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@ Data transfer control system.
@ A plurality of series-connected units, e.g., dis- ID setting command data to employ it as an ID code
play units (U1-U4), are controlled by serial command of the respective unit. Based on an instruction signal
data transmitted from a computer (1). The computer from the controller (5) indicating that the ID code has
transmits 1D setting command data for the respective been set, subsequently received ID setting com-
units in a sequential manner. A controller (5) of each mand data are transferred to the following unit by
unit takes in an ID code included in a first-received means of an AND gate (3).

7";. /

HILNAWOD

IN our IN ouT IN ouT
DISPLAY

UNIT

DISPLAY
UNIT

DISPLAY
UNIT

CONTROL~ .. 5 . \
LER Uz

DISPLAY UNIT

Rank Xerox (UK) Business Services

LG Electronics Ex. 1013, pg 1



1 EP 0 498 995 A2 2

The present invention relates to a system for
controlling a plurality of units by transferring serial
data from a computer. More particularly, the inven-
tion is directed to a control system suitable for
controlling a display system consisting of a plural-
ity of display units, e.g., projection TVs.

In the following, two conventional communica-
tion networks are described in which a plurality of
units, e.g., display units U1-U4 using projection
TVs, are controlled by transmitting serial data from
a computer.

As shown in Figure 7, a first example is such
that a single distributor 7 is interposed between a
computer 1 and each of display units U1-U4, and
that transmission data from the computer 1 is se-
lectively distributed to either one of the display
units U1-U4 by the distributor 7. The selection
among the display units U1-U4 involves the pro-
cess that the distributor 7 decodes an identification
code (hereinafter referred to as "ID code") included
in the transmission data, which code serves to
identify one of the display units U1-U4. Data suc-
ceeding the ID code is thereafter taken by, e.g., the
display unit U1, which then adjusts the luminance
or color of an image as instructed by the data.

As shown in Figure 8, a second example is
such that a computer 1 is connected to each of
display units U1-U4 via a bus 8. Specific ID codes
are preassigned to the respective display units U1-
U4, and an ID code included in transmission data
from the computer 1 is decoded by each display
unit. If the ID code indicates that the transmission
data is directed to, e.g., the display unit U1, the
display unit U1 takes in the transmission data. In
this example, each of the display units U1-U4 must
be provided with setling switches and a memory
such as a ROM for setting and storing its own ID
code, respectively.

According to the first example (Figure 7), a
network must include the distributor 7 to select
from among the display units U1-U4, thus increas-
ing number of components. From the viewpoint of
system expandability, the number of display units
distributable by a single distributor 7 is limited, so
that additional distributors may have to be provided
to increase the number of display units. This
makes it difficult to expand a system. Recently,
there exists a wide-area display system using a
total of 108 display units (a matrix of 9x12). There
occurs some difficulty to transmit serial data in
such a system including a large number of display
units.

According to the second example (Figure 8),
each of the display units U1-U4 must be provided
with hardware such as setting switches for setting
an ID code and a ROM for storing the same, again
unavoidably increasing the number of components.
In addition, because of the system construction
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employing a bus, a signal attenuates as it goes
farther away from the computer 1. This means that
there exists a limit of the signal line length, which
further imposes a certain limit on display unit ex-
pandability. Moreover, with respect to the assign-
ment of specific ID codes to respective display
units, if additional display units are to be provided,
more specifically, if a large screen is to be imple-
mented by combining display units in a matrix
form, ID codes may have to be reassigned or
changed over the entire network, depending on the
installation position of the additional display units.
In such a case, a cumbersome operation of reas-
signing the ID codes of the respective display units
must be performed.

Therefore, an object of the present invention is
to provide a data transfer control system that is
readily expandable without requiring any special
components.

According to the invention, a data transfer con-
trol system for controlling transmission of serial
command data to a plurality of units connected in
series, comprises:

computer means for transmitting identification
setting command data for the respective units in a
sequential manner; and

means, at each of the plurality of units, for
taking in an identification code included in first-
received identification setting command data to
employ it as an identification code of an associated
unit, and for transferring subsequently received
identification setting command data to a following
unit.

One example of a system according to the
invention will now be described with reference to
the following drawings, in which:-

Figure 1 is a block diagram showing a data

transfer control system according to an embodi-
ment of the present invention;

Figures 2(a)-2(c) are diagrams showing exem-

plary serial data communication formats;

Figure 3 is a diagram showing an exemplary ID

command data format;

Figure 4 is a diagram showing how ID command

data are transmitted during an initializing opera-
tion;

Figure 5 is a flow chart showing an operation

performed by a controller of each display unit;

Figure 6 is a flow chart showing how an output

of an control port of the controller is produced;

Figure 7 is a block diagram showing a first

example of a conventional communication net-
work; and

Figure 8 is a block diagram showing a second

example of a conventional communication net-
work.

A preferred embodiment of the invention is
described with reference to the accompanying
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drawings. The invention is intended to adjust con-
trolling items of individual units or those of a sys-
tem as a whole. In the case of a display system of
the following embodiment, the white balance,
brightness, contrast, etc. of respective display units
are adjusted individually or those of the display
system are adjusted as a whole.

Figure 1 shows a transfer control system ac-
cording to an embodiment of the invention. As
shown in Figure 1, a plurality of display units U1-
U4 are connected to a computer 1 in series via a
communication line 6-1 of, e.g., RS-232C and com-
munication lines 6-2 to 6-5 of, e.g., a DIN cable.

The display unit U1 includes: a buffer amplifier
2 for amplifying a level of transmission data re-
ceived via an input terminal IN; a controller 5 in the
form of a microprocessor for controlling the entire
display unit U1 based on the transmission data
provided via an input port 9; an AND gate 3 for
controlling transfer of the transmission data output
from the buffer amplifier 2 based on a transfer
permission signal A output from an control port 10
of the controller 5; and a buffer amplifier 4 for
providing, after amplification, the transmission data
output from the AND gate 3 to an output terminal
OUT.

Each of the other display units U2-U4 has the
same construction, that is, each has the buffer
amplifier 2, AND gate 3, buffer amplifier 4, and
controller 5.

In the above control system, transmission data
is transmitted serially based on, e.g., an R8-232C
communication system. Figure 2(a) shows an ex-
emplary communication format. The format in-
cludes in the order as written: a STX (start of
transmission) code indicating the head of the data;
an ID code indicating the transmission destination,
i.e., (one of) the display units U1-U4; command
data indicating a content of control; and an ETX
(end of transmission) code indicating the end of the
data. A plurality of command data can be fransmit-
ted in succession as shown in Figures 2(b) and 2-
(¢). The ID code is made up of two characters
selected from numerals 0 to 9 and alphabetical
characters A, B, C, D, E and F, to constitute an ID
code for indicating a display unit. The ID code may
include one or two asterisks * in certain situations.
For example, for an ID code "3A" indicating a
certain display unit, valid ID codes are "3A", ™A",
"3 and ™",

Examples of commands are: "PON" (power on)
for turning on power; "POF" (power off) for turning
off power; "IN1" for switching an input to a video
signal; "IN2" for switching an input to a Y/C signal;
"CM1" for switching an operation mode to a white
balance adjustment-1; "AJY" (adjust yes) for se-
lecting an adjustment mode; and "AJN" (adjust no)
for selecting a normal mode. These commands are
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to be preset.

Next, a description is made of communication
data according to the invention, which is initializa-
tion data used in assigning ID codes to the respec-
tive display units U1-U4 when a control system is
installed (or expanded). An exemplary serial data
format is shown in Figure 3. In Figure 3, "id"
represents an ID code of intended one of the
display units U1-U4. For example, if the ID code of
the intended display unit U1 is "11", "id" should
be "11". Similarly, if the ID code of the intended
display unit U2 is "12", "id" should be "12". In the
format of Fig. 3, "command" represents data of an
ID code setting instruction, e.g., "IDS" (ID set).
Further, to set new ID codes for the respective
display units U1-U4, it is necessary that the current
ID codes be cleared. A command for such a pur-
pose is, e.g., "IDC" (ID clear).

An initializing operation for setting ID codes for
the respective display units U1-U4 is described
next. As shown in Figure 4, a case is described in
which ID codes 11, 12, 21 and 22 are to be set for
the respective display units U1, U2, U3 and U4,
respectively. In this case, serial data transmitted
from the computer 1 are headed by ™ DC" for
clearing the current ID codes of the respective
display units U1-U4, which is then followed se-
quentially by "11IDS", "12IDS", "21IDS" and
"22IDS". The command ™ IDC" is common to all
the display units U1-U4. The controller 5 of each
display unit is programmed so that each display
unit can decode this common command. Since "
is a sign meaning all the display units, the current
ID codes of all the display units are cleared. Upon
clearing of the ID codes, the control port 10 of the
controller 5 of each of the display units outputs a
low level signal "L".

The controller 5 of each of the display units
U1-U4 executes an algorithm shown in Figure 5.
Upon receiving serial data, the controller 5 judges
whether or not an ID code has been set (Step 100).
Since this is the initializing operation, the answer is
"No", and the controller 5 proceeds to Step 103. In
Step 103, the controller 5 judges whether or not the
transmitted serial data is the ID setting command
data. Since this is the initializing operation, the
answer is "Yes", and the controller 5 employs a
content "id" of the transmitted command data as
its own ID code. For example, if the first-sent
command data is "11IDS", the controller 5 of the
first display unit U1 recognizes that its ID code is
to be determined as "11", and stores the ID code
"11" into a memory of the controller 5. If the ID
code "11" is included in any kind of communica-
tion data received thereafter, the controller 5 con-
trols the display unit U1 in accordance with the
command included in that communication data.
Upon completion of setting the ID code for the
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display unit U1, the controller 5 outputs a transfer
permission signal A of a logic level "H" o the AND
gate 3 from its control port 10 (Step 105). As a
result, the AND gate 3, its input condition being
satisfied, opens its gate and transfers next com-
mand data "12IDS" to the following display unit
u2.

Similarly, the display unit U2 executes Steps
100, 103, 104 in this order to take in the ID code
2", outputs an "H" level transfer permission sig-
nal A from its controller 5, and transfers a next
command "21IDS" to the display unit U3.

While the operation of setting ID codes is per-
formed as described above, the premiss of that
operation, i.e., the output of the control port 10 is
shown in a flow chart of Figure 6. That is, during
the initializing operation, the controller 5 of a dis-
play unit maintains a logic level "L" of its control
port 10 until the ID code of the own display unit is
set. Upon completion of setting the ID code, the
controller 5 transfers subsequent serial data to the
following display unit.

In operations other than the initialization, since
the ID code has already been set, the controller 5
executes a command as instructed following Steps
100 (Yes), 101 and 102 in Figure 5. Commands to
be executed in this case are, e.g., "PON" for
turning on a power, and "CM1" for switching an
operation mode, as described above.

As described above, the ID codes of the re-
spective display units U1-U4 are cleared by the
command data "™IDC", and then the "IDS" com-
mand data for initialization are sequentially trans-
mitted from the computer 1, so that the respective
display units U1-U4 automatically take in and set
their own ID codes. As a result, no distributor is
required as in the conventional example, nor are
separate ID code setting switches and ROMs for
the respective display units U1-U4, thereby allow-
ing ID codes to be set only by preparing command
data to be sent from the computer 1 (i.e., only by
making an appropriate program). This not only fa-
cilitates the ID code setting when additional display
units are provided, but also gives a higher degree
of freedom in system expansion.

As described in the foregoing, according to the
invention, each of the units to be controlled takes in
a first-received ID code and recognizes that ID
code as its own ID code, and then transfers a next
ID code to a following unit via a transfer gate after
having recognized the first ID code as its own ID
code. Therefore, the system can be expanded with-
out using any special components as would be
required in the prior art.

Since a buffer amplifier is disposed on both the
input and output sides of each display unit, signal
level attenuation can be prevented even if the
communication line becomes longer, thereby allow-
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ing the system to be expanded without causing
defective operations.

Further, unlike the case of using a bus, in
which a plurality of parallel lines are required, the
serial data transmission of the invention allows data
o be transmitted by, e.g., a pair of lines twisted. In
addition, since the respective display units can be
connected in a cascade manner, the system con-
struction can be simpilified.

Claims

1. A data transfer control system for controlling
transmission of serial command data to a plu-
rality of units (U1-U4) connected in series, said
system comprising:

computer means (1) for transmitting iden-
tification setting command data for the respec-
tive units in a sequential manner; and

means (2-5), at each of the plurality of
units, for receiving an identification code in-
cluded in first-received identification setting
command data and employing it as an iden-
tification code of the respective unit, and for
transferring subsequently received identifica-
tion setting command data to a following unit.

2. The system of claim 1, wherein the computer
means is arranged to transmit, prior to frans-
mitting the identification setting command data,
command data common to all the plurality of
units, for clearing current identification codes
of the respective units.

3. The system of claim 1, wherein the receiving
and transferring means comprises:

a first buffer amplifier (2) for receiving the
serial command data;

a controller (5) for taking in the identifica-
tion code of the first-received identification set-
ting command data to employ it as the iden-
tification code of the associated unit, and for
producing a signal (A) instructing transfer of
the subsequently received identification setting
command data to the following unit;

means (3) , coupled fo the first buffer
amplifier, for allowing the transfer of the subse-
quently received identification setting com-
mand data on the basis of the transfer instruct-
ing signal from the controller; and

a second buffer amplifier (4), coupled to
the allowing means, for oufputting the subse-
quently received identification setting com-
mand data.

4. The system of claim 3, wherein the allowing
means comprises an AND gate (3) for taking a
logical multiplication of an output signal of the
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first buffer amplifier and the transfer instructing
signal from the controller.

10

15

20

25

30

35

40

45

50

55

LG Electronics Ex. 1013, pg 5



9 6d ‘g0l X3 so1u0193[3 O

N~

EP 0 498 995 A2

an
A
LINO LINO LIND
AYIdSId A¥TI4dSId AVIdSId
410 NI 1no NI NG NI

LINO AXVI14dSId

piC Y
—TI0dILNOD

c-9

COMPUTER




;'_1‘7.2 (a)

Fig. 20

7;/'},2 (c)

EP 0 498 995 A2

comManp (3Bytes)

ETX(lBy_tj)

STX(1Bytq)I D (2Bytes)

STX ] 1D ICOMMANDT COMMANDJ ET)S:]

STX

I D | coMmmanD

COMMANDJ COMMAND[ ETX

Fig.

3 -

id COMMAND

LG Electronics Ex. 1013, pg 7



EP 0 498 995 A2

FI‘;. ?‘

o Ut uz U3 U4
£ 61 £ - r i
conponeh——{ GRER | [GRR™ | [BEF™ ] [Ger™ ]
% 1DC ff —T 2 L—J2¢y L—J22 ..
}
{11DS
|
121DS
)
211DS
|
221DS
Fig. &
ID SET ? N
103
D seTTING N

COMMAND
DATA 2

CONTROL PORT
OUTPUTS "H"

I

LG Electronics Ex. 1013, pg 8



EP 0 498 995 A2

Fig. 6

Y1 20f 202
; /a
CONTROL PORT CONTROL PORT]
OUTPUTS "H" QUTPUTS "L"
END

Fig. 7 PRIOR ART

.
f

COMPUTER

ISTRI-
BUTOR

1spLAy .
onir P~ U

DISPLAY :
UNIT [T uz2

DISPLAY
onte [~ U3

DISPLAY
wwir [~ U4

LG Electronics Ex. 1013, pg 9



EP 0 498 995 A2

F??.E? FPRIOR ART

1

[ 8

COMPUTER ---

DISPLAY ° [DISPLA] ISPLAY [DISPLAY
UNIT UNIT | |UNIT UNIT
{ \ \ !
Ut vz u3a U4

10 LG Electronics Ex. 1013, pg 10



