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DESCRIPTION
TRANSMITTING DEVICE, TRANSMITTING WMETHOD, RECEIVING
DEVICE, RECEIVING METHOD, TRANSMITTING/RECEIVING SYSTEM,
AND CABLE

TECHNICAL FIELD
[o001]

This invention relates to a transmitting device, a
transmitting method, a receiving device, a receiving
method, a transmitting/receiving system, and a cable, and
more particularly, to a transmitting device or the like
that transwmits digital signals such as video signals via

a transmission path with differential signals.

BACKGROUND ART
{00027

In recent years, HDMI (High Definition Multimedia
Interface) has been widely used as digital interfaces
that connect CE (Consumer Electronics) devices, and has
become a de-facto standard. For example, Non-Patent
Document 1 describes the HDMI standard. According to the
HDMI standard, three data differential line pairs (TMDS
Channels 0/1/2) are used, and video, audio, and control

signals are transmitted as digital signals.

CITATION LIST

NON-PATENT DOCUMENT

{00033

Nen-Patent Document 1: High-Definition Multimedia

Interface Specification Version 1.4, February 2 2010
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SUMMARY OF THE INVENTION
PROBLEMS TO BE SOLVED BY THE INVENTION
[0004]

At present, the value defined as the digital signal
transmission speed by the HDMI standard is approximately 10.2
Gbps at the highest. To cope with high~quality 3D (3~
dimension) video signals and video signals of the future 4k2k
(QFHD) and high-resolution content, the transmission speed in
the future is expected to be increased to 15 Gbps or 20 Gbps,
which is higher than the highest value defined by the current
HDMI standard.

[0005]

There are two possible approaches to the higher-speed
HDMI. One 1is a technigue by which the current three data
differential line pairs are used as they are, and the clock
speed at which data is transmitted is increased so as to
increase the transmission rate accordingly. By this
technique, however, extending the transmission band only by
increasing the clock speed is difficult due to the physical
limit on the use of copper cable differential pairs. Even if
this technique can be used, 1t is easy to assume that the
transmission distance will become extremely short. That is,
limitations will be put on the 1lengths of HDMI cables
connecting devices.

[0006]

The other means to solve the problem relevant to
embodiments of the present invention is to increase the number
of data differential line pairs, which is currently three, to
four or larger. The data rate can be increased by the amount
equivalent to the increase in the number of data transmitting

lanes. By this technigue of increasing the



data differential line pairs, however, the compatibility with
the current HDMI becomes an issue. Specifically, 1f the
number of pins in each connector, which is conventionally 19,
is simply increased by the number of data differential line
pairs, the compatibility with conventional devices will be
lost, and misunderstandings and confusion will be caused among
users. Therefore, this technique is not preferable.

[0007]

A solution to this is maintaining the compatibility of
each connector (plug or receptacle). That 1is, the wiring
needs to be designed so that any functional defects will not
be caused 1in the cables while the conventional 19-pin
connectors are used as they are.

[0008]

Embodiments of this invention provide a digital interface
(new HDMI) that has a high degree of compatibility with the
current HDMI, and can transmit signals at a higher data rate
than the current HDMI. Embodiments of this invention provide
a transmitting device and a receiving device that have the
functions of the current HDMI and the new HDMI, and perform

excellent signal transmigsion.

SOLUTIONS TO PROBLEMS
[0009]

According to a first aspect of the presgent invention,
there 1is provided a transmitting device that includes: a
digital signal transmitting unit that transmits a digital
signal to an external device via a transmission path with a
differential signal, and has a first operating mode involving

a first number of channels



for the differential signal and a second operating mode
involving a second number of channels for the differential
signal, the second number being larger than the first number;
an operating mode determining unit that determines whether the
external device and the transmission path are compatible with
the second operating mode; and an operation control unit that
controls the operation of the digital gignal transmitting
unit, based on the determination performed by the operating
mode determining unit.

{0010}

In embodiments of this invention, the digital signal
transmitting unit transmits a digital signal to the external
device (a receiving device) via the transmission path with a
differential signal. The digital signal transmitting unit has
the first operating mode and the second operating mode, and
selectively uses one of the modes. The number of differential
signal channels is the first number in the first operating
mode, and 1is the second number, which is larger than the first
number, in the second operating mode. For example, the first
operating mode is a current HDMI operating mode, and the first
number is three. The second operating mode 1s a new HDMI
operating mode, and the second number is six, which is larger
than three.

[0011]

For example, the transmission path is a cable, and a
receptacle having pins 1is provided for connecting a plug of
this cable thereto. The digital signal transmitting unit
selects a first pin assignment in the first operating mode,

and selects a second pin assignment



15

20

25

30

SP310249W000

in the second operating mode. The second pin assignment
ig different from the first pin assignment. In the
second pin assignment, a terminal that is used as a
shield terminal corresponding to a signal terminal of a
differential signal for a digital signal and/or a clock
signal in the first pin assignment is used as a signal
terminal of a differential gignal for a digital signal,
for example. Alternatively, in the second pin assignment,
a signal terminal of a differential signal for a clock
signal in the first pin assignment is used as a signal
terminal of a differential signal for a digital signal,
for example.

{o012]

The operating mode determining unit determines
whether the external device and the transmission path are
compatible with the second operating mode. For example,
the operating mode determining unit determines whether
the external device iz compatible with the second
operating wmode, based on the capability information about
the external device. The capability information is read
from the external device via the transmission path.
Alternatively, the operating mode determining unit
determines whether the external device is compatible with
the second operating mode, by performing communication
with the external device via the transmission path, for
example.

{co13]

For example, the operating mode determining unit
determines whether the transmission path is compatible
with the second operating mode, by using the information

providing function of the transmission path compatible
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with the second operating mode. The information
providing function of the transmission path compatible
with the second operating mode i1s a function to report to
the external device that the transmission path is
compatible with the second operating mode, for example.
The external device has a function to add the information
reported from the transmission path to the capability
information therecf. The operating mode determining unit
determines whether the transmission path is compatible
with the second operating mode, based on the capability
information read from the external device via the
transmission path.

{0014}

Alternatively, the information providing function
of the transmission path compatible with the second
operating mode is a function to rewrite the information
indicating whether the transmission path is compatible
with the second operating mode so as to indicate that
compatibility with the second operating mode, for example.
The information is contained in the capability
information read f£rom the external device. The operating
mode determining unit determines whether the trangmission
path is compatible with the second operating mcde, based
on the capability information read from the external
device via the transmission path.

[0015]

Alternatively, the information providing function
of the transmission path compatible with the second
cperating mode i1s a function to provide information
indicating that the transmission path is compatible with

the second operating mode through near field



communication, for example. The operating mode determining
unit determines whether the transmission path is compatible
with the second operating mode, based on whether the
information indicating that the transmission path is
compatible with the second operating mode is provided from the
transmission path through the near field communication.

[c01l6]

The  operating mode  determining unit transmits a
differential signal for a predetermined digital signal to the
external device, by using a pair of signal 1lines in the
transmission path, for example. The pair of gignal lines does
not form a differential signal transmission path in the first
operating mode, but do form a differential signal transmission
path in the second operating mode. Based on a signal sent
from the external device, the operating mode determining unit
performs the determination. The signal sent from the external
device is a signal that indicates whether a received digital
signal obtained through the predetermined differential signal
received by the external device 1is correct, for example.
Alternatively, the signal sent from the external device is a
received digital signal obtained through the predetermined
differential signal received by the external device, for
example.

[0017]

As described above, in embodiments of this invention, the
digital signal transmitting unit has the first operating mode
in which the number of differential signal channels is the
first number, and the second operating mode in which the

number of differential signal channels is the second



number, which is larger than the first number. As the second
operating mode (& new HDMI standard) is wused, signal
transmission can be performed at a high data rate. Also, when
the external device, the transmission path, or the like is not
compatible with the second operating mode, the first operating
mode (the current HDMI standard) is used, to secure backward
compatibility.

[0018]

In embodiments of this invention, the transmission device
further includes an information transmitting wunit that
transmits the result of the determination performed by the
operating mode determining unit to the external device via the
transmission path, for example. In this case, when the
external device includes a digital sgignal receiving unit that
has the first operating mode 1in which the number of
differential signal channels is the first number and the
second operating mode in which the number of differential
signal channels is the second number, which is larger than the
first number, operations of the digital signal receiving unit
can be controlled based on the above mentioned determination
result, for example.

[0019]

In embodiments of this invention, the shape of the
receptacle may match the shape of a plug of a cable compatible
with the second operating mode, and may include the shape of a
plug of a cable compatible with the first operating mode. 1In
this case, the plug of the cable compatible with the second
operating mode can be connected to the receptacle, and the
plug of the cable compatible with the first operating mode can
also be connected to the receptacle. In this manner, backward

compatibility is secured in



terms of cable connections. In this case, the shape of the
receptacle of a transmitting device including a digital signal
transmitting unit compatible only with the first operating
mode matches the shape of the plug of the cable compatible
with the £first operating mode. Therefore, the plug of the
cable compatible with the second operating mode cannot be
connected to this receptacle.

[0020]

In embodiments of this invention, the transmitting device
may further include a display control wunit that controls
display on a display unit for providing control information
about the operation control unit to a user. In this case, the
ugser can easily recognize how the digital signal transmitting
unit is being controlled. For example, the user can easily
recognize whether the digital signal transmitting unit is in
the first operating mode or in the second operating mode.
[0021]

In embodiments of this invention, when the operating mode
determining unit has determined that the external device and
the transmission path are compatible with the second operating
mode, the display control unit may perform control to disgplay
a user interface screen on the display unit. The user
interface screen 1is for allowing a user to select the first
operating mode or the second operating mode for the digital
gsignal transmitting unit. In this case, the user can
arbitrarily set an operating mode for the digital signal

transmitting unit, based on the user interface screen.



[0021a]

According to a second aspect of the present invention,
there is provided a transmitting method comprising: a digital
signal transmitting step of transmitting a digital signal to
an external device via a transmission path with a differential
signal in a first operating mode involving a first number of
channels for the differential signal or in a second operating
mode involving a second number of channels for the
differential signal, the second number being larger than the
first number; an operating mode determining step of
determining whether the external device and the transmission
path are compatible with the second operating mode; and an
operation controlling step of controlling the operation of the
digital signal transmitting step, based on the determination
performed in the operating mode determining step.

[0022]
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According to a third aspect of the present invention,
there is provided a receiving device that includes: a digital
signal receiving unit that receives a digital signal from an
external device via a transmission path with a differential
signal, and has a first operating mode involving a first
number of channels for the differential signal and a second
operating mode involving a second number of channels for the
differential signal, the second number being larger than the
first number; an information receiving unit that receives,
from the  external device, operating mode information
indicating which one of the first operating mode and the
second operating mode is to be selected; and an operation
control unit that controls the operation of the digital signal
receiving unit, based on the operating mode information
received by the information receiving unit.

[0023]

In embodiments of this invention, the digital signal
receiving unit receives a digital signal from the external
device (the transmitting device) via the transmission path
with a differential signal. The digital signal receiving unit
has the first operating mode and the second operating mode,
and selectively uses one of the modes. The number of
differential gignal channels is the first number in the first
operating mode, and is the second number, which ig larger than
the first number, in the second operating mode. For example,
the first operating mode is a current HDMI operating mode, and
the first number is three. The second operating mode is a new
HDMI operating mode, and the second number is six, which is
larger than three.

[0024]

10



The information receiving unit receives, from the
external device, the operating wmode information indicating
which one of the first operating mode and the second operating
mode 1s to be selected. Based on the operating mode
information received by the information receiving unit, the
operation control unit controls the operation of the digital
signal receiving unit. In this case, the operating mode of
the digital signal receiving unit can be easily made the same
as the operating mode of the digital signal transmitting unit
of the external device, and digital signals can be received
from the external device in an excellent manner.

[0024a]

According to a fourth aspect of the present invention,
there 1is provided a receiving method comprising: a digital
signal receiving step of receiving a digital signal from an
external device via a transmission path with a differential
signal in a first operating mode involving a first number of
channels for the differential signal or in a second operating
mode involving a second number of channels for the
differential signal, the second number being larger than the
first number; an information receiving step of receiving, from
the external device, operating mode information indicating
which one of the first operating mode and the second operating
mode 1s to be selected; and an operation controlling step of
controlling the operation in the digital signal receiving
step, based on the operating mode information received in the

information receiving step.
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[0025]

According to a fifth aspect of the present invention,
there 1s provided a transmitting/receiving system formed by
connecting a transmitting device and a receiving device via a
trangmission path. The transmitting device includes: a
digital signal transmitting unit that transmits a digital
gignal to the receiving device via the transmission path with
a differential signal, and has a first operating mode
involving a first number of channels for the differential
signal and a second operating mode involving a second number
of channels for the differential signal, the second number
being larger than the first number; an operating mode
determining unit that determines whether the receiving device
and the transmission path are compatible with the second
operating mode; a transmitting operation control unit that
controls the operation of the digital signal transmitting
unit, based on the determination performed by the operating
mode determining unit; and an information transmitting unit

that transmits
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operating  mode information about the  digital signal
transmitting unit to the receiving device wvia the transmission
path. The receiving device includes: a digital signal
receiving unit that receives the digital signal £from the
transmitting device via the transmission path with the
differential signal, and has the first operating mode
involving the first number of channels for the differential
gignal and the gsecond operating mode involving the second
number of channelg for the differential signal; an information
receiving unit that receives the operating mode information
from the transmitting device via the transmission path; and a
receiving operation control unit that controls the operation
of the digital signal receiving unit, based on the operating
mode information received by the information receiving unit.
[0026]

According to a sixth aspect of the present invention,
there is provided a cable that transmits a digital signal from
a transmitting device to a receiving device with a
differential signal having a predetermined number of channels,
and includes an information providing function unit that
provides information indicating the signal transmission
capability of the cable to the transmitting device or the
receiving device.

[0027]

For example, the information providing function unit
provides the information indicating the signal transmigsion
capability of the cable to the receiving device or the
transmitting device via the cable, in response to a request

from the receiving device or the
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transmitting device. Also, the information providing function
unit rewrites part of capability information the transmitting
device reads from the receiving device wvia the cable, for
example. Also, the information providing function unit
provides the information indicating the signal transmission
capability of the c¢able to the transmitting device or the
recelving device through near field communication, for

example.

EFFECTS OF THE INVENTION
foc2g]

According to embodiments of this invention, gignal
transmission c¢an be performed at a high data rate while

backward compatibility is secured.

BRIEF DESCRIPTION OF DRAWINGS
[0029]

Fig. 1 is a block diagram showing an exemplary structure
of an AV system as an embodiment of this invention.

Fig. 2 1is a diagram showing example combinations of a
source device, an HDMI cable, and a sink device.

Fig. 3 is a diagram showing exemplary structures of the
data transmitting unit of a source device and the data
receiving unit of a sink device (in a current HDMI operating
mode) .

Fig. 4 is a diagram showing exemplary structures of the
data transmitting unit of a source device and the data
receiving unit of a sink device (in a new HDMI operating
mode} .

Fig. 5 is a diagram showing an exemplary structure

13
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of TMDS transmission data.

Fig. 6 is a diagram showing a comparison between a
pin assignment of current HDMI (Type A} and a pin
agsignument of new HDMI.

Fig. 7 is a diagram showing the pin layouts in the
receptacles of source devices and sink devices of the
current HDMI and the new HDMI.

Fig. B8 is a diagram showing an exemplary structure
of a current HDMI cable.

Fig. 9 is a diagram showing an exemplary structure
of a new HDMI cable.

Fig. 10 is a diagram showing another exemplary
structure of a new HDMI cable.

Fig. 11 is a flowchart showing an example of
procedures in an operating mode controlling operation of
the control unit of a gource device.

Fig. 12 is a diagram showing examples of UI screens
digplayed on a display unit (a display) under the control
of the control unit of a source device.

Fig. 13 is a flowchart showing another example of
procedures in an operating mode controlling operation of
the control unit of a source device.

Fig. 14 is a diagram showing an example of flag
information newly defined in EDID.

Fig. 15 is a diagram for explaining a method
implemented by the control unit to determine whether the
cable is compatible with the new HDMI, and is a diagram
showing that an LSI is contained in a plug of the new
HDMI cable.

Fig. 16 is a diagram for explaining a method

implemented by the control unit to detexrmine whether the
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cable is compatible with the new HDMI, and is a diagram
showing an example of an EDID data rewrite circuit of an
L8T in the new HDMI cable.

Fig. 17 is a diagram for explaining a method
implemented by the control unit to determine whether the
cable is compatible with the new HDMI, and is a diagram
showing that a RF tag chip (LSI) is contained in a plug
of the new HDMI cable.

Fig. 18 is a diasgram for explaining a method
implemented by the control unit to determine whether the
cable is compatible with the new HDMI, and is a diagram
for explaining that the electrical properties of the
cable are measured to determine whether the cable is
compatible with the new HDMI.

Fig. 19 is a diagram for explaining that the
electrical properties of the cable are measured to
determine whether the cable is compatible with the new
HDMT .

Fig. 20 is a dlagram for explaining cther examples
of the shapes of a plug of a new HDMI cable and a
receptacle.

Fig. 21 is a perspective view of a plug of a

current HDMI cable and a plug of a new HDMI cable.

MODES FOR CARRYING OUT THE INVENTION
[0030]

The following is a description of wmodes for
carrying out the invention (hereinafter referred to as
"embodiments") . Explanation will be made in the
following order.

1. Embodiments

15
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2. Modifications
[0031]

<1l . Ewmbodiments>
[Exemplary structure of an AV system]

Fig. 1 shows an exemplary structure of an AV (Audio
and Visual) system 100 as an embodiment. This AV system
100 is formed by connecting a source device 110 and a
sink device 120. The source device 110 is an AV source
such as a game machine, a disk player, a set-top box, a
digital cameva, or a portable telephone. The sink device
120 is a television receiver or a projector, for example,
[6032]

The source device 110 and the sink device 120 are
connected via a cablie 200. In the source device 110, a
receptacle 111 that has a data transmitting unit 112
connected thereto and forms a connector is provided. In
the sink device 120, a receptacle 121 that has a data
receiving unit 122 connected thereto and forms a
connector is provided. A plug 201 that forms a connector
is provided at one end of the cable 200, and a plug 202
that forms a connector 1s provided at the other end. The
plug 201 at the one end of the cable 200 is comnnected to
the receptacle 111 of the source device 110, and the plug
202 at the other end of the cable 200 is connected to the
receptacle 121 of the sink device 120.

{o033]

The source device 110 includes a control unit 113.
The control unit 113 controls the entire source device
110. In this embodiment, the data transmitting unit 112
of the socurce device 110 is compatible with both current

HDMI and new HDMI. In a case where the control unit 113
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determines that the cable 200 is compatible with the new
HDMI, and the sink device 120 is compatible with the new
HDMI, the contrel unit 113 controls the data transmitting
unit 112 to operate in a new HDMI operating mode. In a
case where the control unit 113 determines that at least
the sink device 120 is compatible only with the current
HDMI, or at least the cable 200 is compatible with the
current HDMI, the control unit 113 contrcls the data
transmitting unit 112 to operate in a current HDMI
operating mode.
[0034]

The sink device 120 includes a control unit 123.
The control unit 123 controls the entire sink device 120.
In this ewmbodiment, the data receiving unit 122 of the
sink device 120 is compatible only with the current HDMI
or is compatible with both the current HDMI and the new
HDMI. In a case where the data receiving unit 122 is
compatible with both the current HDMI and the new HDMI,
the control unit 123 controls the data recelving unit 122
to operate in the same operating mode as the data
transmitting unit 112 of the source device 110. In this
case, based on an operating mode determination result
that is sent from the source device 110 through a line
such as a CEC line, the contyrol unit 123 controls the
operating wmode of the data receiving unit 122. The cable
200 is compatible with the current HDMI or the new HDMI.
[0035]

In the AV system 100 shown in Fig. 1, when the
cable 200 is compatible with the new HDMI while the sink
device 120 is compatible with both the current HDMI and

the new HDMI as shown in Fig. 2({a), data transmission is
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performed through the new HDMI. At this point, the data
transmitting unit 112 of the scurce device 110 and the
data receilving unit 122 of the sink device 120 are
controlled to coperate in the new HDMI operating mode.
f0036]

In the AV system 100 shown in Fig. 1, when at least
the cable 200 is compatible with the current HDMI or when
the gink device 120 ig compatible only with the current
HDMI asz shown in Pigs. 2(b) through 2(d), data
transmission is performed through the current HDMI. At
this point, the data transmitting unit 112 of the source
device 110 is controlled to operate in the current HDMI
operating mode. The data receiving unit 122 of the sink
device 120 compatible with both ths currvent HDMI and the
new HDMI is controlled to operate in the current HDMI
operating mode. In the case illustrated in Fig. 2(b),
when the cable 200 can transwit data éhrbugh the new HDMI
as the data transfer rate is lowered, data transmission
might be performed in the new HDMI operating mode.

[0037]
[Exemplary structures of the data transmitting unit and
the data receiving unitl

Figs. 3 and 4 show exemplary structures of the data
transmitting unit 112 of the source device 110 and the
data receiving unit 122 of the sink device 120 in the AV
gystem 100 shown in Fig. 1. In an effective lmage period
{also called an *active video period"), the data
transmitting unit 112 unidirectionally transmits
differential signals corresponding to uncowpressed video
data of one screen, to the data receiving unit 122

through more than one channel.
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[oo38]

Here, an effective image periocd is a period from a
vertical synchronization signal to the next vertical
synchronization signal minus the horizontal blanking
period and the vertical blanking period. In the
horizontal blanking period or the vertical blanking
period, the data transmitting unit 112 also
unidirectionally transmits at least differential signals
corresponding to the audio data, control data, and other
auxiliary data accowpanying the video data, to the data
receiving unit 122 through more than one channel.

[00391]

In the active video period, the data receiving unit
112 receives the differential signals corresponding to
the video data unidirectionally transmitted from the data
transmitting unit 122 through more than one channel. In
the horizontal blanking period or the vertical blanking
period, the data receiving unit 122 also receives the
differential signals corregponding to the audioc data and
control data unidirectionally transmitteéed from the data
transmitting unit 112 through more than one channel.
{00401

The transmission channels of the HDMI system formed
with the data transmitting unit 112 and the data
receiving unit 122 include the following channels. First,
there are differential signal channels (TMDS channels and
a TMDS clock channel) as the transmission channels. The
number of differential signal channels for transmitting
digital signals such as video data is three in the
current HDMI, but is six in the new HDMI.

[0041]

19
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The differential signal channels in the current
HDMI are now described. As shown in Fig. 3, there are
three TMDS channels #0 through #2 as the transmission
channels for serially transmitting video data and audio
data unidirectionally from the data transmitting unit 112
£o the data receiving unit 122 in synchronization with a
pixel clock. There is a TMDS clock channel as the
transmission channel for transmitting a TMDS clock.

[0042]

An HDMI transmitter 81 of the data transmitting
unit 112 converts uncompressed video data to
corresponding differential signals, for example, and
serially transmitsg, through the three TMDS channels #0,
#1, and #2, the differential signals unidirectionally to
the data receiving unit 122 that ig connected via the
cable 200. The HDMI transmitter 81 alsc converts the
audio data, necessary control data, and other auxiliary
data accompanying the uncompressed video data to
corresponding differential signals, and serially
transmits, through the three TMDS channels #0, #1, and #2,
the differential signals unidirecticnally to the data
receiving unit 122.

[0043]

Further, the HDMI transmitter 81 transmits a TMDS
clock synchronized with the video data, which are
transmitted through the three TMDS chammels #0, #1, and
#2, to the data receiving unit 122 through the TMDS clock
chanﬁel. Here, in one TMDS channel #i (i = 0, 1, 2), 10-

bit video data is transmitted in one clock of the TMDS

[0044]
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An HDMI receiver 82 of the data receiving unit 122
receives the differential signals corresponding to the
video data and the differential signals corresponding to
the audio data and control data, which are transmitted
unidirectionally from the data transmitting unit 112,
through the TMDS channels #0, #1, and #2. In this case,
the reception is performed in synchronization with the
pixel clock {(the TMDS clock) transmitted from the data
transmitting unit 112 through the TMDS clock channel.
[0045]

Next, the differential signal channels in the new
HDMI are described. As shown in Fig. 4, there are gix
TMDE channels #0 through #5 as the transmission channels
for serially transmitting video data and audio data
unidirectionally from the data transmitting unit 112 to
the data recelving unrit 122 in synchronization with a
pixel clock. In this new HDMI, a self-clock technigue by
which the transmission of the TMDS clock is skipped, and
the clock is reproduced from received data at the
receiving end is used.

[C048]

The HDMI transmitter 81 of the data transmitting
unit 112 converts uncompressed video data to
corresponding differential signals, for example, and
seriaglly transwmits, through the six TMDS channels #0
through #5, the differential signals unidirectionally to
the data receiving unit 122 that is connected via the
cable 200. The HDMI transmitter 81 also convertg the
audio data, necessary control data, and other auxiliary
data accompanying the uncompressed video data to

corresponding differential signals, and serially
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transmits, through the six TMDS channels #0 through #5,
the differential signals unidirecticnally to the data
receiving unit 122.

(006471

The HDMI receiver 82 of the data receiving unit 122
receives the differential signals corresponding to the
video data and the differential signals corresponding to
the audic data and control data, which are transmitted
unidirectionally from the data transmitting unit 112,
through the TMDS channels #0 through #5. In this case,
the HDMI receiver 82 reproduces the pixel clock from the
received data, and performs reception in synchronization
with the pixel clock (the TMDS clock}.

[0048]

The transmission channels of the HDMI system
include not only the above described TMDS channels and
the TMDS clock channel, but also transmission channels
called a DDC (Display Data Channel) and a CEC line. The
DDC is formed with two signal lines (not shown) included
in the cable 200. The DDC is used by the data
transmitting unit 112 to read E-EDID (Enhanced Extended
Display Identification Data) from the data receiving unit
122.

[0048]

That is, the data receiving unit 122 includes not
only the HDMI receiver 82 but also an EDID ROM (EEPROM)
that stores the E-EDID ag the capability information
indicating the configuration/capability therecf. In
response to a raquest from the control unit 113, for
example, the data transmitting unit 112 reads, via the

DDC, the E-EDID from the data receiving unit 122 that is
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connected via the cable 200.
[0050]

The data transmitting unit 112 sends the read E-
EDID to the control unit 113. The control unit 113
stores the E-EDID into a flash ROM or DRAM (not shown).
Based on the E-EDID, the control unit 113 can recognize
the setting of the capability of the data receiving unit
122. For example, the control unit 113 recognizes
whether the sink device 120 including the data receiving
unit 122 is cowmpatible with the mew HDMI as well asg the
current HDMI. The CEC line is formed with one signal
line {not shown) included in the cable 200, and is used
for performing bidirectional communications of control
data between the data transmitting unit 112 and the data
recelving unit 122.

[0651]

The cable 200 also includes a line (HPD line)
connected to a pin called HPD (Hot Plug Detect). The
gsource device can use the HPD line to datect a connection
with the sink device. It should be noted that this HPD
line is also used as a HEAC- line forming a bildirectional
communication path. The cable 200 also includes a power
line (+5 V Power Line) that is used for supplying power
from the source device to the sink device. The cable 200
further includes a utility line. This utility line is
also used as a HEAC+ line forming a bidirectional
communication path.

{0052}

Fig. 5 shows an example data structure of TMDS

transmission data. Fig. 5 shows the periods of

respective types of transmission data to be transmitted
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in a case where image data of B pixels in the horizontal
direction and A lines in the vertical direction through
the TMDS channels #06 through #2 or the TMDS channels #0
through #5. Depending on the types of transmission data,
there are three pericds in the video field in which
transmission data is transmitted through TMDS channels of
an HDMI. The three types of periods are a video data
period, a data island period, and a control period.

{0053]

Here, a video field period is a period from the
active edge of a vertical synchronization signal to the
active edge of the next vertical synchronization signal.
This video field period is divided into a horizontal
blanking interval, a vertical blanking interval, and an
active video period (Active Video). This active video
period is formed by subtracting the horizontal blanking
interval and the vertical blanking interval from the
video field period. The video data periocd is assigned to
the active video period. In the video data period, data
of effective pixels (active pixels) of B pixels and A
lines forming uncompressed image data of one screen.
[0054]

The data island period and the control period are
assigned to the horizontal blanking interval and the
vertical blanking interval. In the data island period
and the control period, auxiliary data is transmitted.
That 1z, the data island period is assigned to part of
the horizontal blanking interval and the vertical
blanking interval. In this data island period, data not
concerning control in the auxiliary data, such as a

packet of audio data, is transmitted. The control period
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is assigned to the other portions of the horizontal
blanking interval and the vertical blanking interval. In
this control period, data concerning control in the
auvxiliary data, such as a vertical synchronization signal,
a vertical synchronization signal, and a control packet,
is transmitted.

[0055]

The pin assignment in the receptacle 111 is now
described. First, the pin assignment in the current HDMI
{Type A) is described. The pin assignment in the current
HDMI is a first pin assignment. Fig. 6(a) shows the pin
assignment in the current HDMI. TMDS Dataf#fi+ and TMDS
Data#i-, which are differential signals of the TMDS
channels #i (i = 0 through 2), are transmitted through
two lineg that arve differential lines. Sowme pins (the
ping with pin numbers 7, 4, and 1) are assigned to TMDS
Datafi+, and some {(the pins with pin numbers 9, &, and 3)
are assigned to TMDS Data#i-. The pins with pin numbers
&, 5, and 2 are assigned to TMDS Data#i Shield (i = O
through 2).

[0056]

TMDS Clock+ and TMDS Clock-, which are differential
signals of the TMDS clock channel, are transmitted
through two lines that are differential lines. The pin
with pin number 10 is assigned to TMDS Clock+, and the
pin with pin number 12 is assigned to TMDS Clock-. The
pin with pin number 11 is assigned to TMDS Clock Shield.
[0057]

A CEC signal that is control data is transmitted
through the CEC line. The pin with pin number 13 is

assigned to the CEC gignal. A SDA (Serial Data) signal
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such as E-EDID is transmitted through a 8DA line. The
pin with pin number 16 is assigned to the SDA signal. A
SCL (Serial Clock) signal that is the clock signal to be
used for synchronization at the time of
transmission/reception of the SDA signal 1s transmitted
through a SCL line. The pin with pin number 15 is
assigned to the 8CL signal. The above described DDC line
is formed with the 8DA line and the 8CL line.
[0058]

The pin with pin numnber 19 is assigned to HPD/HEAC-.
The pin with pin number 14 is assigned to Utiiity/HEAC+.
The pin with pin number 17 is assigned to DDC/CEC
Ground/HEAC Shield. The pin with pin number 18 is
assigned to the power supply {(+5 V Power).
[0059]

Next, the pin agsignment in the new HDMI isg
described. The pin assignment in the new HDMI is a
second pin assignment. Fig. 6(b} shows the pin
assigrnwent in the new HDMI. TMDS Data#i+ and TMDS
Data#i-, which are differential signals of the TMDS
channels #i (i = 0 through 5), are transmitted through
two lines that ave differential lines. Some pins {(the
pins with pin numbers 1, 4, 7, 10, 2, and &) are assigned
to TMDS Data#i+, and some (the pins with pin numbers 3, 6,
g, 12, 5, and 11} are assigned to TMDS Data#i-.

[0060]

A CEC signal that is control data is transmitted
through the CEC line. The pin with pin nuwber 13 is
assigned to the CEC signal. A SDA {Serial Data) signal
such as E-EDID is transmitted through a SDA line. The

pin with pin number 16 is assigned to the SDA signal. 2
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SCL (Serial Clock) signal that is the clock signal to be
used for synchronization at the time of
transmigsion/reception of the SDA signal is transmitted
through a SCL line. The pin with pin number 15 is
assigned to the SCL signal. The above described DDC line
ig formed with the 3DA line and the SCL line.
[0061]

The pin with pin number 19 is assigned to HPD/HEAC-.
The pin with pin number 14 is assigned to Utility/HEAC+.
The pin with pin number 17 is assigned to DDC/CEC
Ground/HEAC Shield. The pin with pin number 18 is
assigned to the power supply (+5 V Power).
[coe2]

Ag described above, in the new HDMI pin assignment
(see Fig. 6(b)), the terminals (the pins with pin numbers
2, 5, 8, and 11) used as the shield terminals in the
current HDMI pin assignment (see Fig. 6(a)) are used as
data terminals. In the new HDMI pin assignment, the
terminals (the pins with pin numbers 10 and 12) used as
the signal terminals for the differential signalg of the
clock gignals in the current HDMI pin assignment are used
as data terminals.
{0083}

The data transmitting unit 112 of the source device
110 selects the current HDMI pin assignment shown in Fig.
6{a) when operating in the current HDMI operating mode,
and selects the new HDMI pin assignment shown in Fig.
6 (b) when operating in the new HDMI operating wmode. The
pin assignment in the receptacle 111 of the source device
110 has been described so far. Although not described in

detail, the pin assignment in the receptacle 121 of the
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sink device 120 is the same as above in a case where the
data receiving unit 122 of the sink device 120 is
compatible with both the current HDMI and the new HDMI.
{00641

Fige. 7(a) and 7{b) show the pin layouts in the
receptacle 111 of the source device 110, Fig. 7(a) shows
the pin layout in the current HDMI, and Fig. 7(b) shows
the pin layout in the new HDMI. When the current HDMI
pin assignment is selected as the pin assignment in the
receptacle 111, the pins with pin numbers 2, 5, 8, and 11

re in a grounded state in the source device 110 and the
sink device 120, or are in a grounded state in the sink
device 120 and are in a high impedance state in the
gource device 110, or are in a high impedance state in
the sink device 120 and are in a grounded state in the
source device 110. Although not described in detail, the
pin layout in the receptacle 121 of the sink device 120
is the same ag above in a case where the data receiving
unit 122 of the sink device 120 is compatible with both
the current HDMI and the new HDMI.

[0065]

Fig. 8(a) shows an exemplary structure of the
current HDMI cable used as the cable 200. In this
current HDMI cable, three data line pairs are formed as
ghielded twisted pair cable units so as to achieve
respective characteristics. Also, a clock line pair and
a utility/HPD line pair to achieve the HEAC function are
formed as shielded twisted pair cable units.

[0066]
Fig. 8(b) shows an exemplary structure of a

shielded twisted pair cable unit. This shielded twisted
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pair cable unit has a structure in which two electric
wires 3 and a drain wire 4 are coated with a shielding
member 5. Each of the electric wires 3 is formed with a
core 1 coated with a coating portion 2.

{0067]

In the current HDMI cable, the drain wires of the
shielded twisted pair cable units of data and clock are
connected to pins of plugs attached to the end portions
of this cable. In this case, the respective drain wires
are connected to the pins (terminals) corresponding to
the respective shield terminals (the shielding pins with
pin numbers 2, 5, 8, and 11) of the above described
receptacle (the current HDMI pin layout). Those shield
terminals are grounded in the source device 110 and the
gink device 120. With this structure, the drain wires of
the regpective shielded twisted pair cable units of data
and clock are grounded when the plug is connected to the
receptacle {(the current HDMI pin layout).

[o068]

Fig. 9 shows an exemplary structure of the new HDMI
cable used as the cable 200. In this new HDMI cable, six
data line pairs are formed as shielded twisted pair cable
units so as to achieve respective characteristics. Also,
a utility/HPD line pair to achieve the HEAC function is
formed as a shielded twisted pailr cable unit.

[0069]

The new HDMI cable includes a larger number of
copper cables to be connected than in the current HDMI
cable (see Fig. 8(a)). In this new HDMI cable, the drain
wires of the respective shielded twisted pair cable units

connected by special pins of the plugs at both ends of

29



10

15

20

25

SP310249W0O00

the cable are connected to metallic shells of the plugs.
with this structure, the shielding pins are opened, and
an increase in the number of regquired pinse in the plugs
is avoided. The plugs in the new HDMI cable are the same
ag the plugs in the current HDMI cable. As described
above, where the drain wires of the respective shielded
twisted pair cable units are comnected to the metallic
shells of the plugs, the shells of the receptacles into
which the plugs are inserted are connected to the ground
level, and accordingly, the differential pair lines can
be shielded.

[0070]

Fig. 10 shows another exemplary structure of the
new HDMI cable used as the cable 200. The substantial
structure of thig new HDMI cable is the same as that of
the above described new HDMI cable shown in Fig. 9,
except for having a flat cross-sectional shape. With
such a flat cross-sectional shape, the cross-sectional
area can be made smaller, and impedance matching can be
more easily achieved.

[0071]
[Operating mode control in the current HDMI and the new
HDMI]

Next, the operating mode control in the source
device 110 and the control unit 113 is described in
greater detail. BAs described above, in a case where the
control unit 113 determines that the cable 200 is
compatible with the new HDMI, and the sink device 120 is
compatible with the new HDMI, the control unit 113
contrels the data transmitting unit 112 to operate in the

new HDMI operating mode. In the other cases, the control
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unit 113 controls the data transmitting unit 112 to
operate in the current HDMI operating mode.
[0072]

The flowchart in Fig. 11 shows the procedures in an
operating mode control operation of the control unit 113.
In step ST1, the ccontrol unit 113 starts the operation,
and moves on to the procedure of step 8T2. In step ST2,
the control unit 113 determines whether the source device
110 or the data transmitting unit 112 is compatible with
the new HDMI. Storing beforshand the capability
informetion about the source device 110 (the data
transmitting unit 112} to which the control unit 113
belongs, the control unit 113 can easily perform the
determination. In this embodiment, it is apparent that
the source device 110 is compatible with the new HDMI,
the control unit 113 may skip this determination
procedure of step ST2.

[0073]

When having determined that the source device 110
is compatible with the new HDMI, the control unit 113
determines in step ST3 whether the sink device 120 or the
data receiving unit 122 is compatible with the new EDMI.
Thig determination will be described later in detail.
When having determined that the sink device 120 is
compatible with the new HDMI, the control unit 113 moves
on to the procedure of step ST4. In step 8T4, the
control unit 113 determines whether the cable 200 iz
compatible with the new HDMI. This determination will be
described later in detail.

[0074]

When having determined that the cable 200 is
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compatible with the new HDMI, the control unit 113 moves
on to the procedure of step ST5. In step 3TS, the
control unit 113 controls the data transmitting unit 112
to operate in the new HDMI operating mode. When having
determined in step ST2 that the source device 110 is not
compatible with the new HDMI, in step 8T3 that the sink
device 120 1z not compatible with the new HDMI, or in
step 8T4 that the cable 200 is not compatible with the
new HDMI, the control unit 113 moves on to the procedurs
of step ST6. In step 38T6, the contrcl unit 113 controls
the data transmitting unit 112 to operate in the current
HDMI operating node.

[0075]

When having determined in step ST3 that the sink
device 120 is compatible with the new HDMI, for example,
the control unit 113 transmits the result of the last
operation mode determination to the sink device 120~via
the cable 200. The determination result is transmitted
ag control information such as an InfoFrame from the
gsource device 110 prior to data transmission, for example.
In the sink device 120, based on the operating mode
determination result from the source device 110, the
control unit 123 controls the data receiving unit 122 to
operate in the same operating @ode as the data
transmitting unit 112 of the source device 110.

[0076]

When contreolling in step S8T5 the data transmitting
unit 112 to operate in the new HDMI operating mode, the
control unit 113 may perform the control so that the UI
screen indicating the control regult is displayed on a

display unit (a display) as shown in Fig. 12(a), for
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example. With this UI screen, the user can easily
regognize that the source device 110 and the sink device
120 are connected by the new HDMI. The display unit {(the
display) on which the UI screen is displayed may be a
display unit {(a display) {(not shown) provided on the
source device 110, or may ke a display unit {a display)
(not shown) provided on the sink device 120. The same
applies to the respective UL screens described below.
[0077]

When having determined in step 874 that the cable
200 is not compatible with the new HDMI, and moving on to
the procedure of step $T6, the control unit 113 may
perform the control so that the UI screen indicating the
regult is displayed on the display unit (the display) as
shown in Fig. 12(c), for example. With this UI screen,
the user can easily recognize that the source device 110
and the sink device 120 are compatible with the new HDMI,
but only the cable 200 is not compatible with the new
HDMI, and can take measures by replacing the cable 200
with a new HDMI cable or the like.

[oo78]

In the procedures shown in the £lowchart in Fig. 11,
when having determined in step ST4 that the cable 200 is
compatible with the new HDMI, the contrcl unit 113
immediately moves on to step ST5, and controls the data
transmitting unit 112 to operate in the new HDMI
operating mode. When having determined in step 8T4 that
the cable 200 ig compatible with the new HDMI, however,
the control unit 113 may also allow the user to gselect
the new HDMI or the current HDMI (the conventional HDMI)

by exchanging commands beforehand through a line such as
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the CEC line prior to data transmigsion.
[0079]

In that case, the control unit 113 performs the
control so that the UI screen for the selection is
digplayed on the digplay unit (the display) as shown in
Fig. 12{(k), for example. Based on this UI screen, the
user selects either the new HDMI or the current HDMI.
Fig. 12(b) illustrates a situation where the "new HDMI"
ig selected. In accordance with the selection by the
user, the control unit 113 controls the data transmitting
unit 112 to operate in the new HDMI or current HDMI
operating mode.

{00801

The flowchart in Fig. 13 shows the procedures in an
operating mode control operation to be performed by the
control unit 113 in that case. In Fig. 13, the same
steps as those in Fig. 11 are denoted by the same
reference numerals as those in Fig. 11, and detailed
explanation of them is not repeated herein. When having
determined in step ST4 that the cable 200 is compatible
with the new HDMI, the ccntrol unit 113 moves on to the

rocedure of step 8T7. In step 8T7, the control unit 113
performs control so that the UI screen for selecting
either the new HDMI or the current HDMI is displayed on
the display unit (the display). The UI may be
transmitted as a video signal from the source device 110
through the cable 200, or the sink device 120 may be
instructed to display the UI.

{oos1]

After that, the control unit 113 moves on to the

procedure of step ST8. In step ST8, as the control unit
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123 transmits a notification as to an operation performed
by the user with a remote controller or the like through
a line guch as the CEC line, the control unit 113
determines which of the HDMIg, the new HDMI and the
current HDMI, has been selected by the user. When the
user has selected the new HDMI, the control unit 113
controls in step STS the data transmitting unit 112 to
operate in the new HDMI operating mode. When the user
has selected the current HDMI, on the other hand, the
control unit 113 controls in step S5T6 the data
transmitting unit 112 to operate in the current HDMI
(conventional HDMI) operating wmode.

[0082]

{(Determination on whether the sink device isg
compatible with the new HDMI)

The methods used by the control wunit 113 to determine
whether the sink device 120 is compatible with the new
HDMI are now described. The determination methods
include the following first determination method and
second determination method, for example.

[ocg3]

(First determination method)

Pased on EDID that is read from the sink device 120
by using the DDC line (the SDA line and the SCL line) of
the cable 200, the control unit 113 determines whether
the zink device 120 is compatible with the new HDMI. The
EDID has a data structure that is specified in a format.
Flag information indicating whether the sink device 120
is compatible with the new HDMI (new transmission) is
newly defined at a predetermined site in the EDID.

{ooB4]
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Fig. 14 shows an example of the flag information
newly defined in the EDID. Originally, the EDID is a
data structure indicating various kinds of capabilities
of the sink device 120. For ease of sxplanation, Fig. 14
shows only the bytes relevant to this invention in the
EDID in a minimized manner. In bit 2, 1-bit flag
information *New Rx Sink" indicating whether the sink
device 120 is compatible with the new HDMI is written.

In bit 1, 1-bit flag information "New Cable" indicating
whether the cable 200 is compatible with the new HDMI is
newly defined.

{0085]

When the above described 1-bit flag information
"New Rx Sink® exists in the EDID read from the sink
device 120, the control unit 113 determines that the sink
device 120 is compatible with the new HDMI. That is, in
a case where the sink device 120 is compatible only with
the current HDMI, the above described 1-bit flag
information "New Rx 8ink" does not exist in the EDID read
from the sink device 120.

{ooge]

(Second determination method)

By performing communication with the sink device
120 through the cable 200, the control unit 113
determines whether the sink device 120 is compatible with
the new HDMI. For example, the control unit 113
determines whether the sink device 120 is compatible with
the new HDMI by using commands through the CEC line.
[0o871

Also, the control unit 113 determines whether the

sink device 120 is compatible with the new HDMI by
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performing communication with the sink device 120 through
the bidirectional cowmunication path (the HEAC function)
formed with the utility line and the HPD line, for
example. Further, the control unit 113 deternmines
whether the sink device 120 is compatible with the new
HDMI by exchanging some kind of signals through an unused
line such as the utility line until transmission is
allowed.

[0088]

{Determination on whether the cable is compatible
with the new HDMI)

Next, the methods used by the control unit 113 to
determine whether the cable 200 is cowmpatible with the
new HDMI are described. The determination methods
include the following first through fourth determination
methods, for example. The first through third
determination methods are determination methods that are
implemented by using the information providing function
of the cable 200 in a case where the cable 200 is the new
HDMI cable.

{0089}

{(Firgt determination method)

In the case of the first determination wethod, the
new HDMI cable contains an LSI (Large Scale Integration)
in a plug as shown in Fig. 15, for example. In a
gsituation where +5 V is supplied from the source device
110, for example, the sink device 120 reguests an output
from this LSI through the CEC protocol while the HPD is
get at L. The gink device 120 in this case is a sink
device compatible with the new HDMI. In response to the

output reguest from the sink device 120, the LSI reports
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the values of registers mounted in the LSI (a
notification of cowpatibility with the new HDMI, and
cable property data such as the transmittable data band)
to the sink device 120 through the CEC protoceol.

[0gs0]

The sink device 120 adds the information reported
from the L8I to the EDID thereof. After the adding, the
sink device 120 switches the HPD to H, to instruct the
gource device 110 to read the EDID. Based on the EDID
that is read from the sink device 120, the control unit
112 determines whether the cable 200 is compatible with
the new HDOMI., That is, when there is information or the
like indicating that the cable 200 is compatible with the
new HDMI, the control unit 113 determines that the cable
200 1s compatible with the new HDMI.

[0091]

In the above description, the sink device 120
requests an output from the LSI through the CEC protocol.
However, the source device 110 may reguest an output from
the LSI through the CEC protocol, and receive a report of
register values (the notification of compatibility with
the new HDMI, and the cable property data such as the
transmittable data band) directly from the LSI.

[0092]

{Second determination method)

In the case of the second determination method, the
new HDMI cable also contains an LSI in a plug as shown in
Fig. 15, for example. When the HPD ig switched from L to
H, for example, the scurce device 110 reads and acguires
EDID from the gink device 120, with the EDID indicating

the capability thereof. In this case, the data written
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in the EEPROM in the sink device 120 is serially
transmitted through the SDA/SCL line, so that the EDID is
reported to the source side.

{0093]

The LEI observes the line through the EDID
information, or the 8DA/SCL signal, during the EDID
transmission. When the flag information indicating
whether the cable 200 is compatible with the new HDMI
(the bit 1 in the predetermined byteg in Fig. 14) is
transmitted, the LSI changes the bit value to a state
where the cable 200 is compatible with the new HDMI, or a
state where the flag is on. Specifically, the data in
the EDIDROM (EEPROM) in the sink device 120 is "00000100Vv.
However, the LSI in the cable rewrites the data during
transmission, and the data is "00000110" when the source
device 110 receives the data.

[0094]

Based on the EDID that is xead from the sink device
120, the control unit 112 determines whether the cable
200 is compatible with the new HDMI. Specifically, when
the flag information indicating whether the cable 200 is
compatible with the new HDMI (the bit 1 in the
predetermined bytes in Fig. 14) indicates compatibility
with the new HDMI, the control unit 113 determines that
the cable 200 is compatible with the new HDMI.

{oo9s]

Fig. 16 shows an example of the EDID data rewrite
circuit of the LSI in the cable. This LSI includes a
counter that counts clocks on the SCL line, and a driver
that rewrites the data on the SDA line based on the count

value of the counter.
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fonge]

(Third determination method)

In the case of the third determination method, the
new HDMI cable contains a RF tag chip (LSI) in a plug as
shown in Fig. 17, for example. The RF tag chip stores a
notification of compatibility with the new HDMI, and
information such as the transmittable data band. A RF
tag read chip (LSI) is also contained in the receptacle
111 of the source device 110. Im this case, near field
communication is performed between the RF tag read chip
of the receptacle 111 and the RF tag chip of the plug,
and the information stored in the RF tag chip is read by
the RF tag read chip.

{00971

Based on the information read by the RF tag read
chip, the control unit 113 determines whether the cable
200 is compatible with the new HDMI. That is, when
information indicating that the cable 200 is compatible
with the new HDMI is read by the RF tag read chip, the
control unit 113 determines that the cable 200 is
compatible with the new HDMI.

[0098]

In the above description, near field communication
is performed between the RF tag read chip of the
receptacle 111 of the source device 110 and the RF tag
ciip of the plug, and the information stored in the RF
tag chip is read at the side of the scurce device 110,
However, near field communication may be performed
between a RF tag read chip of the receptacle 121 of the
sink device 120 and the RF tag chip of the plug, and the

information stored in the RF tag chip may be read at the
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side of the sink device 120 and then be provided to the
side of the source device 110, for example.
[0059]

(Fourth determination method)

In the case of the fourth determination method, the
control unit 113 measures the electrical properties of
the cable 200, to determine whether the cable 200 is
compatible with the new HDMI. As shown in Fig. 18, the
control unit 113 of the source device 110 transmits a
test signal (a digital signal) for measurement and
detection to the pin 2 and the pin 5, and the contrel
unit 123 of the sink device 120 receives the signals.
Although the pair of signal lines comnected to the pin 2
and the pin 5 do not form a differential signal
transmission path in the current HDMI cable, the pair of
signal lines connected to the pin 2 and the pin 5 form a
differential signal transumission path in the new HDMI
cable {(see Figs. 6{a) and &(b)).

[0100]

The control unit 123 of the sink device 120 sends
the received digital signal to the side of the source
device 110 through another path (such as the DDC line
indicated as SCL/SDA in the HDMI, the CEC line, or the
utility line). The control unit 113 of the source device
110 determines whether the digital signal sent from the
sink device 120 is the same as the digital signal
transmitted therefrom, to determine whether the cable 200
is compatible with the new HDMI. That is, when the
received digital signal and the transmitted digital
gignal are identical, the control unit 113 determines

that the cable 200 is compatible with the new HDMI.
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(0101}

As shown in Fig. 19{(a), in a case where the cable
200 is a current HDMI cable, the pair of signal lines
connected to the pin 2 and the pin 5 do not form a
shielded twisted pair cable. Therefore, in determining
rhat the cable 200 is compatible with the current HDMI,
the aspect that "a high-speed test signal cannot be
transmitted” is used. AL this point, a signal not
concerning the pin 2 may be applied to the pin 1 or the
pin 3 related to the pin 2, and the interference may be
used. With this interference, transmitting a high-speed
test signal becomes more difficult.
fo102]

As shown in Fig. 19(b), in a case where the cable
200 is the new EDMI cable, on the other hand, the pair of
signal lines connected to the pin 2 and the pin 5 form a
shielded twisted pair cable. Therefore, in determining
that the cable 200 is compatible with the new HDMI, the
aspect that "a high-speed test signal can be transmitted®
is used. Even if a signal not concexning the pin 2 is
applied to the pin 1 or the pin 3 at this point, those
pins are shielded independently of each other, and the
applied signal does not interfere with the pin 2, and '
does not affect transmission of the test signal.
[0103]

Here, the test signal is the data the source device
110 can output at the highest speed, and is random data
that is long enough to be evaluated as 10°%, which is
guaranteed as a bit error rate in the HDMI. Since a
frame buffer memory for normal video reproduction is

installed in the sink device 120, a memory specially for
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the transmission test may not be necessary.
[0104]

In the above description, only when the received
digital signal and the transmitted digital signal are
identical, does the control unit 113 determine that the
cable 200 is compatible with the new HDMI. The control
unit 113 may lower the data transmission speed, and
conduct the same test as above. By repeating the above
described determining process until the matching is
achieved, the capability of the cable is confirmed, and
the cable is determined to be compatible with the new
HDMI. However, only data that is transmittable at the
transmigsion speed or lower may be transmitted. In this
case, there is a possibility that the current HDMI cable
is determined to be compatible with the new HDMI.

[0105]

In the above description, the pin 2 and the pin 5
are uged. However, instead of those pins, the pin 8 and
the pin 11, which have the same relationship as those
pins between the current HDMI cable and the new HDMI
cable, may be used. That is, the pair of signal lines
connected to the pin 8 and the pin 11 do not form a
differential signal transmission path in the current HDMI
cable, but the pair of signal lines connected to the pin
8 and the pin 11 form a differential signal transmission
path in the new HDMI cable {(see Figs. 6(a) and &6(b)).
[0106]

In the above description, the digital signal {(the
test gignal) the source device 110 has transmitted to the
gink device is sent from the sink device 120, which has

received the digital signal, to the source device 110,
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and a check is made to determine whether the transmitted
signal and the received signal are identical at the side
of the source device 110. However, a predetermined
pattern wmay be transmitted as a digital signal (a test
signal), and the sink device 120 may determine whether
the received digital signal 1s correct, and send only the
result to the source device 110 through a line such as
the CEC line or add the information to the E-EDID thereof.
[0107]

As described above, in the AV system 100 shown in
Fig. 1, the data transmitting unit 112 ¢f the source
device 110 has the new HDMI operating mode as well as the
current HDMI operating mode. Here, the number of
differential signal channels for transmitting digital
signals such as video data is three in the current HDMI,
but is six in the new HDMI. Accordingly, by using the
new HDMI, signals can be transmitted at a high data rate.
Also, when the sink device 120 and the cable 200 are not
compatible with the new HDMI, the current HDMI (the
conventional HDMI) is used, to secure backward
compatibility.
foio8]

<2. Modificationss

In the above described embodiments, the plugs of
the new HDMI cable has the same shape as the plugs of the
current HDMI cable (the conventicnal HDMI cable).
However, the shape of the plugs of the new HDMI cable can
be different from the shape of the pilugs of the current
HDMI cable so that, when either the source device or the
sink device ig not compatible with the new HDMI, those

devices are not connected by the new HDMI cable.
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[0109]

Fig. 20(a}) shows the shape of each plug of the
current HDMI cable, and Fig. 20(b) shows the shape of
each receptacle of a source device and a sink device
compatible only with the current HDMI, On the other hand,
Fig. 20({c) shows the shape of each plug of the new HDMI
cable, and Fig. 20(d) shows an example of the shape of
each receptacle of a source device and a sink device
compatible with the new HDMI. Fig. 21{(a) is a
perspective view of a plug of the current HDMI cable, and
Fig. 21(b) is a perspective view of a plug of the new
HDMI cable.

[0110]

Each plug of the new HDMI cable has a convex
portion (indicated by an arrow P). Each receptacle of a
source device and a sink device that are compatible with
the new HDMI has a concave portion (indicated by an arrow
Q) corregponding to the convex portion of each plug. In
this case, the shape of each receptacle of the source
device and the sink device compatible with the new HDMI
matches the shape of each plug of the new HDMI cable, and
is designed to include the shape of each plug of the
current HDMI cable.

[0111]

The shape of the plugs of the new HDMI cable and
the shape of the receptacles of the source device and the
sink device compatible with the new HDMI are designed as
described above, g0 that the new HDMI cable can be
connected to the receptacles of the source device and the

ink device compatible with the new HDMI. However, the

new HDMI cable cannot be connected to the receptacies of
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a source device and a sink device that are compatible
only with the current HDMI. Therefore, when either the
source device or the gink device is not compatible with
the new HDMI, those devices are not connected by the new
HDMI cable. That is, only when both the source device
and the sink device are compatible with the new HDMI, can
those devices be connected by the new HDMI cable.

[0112]

As described above, the shape of each receptacle of
a source device and a sink device that are compatible
with the new HDMI matches the shape of sach plug of the
new HDMI cable, and is designed to include the shape of
each plug of the current HDMI cable. Accordingly, the
current HDMI cable can be connected not only to the
receptacles of a source device and a sink device that are
compatible only with the current HDMI, but also to the
receptacles of a source device and a sink device that arxe
compatible with the new HDMT.

[06113]

Also, in the above described embodiments, the
number of differential signal channels is six in the new
HDMI, while the number of differential signal channels
for transmitting digital signals such as video data is
three in the current HEDMI. However, the number of
differential signal channels for transmitting digital
signals such as video data is not limited to six, but may
be four, five, seven, or the like. For example, the
number of differential signal channels for transmitting
digital signals such as video data is five, and the clock
frequency is made 1.2 times higher. With this, the same

data transmission speed as that in the case of six
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channels can be achieved.
[0114]

Also, in the above described embodiments, this
invention is applied to an AV system in which a source
device and a sink device are connected by a digital
interface compliant with the HDMI standard. This
invention can also be applied to any AV system in which
those devices are connected by a digital interface

compliant with some other standard.

INDUSTRIAL APPLICABILITY
fo11s)

This iﬁvention can be applied to an AV system or
the like that is formed by connecting a source device and

a sink device with a digital interface, for example.

REFERENCE SIGNS LIST
{o116]

81 HDMI transmitter

82 HDMI receiver

100 AV gystem

110 Source device

111  Receptacle

112 Data transmitting unit
113 Control unit

120 Sink device

121 Receptacle

122 Data receiving unit
123 Control unit

200 Cable

201, 202 Plug
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CLAIMS

1. A transmitting device comprising:

a digital signal transmitting unit configured to
transmit a digital signal to an external device via a
transmigsion path with a differential signal, and have a
first operating mode involving a first number of channels
for the differential signal and a seccond operating mode
involving a second number of channels for the
differential signal, the second number being larger than
the first number;

an operating mode determining unit configured to
determine whether the external device and the
transwmigsion path are compatible with the second
operating mode; and

an operation control unit configured to control the
operation of the digital signal transmitting unit, based
on the determination performed by the operating mode

determining unit.

2. The transmitting device according to claim 1,
further comprising:

a receptacle configured to connect a plug of the
transmission path thereto, the transmission path being a
cable, the receptacle having a plurality of pins,

wherein the digital signal transmitting unit
selects a first pin assignwment in the first operating
mode, and gelects a second pin assignment in the second
operating mode, the second pin assignment being different

from the first pin assignment.

48



10

15

20

25

SP310245W0O0Q

3. The transmitting device according to claim 2,
wherein, in the second pin assignment, a terminal that is
used as a shield terminal corresponding to a signal
terminal for a differential signal for a digital signal
and/or a clock signal in the first pin assignment is used
as a signal terminal for a differential signal for

transmitting a digital signal.

4. The transmitting device according te claim 2,
wherein, in the second pin assignment, a signal terminal
for a differential signal for a clock signal in the first
pin assignment is used ag a signal terminal for a

differential zignal for transmitting a digital signal.

5. The transmitting device according to claim 1,
wherein the operating mode determining unit determines
whether the external device is compatible with the second
operating mode, based on capability information about the
external device, the capability information being read

from the external device via the transmission path.

6. The transmitting device according to claim 1,
wherein the operating mode determining unit determines
whether the external device is compatible with the second
operating mode, by performing communication with the

external device via the transmission path.

7. The transmitting device according to claim 1,
wherein the operating mode determining unit determines
whether the transmission path is compatible with the

second operating mode, by using an information providing
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function of the transmission path compatible with the

second operating mode.

8. The transmitting device according to claim 7,
wherein

the information providing function of the
transmission path cowmpatible with the second operating
mode 1s a function to report to the external device that
the transmission path is compatible with the second
operating mode,

the external device has a function to add the
information reported from the transmission path to
cagpability information thereof, and

the operating mode determining unit determines
whether the transmission path is compatible with the
second operating mode, based on the capability
information read from the external device via the

transmission path.

9. The transmitting device according to claim 7,
wherein

the information providing function of the
transmission path compatible with the second operating
mode is a function to rewrite information indicating
whether the transmission path is compatible with th
second operating mode, to indicate compatibility with the
second operating mode, the information being contained in
capability information read from the external device, and

the operating mode determining unit determines
whether the transmigsion path is compatible with the

second operating mode, based on the capability
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information read from the external device via the

transmission path.

10. The transmitting device according to claim 7,
wherein

the information providing functicn of the
transmissgion path compatible with the second operating
mode is a function to provide information indicating that
the transmission path ig compatible with the second
operating mode through near field communication, and

the operating mode determining unit determines
whether the transmission path is compatible with the
gsecond operating mode, based on whether the information
indicating that the transmission path is compatible with
the second operating mode is provided from the

transmission path through the near field communication.

11. The transmitting device according to claim 1,
wherein the operating mode determining unit transmits a
differential signal for a predetermined digital signal to
the external device by using a pair of signal lines in
the transmigsion path, and performs the determination
based on a signal sent from the external device, the pair
of gignal lines not forming a differential signal
transmission path in the first operating mode, the pair
of signal lines forming a differential signal

transmission path in the second operating mode.
12. The transmitting device according to claim 11,

wherein the signal sent from the external device is a

signal indicating whether a received digital signal
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obtained from the predetermined differential signal

received by the external device is correct.

13. The transmitting device according to claim 11,
wherein the signal sent from the external device is a
received digital sigmal obtained from the predetermined

differential signal received by the external device.

i4. The transmitting device according to claim 1,
further comprising:

an information transwitting unit configured to
transmit the result of the determination performed by the
operating mode determining unit to the external device

via the transmigsion path.

1s. The transmitting device according to claim 2,
wherein a shape of the receptacle matches a shape of the
plug of the cable compatible with the second operating
mode, and includes a shape of the plug of the cable

compatible with the first operating mode.

i6. The transmitting device acceording to claim 1,
further comprising:

a display control unit configured to control
display on a display unit for providing control

information about the operation control unit to a user.

17. The transmitting device according to claim 16,
wherein, when the operating mode determining unit
determines that the external device and the transmission

path are compatible with the second operating mode, the
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display control unit performs control to display a user
interface screen on the display unit, the user interface
screen being for causing a user to select one of the
first operating mode and the second operating mode for

the digital gignal transmitting unit.

1i8. A transmitting wmethod compriging:

a digital signal transwitting step of transmitting
a digital signal to an external device via a transmission
path with a differential signal in a first operating mode
involving a first number of channels for the differential
signal or in a second operating mode involving a second
rmumber of chamnels for the differential signal, the
second number being larger than the first number;

an operating mode determining step of determining
whether the external device and the transmission path are
compatible with the second operating mode; and

an operation controlling step of controlling the
operation of the digital signal transmitting step, based
on the determination performed in the operating mode

determining step.

19. A receiving device comprising:

a digital signal receiving unit configured to
receive a digital signal from an external device via a
transmigsion path with a differential signal, and have a
first operating wode involving a first number of channels
for the differential signal and a second operating mode
involving a second number of channels for the
differential signal, the second number being larger than

the first number;
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an information receiving unit configured to receive,
from the external device, operating mode information
indicating which one of the first operating mode and the
second operating mode is to be selected; and

an operation control unit configured to control the
operation of the digital signal rveceiving unit, based on
the operating mode information received by the

information receiving unit.

20. A veceiving method comprising:

a digital signal receiving step of receiving a
digital signal from an external device via a transmission
path with a differential signal in a first operating mode
involving a first number of chanmels for the differential
signal or in a gecond operating mode involving a second
number of channels for the differential signal, the
second number being larger than the first number;

an information receiving step of receiving, from
the external device, operating mode information
indicating which one of the first operating mode and the
second operating mode 1s to be selected; and

an operation controlling step of controlling the
operation in the digital signal receiving step, based on
the operating mode information received in the

information receiving step.

21. A transmitting/receiving system formed by
comnnecting a transmitting device and a receiving device
via a transmission path,

the transmitting device comprising:

a digital signal transmitting unit configured to
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transmit a digital signal to the receiving device wvia the
transmission path with a differential signal, and have a
first operating mode involving a first number of channels
for the differential signal and a second operating mode
involving a second number of channels for the
differential signal, the second number being larger than
the first number;

an operating mode determining unit configured to
determine whether the receiving device and the
transmission path are compatible with the second
operating wode;

a transmitting operation control unit configured to
control the operation of the digital signal transmitting
unit, based on the determination performed by the
operating mode determining unit; and

an information transmitting unit configured to
trangmit operating mode information about the digital
signal transmitting unit to the receilving device via the
transmission path,

the receiving device cowmprising:

a digital signal receiving unit configured to
receive the digital signal from the transmitting device
via the transmission path with the differential signal,
and have the first operating mode involving the first
number of channels for the differential signal and the
second operating mode involving the second number of
channels for the differential signal;

an information receiving unit configured to receive
the operating mode information from the transmitting
device via the transmission path; and

a receiving operation control unit configured to
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control the operation of the digital signal receiving
unit, based on the operating mode information received by

the information receiving unit.

22. & cable that transmits a digital signal frém a
transmitting device to a receiving device with a
differential signal having a predetermined number of
channels, the cable comprising:

an information providing function unit configured
to provide information indicating signal transmission
capability of the cable to one of the transmitting device

and the receiving device.

23, The cable according to claim 22, wherein the
information providing function unit provides the
information indicating the signal transmission capability
of the cable to one of the recelving device and the
transmitting device via the cable, in response to a
request from the one of the receiving device and the

transmitting device.

24, The cable according to claim 22, wherein the
information providing function unit rewrites part of
capability information read by the transmitting device

from the receiving device via the cable.

25. The cable according to c¢laim 22, wherein the
information providing function unit provides the
information indicating the signal transmission capability
of the cable to one of the transmitting device and the

receiving device through near field communication.
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TRANSMITTING DEVICE, TRANSMITTING METHOD, RECEIVING
DEVICE, RECEIVING METHOD, TRANSMITTING/RECEIVING SYSTEM,
AND CABLE

‘ ABSTRACT

To enable signal transmission at a high data rate
while gecuring backward compatibility.

A source device 110 and a sink device 120 are
connected by an HDMI cable 200. The source device 110 is
compatible with both current HDMI and new HDMI, Tﬁe
numbar of differential signal channels for transmitting
digital signals such ag video data is three in the
current HDMI, but is six in the new HDMI, for example.

In a case where the cable 200 is compatible with the new
HDMI, and the gink device 120 is compatible with the new
HDMI, a control unit 113 of the source device 110
controls a data transmitting unit 112 to operate in a new
HDMI operating mode. In a case where the control unit
113 determines that at least the sink device 120 is
compatible only with the current HDMI, or at least the
cable 200 is compatible with the current HEDMI, the
control unit 113 controls the data transmitting unit 112

to operate in a current HDMI operating mode.

Figure 1
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