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(57) Abstract: A repeater comprises an EDID memory to store a control data and a memory control unit. The memory control
unit is configured to make access to the EDID memory to read the control data therefrom, store the read control data into the EDID
memory and, when access is made to the EDID memory by the set-top box, transfer the control data stored in the EDID memory to
the set-top box. In this case, the memory control unit outputs an inhibiting signal to a set-top box to inhibit it from making access to
the EDID memory until the completion of an operation of storing the control data from the EDID memory into the EDID memory.
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DESCRIPTION

DATA DISPLAY SYSTEM, DATA RELAY
DEVICE, DATA RELAY METHOD, DATA SYSTEM,
SINK DEVICE, AND DATA READ METHOD

CROSS-REFERENCE TO THE RELATED APPLICATIONS
This application is based upon and claims the
benefit of priority from the prior Japanese Patent
Application No. 2002-041167, filed February 19, 2002,
the entire contents of which are incorporated herein by

tooagd gty

reference.

""" e Sy,
A

Technical Field
The present invention relates to a data display
system, a data relay device and a data relay method
which are used in transmitting video data and audio
data from a source to a display unit.
Background Art
A conventional data display system is disclosed,
for example, in Japanese Patent No. 2635837 (issued on
July 30, 1997).
With this data display system, it is important
that control data representing display attributes of a
display terminal be transmitted from the display
terminal to a source device.
Disclosure of Invention
According to an aspect of the present invention,
there is provided a data display system comprising: a

display unit which stores control data representing
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display attributes; and a data relay device configured
to make access to the display unit to read the control
data therefrom, store the read control data into a
first memory and, when access i1s made to the first
memory by a first source device, transfer the read
control data stored in the first memory to the first
source device after the completion of storing the read

control data from the display unit into the first

memory.

Accordiﬁg to‘another aspéét‘of the present
invention, there is provided a data relay device,
provided between a display unit which stores control
data representing display attributes and a first source
device, comprising: a first memory configured to store
the control data representing display attributes of the
display unit; and a first control unit configured to
make access to the display unit to read the control
data therefrom, store the read control data into the
first memory and, when access is made to the first
memory by the first source device, transfer the read
control data stored in the first memory to the first
source device after the completion of storing the
control data from the display unit into the first
memory.

According to still another aspect of the present
invention, there is provided a data relay method for

relaying data between a display unit which stores
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control data representing display attributes and a
first source device, comprising: making access to the
display unit to read the control data therefrom;
storing the read control data into a first memory; and
in response to access to the first memory by the first
source device, transferring the read control data
stored in the first memory to the first source device
after the completion of storing the control data from
the display unit into the first memory.

According to still another aspect of the present
invention, there is provided a data system charac-
terized by comprising: a source device configured to
output a digital signal; and a sink device which
comprises a memory configured to store display
identification data and transfers the display
identification data stored in the memory to the source
device after the completion of storing the display
identification data, when access is made to the memory
by the source device.

According to still another aspect of the present
invention, there is provided a sink device charac-
terized by comprising: a memory configured to store
display identification data; and a control unit which
inputs data from a source device and transfers the
display identification data stored in the memory to the
source device after the completion of storing the

display identification data when access 1s made to the
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memory by the source device.

According to still another aspect of the present
invention, there is provided a data read method
comprising: writing data into a memory; and allowing a
source device to read the data from the memory after
the completion of writing the data into the memory.

According to still another aspect of the present
invention, there is provided a data read method
comprising: writing data into a memory; and prohibiting
a source device from reading the data from the memory;
allowing the source device to read the data from the
memory, after the completion of writing the data into
the memory.

Brief Description of Drawings

FIG. 1 is a diagram for use in explanation of a
basic configuration of a data display system according
to an embodiment of the present invention;

FIG. 2 is a block diagram of a system in which a
scrambler and a descrambler that conform to HDCP
standards are applied to the circuit blocks of FIG. 1
according to the embodiment;

FIG. 3 shows an example of connecting a plurality
of graphics hosts to a digital display unit according
to the embodiment;

FIG. 4 is a block diagram of a data display system
in which an EDID data processing function is added to

the data display system of FIG. 3 having a repeater
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between the graphics host and the digital display unit
according to the embodiment;

FIG. 5 shows a digital display system in which
microprocessors shown in FIG. 4 have memory control
units built in according to the embodiment;

FIG. 6 is a diagram for use in explanation of
detailed interconnection relationships in the data
display system of FIG. 5 according to the embodiment;

FIG. 7 is a timing diagram explanatory of the
operation of the data display system of FIG. 6
according to the embodiment;

FIG. 8 is a timing diagram explanatory of the
operation of the data display system of FIG. 6 when the
two graphics hosts are sequentially enabled to transmit
digital signals according to the embodiment;

FIG. 9 shows the detailed configuration of the
repeater according to the embodiment; and

FIG. 10 is a block diagram of a data display
system in which a plurality of repeaters are connected
in cascade according to the embodiment.

Best Mode for Carrying out the Invention

A data display system according to an embodiment
of the present invention will be described hereinafter
with reference to the accompanying drawings.

The data display system is a computer system in
which a data relay device (repeater) is interposed

between a source device and a display unit.
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In this data display system, the data relay device
transfers control data to the source device. A
decoding method is set in the source device by the
control data.

FIG. 1 is a diagram for use in explanation of a
basic configuration of a data display system embodying
the present invention. FIG. 1 shows the circuit
configurations of a graphics host and a digital display
unit that adopt the DVI (Digital Video Interactive)
standard.

The DVI standard is one that allows high-speed
serial digital transmission between the graphics host
and the digital display unit. The DVI standard defines
coding modes on the side of the graphics host, decoding
modes on the side of the digital display unit,
electrical characteristics of a transmitter Tx and a
receiver Rx, etc.

The DVI standard further defines communications
control modes that allow the graphics host to read
EDID-standard control data stored in a digital display
unit.

The data display system shown in FIG. 1 comprises
a set-top box 1 and a television receiving device 2.
The set-top box 1 is implemented, for example, by a
cable or satellite broadcasting receiver as the
graphics host. The television receiving device 2

displays broadcast video based on data from the set-top
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box 1. 1In FIG. 1, the set-top box 1 corresponds to the
source device, and the television receiving device 2
corresponds to a sink device. The source device
outputs a digital signal and an audio signal to the
sink device.

A decoded digital video signal from a tuner
decoding unit 3 in the set-top box 1 is converted into
a high-speed serial digital signal by a transmitter 4,
which is, in turn, transmitted over a digital
transmission link 9 to the television receiving
device 2.

In the television receiving device 2, a receiver 7
receives the high-speed serial digital signal and sends
it to a display unit 6, which displays video based on
the received digital video signal.

The DVI standard adopts the IIC communications bus
standard (two-wire communications standard proposed by
Philips). A microprocessor 5 in the set-top box 1
generates command signals. In addition, the
microprocessor 5 contains communications logic to
communicate control data on the basis of the command
signals.

In the data display system shown in FIG. 1, the
E-EDID (Enhanced Extended Display Identification Data)
standard is defined. The E-EDID standard guarantees
the compatibility of display units, such as digital

displays, with source devices, such as personal



WO 03/071413 PCT/JP03/01714

10

15

20

25

computers, digitél video players, etc.

Control data based on the EDID standard are
defined as data representing display attributes of
digital display units that are connected to personal
computers, digital video disk players, etc.

An EDID memory 8 stores control data representing
the display attributes of the display unit.
Specifically, the control data includes data
representing forms of the video signal and data
representing forms of the audio signal.

The data representing the forms of the video
signal include a resolution, a video frame period, the
number of pixels, the number of lines, a signal form
(RGB signal or brightness/color difference signal
form), etc. The data representing the forms of the
audio signal include the number of sampled bits in
audio data, a sampling frequency, the number of
channels corresponding to the number of speakers, etc.

The control data is used in setting a decoding
system on the source device side. If the control data
value were acquired by the source device in error, the
source device would malfunction.

The control data stored in the EDID memory 8 is
read by the microprocessor 5 in the set-top box 1.
Based on display attribute data contained in the
control data, specifications of view angles (the number

of horizontal pixels, the number of vertical lines,
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etc.) and decoding parameters, such as the frame
frequency, etc., of video signals are set ih the tuner
decoding unit 3.

In the data display system shown in FIG. 1, in
order to prevent the storage of video signals, scramble
processing is performed on the video signals. A
standard that defines such scramble processing is the
HDCP (High-band Digital Content Protection) standard.

The HDCP standard defines the scramble/descramble
processing of a video signal and the delivery of a
shared key in digital transmission of the video signal
between the graphics host and the digital display unit.

The DVI standard recommends the HDCP standard as a
technique to encipher and decipher video signals.

For the delivery of a shared key defined by the
HDCP standard, a communications control bus 10 of
FIG. 1 is used.

FIG. 2 is a block diagram of a system in which a
scrambler and a descrambler that conform to the HDCP
standard are applied to the circuit blocks of FIG. 1.
In FIG. 2, the corresponding components to those in
FIG. 1 are denoted by like reference numerals and
detailed descriptions thereof are omitted.

A digital video signal decoded in the tuner
decoding unit 3 of the set-top box 1 is enciphered in
an HDCP scrambler 11. The resulting enciphered data is

converted into a high-speed serial digital signal in
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the transmitter 4. The high-speed serial digital
signal is transmitted over the digital transmission
link 9 to the television receiving device 2.

In the television receiving device 2, the receiver
7 receives the high-speed serial digital signal. An
HDCP descrambler 12 converts the received signal into
the original digital video signal, which is transferred
to the display unit 6.

The delivery of the shared key used in the cipher
process by the HDCP scrambler 11 and in the decipher
process by the HDCP descrambler 12 is carried out
through the communications control bus 10.

The HDCP standard defines a repeater as the data
relay device provided on the transmission link between
a source device and a digital display unit and its
associated functions.

An example of connecting two or more graphics
hosts to a digital display unit will be described with
reference to FIG. 3.

A repeater 19 is provided between two graphics
hosts of the set-top box 1 éﬁd a digital video disk
(DVD) player 18 and the television receiving device 2.

The DVD player 18 comprises a microprocessor 17, a
playback unit 13, a transmitter 14, and an HDCP
scrambler 15. The data transmitting operation between
the DVD player 18 and the repeater 19 is substantially

the same as that between the set-top box 1 and the
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repeater 19 and hence detailed description thereof is
omitted.

In the repeater 19, two receivers 20 and 21 are
provided in correspondence with the two graphics hosts.
The receiver 20 receives a high-speed serial digital
signal from the set-top box 1, while the receiver 21
receives a high-speed serial digital signal from the
DVD player 18.

In the repeater 19, an HDCP descrambler 24
deciphers the high-speed serial digital signal
(enciphered signal) received by the receiver 20, while
an HDCP descrambler 26 deciphers the high-speed serial
digital signal (enciphered signal) received by the
receiver 21.

In the repeater 19, an HDCP scrambler 25 enciphers
the video signal which has been deciphered by either of
the HDCP descramblers 24 and 25.

A transmitter 22 converts the enciphered video
signal into the high-speed serial digital signal and
then transmits it to the television receiving device 2.

In FIG. 3, the set-top box 1 corresponds to the
source device, and the television receiving device 2
corresponds to the sink device as well as FIG. 1.

While the repeater 19 is the source devicenin relation
to the set-top box 1, the repeater 19 is the sink
device in relation to the television receiving

device 2.
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In an alternative embodiment, the tuner decoding
unit 3 can be contained in the repeater 19. In this
case, the configuration in which the data relay device
having the repeater function is provided between the
DVD player 18 and the digital display unit is common to
the above embodiment.

An application of the aforementioned EDID-standard
control data to the data display system shown in FIG. 3
will be described below.

FIG. 4 is a block diagram of a data display system
in which an EDID data processing function is added to
the data display system of FIG. 3 having the repeater
between the graphics hosts and the digital display
unit. In FIG. 4, the corresponding components to those
in FIG. 3 are denoted by like reference numerals and
detailed descriptions thereof are omitted.

In the case of the aforementioned DVI standard, no
repeater is defined and it is not supposed that a
system uses the repeater. Likewise, with the HDCP
standard, it is not defined to process EDID-standard
control data. When a repeater is used, it is required
to keep constant conditions for transmitting/receiving
data between a source device and the repeater and
between the repeater and a display unit so that the
data is transmitted correctly between each component.

In order to satisfy this requirement, a memory for

transferring the EDID-standard control data stored in
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the digital display unit and storing the EDID-standard
control data is provided in the repeater 19 interposed
between the source device and the digital display unit.

With this approach, the control data is buffered
in the memory in the repeater 19. This buffering
allows EDID-standard control data to be transmitted to
the source device.

The repeater 19 shown in FIG. 4 is provided with
the transmitter 22 and the receivers 20 and 21. 1In the
repeater 19 there are further provided EDID memories 27
and 28 for storing the EDID~standard control data
stored in the EDID memory 8 of the television receiving
device 2.

In the repeater 19, the microprocessor 23 reads
the EDID-standard control data from the memory 8 in the
television receiving device 2 and then stores it into
the EDID memories 27 and 28.

The set-top box 1 on the source device side makes
access to the EDID memory 27. Likewise, the DVD player
18 on the source device side makes access to the EDID
memory 28. Thus, the source devices can acquire the
EDID-standard control data stored in the television
receiving device 2. As a result, data is transmitted
correctly over the transmission links.

With the system configuration of FIG. 4, however,
it is not determined in what sequence the power of each

equipment is turned on.
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For example, the microprocessor 5 in the set-top
box 1 may make access to the EDID memory 27 to read the
control data while or before the microprocessor 23 is
writing or writes data read from the EDID memory 8 in
the television receiving device 2 into the EDID memory
27. In such a case, the read data may differ from
values the EDID memory 8 stores.

If the read data differ from the control data in
the EDID memory 8 in the television receiving device 2,

the microprocessor 5 in the set-top box 1 may set the

"tuner decoding unit 3 in accordance with wrong

parameters that do not conform to the actual display
attributes of the display unit 6.

In that case, erroneously decoded signals will be
sent to the television receiving device 2. The
television receiving device 2 however cannot aisplay a
video signal in that decoded form. As a result, the
displayed images on the display unit 6 will become
disturbed.

In order to solve that problem, a data display
system as shown in FIG. 5 is used. The data display
system is designed such that the microprocessors shown
in FIG. 4 have memory control units built in to control
reading from and writing into the EDID memories.

More specifically, the microprocessor 5 has a
memory control unit 71 to control the EDID memory 27.

The microprocessor 17 has a memory control unit 81 to
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control the EDID memory 28. The microprocessor 23 has
a memory control unit 91 to control the EDID memory 27,
a memory control unit 92 to control the EDID memory 28,
and a memory control unit 93 to control the EDID

5 memory 8.

The EDID memory 27 is controlled by the two memory
control units 71 and 91, thereby a multimaster mode is
realized. The EDID memory 28 is controlled by the two
memory control units 81 and 92, thereby a multimaster

10 mode is realized.

Thus, each EDID memory is controlled by one or two
memory control units. Thereby, access to the EDID
memories 27 and 28 in the repeater 19 by the source
device is prohibited until the completion of an

15 operation of writing control data into those memories
27 and 28.

The interconnection relationship among components
in the data display system of FIG. 5 will be described
with reference to FIG. 6.

20 As shown in FIG. 6, the repeater 19 is connected
with the set-top box 1, the DVD player 18, and the
television receiving device 2 through connectors and
cables defined by the DVI standard.

The set-top box 1 and the repeater 19 are

25 connected together by an IIC bus 36, a power-on line
30, and a hot plug line 33. The IIC bus 36, which is a

bidirectional bus, connects the memory control unit 71
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of the microprocessor 5, the memory control unit 91 of
the microprocessor 23, and the EDID memory 27. The
power-on line 30 connects the microprocessor 5 and the
microprocessor 23 to indicate the state of the set-top
box 1. The hot plug line 33 connects the micro-
processor 5 and the microprocessor 23 to indicate the
state of the repeater 19.

The DVD player 18 and the repeater 19 are
connected together by an IIC bus 38, a power-on line
32, and a hot plug line 35. The IIC bus 38 connects
the memory control unit 81 of the microprocessor 17,
the memory control unit 92 of the microprocessor 23,
and the EDID memory 28. The power-on line 32 connects
the microprocessor 17 and the microprocessor 23 to
indicate the state of the DVD player 18. The hot plug
line 35 connects the microprocessor 17 and the
microprocessor 23 to indicate the state of the
repeater 19.

The television receiving device 2 and the repeater
19 are connected together by an IIC bus 37, a power-on
line 31, and a hot plug line 34. The IIC bus 37
connects the memory control unit 93 of the
microprocessor 23 and the EDID memory 8. The power-on
line 31 connects the microprocessor 23 and the EDID
memory 8 to indicate the state of the repeater 19. The
hot plug line 34 connects the microprocessor 23 and the

EDID memory 8 to indicate the state of the television
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receiving device 2.

The interconnection relationship among the set-top
box 1, the DVD player 18, the repeater 19 and the
television receiving device 2 is not limited to the
aforementioned example. In the above interconnection
relationship, the power-on line 31 of the television
receiving device 2 is connected with the hot plug line
34. The power-on line 31 and the hot plug line 34 are
connected with the EDID memory 8. In the EDID memory
8, EDID data including information concerning the
display attributes of the television receiving device 2
is stored.

Each of the microprocessors 5, 17 and 23 is a
circuit block for system status detectionrand control.

The operation of the data display system of FIG. 6
will be described below with reference to FIG. 7, which
illust&ates the states of signals transmitted and
received between the set-top box 1 and the répeater 19
and between the repeater 19 and the television
receiving device 2.

First, at time A, the power is applied to the set-
top box 1, which causes the power-on line 30 to go
active.

The microprocessor 23 in the repeater 19 detects
the power state of the set-top box 1 and then causes
the power-on line 31 on the television receiving device

2 side to go active at time B after a lapse of Tl from
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time A.

Thereby, the EDID memory 8 in the television
receiving device 2 is supplied with the power from the
repeater 19. At the same time, the state of power
supply to the EDID memory 8 is transferred to the
microprocessor 23 in the repeater 19 via the hot plug
line 34. At time B, the microprocessor 23 keeps the
hot plug line 33 inactive. The hot plug line 33 is
adapted to inform the set-box 1 of the state of the
repeater 19. 1In this state, the memory control unit 93
of the microprocessor 23 commences to read data from
the EDID memory 8.

The memory control unit 91 of the microprocessor
23 stores control data read from the EDID memory 8 by
the memory control unit 93 into the EDID memory 27
during a time interval T2 after time B. During this
storing process, the microprocessor 5 in the set-top
box 1 detects the inactive state of the hot plug line
33. Thus, the microprocessor 5 stops access to the
EDID memory 27 and brings the operation of setting
decoding display parameters in the tuner decoding unit
3 and the high-speed digital transmission operation to
stopped state.

At the termination of the process of storing the
EDID control data into the EDID memory 27, the
microprocessor 23 causes the hot plug line 33 to go

active at time C, thereby informing the set-top box 1
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of the termination of the storing process.

By the hot plug line 33 going high, the
microprocessor 5 in the set-top box 1 can recognize
that the receiving end is ready to receive data.

Subsequent to time C, data transmissions based on
DVI, EDID and HDCP standards are carried out.

The memory control unit 71 in the microprocessor 5
makes access to the EDID memory 27 to obtain the EDID
control data. The microprocessor 5 controls the tuner
decoding unit 3 on the basis of that EDID control data.

In the present embodiment, the microprocessor 5
(memory control unit 8) of the set-top box 1 is
prohibited from making access to the EDID memory 27 in
the repeater 19 during the time interval T2 when the
EDID control data read from the EDID memory 8 is stored
into the EDID memory 27.

Reference is now made to FIG. 8 to describe
sequential transmission of digital signals from two
graphics hosts. FIG. 8 is a timing diagram
illustrating the states of signals transmitted and
received between the DVD player 18 and the repeater 19
and between the repeater 19 and the television
receiving device 2.

In FIG. 8, a digital signal is first transmitted
from the set-top box 1 through the repeater 19 to the
television receiving device 2 and then the television

receiving device 2 becomes enabled to receive a digital
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signal from the DVD player 18 through the repeater 19.
When the power is applied to the DVD player 18
connected to the repeater 19, the power-on line 32 goes

active at time A as shown in FIG. 8. The micro-
processor 23 in the repeater 19 detects the active
state of that line and then causes the power-on line 31
to the television receiving device 2 to go inactive at
time D after the lapse of a predetermined time from
time A. The hot plug line 34 is also caused to go
inactive substantially the same time the power-on line
31 goes inactive, which allows the microprocessor 23 to
detect that the television receiving device 2 has been
reset. Thereby, the data transmission from the set-top
box 1 to the television receiving device 2 is
interrupted.

The microprocessor 23 causes the power-on line 31
to go active at time B after the lapse of a predeter-
mined time from time D. Thereby, the power to the EDID
memory 8 is supplied from the repeater 19. The memory
control unit 93 of the microprocessor 23 reads the
control data from the EDID memory 8 during a time
interval T3 beginning at time B. The memory control
unit 92 of the microprocessor 23 stores the read
control data into the EDID memory 28 in the repeater 19
during the time interval T3.

During the time interval T3 the microprocessor 17

in the DVD player 18 detects that the hot plug line 35



WO 03/071413 PCT/JP03/01714

10

15

20

25

21

is in the inactive state. Thus, the memory control
unit 81 of the microprocessor 17 stops access to the
EDID memory 28.

At the termination of the process of storing the
EDID control data into the EDID memory 28, the
microprocessor 23 in the repeater 19 causes the hot
plug line 35 to go active at time C, which informs the
DVD player 18 of the termination of that storing
process. When the hot plug line 35 goes active, the
microprocessor 17 in the DVD player 18 can determine
that the receiving end is ready to receive data.

The memory control unit 81 of the microprocessor
17 in the DVD player 17 makes access to the EDID memory
28 to obtain the EDID control data. The microprocessor
17 controls the playback unit 13 on the basis of the
EDID control data.

In the example of FIG. 8, the microprocessor 17 is
prohibited from making access to the EDID memory 18 in
the repeater 19 during the time interval T3.

FIG. 9 shows detailed circuit block diagram of
the repeater 19. 1In FIG. 9, the interconnection
relationship between the repeater 19 and the DVD player
18 is omitted for convenience of explanation. The
function of the repeater 19 shown in FIG. 9 will be
described below in terms of a case where the
microprocessor 5 in the set-top box 1 reads control

data from the EDID memory 27 in the repeater 19. More
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specifically, the communication of control data between
the microprocessor 5 and the EDID memory 27 using a
serial link is stopped during the time when control
data is written into the EDID memory 27 by the
microprocessor 23 in the repeater 19.

The serial link over which control data is
transmitted is a communications bus based on the IIC
bus standard. The serial link comprises twd communi-
cations lines: a serial transferhclock line 36CL in
the IIC bus 36, and a serial data line 36DT in the IIC
bus 36.

With the IIC bus standard, the clock source side
acts as a master, while the other equipment acts as a
slave. The master writes or reads data into or from
the slave.

In the clock line 36CL and the serial data line
36DT of the IIC bus 36, the master and slave are driven
by an open drain state. Resistance values are set so
that the logic level becomes the H (High) level only
when both the master and the slave go into the non-
driving state.

Suppose that, when the master specifies a certain
address to the slave, the slaﬁe generates an
acknowledgment. In this case, if a normal
acknowledgment were not issued from the slave, no
transition to the next writing or reading stage would

take place.
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In the case of equipment slow in operating speed,
the time between the fall and rise of clock can be made
slower than a standard rate to make communications. By
utilizing this time, the communicating operation of the
serial data line 36DT can be stopped.

Transistors 51 and 52 acts as switching elements.
To disconnect the master and the slave, the transistors
51 and 52 are simply turned off. Specifically,
terminals 63 and 64 of the microprocessors 23 are set
to a low level.

Thus, by rendering the transistors 51 and 52
nonconductive, the slave will make no response to any
request made by the master. As a result, the master is
placed in the waiting state. In this case, the slave
corresponds to the microprocessor 23 in the repeater
19, while the master corresponds to the microprocessor
5 in the set-top box 1.

While the IIC bus 36 is nonconductive, the
microprocessor 23 in the repeater 19 reads control data
from the EDID memory 8. This control data reading is
carried out through the serial link comprising a clock
line 37CL and a serial data line 37DT of the IIC bus
37. The microprocessor 23 writes the read control data
into the EDID memory 27 through its terminals 61 and 62
on the basis of the IIC bus standard.

At the termination of this write operation, the

microprocessor 23 sets the terminals 61 and 62 open.



WO 03/071413 PCT/JP03/01714

10

15

20

25

24

Next, the microprocessor 23 sets its terminals 63 and
64 high. Thereby, the transistors 51 and 52 are turned
on, rendering the clock line 36CL and the serial data
line 36 of the IIC bus 35 conductive. As a result, the
control data can be read from the EDID memory 27.

By setting the terminal 65 of the microprocessor
23 to the H level, the transistor 53 is turned on.
Thereby, the clock line CL of the IIC bus 36 is set to
the L level, which allows communications between the
master and the slave to be stopped with certainty.

That is, the microprocessor 5 in the set-top box 1
acting as the master is prohibited from making access
to the EDID memory 27 in the repeater 19 acting as the
slave.

In this case, the function of the memory control
unit is implemented by a program or circuit
incorporated into the microprocessor 23, the terminals
of that microprocessor, and circuit components such as
switching transistors, etc.

Thus, it becomes possible to prohibit the master
from making access to the memory on the slave side by
attaching the switching elements that control the
connection between the master and the slave to the IIC
bus and incorporating the function of controlling the
switching elements into the slave. Although
transistors are used as the switching elements, this is

merely exemplary. Other types of switching elements
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may be used.

The function of the memory control unit may be
implemented by other means than the aforementioned
transistors, terminals, and program. For example, the
microprocessor 23 may be configured to output a write
inhibiting signal to the EDID memory 27 to thereby set
that memory 27 to be write inhibited. To implement the
memory control unit, hardware, software and firmware
may be used individually or in combination.

Although, in the examples of FIGS. 1 to 92, a
single repeater 19 as a data relay device is provided
between the set-top box 1 or the DVD player 19 as a
graphics host and the television receiving device 2,
the embodiment is not limited to this. Two or more
data relay devices may be placed between the graphics
host and the receiving device.

FIG. 10 is a block diagram of a data display
system in which repeaters are placed in multistage
configuration. In FIG. 10, corresponding components to
those in FIGS. 2 to 9 are denoted by like reference
numerals and detailed descriptions thereof are omitted.

Three repeaters 19%a, 19 and 19c are placed
between the set-top box 1 and the television receiving
device 2 to connect them. Each of these repeaters may
be any type of edquipment, such as a DVD player, a VTR,
a television receiving device, etc., provided that it

has a microprocessor and an EDID memory.
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The set-top box 1 is the source device in relation
to the repeater 19a. The repeater 19a is the sink
device in relation to the set-top box 1, while the
repeater 19a is the source device in relation to the
repeater 19b. The repeater 19b is the sink device in
relation to the repeater 19a, while the repeater 19 is
the source device in relation to the repeater 19c. The
repeater 19c is the sink device in relation to the
repeater 19b, while the repeater 19c is the source
device in relation to the television receiving
device 2.

The repeater 19a has a microprocessor 23a and an
EDID memory 27a. The microprocessor 23a has memory
control units 102a and 103a.

The repeater 19b has a microprocessor 23b and an
EDID memory 27b. The microprocessor 23b has memory
control units 102b and 103b.

The repeater 19c has a microprocessor 23c and an
EDID memory 27c. The microprocessor 23c has memory
control units 102c and 103c.

The microprocessor 5 of the set-top box 1 has a
memory control unit 71.

The set-top box 1 and the repeater 19%9a are
connected together by an IIC bus 36a, a power-on line
30a and a hot plug line 33a. The IIC bus 36a connects
the memory control unit 71, the memory control unit

102a, and the EDID memory 27a. The power-on line 30a
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connects the microprocessors 5 and 23a together to
indicate the state of the set-top box 1. The hot plug
line 33a connects the microprocessors 5 and 23a
together to indicate the state of the repeater 19a.

The repeaters 19a and 19b are connected together
by an IIC bus 36b, a power-on line 30b and a hot plug
line 33b. The IIC bus 36b connects the memory control
unit 103a and the EDID memory 27b. The memory control
unit 103b and the EDID memory 27b are connected
together by a bus 36b’. Alternatively, the IIC bus 36b
may connect the memory control units 103a and 102b and
the EDID memory 27b. The power-on line 30b connects
the microprocessors 23a and 23b together to indicate
the state of the repeater 19a. The hot plug line 33b
connects the microprocessors 23a and 23b together to
indicate the state of the repeater 19b.

The repeaters 19 and 19c are connected together
by an IIC bus 36c, a power—-on line 30c and a hot plug
line 33c. The IIC bus 36c connects the memory control
unit 103b and the EDID memory 27c. The memory control
unit 103c and the EDID memory 27c are connected
together by a bus 36c¢c’. Alternatively, the IIC bus 36c¢
may connect the memory control units 103b and 102c and
the EDID memory 27c. The power—-on line 30c connects
the microprocessors 23b and 23c together to indicate
the state of the repeater 19b. The hot plug line 33c

connects the microprocessors 23b and 23c together to
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indicate the state of the repeater 19c.

The repeater 19c and the television receiving
device 2 are connected together by an IIC bus 36d, a
power—-on line 31d and a hot plug line 33d. The IIC bus
36d connects the memory control unit 103c¢c and the EDID
memory 8. The power-on line 31d .connects the micro-
processor 23c and the EDID memory 8 together to
indicate the state of the repeater 19c¢c. The hot plug
line 33d connects the microprocessor 23C and the EDID
memory 8 together to indicate the state of the
television receiving device 2.

As in the example of FIG. 6, the EDID data
including information concerning display attributes of
the television receiving device 2 is stored in the EDID
memory 8.

The control data stored in the EDID memory 8 is
stored into the EDID memory 27c¢ via the microprocessor
23c. Until the control data has been stored into the
memory 27c¢, the microprocessor 23c continues to output
an access inhibiting signal over the hot plug line 33c
to the microprocessor 23b in the repeater 19b, thereby
disabling the microprocessor 23b from making access to
the control data in the EDID memory 27c.

After the microprocessor 23c has ceased outputting
the access inhibiting signal, the microprocessor 23b in
the repeater 19b commences making access to the control

data in the EDID memory 27c. Thereby, the control data
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is transferred over the IIC bus 36c. The memory
control unit 102b of the microprocessor 23b writes the
transferred control data into the EDID memory 27b.
Until the control data has been stored into the memory
27b, the microprocessor 23b continues to output an
access inhibiting signal over the hot plug line 33b

to the microprocessor 23a, thereby disabling the
microprocessor 23a from making access to the control
data in the EDID memory 27b.

After the microprocessor 23b has ceased outputting
the access inhibiting signal, the microprocessor 23a
commences making access to the control data in the EDID
memory 27b. Thereby, the control data is transferred
over the IIC bus 36b. The memory control unit 102a of
the microprocessor 23a writes the transferred control
data into the EDID memory 27a. Until the control data
has been stored into the memory 27a, the microprocessor
23a continues to output an access inhibiting signal
over the hot plug line 33a to the microprocessor 5 in
the set-top box 1, thereby disabling that micro-
processor 5 from making access to the control data in
the EDID memory 27a.

After the microprocessor 23a has ceased outputting
the access inhibiting signal, the microprocessor 5 in
the set-top box 1 commences making access to the
control data in the EDID memory 27a. Thereby, the

control data is transferred over the IIC bus 36a to the
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microprocessor 5.

The microprocessor 5 sets a decoding mode in the
tuner decoding unit 3 (not shown in FIG. 10) on the
basis of the control data obtained by accessing the
EDID memory 27a.

Thus, the readout of the control data from the
television receiving device 2 and the establishment of
a decoding mode are completed by the set-top box 1.
After the establishment, data transmission based on the
DVI, EDID and HDCP standards is made from the set-top
box 1 through the repeaters 19a, 19 and 19c to the
television receiving device 2.

In the example of FIG. 10 as well, access to the
control data in the EDID memory 27a to 27c in the
preceding stage by the microprocessor 5, 23a to 23c¢c in
the succeeding stage is prohibited until the control
data has been stored into that EDID memory 27a to 27c.

Therefore, the control data stored in the EDID
memory 8 in the television receiving device 2 will be
correctly transferred to the set-top box 1 without
being transferred in the middle of being stored into
the memory in each repeater.

Although, in the example of FIG. 10, three
repeaters are arranged between the graphics host and
the television receiving device, the present embodiment
is not limited to this. Any number of repeaters may be

placed between the graphics host and the television
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receiving device.

Each repeater prohibits access to its built-in
memory while control data is being stored into that
memory. This prevents erroneous control data from

5 being transferred to the decoder of the source device.
The decoder of the source device can therefore decode a
digital signal according to correct control data only.
The decoder will therefore not malfunction.

According to the present embodiment, as described

10 above, a set-top box or DVD player acting as a source
device will not decode data according to settings that
do not conform to the display attributes of the

television receiving device.
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CLAIMS

1. A data display system comprising:

a display unit which stores control data
representing display attributes; and

a data relay device configured to make access to
the display unit to read the control data therefrom,
store the read control data into a first memory and,
when access is made to the first memory by a first
source device, transfer the read control data stored in
the first memory to the first source device after the
completion of storing the read control data from the
display unit into the first memory.

2. The data display system according to claim 1,
wherein the data relay device outputs an inhibiting
signal to inhibit access to the first memory to the
first source device until the completion of storing the
read control data from the display unit into the first
memory.

3. The data display system according to claim 1,
wherein a plurality of data relay devices is connected
in cascade between the first source device and the
display unit.

4. The data display system according to claim 1,
further comprising:

a first data bus which transfers the control data
stored in the display unit to the data relay device;

and
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a second data bus which transfers the read control
data stored in the first memory in the data relay
device to the first source device.

5. The data display system according to claim 1,
further comprising:

a first data bus which transfers the control data
stored in the display unit to the data relay device;
and

a second data bus which transfers the read control
data stored in the first memory in the data relay
device to the first source device, and wherein

the data relay device has terminals connected to
the second data bus to control the conduction/
nonconduction of the second data bus according to the
presence or absence of access to the first memory by
the data relay device.

6. The data display system according to claim 1,
further comprising:

a first serial link which transfers the control
data stored in the display unit to the data relay
device; and

a second serial link which transfers the read
control data stored in the first memory in the data
relay device to the first source device, and wherein

the data relay device has terminals connected to
the second serial link to control the conduction/

nonconduction of the second serial link according to
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the presence or absence of access to the first memory
by the data relay device and switching elements which
perform on-off control of the second serial link.

7. The data display system according to claim 2,
further comprising:

a hot plug line which is connected between the
data relay device and the first source device and
indicates the active/inactive state of the data relay
device, and wherein

the data relay device outputs the inhibiting
signal to the first source device when the hot plug
line indicates the inactive state.

8. The data display system according to claim 1,
further comprising:

a control unit which is provided in the first
source device and makes access to the first memory in
the data relay device to acquire the read control data
stored therein.

9. The data display system according to claim 1,
further comprising:

a second source device which encodes a second
digital signal on the basis of the read control data to
output a second serial digital signal;

a second memory, provided in the data relay
device, which stores the control data transferred from
the display unit; and

a control unit provided in the data relay device
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and configured to make access to the display unit to
store the control data obtained from the display unit
into the second memory and, when access is made to the
second memory by the second source device, transfer the
control data stored in the second memory to the second
source device after the completion of storing the
control data from the display unit into the second
memory.

10. The data display system according to claim 9,
wherein the data relay device resets data transmission
from the first source device to the display unit and
commences the operation of the control unit if the data
relay device detects that the power state of the second
source device has become active while data is relayed
from the first source device to the display unit.

11. The data display system according to claim 1,
wherein the first source device encodes a first digital
signal on the basis of the read control data and
outputs a serial digital signal, and the data relay
device relays the serial digital signal from the first
source device to the display unit.

12. A data relay device, provided between a
display unit which stores control data representing
display attributes and a first source device,
comprising:

a first memory configured to store the control

data representing display attributes of the display
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unit; and

a first control unit configured to make access to
the display unit to read the control data therefrom,
store the read control data into the first memory and,
when access is made to the first memory by the first
source device, transfer the read control data stored in
the first memory to the first source device after the
completion of storing the control data from the display
unit into the first memory.

13. The data relay device according to claim 12,
wherein the first control unit outputs an inhibiting
signal to inhibit access to the first memory to the
first source device until the completion of storing the
control data from the display unit into the first
memory.

14. The data relay device according to claim 12ﬁ
further comprising:

a first data bus which transfers the control data
from the display unit to the first memory; and

a second data bus which transfers the read control
data stored in the first memory to the first source
device.

15. The data relay device according to claim 12,
further comprising:

a first data bus which transfers the control data
from the display unit to the first memory; and

a second data bus which transfers the read control
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data stored in the first memory to the first source
device, and wherein

the first control unit has terminals connected to
the second data bus to control the conduction/
nonconduction of the second data bus according to the
presence or absence of access to the first memory by
the first control unit.

16. The data relay device according to claim 12,
further comprising:

a first serial link which transfers the control
data from the display unit to the first memory; and

a second serial link which transfers the read
control data stored in the first memory to the first
source device, and wherein

the first control unit has terminals connected to
the second serial link to control the conduction/
nonconduction of the second serial link according to
the presence or absence of access to the first memory
by the first control unit and switching elements which
perform on-off control of the second serial link.

17. The data relay device according to claim 13,
further comprising:

a hot plug line connected to the first source
device to indicate whether access to the first memory
is inhibited or not, and wherein

the inhibiting signal is output to the first

source device over the hot plug line.
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18. A data relay method for relaying data between
a display unit which stores control data representing
display attributes and a first source device,
comprising:
making access to the display unit to read the
control data therefrom;
storing the read control data into a first memory;
and
in response to access to the first memory by the
first source device, transferring the read control data
stored in the first memory to the first source device
after the completion of storing the control data from
the display unit into the first memory.
19. The data relay method according to claim 18,
further comprising:
detecting the power state of the first source
device before acquiring the control data from the
display unit; and
outputting a signal informing that the display
unit is in the active state after the detection.
20. The data relay method according to claim 18,
further comprising:
resetting data transmission from the first source
device to the display unit when detecting that the
power state of a second source device has become active
during data relay from the first source device to the

display unit;
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making access to the display unit to acquire the
control data after the resetting;

storing the control data into a second memory; and

transferring the control data stored in the second
memory in response to access to the second memory by
the second source device after the completion of
storing the control data from the display unit into the
second memory.

21. The data relay method according to claim 19,
wherein access to the first memory by the first source
device is prohibited by causing a serial link connected
between the first source device and the first memory
nonconductive.

22. A data system comprising:

a source device configured to output a digital
signal; and

a sink device which comprises a memory configured
to store display identification data and transfers the
display identification data storéd in the memory to the
source device after the completion of storing the
display identification data, when access is made to the.
memory by the source device.

23. A sink device comprising:

a memory configured to store display
identification data; and
a control unit which inputs data from a source

device and transfers the display identification data
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stored in the memory to the source device after the
completion of storing the display identification data
when access i1s made to the memory by the source device.
24. A data read method comprising:
writing data into a memory; and
allowing a source device to read the data from the
memory after the completion of writing the data into
the memory.
25. A data read method according to claim 24,
in which allowing the source device to read the
data is used a hot plug line connected to the source
device.
26. A data read method comprising:
writing data into a memory; and
prohibiting a source device from reading the data
from the memory;
allowing the source device to read the data from
the memory, after the completion of writing the data
into the memory.
27. A data read method according to claim 26,
in which prohibiting the soﬁrce device from
reading the data and allowing the source device to read
the data are used a hot plug line connected to the

source device.
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