking station according to an embodimerntd of the present
mvention. In this example, a data path, DATA1 310, is provided 1o both bridge 1110 and
cable 542. Bridge 1110 may inspect incoming data packets from either or both portable
computing device 110 and an accessory attached to cable 542 via plug 544, Bridge 1110 may
recognize audio data packets and remove header and other non-audio information frony these
packets. Bridge 1110 may then provide audio information to digital-to-analog converter 910
over Integrated Interchip Sound (IZ8) bus 1112, Bridge 1110 may communicate with and
recetve instructions from microprocessor 520 using Serial Peripheral Interface (SPY) bus
1114, Digital-to-analog converter 210 may then convert the digital audio information to an
analog signal and provide the analog signal on analog signal path 430 to aadio jack 420,
Data path DATAT 310 may also be provided to an accessory via cable 542 and plug 544.

15
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Again, in this configuration, two data paths, DATAT 310 and DATAZ 320, are provided to am
accessory, and audio wnformation may be provided at audio jack 420 without the inclusion of
an audic plug on a docking station 120, The docking station in this specific example may
include a unidirectional conmector as plug 544. 1t may net work correctly with a Lightening
or other bidirectional connector as plug 544,

{68821 It should be noted that in these examples, aadio information is provided at aadio
jack 420 as an analog signal. In this and other embodiments of the present invention,
melading the other examples shown here, audio information may be provided as a digital
signal to audio jack 420. In these embodiments, asdio jack 420 may include an LED or laser
to convert the digital audio information into Hght pulses.

18831 Figure 12 iHusirates another docking station according to an erabodiment of the
present invention. In this embodiment, cable 542 and plug 544 may be replaced by
receptacle 128. The docking station in this specific example may operate with a
unidirectional connector. It may not work correctly with a Lightening or other bidirectional
connector as receptacie 128,

[#084] Again, embodiments of the present invention may commuonicate with one or morg
accessories. Une specific embodiment of the present invention may comumumnicate with two
accossorics. An exanple 15 shown o the following figure.

1668851 Figure 13 ilustrates a docking station that includes two receptacles according to an
embodiment of the present invention. Specifically, docking station 120 mchudes receptacle
128 and receptacic 1328, In this example, a first data path, DATAT 310, may be coupled to
receptacle 128, while a sccond data path, DATAZ 320, may be coupled to receptacle 1328,
The docking station in this specific example may operate with vnidirectional connectors. It
may not work correctly with Lightening or other bidirectional connectors as receptacies 128
and 1328.

[66886] Embodiments of the present invention may communicate with these one or more
accessories using different types of connector interfaces. One such mterface is the Lightning
connecior interface. Lighining connectors are reversible. That is, a Lighining connector
insert may be inserted indo @ Lightening receptacic in one of two orientations.  Accordingly,
embodiments of the present invention may inclede a mumber of multiplexers to moltiplex
signais received from an accessory. An example of a Lightning connector insert is shown in
the following figure.

{68871 Figure 14 illustrates a Lightning connector msert that may be employed and
received by embodiments the present invention. Specifically, this connector may be used as
connector 125 on docking station 120, 1t may also be used as plug 544 attached to cable 542
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m the tethered cable examples shown herein. This connector may also be received at
receptacle 128 in some of the examples shown herein.

16888} Connector insert 125 may include insert portion or tab 1402, Tab 104 may be sized
to be inserfed into a corresponding receptacie connector during a mating event and may
nchide a first contact region 1406 formed on a first major surface 1404 and a second contact
region {not shown) formed at 8 second major surface (also not shown) opposite surface 1404,
Surface 1404 may extend from a distal tip 1414 of tab 1402 to spine 1416 that, when tab
1402 1s mserted into a corresponding receptacle cormector, abuts 4 housing of the receptacle
conngctor or poriable computing device that the receptacle connector is incorporated in. Tab
1402 may also include first and sccond opposing side surfaces that extend between the first
and second major surfaces including 1404,

186891 A plurality of contacts 1410 can be formed in cach of contact regions 1406 on each
side ot tab 1402 such that, when tab 1402 is inserted into a corresponding receptacle
connector, contacts 1406 are electrically coupled to corresponding contacts in the receptacie
connector. In some embodiments, contacts 1406 are self-cleaning wiping contacts that, after
mitially coming into contact with a receptacle connector contact during a mating event, slide
further past the receptacic connector contact with a wiping meotion before reaching a final,
desired contact position.

[66896]  The structure and shape of tab 1402 may be defined by a ground ring 1408 that can
be made from stainless steel or another hard conductive material. Comnector 125 may
include rotention feature 1412 and a corresponding feature on the opposite side of tab 1402
formed as curved pockets in the sides of ground ring 1408 that may double as ground
contacts.

{6891}  Various embodiments of the present invention may utilize this or other types of
connectors as plug 125 on docking station 120, as plug 544 10 connect o an accessory, of 10
be accepted at receptacle 128 by docking station 120, The numbers pins or contacts and pins
assignments may vary as well. Specific pinouts that may be used for these phugs and
receptacles can be found in co-pending United States patent application nomber 13/607,366,
filed September 7, 2012, titled DUAL ORIENTATION ELECTRONIC CONNECTOR,
which is incorporated by veference.

[6892] Again, this connector may be used as connector 125 on docking station 120, It may
also be used as plug 544 attached to cable 542 in the tothered cable examples shown herein.
This connector may also be received at receptacle 128 in the following figures. (It may also

be received in the examples above, but care should be taken to ensure that only an insertion
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that does not require an nversion or reversal is made. This may be accomplished, for
example, by using a cable having a marking to indicate a desirable orientation.}

#0931 Figure 15 iHustrates a docking station that may accept a bidirectional plug according
1o an embodument of the prosent invention. Again, receptacie 128 may roceive a connector
insert such as a Lightening connector msert. Specifically, receptacie 128 may receive a
connector imsert in either of two directions. Multiplexers 1530 may receive signals on gne or
more control lings, such as 1D 1516, from an accessory 130 and use these one or more control
signals to determine the orientation of a connector in receptacle 128, Multiplexers 1530 may
multiplex data lines ACC DATAL 1510 and ACC DATA?Z 1520 received from the receptacle
in such a way that a consistent connection is made o data paths DATAT 310 and DATA2
320 regardless of the orientation of the connector insert. That is, in one orientation the
multiplexers merely pass signals through divectly, while in a second orientation, signals on
cach pin are swapped in 8 mirrored image manner. Details of this may be found in co-
pending United States patent application number 13/6G7,550, filed Decernber 7, 2012, titled
TECHNIQUES FOR CONFIGURING CONTACTS OF A CONNECTOR, which is
mcorporated by reference. Since this example docking station inclades nudtiplexing circuits
1530, it may operate with cither unidirectional or bidirectional connectors being inserted into
connector receptacic 128,

[668%94] Figure 16 illustrates a docking station that may provide a bidirectional connection
according to an embodiment of the present invention. As with other examples, receptacle
128 is replaced with a cable 542 and plug 544, where the plog 544 is a reversible plug such as
a Lightening connector insert or phug. Inclusion of multiplexing circuits 1530 allows plug
544 to be mserted in either of two orientations, cach 180 apart, in a receptacie onan
accessory. Again, since this example docking station includes multiplexing circuits 1530, it
may operate with either unidirectional or bidirectional connectors being inserted nto
connector receptacie 128,

[6898] Embodiments of the present invention may provide docking stations having
additional features. These features may be provided using one or more docking station
interfaces. An exanpie 15 shown fo the following figure.

[889%6] Figure 17 illostrates a docking station having additional featuwes according to an
embodiment of the present invention. In this example, docking station input and output
devices 1710 and docking station interface 1720 are included. Docking station interface 1720
may commumnicate with microprocessor S20 using 12C bus 512, though n other embodiments

of the present invention, docking station tnterface 1720 or another docking station interface
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circuitry may compumicate with microprocessor 520 using Serial Peripheral Interface (SPI)
bus 1114,

168977  Docking station inpot and output devices 1710 may include various components
such as Hght-emitting diodes (LEDs), buttons, touch pads, displays, wircless communication
devices, and other types of conmponents,

[6898] For example, ight-emitting diodes may be used to indicate the charging status of a
battery in a portable computing device 110 attached to docking station 120, For example, a
multi-colored LED may have a first color 1o indicate that a charge is ocourring and a second
color to mndicate that the charging is complete. Light-cmitting diodes may also be used in
conjunction with proximity sensors. Specifically, an LED may light when motion near
connector nsert 125 is detected by a proximity detector. This may assist a user in attaching
portable computing device 110 to docking station 120, Light-emitting diodes may also be
used to indicate status settings, such as do-not-disturb, airplane mode, and alarm status
modes.

[389¢] Touch pads or buttons may be used to control playback volame through an andio
channel. Touch pads or buttons may be used for snoore or mode select functions, such as to
put a portable computing device into a do-not-disturb or airplanc mode.

1616681 A display may be used 1o indicate time or mode of the device. Again, a display meay
be used to indicate an alarm or snooze setting, do-not-disturb or airplane settings, and other
types of settings. The display may also provide weather, news, traffic, or other information,
8561} Wireless communications devices may be used as remote controls for devices such
as coffee makers, thermostats, Highting, and other types of devices. These wiveless devices
may connect to cellolar or Wi-Fi networks to provide, retrieve, or synchronize data between
or among portable computing device 110, accessories 130, and other devices.

11621 Docking station input and output devices 1710 may also include gesture recognition
devices. Gesture detection may allow a user to interact with a docking station by simply
making hand movements in the proximity of the docking station. For example, gestures may
be used to put an alarm in 8 snooze state, to turn on a display, to show time, date, weather,
news, or other information or combination thereof.

#1631  Again, since this example docking station inchudes muoliiplexing circunts 1530, it
may operate with either unidirectional or bidirectional connectors being inserted into
connector receptacie 128,

[6184]  Figure 18 iHustrates a docking station having additional features according to am
embodiment of the present nvention, As with other examples, receptacle 123 is replaced
with a cable 542 and plog 544, where the plug 544 is a reversible plug soch as a Lightening
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connector msert or plug. Since this example docking station includes multiplexing circuits
1530, it may operate with either unidirectional or bidirectional connectors as plug 544.
[#185]  Various embodiments of the present invention may provide circuits for other wired
or wircless connections to external accessories or other devices, Une embodiment of the
present invention may provide a docking station having a number of USB ports. This
docking station may include USB hub circuitry coupled to one or more USB receptacles or
other connectors. An example is shown in the following figure.

[#186] Figure 19 illustrates a docking station that includes a USB hub according to an
embodiment of the present invention. In this example, docking station input and output
devices 1710 and docking station interface 1720, as well as power switch 550, have been
oraitted for clarity but may be included in various embodiments of the present jnvention.
161671 USB hub 1910 may be coupled to USSR receptacles 1920 and 1930, though in other
embodiments of the present invention, docking station 120 may mchide more or fewer USB
receptacles coupled to USE hub 1910, USB hub 1910 may alse be in communication with
data path DATAZ 320, That is, data provided by portable computing device 110 to data path
DATA 2 may be provided by USB hub 1910 to either USB receptacle 1910 or 1920, and data
received at USB receptacies 1910 or 1920 may be routed through USB bub 1810 to portable
computing device 110 via data path DATA2 320, In other embodiments of the present
mvention, USH hub 1910 may be in communication with data path DATAL 316, or both data
paths DATAL 310 and DATAZ2 320, USB hub 191{ may be at least partially controlled by
microprocessor S20 over 12C bus 512, though in other embodiments of the present invention,
USB hub may be may be at least partially controlled by microprocessor 520 over SPI bus
1114, and 1t may be at least partially controlled by portable computing device 110, accessory
130, or other device.

#3688} The above description of embodiments of the invention has been presented for the
purposes of ithistration and description. 1t 1s not intended to be exhaustive or to Hmit the
mvention to the precise form described, and many modifications and variations are possible
in light of the teaching above. The embodiments were chosen and described in order to best
explain the principles of the invention and tis practical applications to thereby enable others
skilled in the art to best utilize the invention in various embodiments and with various
modifications as are suited to the particular use contemplated. Thus, it will be appreciated
that the invention is intended to cover all modifications and cquivalends within the scope of

the following claims.
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WHAT IS CLAIMED IS:

1. A docking station coraprising:

a housing;

a connector insert located on the housing and arranged to mate with a
connecior recepiacle on g portable computing device;

a second connector t0 connNCCt 10 an aceessory;

an audio jack locaied on the housing and arranged to accept an audio plug;

a first data path coupled between the connector insert and the audio jack; and

a secound data path coupled between the connector insert and the second

connector,

2. The docking station of claim 1 farther comprising a digital-to-analog
converter in the first data path betwoen the connector insert and the andio jack, wherein the

digital-to-analog converter receives digital audio signals and provides an analog audio signal.

3. The docking station of claim 2 fiwther comprising a bridge circuit
located in the first data path between the connector insert and the digital-to-analog converter,
wherein the bridge circuit receives data packets and provides digital audio data to the digital-

to-analog converter.

4. The docking station of claim 1 wherein the first data path further

comprises a branch from the connector nsert to the second connector,

S. The docking station of claim 2 wherein the portable computing device

comprises a smart phone.

6. The docking station of claim 2 wherein the second commector is located

on the housing and comprises a connector receptacle.

oy

7. The docking station of claim 2 wherein the second connector
comprises a connector insert and the connector fnsert connects to the docking station via a

cable.

3. The docking station of claim 2 wherein the connector insert comprises

a Lighiening comector insert.

9. A docking station conmprising:

a housing;
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a connector nsert located on the housing and aranged to mate with a
connector receptacie on a portable computing device;

a second connector to connect 1o an accessory;

a pharality of nwiltiplexers coupled 1o the second conmector;

a first data path coupled between the connector insert and the plurality of
mudtiplexers; and

a second data path coupled between the connector insert and the plurality of

multiplexers.

10.  The docking station of claim 2 further comprising an audio jack

located on the housing and arranged to accept an audio plug.

i1, The docking station of claim 9 further comprising a digital-tp-analog
converter coupled between the connecior insert and the audio jack, wherein the digital-to-
analog converter receives digiial andio signals and provides an apalog audio signal to the

audio jack.

12, The docking station of claim 11 further comprising a bridge circuit
located between the conmector insert and the digital-to-analog converter, wherein the bridge

cireait receives data packets and provides digital audio data to the digital-to-analog converter.

13, The docking station of claim 9 wherein the portable computing device

comprises a smart phone.

14, The docking station of claim 9 wherein the sccond connector is located

on the housing and comprises a connector receplacle.

15, The docking station of claim 9 wherein the second comector
comprises a connector insert and the connector insert connects {o the docking station via a

cable.

16. The docking station of claim 2 wherein the connector msert comprises

a Lightening connector insert.

17. A docking station comprising:
a housing;
a connector insert located on the housing and arranged to mate with a

connector receptacic on a portable computing device;

)
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a second connector 1o connect 1o an accessory;

a first data path coupled between the comnector imsert and the second
connector;

a secound data path coupled between the connector tnsert and the second
connector; and

an identification path coupled between a microprocessor circuit and the

connecior insert,

i8. The docking station of claim 17 further comprising a comumunication
cireuit on the identification path and coupled between the connector insert and the

MICTOPTOCESSOT.

19, The docking station of claim 18 further comprising an authentication

cireait coupled to the microprocessor.

20.  The docking station of claim 19 wherein the authentication circuit may

provide authentication data and identification data to the microprocessor.

-]
(8]



WO 2015/034696 PCT/US2014/052463

AMENDED CLAIMS
received by the International Bureau on 09 January 2014 (09.01.14)

pa—y

1. A docking station comprising:
a housing;
~ aconnector insert located on the housing and arranged to mate with a

connector receptacle on a portable computing device;

a second connector 1o connect to an accessory,

an audio jack located on the housing and arranged to accept an audio plug;

a first data path coupled between the connector insert and the audio jack and
further coupled between the connector insert and the second connector; and

a second data path coupled between the connector insert and the second

[ s B - S - TR V. I U PR o |

—

connector,

2. The docking station of claim 1 further comprising a digital-to-analog
2 converter in the first data path between the connector insert and the audio jack, wherein the

3 digital-to-analog converter receives digital audio signals and provides an analog audio signal.

1 3 The docking station of claim 2 further comprising a bridge circuit

2 located in the first data path between the connector insert and the digital-to-analog converter,

3 wherein the bridge circuit receives data packets and provides digital audio data to the digital-

4 to-analog converter.

1 4, The docking station of claim 1 wherein the first data path further
comprises a branch from the connector insert to the second connector.

1 3. The docking station of ¢laim 2 wherein the portable computing device

2 compriscs a smart phone.

1 6. The docking station of claim 2 wherein the second connector is located

2 on the housing and comprises a connector receptacle.

1 7. The docking station of claim 2 wherein the second connector
2 comprises a connector insert and the connector insert connects to the docking station via a

cable.

1 8. The docking station of claim 2 wherein the connector insert comprises

2 aLightening conncetor insert.
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9. A docking station comprising:
a housing;

a connector insert located on the housing and arranged to mate with a

. conneetor reeeptacle on a portable computing device;

a second connector to connect to an accessory;

a plurality of multiplexers coupled to the second connector;

a first data path coupled between the connector insert and the plurality of
multiplexers, the multiplexers to selectively couple contacts in the second connector to the
first data path depending on an orientation of a second connector insert inserted into the
second connector; and

a second data path coupled between the connector insert and the plurality of

multiplexets,

10.  The docking station of claim 9 further comprising an audio jack
located on the housing and arranged to accept an audio plug, where the first data path is

further coupled between the connector insert and the audio jack.

11, The docking station of claim 10 further comprising a digital-to-analog
converter coupled between the connector insert and the audio jack, wherein the digital-to-
analog converter receives digital audio signals and provides an analog audio signal to the

audiojack.

12. The docking station of claim 11 further comprising a bridge circuit
located between the connector insert and the digital-to-analog converter, wherein the bridge

circuit receives data packets and provides digital audio data to the digital-to-analog converter.

13.  The docking station of claim 9 wherein the portable computing device

comprises a smart phone.

14, The docking station of claim 9 whercin the second connector is located

on the housing and comprises a connector receptacle.

15.  The docking station of claim 9 wherein the sccond connector
comprises a connector insert and the connector insert connects to the docking station via a

cable.
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1 16.  The docking station of claim 9 whetein the connector insert comprises

2 aLightening connector insert.

1 17. A docking station comprising:

2 a housing;
3 a connector insert located on the housing and arranged to mate with a

4  connector receptacle on a portable computing device;

3 a second connector to connect to an accessory;

6 an audio jack located on the housing and arranged to accept an audio plug;

7 a first data path coupled between the connector insert and the second

8  connector and further coupled between the connector insert and the audio jack;

9 a second data path coupled between the connector insert and the second
10  connector; and
1 an identification path to convey identification and authentication information
12 between the docking station and the portable computing device and coupled between a
13 microprocessor circuit and the connector insert.

1 18.  The docking station of claim 17 further comprising a communication

2 circuit on the identification path and coupled between the connector insert and the

3 microprocessor.

1 19.  The docking station of claim 18 further comprising an authentication

2 circuit to provide authentication information to the portable computing device and coupled to

3 the microprocessot,

] 20.  The docking station of claim 19 wherein the authentication circuit

2 provides authentication data and identification data to the microprocessor.
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