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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 
con?gured 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 in the set-top box into the 
EDID memory in the repeater. 
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DATA DISPLAY SYSTEM, DATA RELAY DEVICE, 
DATA RELAY METHOD, DATA SYSTEM, SINK 

DEVICE, AND DATA READ METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This is a Continuation Application of PCT Appli 
cation No. PCT/JP03/01714, ?led Feb. 18, 2003, Which Was 
not published under PCT Article 21(2) in English. 

[0002] This application is based upon and claims the 
bene?t of priority from the prior Japanese Patent Application 
No. 2002-041167, ?led Feb. 19, 2002, the entire contents of 
Which are incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0003] 1. Field of the Invention 

[0004] The present invention relates to a data display 
system, a data relay device, a data relay method, a data 
system, a sink device and a data read method Which are used 
in transmitting video data and audio data from a source to a 
display unit. 

[0005] 2. Description of the Related Art 

[0006] A conventional data display system is disclosed, 
for example, in Japanese Patent No. 2635837 (issued on Jul. 
30, 1997). 
[0007] 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. 

BRIEF SUMMARY OF THE INVENTION 

[0008] According to an aspect of the present invention, 
there is provided a data display system comprising: a display 
unit Which stores control data representing display 
attributes; and a data relay device con?gured to make access 
to the display unit to read the control data therefrom, store 
the read control data into a ?rst memory and, When access 
is made to the ?rst memory by a ?rst source device, transfer 
the read control data stored in the ?rst memory to the ?rst 
source device after the completion of storing the read control 
data from the display unit into the ?rst memory. 

[0009] According to another aspect of the present inven 
tion, there is provided a data relay device, provided betWeen 
a display unit Which stores control data representing display 
attributes and a ?rst source device, comprising: a ?rst 
memory con?gured to store the control data representing 
display attributes of the display unit; and a ?rst control unit 
con?gured to make access to the display unit to read the 
control data therefrom, store the read control data into the 
?rst memory and, When access is made to the ?rst memory 
by the ?rst source device, transfer the read control data 
stored in the ?rst memory to the ?rst source device after the 
completion of storing the control data from the display unit 
into the ?rst memory. 

[0010] 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 control data rep 
resenting display attributes and a ?rst source device, com 
prising: making access to the display unit to read the control 
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data therefrom; storing the read control data into a ?rst 
memory; and in response to access to the ?rst memory by the 
?rst source device, transferring the read control data stored 
in the ?rst memory to the ?rst source device after the 
completion of storing the control data from the display unit 
into the ?rst memory. 

[0011] According to still another aspect of the present 
invention, there is provided a data system characteriZed by 
comprising: a source device con?gured to output a digital 
signal; and a sink device Which comprises a memory con 
?gured to store display identi?cation data and transfers the 
display identi?cation data stored in the memory to the 
source device after the completion of storing the display 
identi?cation data, When access is made to the memory by 
the source device. 

[0012] According to still another aspect of the present 
invention, there is provided a sink device characteriZed by 
comprising: a memory con?gured to store display identi? 
cation data; and a control unit Which inputs data from a 
source device and transfers the display identi?cation data 
stored in the memory to the source device after the comple 
tion of storing the display identi?cation data When access is 
made to the memory by the source device. 

[0013] 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. 

[0014] 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 comple 
tion of Writing the data into the memory. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWING 

[0015] FIG. 1 is a diagram for use in explanation of a 
basic con?guration of a data display system according to an 
embodiment of the present invention; 

[0016] FIG. 2 is a block diagram of a system in Which a 
scrambler and a descrambler that conform to HDCP stan 
dards are applied to the circuit blocks of FIG. 1 according 
to the embodiment; 

[0017] FIG. 3 shoWs an eXample of connecting a plurality 
of graphics hosts to a digital display unit according to the 
embodiment; 

[0018] 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 betWeen the 
graphics host and the digital display unit according to the 
embodiment; 

[0019] FIG. 5 shoWs a digital display system in Which 
microprocessors shoWn in FIG. 4 have memory control 
units built in according to the embodiment; 

[0020] 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; 
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[0021] FIG. 7 is a timing diagram explanatory of the 
operation of the data display system of FIG. 6 according to 
the embodiment; 

[0022] 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; 

[0023] FIG. 9 shoWs the detailed con?guration of the 
repeater according to the embodiment; and 

[0024] 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. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0025] Adata display system according to an embodiment 
of the present invention Will be described hereinafter With 
reference to the accompanying draWings. 

[0026] 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. 

[0027] 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. 

[0028] FIG. 1 is a diagram for use in explanation of a 
basic con?guration of a data display system embodying the 
present invention. FIG. 1 shoWs the circuit con?gurations of 
a graphics host and a digital display unit that adopt the DVI 
(Digital Video Interactive) standard. 

[0029] The DVI standard is one that alloWs high-speed 
serial digital transmission betWeen the graphics host and the 
digital display unit. The DVI standard de?nes 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. 

[0030] The DVI standard further de?nes communications 
control modes that alloW the graphics host to read EDID 
standard control data stored in a digital display unit. 

[0031] The data display system shoWn in FIG. 1 com 
prises 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 box 1. In FIG. 1, the set-top box 1 
corresponds to the source device, and the television receiv 
ing device 2 corresponds to a sink device. The source device 
outputs a digital signal and an audio signal to the sink 
device. 

[0032] A decoded digital video signal from a tuner decod 
ing 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 televi 
sion receiving device 2. 

[0033] 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. 
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[0034] 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 gener 
ates command signals. In addition, the microprocessor 5 
contains communications logic to communicate control data 
on the basis of the command signals. 

[0035] In the data display system shoWn in FIG. 1, the 
E-EDID (Enhanced Extended Display Identi?cation Data) 
standard is de?ned. The E-EDID standard guarantees the 
compatibility of display units, such as digital displays, With 
source devices, such as personal computers, digital video 
players, etc. 

[0036] Control data based on the EDID standard are 
de?ned as data representing display attributes of digital 
display units that are connected to personal computers, 
digital video disk players, etc. 

[0037] An EDID memory 8 stores control data represent 
ing the display attributes of the display unit. Speci?cally, the 
control data includes data representing forms of the video 
signal and data representing forms of the audio signal. 

[0038] 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 rep 
resenting 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 speak 
ers, etc. 

[0039] 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. 

[0040] 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, speci? 
cations of vieW angles (the number of horiZontal pixels, the 
number of vertical lines, etc.) and decoding parameters, such 
as the frame frequency, etc., of video signals are set in the 
tuner decoding unit 3. 

[0041] 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. Astandard that 
de?nes such scramble processing is the HDCP (High-band 
Digital Content Protection) standard. 

[0042] The HDCP standard de?nes the scramble/de 
scramble 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. 

[0043] The DVI standard recommends the HDCP standard 
as a technique to encipher and decipher video signals. 

[0044] For the delivery of a shared key de?ned by the 
HDCP standard, a communications control bus 10 of FIG. 
1 is used. 

[0045] 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. 
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[0046] A digital video signal decoded in the tuner decod 
ing 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 the transmitter 4. The 
high-speed serial digital signal is transmitted over the digital 
transmission link 9 to the television receiving device 2. 

[0047] 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. 

[0048] 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. 

[0049] The HDCP standard de?nes 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. 

[0050] An example of connecting tWo or more graphics 
hosts to a digital display unit Will be described With refer 
ence to FIG. 3. 

[0051] A repeater 19 is provided betWeen tWo graphics 
hosts of the set-top boX 1 and a digital video disk (DVD) 
player 18 and the television receiving device 2. 

[0052] 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 repeater 19 and 
hence detailed description thereof is omitted. 

[0053] 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. 

[0054] In the repeater 19, an HDCP descrambler 24 deci 
phers 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. 

[0055] In the repeater 19, an HDCP scrambler 25 enci 
phers the video signal Which has been deciphered by either 
of the HDCP descramblers 24 and 25. 

[0056] 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. 

[0057] In FIG. 3, the set-top boX 1 corresponds to the 
source device, and the television receiving device 2 corre 
sponds to the sink device as Well as FIG. 1. While the 
repeater 19 is the source device in relation to the set-top boX 
1, the repeater 19 is the sink device in relation to the 
television receiving device 2. 

[0058] In an alternative embodiment, the tuner decoding 
unit 3 can be contained in the repeater 19. In this case, the 
con?guration 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 embodi 
ment. 
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[0059] An application of the aforementioned EDID-stan 
dard control data to the data display system shoWn in FIG. 
3 Will be described beloW. 

[0060] 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. 

[0061] In the case of the aforementioned DVI standard, no 
repeater is de?ned and it is not supposed that a system uses 
the repeater. LikeWise, With the HDCP standard, it is not 
de?ned 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. 

[0062] In order to satisfy this requirement, a memory for 
transferring the EDID-standard control data stored in 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. 

[0063] 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. 

[0064] The repeater 19 shoWn in FIG. 4 is provided With 
the transmitter 22 and the receivers 20 and 21. In 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. 

[0065] 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. 

[0066] 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. 

[0067] With the system con?guration of FIG. 4, hoWever, 
it is not determined in What sequence the poWer of each 
equipment is turned on. 

[0068] 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. 

[0069] 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. 
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[0070] In that case, erroneously decoded signals Will be 
sent to the television receiving device 2. The television 
receiving device 2 hoWever cannot-display a video signal in 
that decoded form. As a result, the displayed images on the 
display unit 6 Will become disturbed. 

[0071] 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. 

[0072] More speci?cally, 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 
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 memory 8. 

[0073] 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 
mode is realiZed. 

[0074] 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 operation of Writing 
control data into those memories 27 and 28. 

[0075] The interconnection relationship among compo 
nents in the data display system of FIG. 5 Will be described 
With reference to FIG. 6. 

[0076] 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 de?ned by 
the DVI standard. 

[0077] The set-top boX 1 and the repeater 19 are 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 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 
microprocessor 5 and the microprocessor 23 to indicate the 
state of the repeater 19. 

[0078] The DVD player 18 and the repeater 19 are con 
nected 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 micropro 
cessor 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. 

[0079] 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 micro 
processor 23 and the EDID memory 8 to indicate the state 
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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 receiving device 2. 

[0080] 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 televi 
sion receiving device 2 is stored. 

[0081] Each of the microprocessors 5, 17 and 23 is a 
circuit block for system status detection and control. 

[0082] The operation of the data display system of FIG. 6 
Will be described beloW With reference to FIG. 7, Which 
illustrates the states of signals transmitted and received 
betWeen the set-top boX 1 and the repeater 19 and betWeen 
the repeater 19 and the television receiving device 2. 

[0083] First, at time A, the poWer is applied to the set-top 
boX 1, Which causes the poWer-on line 30 to go active. 

[0084] 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 T1 from time A. 

[0085] 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. In this state, the memory control unit 93 
of the microprocessor 23 commences to read data from the 
EDID memory 8. 

[0086] 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 opera 
tion of setting decoding display parameters in the tuner 
decoding unit 3 and the high-speed digital transmission 
operation to stopped state. 

[0087] At the termination of the process of storing the 
EDID control data into the EDID memory 27, the micro 
processor 23 causes the hot plug line 33 to go active at time 
C, thereby informing the set-top boX 1 of the termination of 
the storing process. 

[0088] By the hot plug line 33 going high, the micropro 
cessor 5 in the set-top boX 1 can recogniZe that the receiving 
end is ready to receive data. 

[0089] Subsequent to time C, data transmissions based on 
DVI, EDID and HDCP standards are carried out. 

[0090] The memory control unit 71 in the microprocessor 
5 makes access to the EDID memory 27 to obtain the EDID 
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control data. The microprocessor 5 controls the tuner decod 
ing unit 3 on the basis of that EDID control data. 

[0091] 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. 

[0092] 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. 

[0093] In FIG. 8, a digital signal is ?rst 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 signal from the DVD 
player 18 through the repeater 19. 

[0094] 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 microprocessor 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. 

[0095] The microprocessor 23 causes the poWer-on line 31 
to go active at time B after the lapse of a predetermined 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. 

[0096] During the time interval T3 the microprocessor 17 
in the DVD player 18 detects that the hot plug line 35 is in 
the inactive state. Thus, the memory control unit 81 of the 
microprocessor 17 stops access to the EDID memory 28. 

[0097] At the termination of the process of storing the 
EDID control data into the EDID memory 28, the micro 
processor 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. 

[0098] 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. 

[0099] 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. 
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[0100] FIG. 9 shoWs detailed circuit block diagram of the 
repeater 19. In 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 speci?cally, 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 micropro 
cessor 23 in the repeater 19. 

[0101] The serial link over Which control data is transmit 
ted is a communications bus based on the IIC bus standard. 
The serial link comprises tWo communications lines: a serial 
transfer clock line 36CL in the IIC bus 36, and a serial data 
line 36DT in the IIC bus 36. 

[0102] 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. 

[0103] 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. 

[0104] Suppose that, When the master speci?es a certain 
address to the slave, the slave 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. 

[0105] 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. 

[0106] Transistors 51 and 52 acts as sWitching elements. 
To disconnect the master and the slave, the transistors 51 and 
52 are simply turned off. Speci?cally, terminals 63 and 64 of 
the microprocessors 23 are set to a loW level. 

[0107] Thus, by rendering the transistors 51 and 52 non 
conductive, 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. 

[0108] While the IIC bus 36 is nonconductive, the micro 
processor 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. 

[0109] At the termination of this Write operation, the 
microprocessor 23 sets the terminals 61 and 62 open. 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. 
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[0110] 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. 

[0111] 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. 

[0112] 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 ele 
ments into the slave. Although transistors are used as the 
sWitching elements, this is merely exemplary. Other types of 
sWitching elements may be used. 

[0113] The function of the memory control unit may be 
implemented by other means than the aforementioned tran 
sistors, terminals, and program. For example, the micropro 
cessor 23 may be con?gured 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 ?rmWare may be used indi 
vidually or in combination. 

[0114] Although, in the examples of FIGS. 1 to 9, 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. 

[0115] FIG. 10 is a block diagram of a data display system 
in Which repeaters are placed in multistage con?guration. In 
FIG. 10, corresponding components to those in FIGS. 2 to 
9 are denoted by like reference numerals and detailed 
descriptions thereof are omitted. 

[0116] Three repeaters 19a, 19b 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 equipment, such as a DVD player, a VTR, a television 
receiving device, etc., provided that it has a microprocessor 
and an EDID memory. 

[0117] 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 19b 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. 

[0118] The repeater 19a has a microprocessor 23a and an 
EDID memory 27a. The microprocessor 23a has memory 
control units 102a and 103a. 

[0119] The repeater 19b has a microprocessor 23b and an 
EDID memory 27b. The microprocessor 23b has memory 
control units 102b and 103b. 
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[0120] The repeater 19c has a microprocessor 23c and an 
EDID memory 27c. The microprocessor 23c has memory 
control units 102c and 103c. 

[0121] The microprocessor 5 of the set-top box 1 has a 
memory control unit 71. 

[0122] The set-top box 1 and the repeater 19a are con 
nected 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 connects the micro 
processors 5 and 23a together to indicate the state of the 
set-top box 1. The hot plug line 33a connects the micropro 
cessors 5 and 23a together to indicate the state of the 
repeater 19a. 

[0123] 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. 

[0124] The repeaters 19b 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‘. 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 indicate the state of the repeater 19c. 

[0125] The repeater 19c and the television receiving 
device 2 are connected together by an IIC bus 36d, a 
poWer-on line 31a' and a hot plug line 33d. The IIC bus 36a' 
connects the memory control unit 103c and the EDID 
memory 8. The poWer-on line 31a' connects the micropro 
cessor 23c and the EDID memory 8 together to indicate the 
state of the repeater 19c. The hot plug line 33a' connects the 
microprocessor 23C and the EDID memory 8 together to 
indicate the state of the television receiving device 2. 

[0126] 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. 

[0127] 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 micropro 
cessor 23b in the repeater 19b, thereby disabling the micro 
processor 23b from making access to the control data in the 
EDID memory 27c. 

[0128] 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 
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in the EDID memory 27c. Thereby, the control data is 
transferred over the IIC bus 36c. The memory control unit 
102b of the microprocessor 23b Writes the transferred con 
trol 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 dis 
abling the microprocessor 23a from making access to the 
control data in the EDID memory 27b. 

[0129] After the microprocessor 23b has ceased outputting 
the access inhibiting signal, the microprocessor 23a com 
mences 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 con 
tinues 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 microprocessor 5 from making access to the 
control data in the EDID memory 27a. 

[0130] 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 microprocessor 5. 

[0131] 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. 

[0132] 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, 19b and 19c to the television receiving 
device 2. 

[0133] In the eXample of FIG. 10 as Well, access to the 
control data in the EDID memory 27a to 27c in the preced 
ing stage by the microprocessor 5, 23a to 23c in the 
succeeding stage is prohibited until the control data has been 
stored into that EDID memory 27a to 27c. 

[0134] 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. 

[0135] Although, in the eXample of FIG. 10, three repeat 
ers 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 receiving device. 

[0136] Each repeater prohibits access to its built-in 
memory While control data is being stored into that memory. 
This prevents erroneous control data from 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. 
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[0137] According to the present embodiment, as described 
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. 

What is claimed is: 
1. A data display system comprising: 

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

a data relay device con?gured to make access to the 
display unit to read the control data therefrom, store the 
read control data into a ?rst memory and, When access 
is made to the ?rst memory by a ?rst source device, 
transfer the read control data stored in the ?rst memory 
to the ?rst source device after the completion of storing 
the read control data from the display unit into the ?rst 
memory. 

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

3. The data display system according to claim 1, Wherein 
a plurality of data relay devices is connected in cascade 
betWeen the ?rst source device and the display unit. 

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

a ?rst 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 ?rst memory in the data relay device to the 
?rst source device. 

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

a ?rst 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 ?rst memory in the data relay device to the 
?rst source device, and Wherein 

the data relay device has terminals connected to the 
second data bus to control the conduction/noncon 
duction of the second data bus according to the 
presence or absence of access to the ?rst memory by 
the data relay device. 

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

a ?rst 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 ?rst memory in the data relay device to the 
?rst source device, and Wherein 

the data relay device has terminals connected to the 
second serial link to control the conduction/noncon 
duction of the second serial link according to the 
presence or absence of access to the ?rst 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: 
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a hot plug line Which is connected between the data relay 
device and the ?rst 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 
?rst 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 ?rst source device 
and makes access to the ?rst 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 and 
con?gured 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 con 
trol 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 ?rst 
source device to the display unit and commences the opera 
tion 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 ?rst source device to 
the display unit. 

11. The data display system according to claim 1, Wherein 
the ?rst source device encodes a ?rst 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 ?rst 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 ?rst source device, comprising: 

a ?rst memory con?gured to store the control data rep 
resenting display attributes of the display unit; and 

a ?rst control unit con?gured to make access to the 
display unit to read the control data therefrom, store the 
read control data into the ?rst memory and, When 
access is made to the ?rst memory by the ?rst source 
device, transfer the read control data stored in the ?rst 
memory to the ?rst source device after the completion 
of storing the control data from the display unit into the 
?rst memory. 

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

14. The data relay device according to claim 12, further 
comprising: 
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a ?rst data bus Which transfers the control data from the 
display unit to the ?rst memory; and 

a second data bus Which transfers the read control data 
stored in the ?rst memory to the ?rst source device. 

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

a ?rst data bus Which transfers the control data from the 
display unit to the ?rst memory; and 

a second data bus Which transfers the read control data 
stored in the ?rst memory to the ?rst source device, and 
Wherein 

the ?rst control unit has terminals connected to the 
second data bus to control the conduction/noncon 
duction of the second data bus according to the 
presence or absence of access to the ?rst memory by 
the ?rst control unit. 

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

a ?rst serial link Which transfers the control data from the 
display unit to the ?rst memory; and 

a second serial link Which transfers the read control data 
stored in the ?rst memory to the ?rst source device, and 
Wherein 

the ?rst control unit has terminals connected to the 
second serial link to control the conduction/noncon 
duction of the second serial link according to the 
presence or absence of access to the ?rst memory by 
the ?rst 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 ?rst source device to 
indicate Whether access to the ?rst memory is inhibited 
or not, and Wherein 

the inhibiting signal is output to the ?rst source device 
over the hot plug line. 

18. A data relay method for relaying data betWeen a 
display unit Which stores control data representing display 
attributes and a ?rst source device, comprising: 

making access to the display unit to read the control data 
therefrom; 

storing the read control data into a ?rst memory; and 

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

19. The data relay method according to claim 18, further 
comprising: 

detecting the poWer state of the ?rst 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 ?rst source device to 
the display unit When detecting that the poWer state of 
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a second source device has become active during data 
relay from the ?rst source device to the display unit; 

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 ?rst memory by the ?rst source device is 
prohibited by causing a serial link connected betWeen the 
?rst source device and the ?rst memory nonconductive. 

22. A data system comprising: 

a source device con?gured to output a digital signal; and 

a sink device Which comprises a memory con?gured to 
store display identi?cation data and transfers the dis 
play identi?cation data stored in the memory to the 
source device after the completion of storing the dis 
play identi?cation data, When access is made to the 
memory by the source device. 

23. A sink device comprising: 

a memory con?gured to store display identi?cation data; 
and 

a control unit Which inputs data from a source device and 
transfers the display identi?cation data stored in the 
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memory to the source device after the completion of 
storing the display identi?cation data When access is 
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 source 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. 


