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Description
RELATED APPLICATIONS

[0001] This application claims priority from Provisional Application Serial Number 61/470,431, filed March 31, 2011,
entitled "METHOD, APPARATUS AND SYSTEM FOR PROVIDING A BIDIRECTIONAL OPERATING MODE TO EX-
CHANGE AUDIO/VIDEO CONTENT".

BACKGROUND
1. Technical Field

[0002] Embodiments relate generally to technigues for exchanging audio/video information. More particularly, certain
embodiments provide techniques for controlling an audio/video device to selectively receive or send audio/video infor-
mation.

2. Background Art

[0003] The size of computers and other audio/video (AV) capable electronic devices continue to scale with successive
improvements in integrated circuit (IC) fabrication techniques. Consequently, there is a general trend toward a wider
variety of AV devices, notably smaller AV devices, implementing functionality to support higher throughput and/or higher
quality of AV information.

[0004] Certain conventional AV devices include a High-Definition Multimedia Interface (HDMI) connector or other such
hardware for coupling to some other device, where the AV device operates as a source to provide AV information to the
other device via the connector. Typical examples of conventional AV sources include a camcorder, digital camera,
personal computer (e.g. tablet, notebook, laptop, desktop and/or the like), smart phone, video game console, DVD
player, digital video recorder (DVR), set-top box, plug-in storage peripheral or other such device which is capable of
sending AV information to some other device.

[0005] Other conventional AV devices operate as a sink to receive AV information from another device via such
coupling hardware. Typical examples of conventional AV sinks include a television, monitor, display, home theater
receiver, personal computer, projector or other such device which is capable of receiving AV information from some AV
source. US 2009/0 046 690 A1 discloses a bidirectional high-speed digital interface transceiver which, by selectively
coupling a multiplexer to a transmitter or to a receiver, can act as a source device or a sink device. JP 2009 060 204 A
discloses an audio/video device which can be used as source or sink.

[0006] One consequence of the current trends in AV technology is smaller and/or higher-capacity AV devices placing
an increasing premium on the area which is taken up by multiple AV connectors. Another consequence of current trends
is the increasing variety of combinations of AV devices which may be coupled to one another to exchange AV information.
Due to such consequences, systems which exchange AV information between electronic devices are increasingly prone
to inefficiencies in how such devices are to couple to and communicate with one another.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] The various embodiments of the presentinvention are illustrated by way of example, and not by way of limitation,
in the figures of the accompanying drawings and in which:

FI1G. 1is ablockdiagram showing elements of a system for exchanging audio/video dataaccording to anembodiment.

FIG. 2A is a flow diagram showing elements of a method for controlling an audio/video device according to an
embodiment.

FIG. 2B is a flow diagram showing elements of a method for controlling an audio/video device according to an
embodiment.

FIG. 3 is a layout diagram showing elements of a connector for exchanging audio/video data according to an
embodiment.

FIG. 4A is a flow diagram showing elements of a method for controlling an audio/video device according to an
embodiment.
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EP 2 692 118 B1

FIG. 4B is a flow diagram showing elements of a method for controlling an audio/video device according to an
embodiment.

FIG. 5 is a block diagram showing elements of an audio/video device according to an embodiment.
DETAILED DESCRIPTION

[0008] Embodiments discussed herein variously make, use or otherwise provide circuit logic to selectively control an
audio/video (or "AV") device for operation at different times in various ones of a plurality of operation modes. The plurality
of operation modes may include what is referred to herein as an "AV Sink" operation mode, for the AV device (also
referred to herein as simply "device") to be a sink for receiving AV information from another AV device via a connector,
and what is referred to herein as an "AV Source" operation mode, for the AV device to be a source for providing AV
information to another AV device via the same connector. In an embodiment, the AV device includes the connector. In
an alternate embodiment, the AV device may operate in a system which includes the connector - e.g. where the connector
is to couple the system with some external device for an exchange of AV information.

[0009] As used herein, "audio/video" or "AV" refers to the characteristic of relating to either audio content or video
content, or relating to both audio content and video content. For example, AV information may include some or all of
audio data and/or control information and video data and/or control information. In an embodiment, an AV device may,
in addition to exchanging AV information with another device, be operable to render audio content and/or video content
for a user, although certain embodiments are not limited in this regard.

[0010] An AV device according to an embodiment includes communication logic to exchange AV data according to
some interface standard. By way of illustration and not limitation, such communication logic may exchange AV data via
a connector which is compatible with one or more of an HDMI standard such as the HDMI 1.4 standard released May
28, 2009 by HDMI Licensing, LLC of Sunnyvale, CA, a Mobile High-Definition Link (MHL) standard such as the MHL
1.0 specification released June 30, 2010 by the MHL Consortium of Sunnyvale, CA, a Digital Visual Interface (DVI)
standard such as the DVI 1.0 standard released April 02, 1999 by the Digital Display Working Group of Vancouver, WA,
a DisplayPort standard such as the DisplayPort 1.2 standard released December 22, 2009 by the Video Electronics
Standards Association of Newark, CA and/or the like.

[0011] In an embodiment, such communication logic may implement communications which, at different times, are
compatible with different interface standards, where all such communications are via the same connector. For example,
communication logic may include first logic to detect the presence of, and communicate with, an HDMI device and
second logic to detect the presence of, and communicate with, an HDMI device, where the respective detection and
communication functionalities of the first logic and second logic do not conflict with or otherwise impede the other. Such
communication logic may, for example, be referred to as "MHL-ready HDM|," "HDMI/MHL" and/or the like. Features of
various embodiments are discussed herein in the context of exchanging AV information according to an HDMI interface
standard. However, such discussion may be extended to apply to any of a variety of additional or alternative interface
standards for exchanging AV data, according to different embodiments.

[0012] Certain embodiments variously provide that, from either or both of a device power up and a device reset, an
AV device will, by default, return to or otherwise be in a Sink mode. While in this mode such an AV device may then
determine by stimulus and response or measurement means described herein that it is connected to an AV Sink device,
in which case it may safely transition to an AV Source operation mode. In an embodiment, the AV device may translate
back to AV Sink operation mode in response to an indication of a change in connectivity to the AV Sink device.

[0013] FIG. 1illustrates elements of a system 100 for exchanging AV information according to an embodiment. System
100 may include a first device 110 comprising AV logic 112 to variously implement AV communications between first
device 110 and one or more other devices. One embodiment may, for example, be implemented entirely within AV logic
112. Another embodiment may be implemented by first device 110 as a whole. Still another embodiment may be imple-
mented by system 100 as a whole. Any of a variety of other embodiments may be alternatively implemented according
to techniques discussed herein.

[0014] In an embodiment, first device 110 includes functionality of one or more of conventional AV source devices
and/or functionality of one or more conventional AV sink devices. By way of illustration and not limitation, first device
110 may include functionality of one or more devices including, but not limited to, a personal computer (e.g. tablet,
notebook, laptop, desktop and/cr the like), camcorder, smart phone, video game console, television, monitor, display,
set-top box, home theater receiver and/or the like.

[0015] First device 110 may include a connector 114, coupled via one or more signal lines to AV logic 112, to variously
connect first device 110 to some other device of system 100 for an exchange of AV information. Connector 114 may
include a plurality of channels, such as pins and/or other interconnect hardware, which are compatible with a particular
AV interface standard - e.g. an HDMI standard.

[0016] In an illustrative embodiment, connector 114 may, at some point in time, couple first device 110 via an inter-
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connect 122 to a second device 120 of system 100 - e.g. for an exchange 124 of AV information from second device
120 to first device 110. The particular direction of exchange 124 is not limiting on certain embodiments, and may
alternatively be in the opposite direction, where first device 110 operates as the AV Source and second device 120
operates as the AV Sink. Accordingly, second device 120 may, for example, include both logic (not shown) to implement
conventional AV Source functionality or conventional AV Sink functionality. In another embodiment, second device 120
may include logic to variously provide both AV Source functionality and AV Sink functionality according to techniques
described herein.

[0017] Certain embodiments variously mitigate at least one problem which might otherwise arises if two conventional
AV devices are coupled to one ancther when those two devices are concurrently configured each for respective operation
as an AV Source. Such connecting of AV Source devices to one another can risk damage to transmission hardware in
either or both devices. For example, the two devices may attempt to drive power in opposite directions in the same
power supply voltage channel of a connector. Alternatively, or in addition, two such devices may attempt to drive data
signals in opposite directions via the same data channel of the connector. Such AV Source devices may risk driving any
of a variety of other signals - e.g. hot plug detect signals, clock signals and/or the like - against one another each on
some common respective channel of a connector.

[0018] AV logic 112 may limit the risk of the resulting damage in system 100 by providing a control mechanism to
selectively prevent one or more aspects of AV Source functionality from being provided during operation of first device
110. By way of illustration and not limitation, AV logic 112 may selectively transition itself between a plurality of operation
modes which includes an AV Source operation mode and an AV Sink operation mode. The AV Source operation mode
may be for AV logic 112 to provide a particular signal to connection 114 - e.g. a supply voltage, a digital data signal
and/or the like. Additionally or alternatively, the AV Source operation mode may be for AV logic 112 to provide a particular
amount of impedance - e.g. pull-up impedance, pull-down impedance and/or the like - for a signal line coupled to a
channel of connection 114.

[0019] In an embodiment, control logic (not shown) of AV logic 112 selects one of the plurality of operation modes in
response to anindication of a particular type of event at first device 110. Whether and/or how AV logic 112 might transition
between operation modes may be based, for example, on whether the indicated event is a power-up event, a power-
down event a reset event, and/or the like.

[0020] Whether and/or how AV logic 112 might transition between operation modes may be additionally or alternatively
based on an event which detects a particular characteristic (or absence of said characteristic) regarding connectivity
between connector 114 and second device 120. By way of illustration and not limitation, such a characteristic may include
whether (or not) some second device 120 is providing a supply voltage at a particular channel of connector 114. For
example, connector 114 may be compatible with an interface standard which stipulates that an AV Source is to provide
a supply voltage to its corresponding AV Sink - e.g. the +5V output to be provided from Source to Sink according to
HDMI, as on pin 18 of a 19-pin HDMI connector.

[0021] Additionally or alternatively, such a characteristic may include whether (or not) second device 120 is providing
to connector 114 a hot plug detect (HPD) signal. For example, connector 114 may be compatible with an interface
standard which stipulates that an AV Sink is to indicate its presence with a HPD signal to its corresponding AV Source
- e.g. the HPD signal to be provided from Sink to Source according to HDMI, as on pin 19 of a 19-pin HDMI connector.
[0022] Additionally or alternatively, such a characteristic may include whether (or not) second device 120 is providing
a clock signal to connector 114. For example, connector 114 may be compatible with an interface standard which
stipulates that an AV Source is to provide a clock signal to an AV Sink - e.g. the DDC_SCL signal to be provided from
Source to Sink according to HDMI, as on pin 15 of a 19-pin HDMI connector.

[0023] Additionally or alternatively, such a characteristic may include whether (or not) a particular amount of impedance
is being provided by second device 120 for a channel of connector 114. For example, connector 114 may be compatible
with an interface standard which stipulates that a particular pull-up impedance is to be implemented at an AV Sink - e.g.
a 47kQ pull-up resistance which HDMI requires be provided at an AV Sink for a SDA line (e.g. pin 16 of a 19-pin HDMI
connector).

[0024] In an embodiment, the functionality of AV logic 112 allows connector 114 to be variously coupled, decoupled
and/or recoupled at different times to one or more devices, while limiting a risk of damage to hardware in system 100.
By way of illustration and not limitation, connector 114 may at some point in time be decoupled from second device 120
and subsequently coupled via an interconnect 132 to some third device 130 - e.g. for an exchange 134 of AV information
to third device 130 from first device 110. The particular direction of exchange 134 is not limiting on certain embodiments,
any may alternatively be in the opposite direction, where first device 110 operates as the AV Sink and third device 130
operates as the AV Source. In an embodiment, third device 130 is simply second device 120 - e.g. where second device
120 is decoupled from and subsequently recoupled to first device 110 and/or where first device 110 and second device
120 switch AV Sink and AV Source roles for different AV information exchanges.

[0025] As shown in the discussion herein, AV logic 112 may protect various circuitry of system 100 for different
successive couplings of first device 110 each to a respective device and/or for successive different AV information
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exchanges each between first device 110 and a respective device.

[0026] FIG. 2A illustrates elements of a method 200 for controlling operation of an AV device according to an embod-
iment. An AV device controlled by performing method 200 may, for example, be a device including some or all of the
features of first device 110. In cne embodiment, an AV device controlled by performing method 200 may merely include
some or all of the features of AV logic 112 - e.g. without also including other features of first device 110 such as connector
114. Features of various embodiments are discussed herein in terms of performing method 200 to control AV logic 112
within first device 110. However, such discussion may be extended to apply to any of a variety of additional or alternative
AV hardware, consistent with the technigues disclosed herein.

[0027] Inanembodiment, the AV device includes communication logic comprising circuitry to operate at differenttimes
in different ones of a plurality of operation modes which include an AV Source operation mode and an AV Sink operation
mode. The AV Sink operation mode may, for example, be for the communication logic to receive AV data provided to
the AV device via a connector - e.g. via connector 114. The AV Sink operation mode may further be for the communication
logic to receive power from a first supply voltage provided via a channel of the connector. By contrast, the AV Source
operation mode may be for the communication logic to send AV data from the AV device, where the AV data is sent
through the connector. The AV Source operation mode may further be for the communication logic to provide a second
supply voltage at the channel of the connector. In an embodiment, a level of the first supply voltage is equal to a level
of the second supply voltage.

[0028] In an embodiment, method 200 includes, at 210, detecting an indication of one of a power up event at the AV
device, a power down event at the device or a reset event at the AV device. The detecting at 210 may, for example,
include control circuitry of AV logic 112 directly or indirectly detecting an indication sent from some agent included in or
otherwise accessible to AV logic 112. By way of illustration and not limitation, first device 110 may include a power
management unit, a host processor or other agent which sends to AV logic 112 a signal specifying, for example, that
first device 110 is going through, has gone through, or is expected to go through a boot up or boot down operation, or
otherwise to transition to or from an operative power state. In an embodiment, transitioning to or from such an operative
power state may include transitioning between a first power state in which AV logic 112 is incapable of exchanging AV
information via connector 114 and a second power state in which AV logic 112 is capable of exchanging AV information
via connector 114. Alternatively or in addition, AV logic 112 may include detector logic to evaluate power state of AV
logic 112 and/or of other components of first device 110.

[0029] Thedetecting at210 may additionally or alternatively include control circuitry of AV logic 112 directly or indirectly
detecting a signal from some agent, included in or otherwise accessible to AV logic 112, the signal specifying or otherwise
indicating that AV logic 112 or some other component of first device 110 have been, are being, or are expected to be
reset. Such a reset may flush some current state of circuit logic in favor of some predetermined baseline configuration.
Areset may, for example, return some or all of first device 110 to a predetermined configuration without powering down
first device 110.

[0030] Inresponse to the indication detected at 210, method 200 may, at 220, automatically initialize communication
logic of the AV device. By way of illustration and not limitation, control logic of AV logic 112 may automatically place the
communication logic of AV logic 112 into a default operation mode which prevents the second supply voltage from being
provided by the communication logic at the channel of the connector. In an embodiment, the default operation mode is
the AV Sink operation mode. In an embodiment, the AV Source operation mode is further for the communication logic
of the AV device to provide afirst total amount of impedance for a data channel of the connector. In such an embodiment,
the default operation mode may prevent the first total amount of impedance for the data channel from being provided
by the communication logic.

[0031] FIG. 2B illustrates elements of a method 250 for controlling operation of an AV device according to an embod-
iment. An AV device controlled by performing method 250 may, for example, be a device having some or all of the
features of a device controlled by method 200. Method 250 may, for example, be performed after method 200 - although
certain embodiments are not limited in this regard. Features of various embodiments are discussed herein in terms of
performing method 250 to control AV logic 112 within first device 110. However, such discussion may be extended to
apply to any of a variety of additional or alternative AV hardware, consistent with the techniques disclosed herein.
[0032] Method 250 may include, at 260, detecting a characteristic regarding a connectivity of the AV device to another
device via a connector - e.g. connector 114. For example, detector logic of AV logic 112 may detect connectivity to the
other device via the connector - e.g. the detecting while the communication logic of the AV device is in the default
operation mode of method 200. Additionally or alternatively, such detector logic of AV logic 112 may detect a change
in a state of connectivity to the other device via the connector. The detecting the characteristic at 260 may, for example,
include detecting an indication that the other device is providing the first supply voltage discussed with regard to method
200. Alternatively or in addition, the detecting at 260 may include detecting that the other device is providing to the
connector a hot plug detect (HPD) signal, a clock signal and/or any of a variety combinations of cne or more other
signals. Alternatively or in addition, the detecting at 260 may include evaluating an impedance of a signal line which
couples the other device to the connector.
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[0033] Inresponse to detecting the characteristic at 260, method 200 may, at 270, automatically place the communi-
cation logic of the AV device into some first operation mode which prevents a providing of the second supply voltage
referred to in the discussion of method 200. The first operation mode may, for example, be the default cperation mode
of method 200, although certain embodiments are not limited in this regard. In placing the AV device into the first operation
mode, method 250 may limit the possibility of circuit damage due to conflicting output signals from two coupled AV
devices, each device attempting to operate as an AV Source.

[0034] FIG. 3illustrates select elements of a connector 300 for exchanging AV information according to anembodiment.
Connector 300 may include some or all of the features of connector 114, for example. The illustrative connector 300 is
a 19-channel (e.g. 19-pin) connector which is compatible with an HDM| interface standard, although certain embodiments
are not limited in this regard. Connector 300 may support AV information exchanges by any of a variety of other types
of interconnect hardware - e.g. a connector including more, fewer, or alternative channels to those shown in FIG. 3 -
where communication via such a connector is consistent with techniques discussed herein.

[0035] The illustrative connector 300 includes interconnect hardware to support transition-minimized differential sig-
naling (TMDS) in HDMI communication. More patrticularly, the respective functions of the channels in connector 300
may be assigned according to HDMI 1.4 or some other HDMI interface standard - e.g. as follows:

Channel 1 TMDS Data2+

Channel 2 TMDS Data2 Shield

Channel 3 TMDS Data2-

Channel 4 TMDS Data1+

Channel 5 TMDS Data1 Shield

Channel 6 TMDS Data1-

Channel 7 TMDS DataO+

Channel 8 TMDS Data0O Shield

Channel 9 TMDS Data0-

Channel 10  TMDS Clock+

Channel 11 TMDS Clock Shield

Channel12  TMDS Clock-

Channel 13 Consumer Electronics Control (CEC)

Channel 14  HDMI Ethernet Channel (HEC) Data

Channel 15  System Clock Line (SCL) - 12C Serial Clock for Display Data Channel (DDC)
Channel 16  System Data (SDA) - 12C Serial Data Line for DDC
Channel 17  DDC/CEC/HEC Ground

Channel 18  +5V Power

Channel 19  Hot Plug Detect (HPD) and/or HEC Data+

Potential conflict may result when two connected AV devices concurrently attempt to drive respective supply voltages
and/or other signals according to the same function assignments for connector 300.

[0036] In an embodiment, an AV device including or coupled to connector 300 may implement techniques to reduce
the likelihood of such conflict - e.g. techniques including some or all of the features discussed with respect to method
200 and/or method 250. By way of illustration and not limitation, control logic of such an AV device may provide that
after some event - e.g. from one or more of a power up event, a power down event and a reset event - communication
logic of the AV device will operate in an AV Source operation mode only after certain connectivity conditions are sub-
sequently identified. For example, the control logic may configure the AV device after/during power up - or before/during
a power down - for a default operation mode in which a functionality required for operation as an AV Source is disabled.
For instance, the disabled functionality may be required for operation as an AV Source device according to the conditions
of HDMI or some other interface standard.

[0037] Alternatively or in addition, the control logic may configure the AV device for an AV Sink operation mode in
response to detecting a change of a characteristic regarding connectivity between the AV devices. For example, the AV
device may be setto, or return to, some default AV Sink operation mode in response to an indication of a loss or absence
at connector 300 of a supply voltage, an indication of a loss or absence of a HPD signal, an indication of a signal line
pull-up impedance implemented by any other connected AV device, and/or an indication of a clock signal provided by
any other connected AV device. Any of a variety of additional or alternative detected conditions may determine whether
and/or how the AV device may be configured - or reconfigured - for operation in such a default mode. In one embodiment,
the default operating mode is a SINK mode of HDMI in which the AV device is capable of operation as an AV Sink.
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[0038] In an embodiment, control logic of an AV device may implement a state machine or other mechanism for
transitioning the communication logic between operation modes including SINK mode and SOURCE mode. By way of
illustration and not limitation, the AV device may default its communication logic to SINK mode in response to (or during)
a power up of the AV device (or in response to, or during, a power down of the AV device), and/or inresponse to detecting
that a connectivity characteristic with another AV device is absent or has changed. The AV device may variously transition
between SINK mode and SOURCE mode, depending on one or more connectivity characteristics detected for connector
300. Such connectivity characteristics may include, but are not limited to, whether a +5V voltage is provided by another
AV device through connector 300, and/or whether one or more signals or other connectivity characteristics (e.g. HPD,
DDC pull ups, TDMS termination, etc.) indicate presence or absence of functionality of some other connected AV device
as an operable Sink or operable Source.

[0039] FIG. 4A and 4B illustrate select elements of methods 400a, 400b, respectively, for controlling operation of an
AV device according to an embodiment. An AV device controlled by performing either or both of methods 400a, 400b
may, for example, be a device including some or all of the features of first device 110. In one embodiment, the AV device
controlled by performing either or both of methods 400a, 400b may merely include some or all of the features of AV logic
112 - e.g. without also including other features of first device 110 such as connector 114. Methods 400a, 400b may
include some or all of the features discussed herein with respect to methods 200, 250, although certain embodiments
are not limited in this regard.

[0040] FIG. 4Aand 4B arediscussed herein with respect to features which are specific to HDMI interface requirements.
However, such discussion may be extended to apply to requirements of any of a variety of additional or alternative
interface standards for communicating AV information. For example, various additional or alternative test conditions
(e.q. different delays, resistance values, signal outputs, test conditions, etc.) may be used, according to different em-
bodiments, for determining whether and/or how one or more operation mode transitions of an AV device are to take place.
[0041] Method 400a may, at 405, initialize the AV device to SINK mode by default in response to an indication of a
reset event, a power-on event or a power-off event. The initializing at 405 may, for example, include disabling one or
more of a +5V HDMI output (channel 18), HPD output (pin 19), some or all DDC outputs (pins 15 and/or 16), and
respective 1.8K pull-up resistors for such DDC outputs. The initializing at 405 may further include initializing extended
display identification data (EDID) functionality of the AV device in preparation for identifying capabilities to any other
device coupled via the connector - e.g. connector 114. After the initializing at 405, method 400 may, at 410, provide
some delay - e.g. 100ms - for a high-value pull-down resistor to discharge the +5V HDMI output. However, such delay
may not be required, in certain embodiments.

[0042] After delay at 410, method 400 may test for some indication that another device is coupled to the AV device
being controlled by method 400a. By way of illustration and not limitation, method 400a may test, at 415, test whether
a +5V HDMI supply voltage is being provided at connector 114 - indicating that a device coupled via the connector is
operating in some AV Source mode. If the +5V supply voltage is detected at 415, then method 400a may, at 420, assert
a HPD signal at the connector (pin 19) and, at 425, commence operation of the communication logic of the AV device
in a SINK mode. The AV device may test for a change in connectivity with the other device - e.g. by occasionally testing
at 430 +5V supply voltage continues to be provided at the connector by the other device. In an embodiment, detecting
that the +5V supply voltage is not being so provided may result in method 400a disabling its HPD signal, its DDC output
functionality and/or any other AV Sink functionality that is not currently being used. Method 400a may then return to
providing the delay at 410 in preparation for again testing for presence of any connected device.

[0043] If the +5V supply voltage is not detected at 415, then method 400a may detect for the presence of any device
which might be coupled via the connector and which is operating in some AV Sink mode. By way of illustration and not
limitation, method 400a may test, at 440, to confirm that there is a 47kQ pull-up resistor on the clock channel of the
connector (SCL channel 15) as required by the HDMI specification, that an impedance on the data (SDA channel 16)
is not in the HDMI specified Source range of 1.5k to 2.0k, and that a receiver sense input (RSEN) signal indicates
that one or more differential pairs of the connector are provided with terminators at some coupled device. If no AV Sink
device is detected at 415, method 400a may then return to providing the delay at 410, in preparation for again testing
for presence of any connected device.

[0044] If an AV Sink device is detected at 415, then in one embodiment, operations of method 400b may follow. For
example, method 400b may, at 450, initiate a transition to SOURCE mode - e.g. including enabling the communication
logic of the AV device to provide the +5V supply voltage to the connector. In an embodiment, method 400b may, at 455,
start a HPD timer - e.g. set for 0.5 seconds - for timing out if a HPD signal is not detected from some AV Sink device.
Method 400b may test, at 460, whether an HPD signal is detected - e.g. where the test at 460 may be successively
performed according to a test at 480 of whether the HPD timer has expired. if an HPD signal is detected at 460, method
400b may begin operation of the AV device in a SOURCE mode, at 465.

[0045] If the HPD timer is determined to have expired at 480, method 400b may perform evaluations of whether one
or more indications of a coupled AV Sink device are still present at the connector. By way of illustration and not limitation,
method 400b may test, at 485, to confirm whether there is a 47kQ pull-up resistor on the clock channel of the connector
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(SCL channel 15) as required by the HDMI specification. If such a 47kQ pull-up resistor is detected at 485, method 400b
may return to setting another HPD timer at 455.

[0046] If no such 47kQ pull-up resistor is detected at 485, method 400b may begin preparations, at 445, to transition
the AV device back to a SINK mode - e.g. including disabling one or more of a +5V HDMI output (channel 18), some or
all DDC outputs (pins 15 and/or 16), respective 1.8K pull-up resistors for such DDC outputs, and/or the like. After the
preparation for SINK mode operation at 445, method 400b may be followed by an operation of method 400a - e.g. the
providing of a delay at 410.

[0047] Inanembodiment, operation ofthe AV device in SOURCE mode, at465, includes enabling 1.8K pull-up resistors
for DDC channels of the connector which are to serve as output channels. Additionally or alternatively, SOURCE mode
operation at 465 may include performing an EDID read of the capabilities of the detected AV Sink device. Operation of
the AV device in SOURCE mode may continue until a test at 470 indicates that the detected AV Sink device is no longer
providing a HPD signal. If such an HPD signal is no longer detected, method 400b may begin to protect the AV device
from possible harm - e.g. caused by the detected AV Sink device somehow transitioning to AV Source operation. By
way of illustration and not limitation, method 400b may, at 475, disable respective 1.8 kQ pull-up resistors for one or
more DDC channels of the connector. After the disabling at 475, method 400b may perform the presence test at 485.
[0048] FIG. 5illustrates select elements of a system 500 for exchanging AV information according to an embodiment.
System 500 may include some or all of the features of first device 110, for example. For example, system 500 may
include AV logic 570 having some or all of the features of AV logic 112.

[0049] System 500 may include an AV connector - represented by an illustrative HDMI connector 510 at the edge of
system 500 - to couple system 500 to some external device (not shown) for an AV information exchange. AV logic 570
may include mechanisms to variously implement different operation modes in system 500 to accommodate different
types of AV communications via HDMI connector 510. By way of illustration and not limitation, AV 570 may include
control logic 505 to receive information indicating a presence or absence of one or more characteristics regarding
connectivity of system 500 with some AV device via HDMI connector 510.

[0050] For example, control logic 505 may include or otherwise have access to detection logic 520 of system 500
which relays and/or analyzes signals exchanged via HDMI connector 510. In an embodiment, detection logic 520 may
include one or more of logic to detect for a supply voltage output, logic to detect for a signal line termination, logic to
detect for an EDID or other such identifier, logic to detect for a digital data functionality, logic to detect for a clock signal
and/or the like. The particular mechanism for detection logic 520 to perform such detecting may be adapted from
conventional techniques for detecting clock signals, data voltage inputs, impedances, etc., and are not limiting on certain
embodiment. Although shown as being coupled along the data exchange path to intercept one or more signals exchanged
via HDMI connector 510, detection logic 520 may, in an alternate embodiment, be configured to passively sense signals
exchanged via HDMI connector 510.

[0051] Messages from detection logic 520 may indicate to control logic 505 whether and/or how system 500 is to
transition logic of system 500 between operating modes. In an embodiment, control logic 505 may provide control
functionality to variously place communication logic 580 of system 500 at different times in different ones of a plurality
of operation modes - e.g. where the plurality of operation modes includes a SINK mode and a SOURCE mode. For
example, control logic 505 may transition communication logic 580 between operation modes according to some or all
of the techniques of method 500 and/or method 550.

[0052] By way of illustration and not limitation, control logic 505 may configure a switch of communication logic 580 -
represented by an illustrative analog switch 530 - to switch between HDMI (or other AV interface standard) transmit logic
540 for SOURCE mode operation and HDMI (or other AV interface standard) receive logic 550 for SINK mode operation.
[0053] Control logic 505 may also provide functionality to further configure either or both of HDMI transmitter logic 540
and HDMI receive logic 550, although certain embodiments are not limited in this regard. For example, HDMI receive
logic 550 may include HDMI/MHL functionality to switch between a sub-mode to receive HDMI information from another
AV device and a sub-mode to receive MHL information. Control logic 505 may provide signaling (not shown)to selectively
configure HDMI receive logic 550 to variously operate in such sub-modes at different times.

[0054] Techniques and architectures for configuring an AV device are described herein. In the above description, for
purposes of explanation, numerous specific details are set forth in order to provide a thorough understanding of certain
embodiments. It will be apparent, however, to one skilled in the art that certain embodiments can be practiced without
these specific details. In other instances, structures and devices are shown in block diagram form in order to avoid
obscuring the description.

[0055] Reference in the specification to "one embodiment” or "an embodiment" means that a particular feature, struc-
ture, or characteristicdescribed in connection with the embodimentisincluded in at least one embodiment of the invention.
The appearances of the phrase "in one embodiment" in various places in the specification are not necessarily all referring
to the same embodiment.

[0056] Some portions of the detailed description herein are presented in terms of algorithms and symbolic represen-
tations of operations on data bits within a computer memory. These algorithmic descriptions and representations are
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the means used by those skilled in the computing arts to most effectively convey the substance of their work to others
skilled in the art. An algorithm is here, and generally, conceived to be a self-consistent sequence of steps leading to a
desired result. The steps are those requiring physical manipulations of physical quantities. Usually, though not neces-
sarily, these quantities take the form of electrical or magnetic signals capable of being stored, transferred, combined,
compared, and otherwise manipulated. It has proven convenient at times, principally for reasons of common usage, to
refer to these signals as bits, values, elements, symbols, characters, terms, numbers, or the like.

[0057] It should be borne in mind, however, that all of these and similar terms are to be associated with the appropriate
physical quantities and are merely convenient labels applied to these quantities. Unless specifically stated otherwise as
apparent from the discussion herein, it is appreciated that throughout the description, discussions utilizing terms such
as"processing" or "computing” or "calculating” or "determining" or "displaying" or the like, refer tothe action and processes
of a computer system, or similar electronic computing device, that manipulates and transforms data represented as
physical (electronic) quantities within the computer system’s registers and memories into other data similarly represented
as physical quantities within the computer system memories or registers or other such information storage, transmission
or display devices.

[0058] Certain embodiments also relate to apparatus for performing the operations herein. This apparatus may be
specially constructed for the required purposes, or it may comprise a general purpose computer selectively activated or
reconfigured by a computer program stored in the computer. Such a computer program may be stored in a computer
readable storage medium, such as, but is not limited to, any type of disk including floppy disks, optical disks, CD-ROMs,
and magnetic-optical disks, read-only memories (ROMs), random access memories (RAMs) such as dynamic RAM
(DRAM), EPROMSs, EEPROMSs, magnetic or optical cards, or any type of media suitable for storing electronicinstructions,
and coupled to a computer system bus.

[0059] The algorithms and displays presented herein are not inherently related to any particular computer or other
apparatus. Various general purpose systems may be used with programs in accordance with the teachings herein, or
it may prove convenient to construct more specialized apparatus to perform the required method steps. The required
structure for a variety of these systems will appear from the description herein. In addition, certain embodiments are not
described with reference to any particular programming language. It will be appreciated that a variety of programming
languages may be used to implement the teachings of such embodiments as described herein.

[0060] Besides what is described herein, various modifications may be made to the disclosed embodiments and
implementations thereof without departing from their scope. Therefore, the illustrations and examples herein should be
construedin anillustrative, and not a restrictive sense. The scope ofthe invention should be measured solely by reference
to the claims that follow.

Claims
1. A method, comprising:

initializing a first audio/video (AV) device (110) in an AV sink mode of operation, wherein the AV sink mode of
operation includes that the first AV device does not supply power to a power pin (Channel 18 for an HDMI
connector), a voltage on a hot plug detect pin is not supplied (Channel 19 for an HDMI connector), a pull up
resistor is disabled for a Display Data Channel (DDC) pin (Channel 15 for an HDMI connector) and an extended
display identification data (EDID) functionality is initialized;

after the initializing, pulling down, by the first AV device (110) the power output pin through a pull down resistor;
detecting with control circuitry (505) of the first audio/video (AV) device (110), a coupling via a wired connector
(114, 510) between the first AV device (110) and a second AV device (120) by detecting by the first AV device
that a voltage is being supplied at the power pin (Channel 18) of the wired connector (114, 510);

in response to determining that a supply voltage is provided at the power pin of the wired connector (114, 510),
continuing to operate the first AV device (110) in the AV sink operation mode, and asserting a voltage on the
hot plug detect pin (Channel 19 of connector 510) of the wired connector (114, 510), periodically checking the
power pin for presence of the supply voltage at the power pin, and de-asserting the voltage on the hot plug
detect pin in response to absence of the supply voltage at the power pin, wherein the first AV device (110)
receives AV data provided to the first AV device (110) via the wired connector (114, 510) and receives power
from the supply voltage provided to the first AV device (110) at the power pin of the wired connector (114, 510)
in the AV sink operation mode; and

in response to determining that the supply voltage is not provided at the power pin of the wired connector (114,
510), and in response to detecting that a device operating in the sink operating mode is coupled at the wired
connector (114, 510) by testing the impedances on the DDC channel (Channel 15 and Channel 16 for an HDMI
connector),
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transitioning the first AV device (110) from the AV sink operation mode to an AV source operation mode,
wherein the first AV device (110) provides a supply voltage at the power pin of the wired connector (114, 510),
setting a timer for a pre-determined limit, and

waiting for detection of a voltage at the hot plug detect pin, and if the voltage is detected before expiration
of the timer, the first AV device (110) operates in the AV source operation mode wherein the first AV device
(110) sends AV data via the wired connector (114, 510) and enables the pull-up resistor for the DDC pin
(Channel 15),

else, if the voltage is not detected at the hot plug detect pin before expiration of the timer,

transitioning the first AV device (110) from the AV source operation mode to the AV sink operation mode.

The method of claim 1, wherein the default operation mode is for communication according to a high-definition
multimedia interface standard.

The method of claim 1, wherein a first impedance is provided for a data channel of the wired connector (114, 510)
inthe AV source operation mode, and the firstimpedance is not provided for the data channel in the AV sink operation
mode.

The method of claim 1, further comprising:
performing an AV data exchange between the first AV device (110) and the second AV device (120).

An audio/video (AV) device (110) comprising:
communication logic (580) to couple to awired connector (114, 510), the communication logic (580) including circuitry
to implement:

an AV sink operation mode for the communication logic (580) to receive AV data provided to the AV device
(110) at the wired connector (114, 510) and to receive power from a supply voltage provided to the AV device
(110) via a power pin of the wired connector (114, 510), and

an AV source operation mode for the communication logic (580) to send AV data from the AV device (110) via
the wired connector (114, 510) and to provide a supply voltage at the power pin of the wired connector (114,
510); and control logic (505) including circuitry configured to initialize the communication logic (580) to operate
the AV device (110) in the AV sink operation mode, wherein the AV sink mode of operation includes that the
first AV device does not supply power to a power pin (Channel 18 for an HDMI connector), a voltage on a hot
plug detect pin (Channel 19 for an HDMI connector) is not supplied, a pull up resistor is disabled for a Display
Data Channel (DDC) pin (Channel 15 for an HDMI connector) and an extended display identification data (EDID)
functionality is initialized; after the initializing, to pull down, by the AV device (110) the power output pin through
a pull down resistor; in response to determining that the supply voltage is provided at the power pin of the wired
connector (114, 510) to continue to operate the AV device (110) in the AV sink operation mode, to assert a
voltage on the hot plug detect pin (Channel 19 of connector 510) of the wired connector (114, 510), to periodically
check the power pin for presence of the supply voltage at the power pin, and to de-assert the voltage on the
hot plug detect pin in response to absence of the supply voltage at the power pin; and inresponse to determining
that the supply voltage is not provided at the power pin of the wired connector (114, 510) and in response to
detecting that a device operating in the sink operating mode is coupled at the wired connector (114, 510) by
testing the impedances on the DDC channel (Channel 15 and Channel 16 for an HDMI connector), to initialize
the communication logic (580) to transition the AV device (110) from the AV sink operation mode to the AV
source operation mode, wherein the first AV device (110) provides a supply voltage at the power pin of the
wired connector (114, 510), to set a timer for a pre-determined limit, and to wait for detection of a voltage at hot
plug detect pin, and

if the voltage is detected before expiration of the timer, the first AV device (110) is configured to operate in the
AV source operation mode wherein the first AV device (110) sends AV data via the wired connector (114, 510)
and enables the pull-up resistor for the DDC pin (Channel 15),

else, if the voltage is not detected at the hot plug detect pin before expiration of the timer, the AV device (110)
is configured to transit from the AV source operation mode to the AV sink operation mode.

The device of claim 5, wherein the default operation mode is for communication according to a high-definition
multimedia interface standard.

The device of claim 5, wherein the communication logic (580) is further initialized to provide a first impedance for a
data channel of the wired connector (114, 510) in the AV source operation mode and is initialized to not provide the
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first impedance for the data channel in the AV sink operation mode.

Patentanspriiche

1.

Ein Verfahren, aufweisend:

Initialisieren einer ersten Audio/Video (AV)-Vorrichtung (110) in einem AV-Senke-Betriebsmodus, wobei der
AV-Senke-Betriebsmodus aufweist, dass die erste AV-Vorrichtung keinen Strom an einen Strom-Kontakt (Kanal
18 fir einen HDMI Steckverbinder) bereitstellt, eine Spannung an einem Hot-Plug-Detektion-Kontakt nicht
bereitgestellt wird (Kanal 19 fir einen HDMI Steckverbinder), ein Pull-Up-Widerstand fir einen Display-Data-
Channel (DDC)-Kontakt (Kanal 15 fir einen HDMI Steckverbinder) deaktiviert ist und eine Extended-Display-
Identification-Data (EDID)-Funktionalitat initialisiert wird;

nach dem Initialisieren, Hinunterziehen, durch die erste AV-Vorrichtung (110), des Stromausgabe-Kontakts
durch einen Pull-Down-Widerstand;

Detektieren, mittels eines Steuerschaltsystems (505) der ersten Audio/Video (AV)-Vorrichtung (110), einer
Verbindung lber einen kabelgebundenen Steckverbinder (114, 510) zwischen der ersten AV-Vorrichtung (110)
und einer zweiten AV-Vorrichtung (120) durch Detektieren, durch die erste AV-Vorrichtung, dass eine Spannung
an dem Strom-Kontakt (Kanal 18) des kabelgebundenen Steckverbinders (114, 510) anliegt;

als Antwort auf ein Ermitteln, dass eine Versorgungsspannung an dem Strom-Kontakt des kabelgebundenen
Steckverbinders (114, 510) anliegt, Fortsetzen des Betriebs der ersten AV-Vorrichtung (110) in dem AV-Senke-
Betriebsmodus, und Aktivieren einer Spannung an dem Hot-Plug-Detektion-Kontakt (Kanal 19 des Steckver-
binders 510) des kabelgebundenen Steckverbinders (114,510), periodisches Uberpriifen des Strom-Kontaktes
auf das Vorhandensein der Versorgungsspannung an dem Strom-Kontakt, und Deaktivieren der Spannung an
dem Hot-Plug-Detektion-Kontakt als Antwort auf ein Nicht-Vorhandensein der Versorgungsspannung an dem
Strom-Kontakt, wobei die erste AV-Vorrichtung (110) AV-Daten empfangt, welche {iber den kabelgebundenen
Steckverbinder (114, 510) an die erste AV-Vorrichtung (110) bereitgestellt werden, und Strom von der Versor-
gungsspannung empfangt, die an dem Strom-Kontakt des kabelgebundenen Steckverbinders (114, 510) an
die erste AV-Vorrichtung (110) bereitgestellt wird, in dem AV-Senke-Betriebsmodus; und

als Antwort auf ein Ermitteln, dass die Versorgungsspannung nicht an dem Strom-Kontakt des kabelgebundenen
Steckverbinders (114, 510) anliegt und als Antwort auf ein Detektieren, dass eine in dem Senke-Betriebsmodus
betriebene Varrichtung mit dem kabelgebundenen Steckverbinder (114, 510) verbunden ist, durch Testen der
Impedanzen auf dem DDC-Kanal (Kanal 15 und Kanal 16 fur einen HDMI Steckverbinder), Uberfiihren der
ersten AV-Vorrichtung (110) von dem AV-Senke-Betriebsmodus in einen AV-Quelle-Betriebsmodus, wobei die
erste AV-Vorrichtung (110) eine Versorgungsspannung an den Strom-Kontakt des kabelgebundenen Steck-
verbinders (114, 510) bereitstellt,

Einstellen eines Timers auf eine vorbestimmte Begrenzung, und

Warten auf das Detektieren einer Spannung an dem Hot-Plug-Detektion-Kontakt, und, wenn die Spannung vor
Ablauf des Timers detektiert wird, arbeitet die erste AV-Vorrichtung (110) in dem AV-Quelle-Betriebsmodus,
wobei die erste AV-Vorrichtung (110) AV-Daten (iber den kabelgebundenen Steckverbinder (114, 510) sendet
und den Pull-Up-Widerstand fir den DDC-Kontakt (Kanal 15) aktiviert,

andernfalls, wenn die Spannung an dem Hot-Plug-Detektion-Kontakt nicht vor Ablauf des Timers detektiert
wird, Uberfiihren der ersten AV-Vorrichtung (110) von dem AV-Quelle-Betriebsmodus in den AV-Senke-Be-
triebsmodus.

Das Verfahren gemaR Anspruch 1, wobei der Standard-Betriebsmodus zur Kommunikation gemaf einem Hoch-
auflésende-Multimedia-Schnittstelle-Standard dient.

Das Verfahren gemaf Anspruch 1, wobei eine erste Impedanz fir einen Datenkanal des kabelgebundenen Steck-
verbinders (114, 510) in dem AV-Quelle-Betriebsmodus bereitgestellt wird, und die erste Impedanz fiir den Daten-
kanal in dem AV-Senke-Betriebsmodus nicht bereitgestellt wird.

Das Verfahren gemanl Anspruch 1, ferner aufweisend:
Durchfiihren eines AV-Daten-Austauschs zwischen der ersten AV-Vorrichtung (110) und der zweiten AV-Vorrichtung

(120).

Eine Audio/Video (AV)-Vorrichtung (110), aufweisend:
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eine Kommunikationslogik (580) zum Verbinden mit einem kabelgebundenen Steckverbinder (114, 510), wobei
die Kommunikationslogik (580) ein Schaltungssystem aufweist zum Implementieren von:

einem AV-Senke-Betriebsmaodus fiir die Kommunikationslogik (580) zum Empfangen von AV-Daten, die
an die AV-Vorrichtung (110) bereitgestellt werden, an dem kabelgebundenen Steckverbinder (114, 510)
und zum Empfangen von Strom von einer Versorgungsspannung, die an die AV-Vorrichtung (110) bereit-
gestellt wird, ber einen Strom-Kontakt des kabelgebundenen Steckverbinders (114, 510), und

einem AV-Quelle-Betriebsmodus flr die Kommunikationslogik (580) zum Senden von AV-Daten von der
AV-Vorrichtung (110) Uber den kabelgebundenen Steckverbinder (114, 510) und zum Bereitstellen einer
Versorgungsspannung an den Strom-Kontakt des kabelgebundenen Steckverbinders (114, 510); und

eine Steuerlogik (505), welche ein Schaltungssystem aufweist, das konfiguriert ist, um

die Kommunikationslogik (580) zu initialisieren, sodass sie die AV-Vorrichtung (110) in dem AV-Senke-
Betriebsmodus betreibt, wobei der AV-Senke-Betriebsmodus aufweist, dass die AV-Vorrichtung keinen
Strom an einen Strom-Kontakt (Kanal 18 flr einen HDMI Steckverbinder) bereitstellt, eine Spannung an
einem Hot-Plug-Detektion-Kontakt nicht bereitgestellt wird (Kanal 19 fir einen HDMI Steckverbinder), ein
Pull-Up-Widerstand fiir einen Display-Data-Channel (DDC)-Kontakt (Kanal 15 fur einen HDMI Steckver-
binder) deaktiviert ist und eine Extended-Display-ldentification-Data (EDID)-Funktionalitat initialisiert wird;
nach dem Initialisieren, durch die AV-Vorrichtung (110), den Stromausgabe-Kontakts durch einen Pull-
Down-Widerstand herunterzuziehen;

als Antwort auf ein Ermitteln, dass die Versorgungsspannung an dem Strom-Kontakt des kabelgebundenen
Steckverbinders (114, 510) anliegt, den Betrieb der AV-Vorrichtung (110) in dem AV-Senke-Betriebsmodus
fortzusetzen, eine Spannung an dem Hot-Plug-Detektion-Kontakt (Kanal 19 des Steckverbinders 510) des
kabelgebundenen Steckverbinders (114, 510) zu aktivieren, den Strom-Kontakt auf das Vorhandensein
der Versorgungsspannung periodisch zu tberpriifen, und die Spannung an dem Hot-Plug-Detektion-Kon-
takt als Antwort auf ein Nicht-Vorhandensein der Versorgungsspannung an dem Strom-Kontakt zu deak-
tivieren; und

als Antwort auf ein Ermitteln, dass die Versorgungsspannung nicht an dem Strom-Kontakt des kabelge-
bundenen Steckverbinders (114, 510) anliegt und als Antwort auf ein Detektieren, dass eine in dem Senke-
Betriebsmodus betriebene Vorrichtung mit dem kabelgebundenen Steckverbinder (114, 510) verbunden
ist, durch Testen der Impedanzen auf dem DDC-Kanal (Kanal 15 und Kanal 16 fir einen HDMI Steckver-
binder), die Kommunikationslogik (580) zum Uberfilhren der AV-Vorrichtung (110) von dem AV-Senke-
Betriebsmodus in den AV-Quelle-Betriebsmodus zu initialisieren, wobei die erste AV-Vorrichtung (110)
eine Versorgungsspannung an dem Strom-Kontakt des kabelgebundenen Steckverbinders (114, 510) be-
reitstellt, einen Timer auf eine vorbestimmte Begrenzung einzustellen, und

aufein Detektieren einer Spannung an dem Hot-Plug-Detektion-Kontakt zu warten, und, wenn die Spannung
vor Ablauf des Timers detektiert wird, die erste AV-Varrichtung (110) konfiguriert ist, um in dem AV-Quelle-
Betriebsmodus zu arbeiten, wobei die erste AV-Vorrichtung (110) AV-Daten ber den kabelgebundenen
Steckverbinder (114, 510) sendet und den Pull-Up-Widerstand fiir den DDC-Kontakt (Kanal 15) aktiviert,
andernfalls, wenn die Spannung an dem Hot-Plug-Detektion-Kontakt nicht vor Ablauf des Timers detektiert
wird, die AV-Vorrichtung (110) kenfiguriert ist zum Ubergehen von dem AV-Quelle-Betriebsmodus in den
AV-Senke-Betriebsmodus.

6. Die Vorrichtung gemaR Anspruch 5, wobei der Standard-Betriebsmodus zur Kommunikation gemaR einem Hoch-

auflésende-Multimedia-Schnittstelle-Standard dient.

7. Die Vorrichtung gemaR Anspruch 5, wobei die Kommunikationslogik (580) ferner initialisiert ist zum Bereitstellen

einer ersten Impedanz fiir einen Datenkanal des kabelgebundenen Steckverbinders (114, 510) in dem AV-Quelle-
Betriebsmodus, und initialisiert ist zum Nicht-Bereitstellen der ersten Impedanz fir den Datenkanal in dem AV-
Senke-Betriebsmodus.

Revendications

1. Procédé, comprenant les étapes suivantes :

initialiser un premier dispositif (110) audio / vidéo (AV) dans un mode de fonctionnement récepteur AV, ol le
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mode de fonctionnement récepteur AV inclut le fait que le premier dispositif AV ne fournit pas d’alimentation a
une broche alimentation (Canal 18 pour un connecteur HDM!), une tension sur une broche détection de con-
nexion a chaud n’est pas fournie (Canal 19 pour un connecteur HDMI), une résistance de rappel au niveau
haut est désactivée pour une broche canal de données d’affichage (DDC) (Canal 15 pour un connecteur HDMI)
et une fonctionnalité de données d’identification d’affichage étendu (EDID) est initialisée ;

aprés l'initialisation, placer au niveau bas, par le premier dispositif AV (110), la broche sortie d’alimentation par
l'intermédiaire d’une résistance de rappel au niveau bas ;

détecter avec un circuit de commande (505) du premier dispositif (110) audio/ vidéo (AV), un couplage par
l'intermédiaire d’'un connecteur cablé (114, 510) entre le premier dispositif AV (110), et un second dispositif AV
(120) en détectant grace au premier dispositif AV qu’une tension est fournie a la broche alimentation (Canal
18) du connecteur cablé (114, 510) ;

enréponse a la détermination qu’une tension d’alimentation est fournie a la broche alimentation du connecteur
cablé (114, 510), continuer de faire fonctionner le premier dispositif AV (110) en mode de fonctionnement
récepteur AV, et fournir une tension sur la broche détection de connexion a chaud (Canal 19 du connecteur
510) du connecteur cablé (114, 510), examiner périodiqguement la présence de la tension d’alimentation au
niveau de |la broche d’alimentation, et enlever la tension sur la broche détection de connexion & chaud en
réponse a 'absence de tension d’alimentation au niveau de la broche d’alimentation, ou le premier dispositif
AV (110) recoit des données AV fournies au premier dispositif AV (110) par l'intermédiaire du connecteur cablé
(114, 510), et regoit l'alimentation & partir de la tension d’alimentation fournie au premier dispositif AV (110) au
niveau de la broche d’alimentation du connecteur cablé (114, 510) dans le mode de fonctionnement récepteur
AV ; et

en réponse a la détermination que la tension d’alimentation n’est pas fournie a la broche alimentation du
connecteur cablé (114, 510), et en réponse a la détection qu’un dispositif fonctionnant dans le mode de fonc-
tionnement de récepteur est couplé au connecteur cablé (114, 510) en testant les impédances sur le canal
DDC (Canal 15 et Canal 16 pour un connecteur HDMI),

faire passer le premier dispositif AV (110) du mode de fonctionnement récepteur AV a un mode de fonctionne-
ment source AV, ou le premier dispositif AV (110) fournit une tension d’alimentation a la broche alimentation
du connecteur cablé (114, 510), établir une limite prédéterminée d’une minuterie, et

attendre la détection d’une tension a la broche détection de connexion & chaud, et si la tension est détectée
avant I'expiration de la minuterie, le premier dispositif AV (110) fonctionne dans le mode de fonctionnement
source AV ol le premier dispositif AV (110) envoie des données AV par l'intermédiaire du connecteur cablé
(114, 510), et active la résistance de rappel au niveau haut pour la broche DDC (Canal 15), sinon, si la tension
n'est pas détectée a la broche détection de connexion a chaud avant I'expiration de la minuterie, faire passer
le premier dispositif AV (110) du mode de fonctionnement source AV au mode de fonctionnement récepteur AV.

Procédé selon la revendication 1, ol le mode de fonctionnement par défaut est celui d’'une communication selon
une norme d’interface multimédia haute définition.

Procédé selon la revendication 1, ol une premiére impédance est fournie au canal de données du connecteur cablé
(114, 510) dans le mode de fonctionnement source AV, et la premiére impédance n'est pas fournie au canal de
données dans le mode de fonctionnement récepteur AV.

Procédé selon la revendication 1, comprenant en outre I'étape suivante :
exécuter un échange de données AV entre le premier dispositif AV (110) et le second dispositif AV (120).

Dispositif (110) audio/vidéo (AV) comprenant :
une logique de communication (580) destinée a étre couplée a un connecteur cablé (114, 510), la logique de
communication (580) comprenant des circuits destinés a mettre en application :

un mode de fonctionnement récepteur AV pour que la logique de communication (580) recoive des données
AV fournies au dispositif AV (110) au niveau du connecteur cablé (114, 510) et regoive une alimentation a partir
d'une tension d’alimentation fournie au dispositif AV (110) par I'intermédiaire d’'une broche d’alimentation du
connecteur cablé (114, 510), et

un mode de fonctionnement source AV pour que la logique de communication (580) envoie des données AV
a partir du dispositif AV (110) par l'intermédiaire du connecteur cablé (114, 510), et fournisse une tension
d’'alimentation a la broche alimentation du connecteur cablé (114, 510) ; et

une logique de commande (505) comprenant des circuits configurés pour initialiser la logique de communication
(580) pour faire fonctionner le dispositif AV (110) dans le mode de fonctionnement récepteur AV, ol le mode

13 DELL/HP/LENOVO EXHIBIT 1011
Page 13



10

15

20

25

30

35

40

45

50

55

EP 2 692 118 B1

de fonctionnement récepteur AV inclut le fait que le premier dispositif AV ne fournit pas d'alimentation a une
broche alimentation (Canal 18 pour un connecteur HDMI), une tension sur une broche détection de connexion
a chaud (Canal 19 pour un connecteur HDMI) n’est pas fournie,

une résistance de rappel au niveau haut est désactivée pour une broche canal de données d’affichage (DDC)
(Canal 15 pour un connecteur HDMI) et une fonctionnalité de données d’identification d’affichage étendu (EDID)
est initialisée ;

apres linitialisation, placer au niveau bas, par le dispositif AV (110), la broche sortie d’alimentation par I'inter-
médiaire d’une résistance de rappel au niveau bas ; en réponse a la détermination que la tension d’alimentation
est fournie a la broche alimentation du connecteur cablé (114, 510), continuer de faire fonctionner le dispositif
AV (110) dans le mode de fonctionnement récepteur AV, fournir une tension sur la broche détection de connexion
a chaud (Canal 19 du connecteur 510) du connecteur cablé (114, 510), examiner périodiquement la présence
de la tension d’alimentation au niveau de la broche d’alimentation, et enlever la tension sur la broche détection
de connexion a chaud en réponse al'absence de la tension d’alimentation au niveau de la broche d’alimentation ;
et

en réponse a la détermination que la tension d’alimentation n’est pas fournie a la broche alimentation du
connecteur cablé (114, 510), et en réponse a la détection qu’un dispositif fonctionnant dans le mode de fonc-
tionnement récepteur est couplé au connecteur cablé (114, 510) en testant les impédances sur le canal DDC
(Canal 15 et Canal 16 pour un connecteur HDMI), initialiser la logique de communication (580) pour faire passer
le dispositif AV (110) du mode de fonctionnement récepteur AV au mode de fonctionnement source AV, ou le
premier dispositif AV (110) fournit une tension d’alimentation a la broche alimentation du connecteur cablé (114,
510),

établir une limite prédéterminée d’'une minuterie, et

attendre la détection d’une tension au niveau de la broche détection de connexion a chaud, et si la tension est
détectée avant I'expiration de la minuterie, le premier dispositif AV (110) est configuré pour fonctionner dans
le mode de fonctionnement source AV ol le premier dispositif AV (110) envoie desdonnées AV par l'intermédiaire
du connecteur cablé (114, 510), et active la résistance de rappel au niveau haut pour la broche DDC (Canal
15), sinon, si la tension n’est pas détectée au niveau de la broche détection de connexion a chaud avant
I'expiration de la minuterie, le dispositif AV (110) est configuré pour passer du mode de fonctionnement source
AV au mode de fonctionnement récepteur AV.

Dispositif selon la revendication 5, ol le mode de fonctionnement par défaut est celui d’'une communication selon
une norme d’interface multimédia haute définition.

Dispositif selon la revendication 5, ou la logique de communication (580) est initialisée en outre pour fournir une
premiére impédance pour un canal de données du connecteur cablé (114, 510) dans le mode de fonctionnement
source AV, et est initialisée pour ne pas fournir la premiére impédance pour le canal de données dans le mode de
fonctionnement récepteur AV.
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210
Detecting an indication of one of a power up
event at a device, a power down event at
the device, or a reset event at the device
l 220

In response to the indication, automatically initializing
communication logic of the device, including placing the
communication logic into a default operation mode which

prevents a supply voltage from being provided by the

communication logic at a channel of a connector, wherein an
audio/video source operation mode of the communication
logic is for the communication logic to provide the supply
voltage at the channel of the connector

FIG. 2A
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260
Detecting a characteristic regarding a connectivity
of an AV device to another device via a connector
l 270

In response detecting the characteristic, placing
communication logic of the device into a first operation mode
which prevents a supply voltage from being provided by the
communication logic at a channel of the connector, wherein
an audio/video source operation mode of the communication

logic is for the communication logic to provide the supply
voltage at the channel of the connector

FIG. 2B
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