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AQ 440 (Rev. 10/93) Summons in a Civil Action

UNITED STATES DISTRICT COURT
NORTHERN DISTRICT OF CALIFORNIA

Hitachi, Ltd., a Japanese corporation

"~ SUMMONS IN A CIVIL CASE

CASE NUMBER:

5}

V.

Proview International Holdings, Ltd., aff e
Bermuda corporation; Proview Electronicd§
Co., Ltd., a Taiwanese corporation; and
Proview Technology, Inc., a California
Corporation

TO:
Proview Technology, Inc.,
a California corporation

YOU ARE HEREBY SUMMONED and required to serve upon PLAINTIFF'S ATTORNEY

Stephen J. Akerley

Elaine M. Heal

McDermott Will & Emery LLP
3150 Porter Drive

Palo Alto, CA 94304-1212
Telphone: 650.813.5000
Facsimile: 650.813.5100

an answer to the complaint which is herewith served upon you, within 20 days after service of this summons upon you,
exclusive of the day of service. If you fail to do so, judgement by default will be taken against you for the relief demanded in the
complaint. You must also file your answer with the Clerk of this Court within a reasonable period of time after service.

JUN . ¢ 2005

DATE

CLERK - ‘ f-,f_ L
/ r < A

(BY) DEPUTY CLERK
MARY ANN BUCKLEY
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McDERMOTT WILL & EMERY LLP
Stephen J. Akerley (State Bar No. 160757)
sakerley@mwe.com

Elaine M. Heal (State Bar No. 211723)
eheal@mwe.com _

3150 Porter Drive

Palo Alto, CA 94304-1212

Telephone:  650.813.5000

Facsimile: 650.813.5100

Attorneys for Plaintiff, HITACHI, LTD.,
a Japanese corporation
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UNITED STATES DISTRICT COURT

NORTHERN DISTRICT OF CALIFORNIA
SAN FRANCISCO DIVISION

HITACHI, LTD., a Japanese corporatﬁ
Plaintiff,
v,
PROVIEW INTERNATIONAL HOLDINGS,
LTD., a Bermuda corporation; PROVIEW
ELECTRONICS CO., LTD., a Taiwanese
corporation; and PROVIEW

TECHNOLOGY, INC., a California
corporation,

Defendants.

ELECTRONIC CASE FILING
COMPLAINT
DEMAND FOR JURY TRIAL

Plaintiff HITACHI, LTD. (“Hitachi”), alleges by and through its attorneys the following

Complaint against defendants Proview International Holdings Ltd. (“Proview Hong Kong™);

Proview Electronics Co., Ltd. (“Proview Taiwan”); and Proview Technology, Inc. (“Proview

USA”); (collectively “Defendants”):

PARTIES
1. Plaintiff Hitachi is a Japanese corporation.
2. On information and belief, Defendant Proview Hong Kong is a Bermuda

corporation, with a regular and established place of business located Unit 1901 19th F1 Tower 1

Enterprise Square, 9 Sheung Yuett Road Kowloon Bay, Kowloon, China (Hong Kohg).

COMPLAINT AND DEMAND FOR JURY TRIAL
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3. On information and belief, Defendant Proview Taiwan is a Taiwanese corporation
with a regular and established place of business located at 6F, No. 1, Pau-Sheng Road, Yung Ho
City, Taipei County, Taiwan.

4. On information and belief, Defendant Proview USA is a corporation organized
under the laws of the State of California with a regular and established place of business located
atl7373 Hunt Avenue, Garden Grove, California, 92841.

JURISDICTION AND VENUE

3. The court has subject matter jurisdiction pursuant to 28 U.S.C. §§ 1331 and
1338(a) because this action arises under the patent laws of the United States, 35 U.S.C. §§ 1 et
seq.

6. Defendants are subject to personal jurisdiction in this District because they each
regularly conduct business in this District and each purposefully ships products, including
products at issue in this case, into this District through an established distribution channel.

7. Venue is proper in this federal district pursuant to 28 U.S.C. §§ 1391(b)-(c) and
1400(b) on information and belief that Defendants have done business in this District, have
committed acts of infringement in this District, and continue to commit acts of infringement in
this District, entitling Hitachi to relief.

INTRADISTRICT ASSIGNMENT

8. This is an Intellectual Property Action and shall therefore be assigned on a district-
wide basis in accordance with Local Rule 3-2(c).

GENERAL ALLEGATIONS

9. Hitachi is the sole and exclusive owner of United States Patent No. 6,247,090
(“the ‘090 patent”), a true and correct copy of which is attached hereto as Exhibit A, which was
duly and legally issued on June 12, 2001 and is entitled “Display Apparatus Enabled to Control
Communicatability With An External Computer Using Identification Information.”

10. Hitachi is the sole and exclusive owner of United States Patent No. 6,549,970

(“the ‘970 patent™), a true and correct copy of which is attached hereto as Exhibit B, which was

COMPLAINT AND DEMAND FOR JURY TRIAL “2-
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duly and legally issued on April 15, 2003 and is entitled “Display Unit With Controller Enabling
Bi-directional Communication With Computer.”

11. Hitachi is the sole and exclusive owner of United States Patent No. 6,513,088
(“the ‘088 patent”), a true and correct copy of which is attached hereto as Exhibit C, which was
duly and legally issued on January 28, 2003 and is entitled “Display Unit and Method Enabling
Bi-Directional Communication With Video Source.”

12. On information and belief, each Defendant makes, uses, imports, distributes, offers
for sale and/or sells certain computer monitor products (“Accused Products”) in the United States
which infringe the ‘090 patent, the ‘970 patent, and/or the ‘088 patent.

13.  Hitachi has complied With the requirements of 35 U.S.C. § 287(a) and is entitled to
collect damages for infringement occurring prior to suit with respect to the ‘090 patent, the ‘970
patent and/or the ‘088 patent.

COUNT1
’ Infringement of the ‘090 Patent

14.  Hitachi incorporates by reference paragraphs 1- 13 of this Complaint as though
fully and completely set forth herein.

15.  Defendants, in violation of 35 U.S.C. § 271(a), have been and are currently
infringing, directly and/or indirectly, the ‘090 patent by, among other things, making, using,
importing, distributing, offering for sale and/or selling the Accused Products without authority or
license from Hitachi.

16.  Defendants have actively induced and are currently actively inducing infringement
of the ‘090 patent, in violation of 35 U.S.C. § 271(b), by knowingly and intentionally
encouraging or aiding third parties to infringe the ‘090 patent, without authority or license froin
Hitachi.

17.  Defendants have contributori]y infringed and are contributorily infringing the ‘090
patent, in violation of 35 U.S.C. § 271(c), by selling, or offering for sale to third parties, the
Accused Products especially adapted for use in an infringement of the ‘090 patent, without

authority or license from Hitachi.

COMPLAINT AND DEMAND FOR JURY TRIAL -3-
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18. Defendants’ infringement of the ‘090 patent has been and continues to be willful.

19.  Unless enjoined, Defendants will continue to infringe the .‘090 patent, and Hitachi
will suffer irreparable injury as a direct and proximate result of the conduct of Defendants.

20.  Hitachi has been damaged by Defendants’ infringing conduct and Defendants are
therefore liable to Hitachi for actual damages suffered by Hitachi, and in no event less than a
reasonable royalty, as well as treble damages.

WHEREFORE, Hitachi seeks rélief as set forth in the Request for Relief, below.

COUNTII
Infringement of the ‘970 Patent

21.  Hitachi incorporates by reference paragraphs 1-13 of this Complaint as though
fully and completely set forth herein.

22.  Defendants, in violation of 35 U.S.C. § 271(a), have been and are currently
infringing, directly and/or indirectly, the ‘970 patent by, among other things, making, using,
importing, distributing, offering for sale and/or selling the Accused Products without authority or
license from Hitachi.

23.  Defendants have actively induced and are currently actively inducing infringement
of the ‘970 patent, in violation of 35 U.S.C. § 271(b), by knowingly and intentionally
encouraging or aiding third parties to infringe the ‘970 patent, without authority or license from
Hitaclﬁ.

24.  Defendants have contributorily infringed and are contributorily infringing the ‘970
patent, in violation of 35 U.S.C. § 271(c), by selling, or offering for sale to third parties, the
Accused Products especially adapted for use in an infringement of the ‘970 patent, without
authority or license from Hitachi. |

25.  Defendants’ infringemeﬁt of the ‘970 patent has been and continues to be willful.

26.  Unless enjoined, Defendants will continue to infringe the ‘970 patent, and Hitachi
will suffer irreparable injury as a direct and proximate result of the conduct of Defendants.

27.  Hitachi has been damaged by Defendants’ infringing conduct and Defendants are

therefore liable to Hitachi for actual damages suffered by Hitachi, and in no event less than a

COMPLAINT AND DEMAND FOR JURY TRIAL -4-
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reasonable royalty, as well as treble damages.
WHEREFORE, Hitachi seeks relief as set forth in the Request for Relief, below.
COUNT IiX
Infringement of the ‘088 Patent

28.  Hitachi incorporates by reference paragraphs 1- 13 of these Complaint as though
fully and completely set forth herein. | |

29.  Defendants, in violation of 35 U.S.C. § 271(a), have been and are currently
infringing, directly and/or indirectly, the ‘088 patent by, among other things, making, using,
importing, distributing, offering for sale and/or selling the Accused Products without authority or
license from Hitachi.

30.  Defendants have actively induced and are currently acfively inducing infringement
of the ‘088 patent, in violation of 35 U.S.C. § 271(b), by knowingly and intentionally
encouraging or aiding third parties to infringe the ‘088 patent, without authority or license from
Hitachi.

31.  Defendants have contributorily infringed and are contributorily infringing the ‘088
patent, in violation of 35 U.S.C. § 271(c), by selling, or offering for sale to third parties, the
Accused Products especially adapted for use in an infringement of the ‘088 patent, without
authority or license from Hitachi. |

32.  Defendants’ infringement of the ‘088 patent has been and continues to be willful.

33. Unless enjoined, Defendants will continue to infringe the ‘088 patent, and Hitachi
will suffer irreparable injury as a direct and proximate result of the conduct of Defendants.

34.  Hitachi has been damaged by Defendants’ infringing conduct and Defendants are
therefore liable to Hitachi for actual dafnages suffered by Hitachi, and in no event less than a
reasonable royalty, as well as treble damages.

WHEREFORE, Hitachi seeks relief as set forth in the Request for Relief, below.

REQUEST FOR RELIEF

Wherefore, Hitachi prays that the Court enter judgment as follows:

1. For a judicial determination and declaration that the patents in suit are valid and

‘COMPLAINT AND DEMAND FOR JURY TRIAL -5-
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enforceable;

2. For a judicial determination and a declaration that the patents in suit are infringed
by Defendants and that said infringement is and has been willful;

3. For an order permanently enjoining Defendants, their directors, employees,
attorneys, agents, parties in privity with and all persons in active concert or participation with any
of the féregoing from further acts of infringement, contributory infringement, or inducing
infringement of the patents in suit;

4. For damages resulting from Defendants’ infringement of the patents in suit and the
trebling of such damages due to the willful nature of said infringement;

5. For an award of interest on damages;

6. For a declaration that this case is exceptional pursuant to 35 U.S.C. § 285,
including an award of attorneys fees; and

7. For an award of such other and further relief as the Court deems just and proper.

Dated: June 6, 2005 Respectfully submitted,
McDERMOTT WILL & EMERY LLP

w M

Stephen J. Akerley
Elaine M. Heal

McDermott Will & Emery LLP
3150 Porter Drive

Palo Alto, CA 94304
Telephone: 650.813.5000
Facsimile: 650.813.5100

Attorneys for Plaintiff, HITACHI, LTD.,
a Japanese corporation

COMPLAINT AND DEMAND FOR JURY TRIAL -6-
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DEMAND FOR JURY TRIAL

Plaintiff HITACHI, LTD. hereby demands a trial by jury on all issues properly triable to a

jury in this action.

Dated: June 6, 2005 Respectfully submitted,

McDERMOTT WILL & EMERY LLP

Stephen J. Akerley
Elaine M. Heal

McDermott Will & Emery LLP
3150 Porter Drive

Palo Alto, CA 94304
Telephone: 650.813.5000
Facsimile: 650.813.5100

Attorneys for Plaintiff, HITACHI, LTD.,

a Japanese corporation
MPK 92256-1.017575.0688

COMPLAINT AND DEMAND FOR JURY TRIAL ;7-




Case3:05-cv-02305-CRB Documentl Filed06/06/05 PagelO of 75

Exhibit A



Case3:05-cv-02305-CRB  Documentl Filed06/06/05 Pagell of 75

US006247090B1

a2 United States Patent US 6,247,090 B1

(10) Patent No.:

Arai et al. (45) Date of Patent: Jun. 12, 2001
(54) DISPLAY APPARATUS ENABLED TO 43 36 116 Al 5/1994 (DE).
CONTROL COMMUNICATABILITY WITH 0456 923 A1 111991 (EP).
AN EXTERNAL COMPUTER USING 0120531 ﬁﬁggg g]f)) .
IDENTIFICATION INFORMATION 1321475 1211989 (IF)
(75) Inventors: Ikuya Arai; Kounji Kitou, both of 235522’;? lg/igg(l) (j];) .
kohama (IP) . o1 4n .
Yoko 3116093 51991 (JP).
. . . 3-261995 11/1991 (JP).
(73) A.SSIgnee: Hltac]]l, L'd., TOkyO (JP) 5-46106 2/1993 E-ng .
(*) Notice:  Subject to any disclaimer, the term of this SBIE 9N993 (D).
patent is extended or adjusted under 35 OTHER PUBLICATIONS
U.S.C. 154(b) by 0 days. . . o .
“Display Function Identification”, IBM Technical Disclo-
(21) Appl. No.: 09/265,363 sure Bullentin, vol. 25, No. 12, pp. 5568-5579, May 1980.
i “Monttor ldentification Technique”, IBM Technical Disclo-
(22) Filed: Mar. 10, 1999 sure Bullentin, vol. 30, No. 2, pp. 839-840, Jul. 1990.
Related U.S. Application Data “Display Controller Set up as a Function of Display Monitor
type, Display Jumper Settings and Amouat of Vram”, IBM
(63) Continvation of application No. 08/833,346, filed on Apr. 4, Techuical Disclosure Bullentin, vol. 30, No. 2, pp. 352-353,
1997, now Pat. No. 5,887,147, which is a continuation of Jul. 1990.
application No. 08/598,903, filed on Feb. 9, 1996, now Pat. “Improved Method of Monitor ldentification and Mode
T goaz84s, which Is 2 comtieuation of application No- Control”, IBM Technical Disclosure Bullentin, vol. 33, No.
S " S ' 5, pp. 289-291, Oct. 1990.
(30) Foreign Application Priority Data ] ]
Feb. 10, 1993 (IP) wovevrimremmvomimsmrrsrsnss 5022212 (List contipued on next page.)
(51) Int. GV e GOGF 13/38 Primary Examiner—Robert Beausoleil

e 710/129; 710/62; 710/64;
345/99; 345/132

(58) Field of Search 710/101-103,
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In the computer, the control information for screen display
incorporated in the keyboard and software is processed by
CPU2 and sent 1o the display device via the communication
controller. The microcomputer in the display device fetches
the control information from the communication controller
and controls a predetermined part of the video circuit or
deflection circuit. In this case, identification information is
senl 1o the display device from the computer first and when
it matches with the identification information stored in the
memory, the above control is permitted.

ABSTRACT

4 Claims, 12 Drawing Sheets
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FIG. 2

ADDRESS 1 NUMBER OF DATA SET | REGISTERED ID NUMBERS

ADDRESS 2 DATA AREA 1 FOR DELIVERY ADJUSTMENT
ADDRESS 3 DATA AREA 2 FOR DELIVERY ADJUSTMENT
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DISPLAY APPARATUS ENABLED TO
CONTROL COMMUNICATABILITY WITH
AN EXTERNAL COMPUTER USING
IDENTIFICATION INFORMATION

CROSS REFERENCE TO RELATED
APPLICATION

This is a continuation of U.S. application Serial No.
08/833,346, filed Apr. 4, 1997, now U.S. Pat. No. 5,887,147,
issued Mar. 23, 1999, which is a continuation of U.S.
application Ser. No. 08/598,903, filed Feb. 9, 1996, now
U.S. Pat. No. 5,652,845, issued Jul. 29, 1997, which is a
continuation of U.S. application Ser. No. 08/190,848, filed
Feb. 3, 1994, now abandoned, the subject maiter of which is
incorporated by reference herein.

BACKGROUND OF THE INVENTION

The present invention relates to an information output
system or display apparatus including a computer and an
information output device such as a display device or a
printer as a computer terminal and more particularly to an
information output system or display apparatus for perform-
ing various types of control such as the information output
method and allowing or not allowing of information output
from the computer connected to the above information
output device via a communication interface.

In current display devices as computer terminals, a wide
variety of display positions and sizes on the screen and video
signal frequencies to be displayed are used depending on
video signals to be inputted. Therefore, a display or a
so-called multi-scan display has been used so that a display
device can handle various video signals.

A microcomputer or a memory LS] is used to provide a
most suitable display image for each video signal as this type
of display device. Such a pror art Is indicated in Japanese
Patent Application Laid-Open No. 1-321475.

According to this prior art, the microcomputer controls
the memory which stores information of the display position
and size on the screen for each video signal beforehand and
reads the information of the most snitable display position
and size on the screen depending on the input video signal
from the memory. The microcomputer outputs a control
signal on the basis of the read information. This control
signal is applied to the deflection circuit as a control voltage
or conirol current through a D-A converter so as to control
the voltage or current at a predetermined part of the deflec-
tion circuit. By doing this, the display size and position of
the display device can be adjusted. When a video signal
inputted to the display device is not a known signal, no
corresponding information is kept in the above memory.
Therefore, the switch mounted on the front of the display
device is operated so as to input the adjustment information
of the display position and size on the screen. The control
circuit of the above microcomputer creates deflection con-
trol information on the basis of the above input information
and adjusts the display position and size.

According to the aforementioned prior art, the display
device obtains a most suitable screen display according to
the input video signal. However, according to another prior
art, the computer controls and changes the display status.
Such a prior art is indicated in Japanese Patent Application
Laid-Open No. 61-84688. Accordiog to this prior art, a
discrimination pulse is superimposed at the blanking interval
of a video signal outputted from the computer and the
deflection frequency of the display device is changed on the
basis of this discrimination pulse.
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According to the former pror art among the aforemen-
tioned prior arts, the control of the display position and size
on the screen is managed by the display device. Therefore,
when adjustment 1s required or requested from the user of
display device, it is pecessary to perform manual adjustment
using the adjustment switch of the display device each time
and it is rather tronblesome to operate the system.

According to the latter prior art among the aforemen-
tioned prior arts, the control can be operated by the com-
puter. However, since the operation is such that the deflec-
tion frequency is simply changed on the basis of the
discrimination pulse superimoposed on the video sigpal, an
image cannot be adjusted to the display image (display
position and size) which is required by a user of the
computer. Namely, there is a problem imposed that the status
which is simply desired by the user cannot be obtained.
Furthermore, no consideration is given to prevention of
display (indication) of careless images (information) and
restraining of unnecessary power consuraption. Even if the
discrimination pulse is superimposed at the blanking interval
of the video signal, the video blanking level is generally
shaliow in the case of the display device, so that the
discrimination pulse is displayed. Furthermore, the control is
applied only in onc direction from the computer to the
display device and no information is sent in the reverse
direction, so that there is another problem imposed that a
malfunction canpot be avoided.

SUMMARY OF THE INVENTION

An object of the present invention is to provide ap
1sformation output system wherein a computer can exercise
various types of control of an information output device
such as a display device. Another object of the present
isvention is to provide an information output system for
maintaining secrecy of information and for restraining
power consumption. A further object of the present inven-
tion is to provide an msformation cutput system for inform-
ing the compnter of the operation status of the information
output device so as to allow easy maintenance.

To accomplish the above objects, according to the present
invention, in an information output systemn consisting of at
least a computer and an information output device, the
computer is equipped with a first communication mecans and
the information output device is equipped with a second
communication meaps. Furthermore, a control processing
means and a memory means for storing the identification
number of the computer beforehand are added to the infor-
mation output device, or a memory means for storing the
identification number of the ioformation output device
beforehand is mounted in the computer in addition to the
first communication means. The above second communica-
tion meaps has a plurality of communication interfaces.
Furthermore, a detection means for detecting the internal
operation status and a control processing means for judging
the detection result are added to the information output
device and an audio output means for outputting the opera-
tion status in voice is added to the computer. A second
display means for displaying the operation status is mounted
s the information output device. Or, a display means for
displaying the operation status of the information output
device is mounted in the computer.

The first communication meaps in the computer controls
communjcation with the information output device and the
second communication means i the information output
device controls communication with the computer. The
contro} processing means operates and generates control
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signals for exercising various types of control for the infor-
mation output device on the basis of control instructions
from the second communication means and compares the
identification number of the computer stored in the memory
means with the identification number sent from the com-
puter via the first and second communication means. When
a comparnson resull maich occurs, the control processing
means controls a predetermined part in the information
output device.

In the memory means mounted in the computer, the
identification mumber for identifying the information output
device is stored beforehand. When the identification number
which is sent from the information output device via the
second and first communication means maiches with the
identification number which is stored in the memory means
beforehand, the computer communicates with the informa-
tion output device.

When no comparison result match occurs, the above
control processing means controls so that information which
is sent from the computer to the information output device
is not normally outputted from the information output
device. By doing this, information of a computer user will
not be indicated carelessly.

When the second communication means has a plurality of
communication interfaces, it can communicate with another
plurality of information output devices and the computer and
i the state that a plurality of similar information output
devices are connected to the computer, it can exercise
various types of control for the information output devices
and can inform the computer of the status of each informa-
tion output device.

The detection means detects the internal operation status
of the information output device and the control processing
means judges the detection result. The audio output means
indicates the operation status of the information output
device in voice on the basis of the judgment result which is
sent from the mformation output device to the computer via
the second and first communication means. Furthermore, the
display means mounted in the information output device
displays the above operation status. The display means
mounted in the computer performs the same operation as
that of the display means mounted in the information output
device. In this case, information which is sent to the com-
puter via the second and first communication means is used
as display information.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing the first embodiment
of the present invention.

FIG. 2 is a memory map showing the contents of the
memory in the display device shown in FIG. 1.

FIG. 3 is a flow chart showing the operation of the
essential section shown in FIG. 1.

FIG. 4 is a block diagram showing the second embodi-
ment of the present invention.

FIG. 5 is a block diagram showing the third embodiment
of the present invention.

FIG. 6 is a block diagram showing ihe internal structure
of the display device 6B shown in FIG. 5.

FIG. 7 is a block diagram showing the fourth embodiment
of the present invention.

FIG. 8 is a flow chart showing the operation outline
shown in FIG. 7.

FIG. 9 is a block diagram showing the fifth embodiment
of the present invention.
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FIG. 18 1s a block diagram showing the sixtb embodiment
of the present invention.

FIG. 11 is a block diagram showing the seventh embodi-
ment of the present invention.

FIG. 12 is a block diagram showing the eighth embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The embodiments of the present invention will be
explained with reference to the accompanying drawings
hereunder.

FIG. 1 is a block diagram showing the first cmbodiment
of the present invention. In the drawing, a section 1 enclosed
by a chained line indicates a computer. In the section 1, a
reference numeral 2 indicates a CPU (central processing
unit), 3 a display controller for generating various signals for
video display, 4 a memory, and 5 2 communication control-
ler for communicating with peripheral devices. In addition,
a magpelic recording umit is mounted as a data storage
device which is not shown in the drawing.

A section 6 enclosed by another chaincd line indicates a
so-called multi-scan display device which can be applied 1o
various video signal specifications. In the section 6, a
reference numeral 7 indicates a microcomputer for control-
ling display of the display device 6, 8 a second commupi-
cation controller for communicating with the above com-
munication controller 5, 9 a second memory, 10 a general
deflection circuit of the display device, 11 a video circuit of
the display device, 12 a horizontal deflection yoke, 13 a
vertical deflection yoke, and 14 a color cathode-ray tube
(hereinafter called a CDT {color display tube)) for display-
ing color images.

The operation shown in FIG. 1 is as shown below. The
computer 1 has a structure which is the same as the general
structure of a conventional personal computer or work
station and the communication controller 5 controls a com-
munication interface such as RS-232C which is installed in
the standard type. When a control instruction of the display
device 6 is inputted firstly by 2 user of the computer from a
general keyboard which is not shown in the drawing of the
computer 1, it is coded digitally by a keyboard controller
which is neither shown in the drawing and CPU 2 identifies
the instruction and controls the communication controller 5.
The communication controller 5 sends the control instruc-
tion of the display device to the display device 6. When a
control instruction of the display device 6 which is inclnded
in the software for allowing the computer 1 to operate is read
from the external storage device such as a floppy disk drive
or hard disk drive which is not shown in the drawing, CPU
2 identifies the instruction and controls the communication
controller 5. The communication controller 5 also sends the
control instruction of the display device to the display device
6.

Next, the display device 6 sends the control instruction
from the computer 1 which is received by the communica-
tion controller 8 to the microcomputer 7. The microcom-
puter 7 identifies this control instruction and generates
contro] signals to the relevant portions to be adjusted in the
deflection circuit 10 or video circuit 11. The aforementioned
deflection circuit 10 and video circuit 11 can be adjusted in
the same way as with a conventional multiscan display and
the adjustment means has a structure which is the same as
that of a conventional multiscan display. By doing this, the
display size and position, brightness, contrast, and hue of
images displayed on the CDT 14 are made most suitable to
a user of the computer system.
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Furthermore, WYSIWYG (what you see is what you get)
contro] which makes an image displayed on the display
device 6 similar to print output of an output device other
than the display, for example, a printer can be realized only
by sending a control instruction for changing the display
position and size to the display device 6 instead of operating
and generaling display data by the computer 1. The interface
part of the above display device 6 such as the communica-
tion control terminal is mounted on the back or side of the
display device from a viewpoint of easy connection to the
computer 1 and appearance.

Furthermore, the aforemeniioned communication func-
tion is used for adjustment at a faclory. In this case,
necessary information is all wnitten into the memory 9 1 the
display device 6. FIG. 2 is a memory map showing the
contents of the memory 9 in the display device 6. For
adjustment at factory, data to be written can be all set. In a
case other than factory adjustment, namely, for adjustment
in a system as shown in FIG. 1, to prevent data requiring no
rewriting, namely, preset values at factory such as, for
example, the pumber of all data or the data within the
corresponding frequency range from being erased by mis-
take or rewritten, the computer 1 sends the ID number and
the microcomputer 7 in the display device 6 checks the ID
npumber with the rcgistered 1D gumber stored in the memory
9.

A flow chart of this check is shown in FI1G. 3. As shown
in the drawing, when the computer 1 and display device 6
are turned on at Step 1, each device is initialized at Step 2.
Concretely, CPU 2 and the microcomputer 7 read the
starting system software and put the peripheral circuit to be
connected to the CPU into the active state so that the next
operation can be performed. Then, at Step 3, the microcom-
puter 7 in the display device 6 waits for sending of the
identification number assigned to the computer 1, that is, the
so-called ID number from the computer 1. Next, at Step 4,
the microcomputer 7 receives the 1D number which is sent
from the computer 1 and checks whether the received 1D
number is registered in the registered ID number list which
is stored in the memory 9 in the display device 6.

When it is registered, at Step 5, the computer 1 is allowed
to control the display device 6 by external contro} instruc-
tions so that the user control of the display size, position,
brightness, and contrast can be performed by control instruc-
tions sent from the computer 1 thereafter. On the other hand,
when the received ID pumber is not registered in the
memory 9, at Step 6, the display device 6 is not allowed to
be controlled by extemal control instructions thereafter.
Therefore, even if any control instruction is sent from the
computer 1, the display device 6 will not accept it.

Or, at Step 5, the computer 1 may be allowed to perform
all the adjustments which can be performed by the display
device 6, that is, the same control as that for adjustment at
factory and at Step 6, a part of the control of the display
device 6 such as display control may be allowed.

By doing this, the display device 6 can be prevented from
careless control.

The above is an example that an ID number is sent to the
display device 6 from the computer 1. However, needless to
say, the reverse case of the above is possible. Namely, an ID
number is sent to the computer 1 from the display device 6
so that the computer 1 identifies that the display device 6
having a communication function is connected and the
computer 1 compares the ID pumber with the ID number
registered in the compnter 1. When the corresponding 1D
number Is registered, the computer 1 controls the display
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device 6 by a predetermined control instruction. When it is
oot registered, the computer 1 judges that it cannot control
the display device 6 and will not control the display device

By doing this, the computer 1 communicales with a
specific display device 6 and can exercise control such as
changing the color temperature of an image displayed on the
display device 6 or changing the display size depending on
the application software.

According to this embodiment, RS-232C is used as a
communication interface. However, a general-purpose inter-
face such as RS-422, RS-423, SCSI or GP-IB, or network
interface may be used. Furthermore, the embodiment may be
applied to an interface using optical signals instead of
electric signals. The above interface may be installed in the
neighborhood of the rear cabinet or lower pedestal of the
display device 6 for convenience of a user.

FIG. 4 is a block diagram showing the second embodi-
ment of the present invention. According to this
embodiment, when the ID number sent from the computer to
the display device is not registered in the memory 9, another
operation which is different from the operation shown in the
first embodiment is performed. Namely, according to this
embodiment, when the ID numbers do not match with each
other, nothing is displayed on the display device so as to
enbance the secrecy of information.

Next, the structure of F1G. 4 will be explained. In the
drawing, a reference numeral 6A indicates another display
device which is different from the display device 6 shown in
FIG. 1, 15 a horizontal deflection circuit, 16 a vertical
deflection circuit, 17 a synchronizing signal processing
circuit, 18 a horizontal phase control circuit, 19 2 horizontal
oscillating circuit, 20 a horizontal driving circuit, 21 a
horizontal deflection output circuit, 22 a video pre-amplifier
circuit, 23 a video blapking circuit, and 24 a video output
circuit. The other reference numerals which are the same as
those shown in FIG. 1 indicate the same functions. The
video circuit 11 is a general video circuit consisting of the
video pre-amplifier circuit 22, video blanking circnit 23, and
video output circuit 24. The horizontal deflection circuit 15
is a general deflection circuit consisting of the synchronizing
signal processing circuit 17, horizontal phase control circuit
18, borizontal oscillating circuit 19, horizontal driving cir-
cuit 20, and horizontal deflection output circuit 21. The
vertical deflection circuit 16 is also a general circuit which
has a structure similar to that of the horizontal deflection
circuit 15.

Next, the operation shown in FIG. 4 will be explained. In
the drawing, an ID number sent from the computer 1 is
inputted into the microcomputer 7 via the communication
controller 8. The microcomputer 7 checks the above 1D
number with the 1D number stored in the memory 9. When
the ID pumber stored in the memory 9 matches with the iD
number sent from the computer 1, the microcomputer 7
receives the contro] from the computer 1.

On the other hand, when the check results do not match
with each other, the microcomputer 7 controls the horizontal
oscillating circuit 19, fixes the oscillation frequency to a
predetermined value, and allows the display device 6A to
perform a honzontal deflection operation at a value different
from the horizontal frequencies of the video signal and
synchronizing sigpal which are sent from the computer.
Therefore, the image displayed on the CDT 14 is not
synchronized horizontally in this case and the screen content
cannot be judged. When the vertical defiection circuit 16 is
controlled in the same way, the image displayed on the CDT
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14 1s not synchronized vertically on the screen. By control-
Ling the video blanking circuit 23 of the video circuit 11, the
video display period may be blanked so that no image is
displayed on the CDT 14.

By using the aforementioned methods independently or
combined, only when a user of the computer system enters
a predetermined 1D pumber from the keyboard, it is dis-
played correctly on the display device 6A and information
displayed on the CDT 14 can be prevented from careless
indication.

FIG. 5 is a block diagram of the third embodiment of the
present invention. According to this embodiment, the dis-
play device is provided with a plurality of communication
functions and a plurality of display devices can be connected
with the communication interface. In the drawing, reference
nureerals 6B, 6C, and 6D indicate display devices having the
same structure, V1, V2, and V3 lines for video signals and
synchronizing signals, C1, C2, and C3 communication lines
for, for example, RS-232C, and 1 the aforementioned com-
puter. Each of the display devices 6B, 6C, and 6D has a
plurality of video signal 1/O terminals and communication
interface I/O terminals and a registered ID number. Accord-
ing to this embodiment, as shown in FIG. 5, 1 is assigned to
the display device 6B as an ID number, 2 to the display
device 6C as an ID number, and 3 to the display device 6D
as an 1D number.

Next, the operation shows in FIG. 5 will be explained. In
the drawing, for example, when controlling the display
device 6B from the computer 1, the ID number 1 is sent to
the line C1 and the display device 6B is controlled appro-
priately from the computer 1. Next, when controlling the
display device 6C, the ID pumber 2 is sent from the
computer 1 in the same way. Then, the ID pumber is
received by the display device 6C via the lines C1 and C2
and the display device 6C can be controlled appropriately
from the computer 1.

Since a plurality of display devices can be controlled by
a computer ip this way, a plurality of display devices can be
adjusted at a time, for example, at the time of delivery
adjustment at a factory. Furthermore, by using a multi-
display system for displaying an image by assembling a
plurality of display devices and for displaying various
images on each screen, the display devices can be hued and
adjusted in brightness simply.

FIG. 6 is a block diagram showing the internal structure
of the display device 6B shown in FI1G. 5. In the drawing, a
reference numeral 25 indicates a communication controller
having two communication ports and 26 a divider of video
signals and synchronizing signals. The communication con-
troller 25 sends or receives data to or from the computer 1
in the same way as the communication controller 8 of the
display device 6 shown in FIG. 1 and also divides the
communication lines and relays other display devices. On
the other hand, the divider 26 divides video signals or
synchronizing signals sent from the computer 1 or signal
source to other display devices. By using such a strnucture, a
plurality of display devices can be connected to a computer
as shown in FIG. 5.

Next, the fourth embodiment of the present invention will
be described. F1G. 7 is a block diagram showing the fourth
embodiment of the present invention. In the drawing, a
reference pumeral 1B indicates a computer, 31 an audio
control circuit for producing a sound, 32 a speaker, 6E a
display device, 27 and 28 analog-digital converters
(heremafter abbreviated to ADC), and 29 and 30 digital-
analog comverters (hereinafter abbreviated to DAC). The
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other reference numerals which are the same as those shown
in FIG. 1 indicate the same functions. The operation of F1G.
7 will be explained hereunder with reference to the operation
flow chart shown in FIG. 8.

‘When the computer 1B and display device 6E are started
at Step 10 as shown in FIG. §, they start communication with
each other via the communication controllers 5 and 8 at Step
11 next. Then, at Step 12, the computer 1B calls the display
device 6E. Whego no response is received, the computer 1B
judges that the display device 6E is faulty, starts the audio
contro] circuit 31 at Step 13, and informs the user of the
computer 1B that the display device 6E is faulty from the
speaker.

‘When the communication succeeds, at Step 14, the micro-
computer 7 fetches information of the operation status of the
deflection circuit 10 or video circuit 11 in the display device
6E from the voltage at a predetermined part in the circuit as
digital information via the ADCs 27 and 28. Next, at Step 15,
the microcomputer 7 judges whether the value which is
fetched at Step 14 is a value in the normal operation status.
When the microcomputer 7 judges it as an error, it informs
the computer 1B of the faulty value via the communication
controller 8 and CPU 2 of the computer 1B allows the audio
control circuit 31 to operate and generatles a message
forming an error of the display device 6E from the speaker
32. Furthermore, CPU 2 allows the display controlter 3 to
operate and displays also a message informing an ersor on
the CDT 14 via the video circuit 11.

In this case, when an indication code informing the faulty
part is sent to the computer 1B from the display device 6E
simultaneously, the computer 1B judges the indication code
and can inform the user or a customer engineer of the display
device 6E of the faulty part by sound or display.

When the display device 6E is normal at Step 15, the
computer 1B cap exercise the communicatiop control such
as the display size, hue, and brightness of the display device
6E at Step 17. At this step, when a control instruction is sent
to the display device 6E from the computer 1B, the micro-
computer 7 decodes the instruction and outputs the control
code to the corresponding DAC 29 or 30. The DAC 29 or 30
controls a predetermined control part at the DC control
voltage corresponding to the above control code and con-
trols the display size, position, and hue of the image dis-
played on the CDT 14. When the above series of operations
ends, the computer 1B returns to Step 14 and repeats the
operations from the monitor mode of a faulty operation of
the display device 6E to the normal operation at Step 17.

As mentioned above, the computer 1B can be informed of
a faulty operation by using the communication function of
the display device 6E. Therefore, the user can judge the
faulty part and can maintain the system easily.

FIG. 9 is a block diagram showing the fifth embodiment
of the present invention. This embodiment obtains the same
effect as that of the embodiment showe in FIG. 7. In F1G. 9,
a reference numeral 6F indicates a display device, 33 a
liquid. crystal display controller in the display device 6F, and
34 a liquid crystal display panel mounted i the display
device 6F. The other reference numerals which are the same
as those shown in FIGS. 1 and 7 indicate the same functions.

The operation shown in FIG. 9 is basically the same as
that shown in F1G. 7. The operation of the deflection circuit
10 or video circuit 11 is monitored by the microcomputer 7
via the ADC 27 or 28. When an error occurs, the micro-
computer 7 transmits an indication code informing the
occurrence of an error to the computer 1B via the commu-
nication Ine and informs the user of it by voice from the
speaker 32.
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Furthermore, the microcomputer 7 allows the liquid crys-
tal display controller 33 in the display device 6F 1o operate
and displays information of the occurmrence of the fault and
faulty part on the liquid crystal display panel 34. By doing
this, information when an error occurs in the display device
6F can be obtained more surely.

FIG. 10 is a block diagram showing the sixth embodument
of the present invention. This embodiment obtains the same
effect as that of the embodiment shown in FIG. 9. In F1G. 10,
a reference numeral 1C indicates a computer and 35 a liquid
crystal display controller in the computer 1C. The other
reference numerals which are the same as those shown in
FIGS. 1 and 9 indicate the same functions. In F1G. 10, the
display function for a fault and faulty operation of the
display device shown in FIG. 9 is mounted in the computer

Namely, when an error occurs in the internal circut of the
display device 6E, the voltage detected by the ADC 27 or 28
is digitized and processed by the microcomputer 7 as faulty
voltage occurrence information and information informing
an error 1s transmitted to the computer 1C via the commu-
nication controller 8. In the computer 1C, CPU 2 decodes the
transmitted faulty information. When CPU 2 identifies the
faulty part of the display device 6E, it allows the audio
control circuit 31 to operate as an audio signal and informs
the user of the fault by an andio message from the speaker
32 on one hand. On the other hand, CPU 2 controls the hiquid
crystal display controller 35 so as to display characters or
graphics on the liquid crystal display panel 34. By doing
this, the user of the display device 6E can be informed of an
error or fault of the display device 6E and can maintain the
system easily.

FIG. 11 is a block diagram showing the seventh embodi-
ment of the present invention. In the drawing, a reference
pumeral 36 indicates a power supply of the deflection circuit
10 and video circuit 11. The other reference numerals which
are the same as those shown in FIG. 1 indicate the same
functions.

Next, the operation shown in FIG. 11 wilt be explained.
In FIG. 11, when a control instruction to the display device
6 is issued from CPU 2 of the computer 1, the communi-
cation controller 5 changes the control instruction to a one
in the signal format suited to communication and sends it to
the display device 6. The display device 6 returns the signal
received by the communication controller 8 to the control
instruction which can be identified by the microcomputer 7
and sends it to the microcomputer 7. The microcomputer 7
judges the control instruction and decides the part of a
predetermined section in the display device 6 to be con-
trolled.

When the control instruction relates to control of the
power supply 36 and is an instruction for stopping power
supply from the power supply 36 to the deflection circuit 10,
or video circuit 11, or both circuits, the microcomputer 7
controls the power supply 36 so as to stop the above power
supply. Therefore, the image display on the CDT 14 is also
stopped.

By doing this, for example, when the computer 1 is not in
operation for a predetermined period, the operation power
supply for the display device 6 can be automatically put into
the off state. Therefore, unnecessary power consumption can
be restrained and the life span of the display device can be
lengthened. The aforementioned is power supply off control.
However, needless to say, power supply on control is also
possible. Namely, in this case, when the computer 1 is tumed
on or the computer 1 is changed from the function stop state
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to the active state, the microcomputer 7, power supply 36,
deflection circuit 10, and video circuit 11 perform the
reverse operation of the aforementioned so that the display
device automatically starts to display.

FIG. 12 is a block diagram showing the eighth embodi-
mept of the present invention. In the drawing, a reference
pumeral 37 indicates a display controller and the other
pumerals which are the same as those shown in FIG. 1
indicate units performing the same functions as those shown
in FIG. 1.

Next, the operation of FI1G. 12 will be explaioed. In FIG.
12, video information is sent to the display device 6 from the
communication controller 5 in addition to a control instruc-
tion of the display device 6 which is explained in the
embodiment shown in FIG. 1. This video information is a
digital signal in the same way as a signal which is mputted
to the display controller 3 in the embodiment shown in FIG.
1. The communication controller 8 of the display device 6
sends video information among the received signals to the
display controller 37. The display controller 37 performs an
operation which is the same as that of the display controller
shown in FIG. 1 and generates a video signal 1o be inputted
to a general display. By doing this, also in the embodiment
shown in FIG. 12, an effect which is the same as that shown
in FIG. 1 can be obtained. Furthermore, in FIG. 12, since
video information is trapsmitted via a communication inter-
face which is connected between the computer 1 and display
device 6, a video signal line which Is conventionally nec-
essary is not necessary.

According to the present invention, a user of a computer
can exercise various types of control for an information
output device such as a display device from the keyboard of
the computer or by the software incorporated in the com-
puter. Therefore, the operability of the computer system is
1mproved so that the system can be used easily and the user
can obtain a desired information output status easily.

When an identification pumber is set to each device, a
value which is set by the above control will not be lost by
a careless operation of a user. By setting an identification
number for a specific user, the secret of information can be
protected inversely. Since the power supply for the infor-
mation output device can be controlled by the computer
when pecessary, unnecessary power consumption can be
restrained.

Since the status of the information output device can be
monitored simply, the system can be protected against a
malfunction and maintained easily. Furthermore, the afore-
mentioned control hardware can be realized in a minimum
structure.
What is claimed is:
1. A display unit comprising:
means for receiving video signals for video display from
a video source;

memory means for storing at leasl display unit
information, wherein said display unit information
includes an identification number for uniquely rdenti-
fying the display unit; and

a communication controller capable of bi-directionally

communicating with the video source;

wherein said communication controller communicates the

display unit information to the video source and the
display unit receives a signal from the video source that
is generated based on the display unit information.

2. A display unit according to claim 1, wherein the video
source is a compulter.
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3. A display unit compnsing:

a video circuit adapted to display video signals sent by a

[N

video source;
memory i which at least display unit informaltion is

stored, wherein said display unit information includes °

an identification number for uniquely identifying the
display unit; and

comimupication controller capable of bi-directionally
communicaling with the video source;

12

wherein said communication controller communicates the
display unit information from the display unit to the
video source and said display unit receives a signal
from said video source that is generated based on the
display unit information.
4. A display unit according to claim 3, wherein the video
source is a computer.
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FIG. 7
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DISPLAY UNIT WITH CONTROLLER
ENABLING BI-DIRECTIONAL
COMMUNICATION WITH COMPUTER

CROSS REFERENCE TO RELATED
APPLICATION

This application is related to U.S. application Ser. No.
09/732,292, filed on the same date, and is a continuation of
U.S. application Ser. No. 09/265,363, filed Mar. 10, 1999,
now U.S. Pat. No. 6,247,090 which is a continuation of U.S.
application Ser. No. 08/833,346, filed Apr. 4, 1997, now U .S.
Pat. No. 5,887,147, issued Mar. 23, 1999, which is a
continuation of U.S. application Ser. No. 08/598,903, filed
Feb. 9, 1996, now U.S. Pat. No. 5,652,845, issued Jul. 29,
1997, which is a continuation of U.S. application Ser. No
08/190,848, filed Feb. 3, 1994, now abandoned, the subject
matter of which is incorporated by reference herein.

BACKGROUND OF THE INVENTION

The present invention relates to an information output
system or display apparatus including a computer and an
information output device such as a display device or a
printer as a computer tenminal and more particularly to an
information output system or display apparatus for perform-
ing various types of control such as the information output
method and allowing or not allowing of information output
from the computer connected to the above information
output device via a communication interface.

In current display devices as computer terminals, a wide
variety of display positions and sizes on the screen and video
signal frequencies to be displayed are used depending on
video signals to be inputted. Therefore, a display or a
so-called multi-scan display has been used so that a display
device can handle various video signals.

A microcomputer or a memory LSI is used to provide a
most suitable display image for each video signal as this type
of display device. Such a prior art is indicated in Japanese
Patent Application Laid-Open No. 1-321475.

According to this prior art, the microcomputer controls
the memory which stores information of the display position
and size on the screen for each video sigpal beforehand and
reads the information of the most suitable display position
and size on the screen depending on the input video signal
from the memory. The microcomputer outputs a control
signal on the basis of the read information. This control
signal is applied to the deflection circuit as a control voltage
or control current through a D-A converter so as to control
the voltage or current at a predetermined part of the deflec-
tion circuit. By doing this, the display size and position of
the display device can be adjusted. When a video signal
inputted to the display device is not a known signal, no
corresponding information is kept in the above memory.
Therefore, the switch mounted on the fropt of the display
device is operated so as to input the adjustment informaticn
of the display position and size on the screen. The control
circuit of the above microcomputer creates deflection con-
tro} information on the basis of the above input information
and adjusts the display position and size.

According to the aforementioned prior art, the display
device obtains a most suitable screen display according to
the input video signal. However, according to another prior
art, the computer controls and changes the display status.
Such a prior art is indicated in Japanese Patent Application
Laid-Open No. 61-84688. According to this prior art, a
discrimination pulse is superimposed at the blanking interval
of a video signal outputted from the computer and the
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deflection frequency of the display device is changed on the
basis of this discrimination pulse.

According to the former prior art among the aforemen-
tioned prior arts, the control of the display position and size
on lhe screen is managed by the display device. Therefore,
when adjustment is required or requested from the user of
display device, it is necessary to perform manual adjustment
using the adjustment switch of the display device each time
and it is rather troublesome to operate the system.

According to the latter prior art among the aforemen-
tioned prior arts, the control can be operated by the com-
puter. However, since the operation is such that the deflec-
tion frequency is simply changed on the basis of the
discrimination pulse superimposed on the video signal, an
image cannot be adjusted to the display image (display
position and size) which is required by a user of the
computer. Namely, there is 2 problem imposed that the status
which is simply desired by the user cannot be obtained.
Furtbermore, no consideration is given to prevention of
display (indication) of carcless images (information) and
restraining of unnecessary power consumption. Even if the
discrimination pulse is superimposed at {he blanking interval
of the video signal, the video blanking level is generally
shallow in the case of the display device, so that the
discrimination pulse is displayed. Furthermore, the control is
applied only in one direction from the computer to the
display device and no information is sent in the reverse
direction, so that there is another problem imposed that a
malfunction cannot be avoided.

SUMMARY OF THE INVENTION

An object of the present invention is 1o provide an
information output system wherein a computer can exercise
various types of control of an information output device
such as a display device. Another object of the present
invention is to provide an information output system for
maintaining secrecy of information and for restraining
power consumption. A further object of the present inven-
tion is to provide an information output system for inform-
ing the computer of the operation status of the information
output device so as to allow easy mainlenance.

To accomplish the above objects, according to the present
invention, in an information output system consisting of at
least a computer and an information output device, the
computer s equipped with a first communication means and
the information output device is equipped with a second
communication means. Furthermore, a control processing
means and a memory means for storing the identification
number of the computer beforehand are added to the infor-
mation output device, or a memory means for storing the
identification number of the information output device
beforehand is mounted in the computer in addition to the
first communication means. The above second communica-
tion means has a plurality of communication interfaces.
Furthermore, a detection means for detecting the internal
operation status and a control processing means for judging
the detection result are added to the information output
device and an audio output means for outputting the opera-
tion status in voice is added to the computer. A second
display means for displaying the operation status is mounted
in the information output device. Or, a display means for
displaying the operation status of the information output
device is mounted in the computer.

The first communication means in the computer controls
communication with the information output device and the
second communication means in the information output
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device controls communication with the computer. The
contro} processing means operales and generates control
signals for exercising various types of control for the infor-
mation output device on the basis of control structions
from the second communication means and compares the
identification number of the computer stored in the memory
means with the identification number sent from the com-
puter via the first and second communication means. When
a comparison result match occurs, the control processing
means controls a predetermined part in the information
output device.

In the memory means mounted in the computer, the
identification number for identifying the information output
device is stored beforehand. When the identification number
which is sent from the information output device via the
second and first communication means matches with the
identification number which is stored in the memory means
beforehand, the computer communicates with the informa-
tion output device.

When no comparison result match occurs, the above
control processing means controls so that information which
is sent from the computer to the information output device
is not normally outputted from the information output
device. By doing this, information of a computer user will
not be indicated carelessly.

When the second communication means has a plurality of
communication interfaces, it can communicate with another
plurality of information output devices and the computer and
in the state that a plurality of similar information output
devices are connected to the computer, it can exercise
various types of control for the information output devices
and can ioform the computer of the status of each informa-
tion output device.

The detection means detects the internal operation status
of the information output device and the control processing
means judges the detection result. The audio output means
indicates the operation status of the information output
device in voice on the basis of the judgment result which is
sent from the information output device to the computer via
the second and first communication means. Furthermore, the
display means mounted in the information output device
displays the above operation status. The display means
mounted in the computer performs the same operation as
that of the display means mounted in the information ostput
device. In this case, information which is sent to the com-
puter via the second and first communication means is used
as display information.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram shbowing the first embodiment
of the present invention.

FIG. 2 is a memory map showing the contents of the
memory in the display device shown in FIG. 1.

FIG. 3 is a flow chart showing the operation of the
essential section shown in FIG. 1.

FIG. 4 is a block diagram showing the second embodi-
ment of the present invention.

FI1G. 5 is a block diagram showing the third embodiment
of the present invention.

FI1G. 6 is a block diagram showing the internal structure
of the display device 6B shown in FIG. 5.

FIG. 7 is a block diagram showing the fourth embodiment
of the present invention.

FIG. 8 is a flow chart showing the operation outline
shown in FIG. 7.
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F1G. 9 is a block diagram showing the fifth embodiment
of the present invention.

FIG. 10 s a block diagram showing the sixth embodiment
of the present invention.

F1G. 11 is a block diagram showing the seventh embodi-
ment of thc present invention.

FIG. 12 is a block diagram showing the eighth embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The embodiments of the present invention will be
explained with reference to the accompanying drawings
hereunder.

F1G. 1 15 a block diagram showing the first embodiment
of the present invention. In the drawing, a section 1 enclosed
by a chained line indicates a computer. In the section 1, a
reference numeral 2 indicates a CPU (central processing
unit), 3 a display controller for generating various signals for
video display, 4 a memory, and § a communication control-
ler for communicating with peripheral devices. In addition,
a magnetic recording unit is mounted as a data slorage
device which is not shown in the drawing.

A section 6 enclosed by another chained line indicates a
so-called mulli-scan display device which can be applied to
various video sigpal specifications. In the section 6, a
reference numera} 7 indicates a microcomputer for control-
ling display of the display device 6, 8 a second communi-
cation controller for communicating with the above com-
munication controller 5, 9 a second memory, 10 a general
deflection circuit of the display device, 11 a video circuit of
the display device, 12 a horizontal deflection yoke, 13 a
vertical defiection yoke, and 14 a color cathode-ray tube
(bereinafter called a CDT (color display tube)) for display-
ing color images.

The operation shown in FIG. 1 is as shown below. The
computer 1 has a structure which is the same as the general
structure of a conventiobal personal computer or work
station and the communication controller 5 controls a com-
munication interface such as RS-232C which is installed in
the standard type. When a control instruction of the display
device 6 is inputted firstly by a user of the computer from a
general keyboard which is not shown in the drawing of the
computer 1, it is coded digitally by a keyboard controller
which is neither shown in the drawing and CPU 2 identifies
the instruction and controls the communication controller 5.
The communication controller 5 sends the control instruc-
tion of the display device to the display device 6. When a
control instruction of the display device 6 which is included
in the software for allowing the computer 1 1o operate is read
from the external storage device such as a floppy disk drive
or hard disk drive which is not shown in the drawing, CPU
2 identifies the instruction and controls the communication
controller 5. The communication controller 5 also sends the
control instruction of the display device to the display device
6.

Next, the display device 6 sends the control instruction
from the computer 1 which is received by the communica-
tion controller 8 to the microcomputer 7. The microcom-
puter 7 identifies this control instruction and generates
control signals to the relevant portions to be adjusted in the
defiection circnit 10 or video circuit 11. The aforementioned
defiection circuit 10 and video circuit 11 can be adjusted in
the same way as with a conventional multiscan display and
the adjustment means has a structure which is the same as
that of a conventional multiscan display. By doing this, the
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display size and position, brightpess, contrast, and bue of
images displayed on the CDT 14 are made most suitable to
a user of the computer system.

Furthermore, WYSIWYG (what you see is what you get)
control which makes an image displayed on the display
device 6 similar to print output of an output device other
than the display, for example, a printer can be realized only
by sending a control instruction for changing the display
position and size to the display device 6 instead of operating
and generating display data by the computer 1. The interface
part of the above display device 6 such as the communica-
tion control terminal is mounted on the back or side of the
display device from a viewpoint of easy connection to the
computer 1 and appearance.

Furthermore, the aforementioned communication func-
tion is used for adjustment at a factory. In this case,
necessary information is all written into the memory 9 in the
display device 6. FIG. 2 is a memory map showing the
contents of the memory 9 in the display device 6. For
adjustment at faclory, data to be written can be all set. In a
case other than factory adjustment, namely, for adjustment
in a system as shown in FIG. 1, to prevent data requiring no
rewriting, pamely, preset values at factory such as, for
example, the number of all data or the data wiihin the
corresponding frequency range from being erased by mis-
take or rewritten, the computer 1 sends the 1D number and
the microcomputer 7 in the display device 6 checks the 1D
number with the registered ID number stored in the memory
9.

A flow chart of this check is shown in FIG. 3. As shown
in the drawing, when the computer 1 and display device 6
are turned on at Step 1, each device is initialized at Step 2.
Concretely, CPU 2 and the microcomputer 7 read the
starting system software and put the peripheral circuit to be
connected to the CPU into the active state so that the next
operation can be performed. Then, at Step 3, the microcom-
puter 7 in the display device 6 waits for sending of the
identification number assigned to the computer 1, that is, the
so-called ID number from the computer 1. Next, at Step 4,
the microcomputer 7 receives the 1D number which is sent
from the computer 1 and checks whether the received 1D
pumber is registered in the registered ID number List which
is stored in the memory 9 in the display device 6.

When it is registered, at Step 5, the computer 1 is allowed
to control the display device 6 by external control instruc-
tions so that the user control of the display size, position,
brightness, and contrast can be performed by control instruc-
tions sent from the computer 1 thereafter. On the other hand,
when the received 1D pumber is not registered in the
memory 9, at Step 6, the display device 6 is not allowed to
be controlled by external control instructions thereafter.
Therefore, even if any control ipstruction is sent from the
computer 1, the display device 6 will not accept it.

Or, at Step 35, the computer 1 may be allowed to perform
all the adjustments which can be performed by the display
device 6, that is, the same control as that for adjustment at
factory and at Step 6, a part of the control of the display
device 6 such as display control may be allowed.

By doing this, the display device 6 can be prevented from
careless control.

The above is an example that an ID number is sent to the
display device 6 from the computer 1. However, needless to
say, the reverse case of the above is possible. Namely, an ID
number is sent to the computer 1 from the display device 6
so that the computer 1 identifics that the display device 6
having a communication function is connected and the
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computer 1 compares the ID number with the ID pumber
registered in the computer 1. When the corresponding ID
pumber is registered, the computer 1 controls the display
device 6 by a predetermined control instruction. When it is
not registered, the computer 1 judges that it cannot control
the display device 6 and will not control the display device
6.

By doing this, the computer 1 communicates with a
specific display device 6 and can exercise control such as
changing the color temperature of an image displayed on the
display device 6 or changing the display size depending on
the application software.

According to this embodiment, RS-232C is used as a
communication interface. However, a general-purpose inter-
face such as RS-422, RS-423, SCSI or GP-IB, or network
interface may be used. Furthermore, the embodiment may be
applied to an interface using optical signals instead of
electric signals. The above interface may be installed in the
neighborhood of the rear cabinet or lower pedestal of the
display device 6 for convenience of a user.

FIG. 4 is a block diagram showing the second embodi-
ment of the present invention. According to this
embodiment, when the ID number sent from the computer to
the display device is not registered in the memory 9, another
operation which is different from the operation shown in the
first embodiment is performed. Namely, according to this
embodiment, when the ID mumbers do not match with each
other, nothing is displayed on the display device so as to
enhance the secrecy of information.

Next, the structure of FIG. 4 will be explained. In the
drawing, a reference numeral 6A indicates another display
device which is different from the display device 6 shown in
FIG. 1, 15 a horizontal deflection circuit, 16 a vertical
deflection circuit, 17 a synchronizing signal processing
circuit, 18 a horizontal phase control circuit, 19 a horizontal
oscillating circuit, 20 a horizontal driving circuit, 21 a
horizontal deflection output circuit, 22 a video pre-amplifier
circuit, 23 a video blanking circuit, and 24 a video output
circuit. The other reference numerals which are the same as
those shown in FIG. 1 indicate the same functions. The
video circuit 11 is a general video circuit conststing of the
video pre-amplifier circuit 22, video blanking circuit 23, and
video output circuit 24. The horizontal deflection circuit 15
is a general deflection circuit consisting of the synchronizing
signal processing circuit 17, horizontal phase control circuit
18, horizontal oscillating circuit 19, horizontal driving cir-
cuit 20, and horizontal deflection output circuit 2X. The
vertical deflection circuit 16 is also a general circuit which
has a structure similar to that of the horizontal deflection
circuit 15.

Next, the operation shown in FIG. 4 will be explained. In
the drawing, an ID pumber sent from the computer 1 is
inputted into the microcomputer 7 via the communication
controller 8. The microcomputer 7 checks the above ID
number with the ID number stored in the memory 9. When
the ID number stored io the memory 9 matches with the ID
number sent from the computer 1, the microcomputer 7
receives the control from the computer 1.

On the other hand, when the check results do not match
with each other, the microcomputer 7 controls the horizontal
oscillating circuit 19, fixes the oscillation frequency to a
predetermined value, and allows the display device 6A to
perform 2 horizontal deflection operation at a value different
from the honzontal frequencies of the video signal and
synchronizing signal which are sent from the computer.
Therefore, the image displayed on the CDT 14 is not
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synchronized horizontally in this case and the screen content
cannot be judged. When the vertical deflection circuit 16 is
controlled in the same way, the image displayed on the CDT
14 is not synchronized vertically on the screen. By control-
ling the video blanking circuit 23 of the video circuit 11, the
video display period may be blanked so that no image is
displayed on the CDT 14.

By using the aforementioned methods independently or
combined, only when a user of the computer system enters
a predetermined 1D pumber from the keyboard, it is dis-
played correctly on the display device 6A and information
displayed on the CDT 14 can be prevented from careless
indication.

FIG. 5 is a block diagram of the third embodiment of the
present invention. According to this embodiment, the dis-
play device is provided with a plurality of communication
functions and a plurality of display devices can be connected
with the communication interface. In the drawing, reference
numerals 6B, 6C, and 6D indicate display devices baving the
same structure, V1, V2, and V3 lines for video signals and
synchronizing signals, C1, C2, and C3 communication lines
for, for example, RS-232C, and 1 the aforementioned com-
puter. Each of the display devices 6B, 6C, and 6D has a
plurality of video signal 1/0 terminals and communication
interface 1/0 terminals and a registered ID number. Accord-
ing to this embodiment, as shown in FIG. 5, 1 is assigned to
the display device 6B as an ID number, 2 to the display
device 6C as an ID number, and 3 to the display device 6D
as an ID pumber.

Next, the operation shown in FIG. 5 will be explained. In
the drawing, for example, when controlling the display
device 6B from the computer 1, the ID number 1 is sent to
the line C1 and the display device 6B is controlled appro-
priately from the computer 1. Next, when controlling the
display device 6C, the 1D number 2 is sent from the
computer 1 m the same way. Then, the ID pumber is
received by the display device 6C via the lines C1 and C2
and the display device 6c caun be controlled appropriately
from the computer 1.

Since a plurality of display devices can be controlled by
a computer in this way, a plurality of display devices can be
adjusted at a time, for example, at the time of delivery
adjustment at a factory. Furthermore, by using a multi-
display system for displaying an image by assembling a
plurality of display devices and for displaying various
images on each screen, the display devices can be hued and
adjusted in brightness simply.

FIG. 6 is a block diagram showing the internal structure
of the display device 6B shown in FIG. 5. In the drawing, a
reference numeral 25 indicates a communication controller
baving two comunication ports and 26 a divider of video
signals and synchronizing signals. The communication con-
troller 25 sends or receives data to or from the computer 1
in the same way as the communication controller 8 of the
display device 6 shown-in FIG. 1 and also divides the
communication lines and relays other display devices. On
the other hand, the divider 26 divides video signals or
synchronizing signals sent from the computer 1 or signal
source to other display devices. By using such a structure, a
plurality of display devices can be connected to a compuler
as shown in FIG. S. .

Nexl, the fourth embodiment of the present invention will
be described. FIG. 7 is a block diagram showing the fourth
embodiment of the present invention. In the drawing, a
reference numeral 1B indicates a computer, 31 an audio
control circuit for producing a sound, 32 a speaker, 6E a
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display device, 27 and 28 analog-digital converters
(hereinafter abbreviated to ADC), and 29 and 30 digital-
analog converters (hereinafter abbreviated to DAC). The
other reference numerals which are the same as those shown
in FIG. 1 indicate the same functions. The operation of FIG.
7 will be explained hereunder with reference to the operation
flow chart shown is FIG. 8.

When the computer 1B and display device 6E are started
at Step 10 as shown in FI1G. 8, they start commusication with
each other via the communication controllers 5 and 8 at Step
11 next. Then, at Step 12, the computer 1B calls the display
device 6E. When no response is received, the computer 1B
judges that the display device 6E is faulty, starts the audio
control circuit 31 at Step 13, and informs the user of the
computer 1B that the display device 6E is faulty from the
speaker.

When the communication succeeds, at Step 14, the micro-
computer 7 fetches information of the operation status of the
deflection circuit 10 or vidco circuit 11 in the display device
6E from the voltage at a predeterined part in the circuit as
digital information via the ADCs 27 and 28. Nexi, at Step 15,
the microcomputer 7 judges whether the value which is
fetched at Step 14 is a value in the normal operation status.
When the microcomputer 7 judges it as an error, it informs
the computer 1B of the faulty value via the commupication
coutroller 8 and CPU 2 of the computer 1B allows the audio
coutrol circuit 31 to operate and generates a message
informing an error of the display device 6E from the speaker
32. Furtherimore, CPU 2 allows the display controller 3 to
operate and displays also a message informing an error on
the CDT 14 via the video circuit 11.

In this case, when an indication code informing the faulty
part is sent to the computer 1B from the display device 6E
simultancously, the computer 1B judges the indication code
and can inform the user or a customer engineer of the display
device 6E of the faulty part by sound or display.

When the display device 6E is normal at Step 15, the
computer 1B can exercise the communication control such
as the display size, hue, and brightness of the display device
6E at Step 17. At this step, when a control instruction is sent
to the display device 6E from the computer 1B, the micro-
computer 7 decodes the instruction and outputs the control
code to the corresponding DAC 29 or 30. The DAC 29 or 30
controls a predetermined control part at the DC control
voltage corresponding to the above control code and con-
trols the display size, position, and hue of the image dis-
played on the CDT 14. When the above series of operations
ends, the computer 1B returns to Step 14 and repeats the
operations from the monitor mode of a faulty operation of
the display device 6E to the normal operation at Step 17.

As mentioned above, the computer 1B can be informed of
a faulty operation by nsing the communication function of
the display device 6E. Therefore, the user can judge the
faulty part and can maintain the system easily.

FIG. 9 is a block diagram showing the fifth embodiment
of the present invention. This embodiment obtains the same
effect as that of the embodiment shown in F1G. 7. In FIG. 9,
a reference mumeral 6F indicates a display device, 33 a
Biquid crystal display controller in the display device 6F, and
34 a liquid crystal display panel mounted in the display
device 6F. The other reference numerals which are the same
as those shown in FIGS. 1 and 7 indicate the same functions.

The operation shown in FIG. 9 is basically the same as
that shown in FIG. 7. The operation of the deflection circuit
10 or video circuit 11 is monitored by the microcomputer 7
via the ADC 27 or 28. When an error occurs, the micro-
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computer 7 transmits an indication code informing the
occurrence of an error to the computer 1B via the commu-
nication line and informs the user of it by voice from the
speaker 32.

Furthermore, the microcomputer 7 allows the liquid crys-
ta] display controller 33 in the display device 6F to operate
and displays information of the occurrence of the fault and
faulty part op the hiquid crystal display panel 34. By doing
this, information when an error occurs in the display device
6F can be obtained more surely.

FIG. 10 is a block diagram showing the sixth embodiment
of the present invention. This embodiment obtains the same
effect as that of the embodiment shown in FIG. 9. In FIG. 10,
a reference numeral 1C indicates a computer and 35 a liquid
crystal display controller in the computer 1C. The other
reference numerals which are the same as those shown in
FIGS. 1 and 9 indicate the same functions. In FIG. 10, the
display function for a fault and faulty operation of the
display device shown in FIG. 9 is mounted 1in the computer
1C.

Namely, when an error occurs in the internal circuit of the
display device 6E, the voltage detected by the ADC 27 or 28
is digitized and processed by the microcomputer 7 as faulty
voltage occurrence information and information informing
an error 1s transmitted to the computer 1C via the commu-
nication controller 8. In the computer 1C, CPU 2 decodes the
transmitted faulty information. When CPU 2 identifies the
faulty part of the display device 6E, it allows the audio
control circuit 31 to operate as an audio signal and informs
the user of the fault by an audio message from the speaker
32 on one band. On the other band, CPU 2 controls the liqud
crystal display countroller 35 so as to display characters or
graphics on the liquid crystal display panel 34. By doing
this, the user of the display device 6E can be informed of an
error or fault of the display device 6E and can maintain the
system easily.

FIG. 11 is a block diagram showing the seventh embodi-
ment of the present invention. In the drawing, a reference
numeral 36 indicates a power supply of the deflection circuit
10 and video circuit 11. The other reference numerals which
are the same as those shown in FIG. 1 indicate the same
functions.

Next, the operation shown in FIG. 11 will be explained.
In FIG. 11, when a control instruction to the display device
6 is issued from CPU 2 of the computer 1, the communi-
cation controller 5 changes the control instruction to a one
in the sigpal format suited to communication and sends it to
the display device 6. The display device 6 returns the signal
received by the commurication controller 8 to the control
instruction which can be identified by the microcomputer 7
and sends it 1o the microcomputer 7. The microcomputer 7
judges the control instruction and decides the part of a
predetermined section in the display device 6 to be con-
trolled.

When the control instruction relates to coatrol of the
power supply 36 and is an instruction for stopping power
supply from the power supply 36 to the deflection circuit 10,
or video circuit 11, or both circvits, the microcomputer 7
controls the power supply 36 so as to stop the above power
supply. Therefore, the image display on the CDT 14 is also
stopped.

By doing this, for example, when the computer 1 is not in
operation for a predetermined period, the operation power
supply for the display device 6 can be automatically put into
the off state. Therefore, unnecessary power copsumption can
be restrained and the life span of the display device can be
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lengthened. The aforementioned is power supply off control.
However, needless to say, power supply on control is also
possible. Namely, in this case, when the computer 1 is turned
on or the computer 1 is changed from the function stop slale
to the active state, the microcomputer 7, power supply 36,
deflection circuit 10, and video circuit 11 perform the
reverse operation of the aforementioned so that the display
device automatically starts to display.

FIG. 12 is a block diagram showing the eighth embodi-
ment of the present 1nvention. In the drawing, a reference
numeral 37 indicates a display controller and the other
numerals which are the same as those shown in FIG. 1
indicate units performing the same functions as those shown
in FIG. 1.

Next, the operation of FIG. 12 will be explained. In FIG.
12, video information is sent to the display device 6 from the
communication controller 5 in addition to a control instruc-
tion of the display device 6 which is explained in the
embodiment shown in FIG. 1. This video information is a
digital signal in the same way as a signal which is inputted
to the display controller 3 in the embodiment shown in FIG.
1. The communication controller 8 of the display device 6
sends video information among the received signals to the
display controller 37. The display controller 37 perforns an
operation which is the same as that of the display controller
shown in FIG. 1 and generates a video signal to be inputted
to a general display. By doing this, also in the embodiment
shown in FIG. 12, an effect which is the same as that shown
in FIG. 1 can be obtained. Furthermore, in FIG. 12, since
video information is transmitted via a communication inter-
face which is connected between the computer 1 and display
device 6, a video signal line which is conventionally nec-
essary is not necessary.

According to the present invention, a user of a computer
can exercise various types of control for an information
output device such as a display device from the keyboard of
the computer or by the software incorporated in the com-
puter. Therefore, the operability of the computer system is
mmproved so that the system can be used easily and the user
can obtain a desired ioformation output status easily.

‘When an identification number is set to each device, a
value which is set by the above control will not be lost by
a careless operation of a user. By setting an identification
number for a specific user, the secret of information can be
protected inversely. Since the power supply for the infor-
mation output device can be controlled by the computer
when pecessary, unnecessary power consumption can be
restrained.

Since the status of the information output device can be
monitored simply, the system can be protected against a
malfonction and maintained easily. Furthermore, the afore-
mentioned control hardware can be realized in a minimum
structure.

What is claimed is:

1. A display upit having a communpication control circuit
for commuaicating with an externally connected computer,
wherein said communication control circuit comprises:

comparing means for comparing a first identification

information which is previously stored in said display
unit and a second identification information which is
previously stored in said computer and is sent from said
computer; and

a communication prohibition means for probibiting com-

munication between said computer with respect to
display control of said display unit, when said first and
second identification information do not match as a
result of the comparison by said comparing means;
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wherein said communication control circuit enables
bi-directional communication with said display unit
and said computer.

2. A display unit according to claim 1, wherein said first
and second identification information include an identifica-
tion nuiober.

3. A display unit having a communication control circuit
for communicating with an externally connected computer,
wherein said communication control circuit comprises:

comparing means for comparing a first identification

information which is previously stored in said display
unit, and a second identification information which is
previously stored in satd computer and is sent from said
computer; and

a reception prohibition means for prohibiting reception of

a control command from said computer, for controlling
at least one of a display size, a display position, a
brightness, and a contrast of said display unit, when
said first and second identification information do not
match as a result of the comparison by said comparing
means;

wherein said communication control circuit enables

bi-directional communication with said display unit
and said computer.
4. A display unit according to claim 3, wherein said first
and second identification information include an identifica-
tion number.
5. A display unit having a communication control circuit
for communicating with an externally connected computer,
wherein said communication control circuit comprises:
memory means for storing at least data of a frequency
range to which said display unit is operable;

comparing means for comparing a first identification
information which is previously stored in said display
unit, and a second identification information which is
previously stored in said computer and is sent from said
computer; and

a communication permission means for permitting com-

munication between said computer, at least with respect
1o said data of a frequency range stored in said memory
means, when said first and second i1dentification infor-
mation match as a result of the comparison by said
comparing means;

wherein said communication control circuit enables

bi-directional communication with said display unit
and said computer.
6. A display unit according to claim 5, wherein said first
identification information is stored in said memory means.
7. A display unit according to claim 5, wherein said data
relating at least to a display specification of said display unit
stored in said memory meaos, includes data of a frequency
range to which said display unit is operable.
8. A display unit according to claim 5, wherein said first
and second identification information include an identifica-
tion number.
9. A display upit having a communication control circuit
for communicating with an externally connected computer,
wherein said communication control circuit comprises:
memory means for storing at least data of a frequency
range for which said display unit is operable;

comparing means for comparing a first identification
information which is previously stored in said display
unit in advance, and a second identification information
which is previously stored in said computer and is sent
from said computer; and

a commupication prohibition means for prohibiting com-

munication between said computer, at least with respect
1o said data of a frequency range stored in said memory
means, when said first and second identification infor-
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mation do not match as a resuit of the comparison by
said comparing means;

wherein said communication contro] circuit enables

bi-directional commounication with said display unit
and said computer.
10. A display unit according to claim 9, wherein the
contro!l of said memory means includes rewnting or writing
control of said data in said memory means.
11. A display unit according to claim 9, wherein said first
identification information is stored in said memory means.
12. A display urit according to claim 9, wherein said data
relating at least to a display specification of said display uait
stored in said memory meaps, includes data of a frequency
range to which said display unit is operable.
13. A display unit according to claim 9, wherein said first
and second identification information include an identifica-
tion pumber.
14. A display unit having a communication control circuit
for communicating with an externally connected computer,
wherein said communication control circuit comprises:
comparing means for companng a first identification
information which is previously stored in said display
unit, and a second identification ioformation which is
previously stored in said computer and is sent from said
compnter; and
a communication permission means for enabling display
control by said computer and permitting communica-
tion between said computer and said display unit with
respect to display control of said display uoit, when
said first and second identification information match
as a result of the comparison by said comparing means,

wherein said communication control circuit enables
bi-directional communication with said display unit
and said computer.

15. A display unit having a communication control circuit
for communicating with an externally connected computer,
wherein said communication control circuit comprises:

comparing means for comparing a first identification

information which is previously stored in said display
unit, and a second identification information which is
previously stored in said computer and is sent from said
computer; and

a reception permission means for enabling control of a

display size/position of said display unit by said com-
puter and permitting reception of a control command
from said computer for conitrolling at least the display
size/position of said display upit, when said first and
second identification information match as a result of
the comparison by said comparing means,

wherein said communication control circuit enables

bi-directional communication with said display unit
and said computer.
16. A display umit for displaying an image based upon a
digital image information signal, inputting said digital image
information signal from an externally connected computer,
comprising:
comparing means for comparing a first identification
information which is previously stored in said display
upit, and a second identification information which is
previously stored in said computer and is sent from said
computer; and
a commpunication permission means for enabling display
control by said computer and permitting communica-
tion between said computer and said display unit with
respect to display control of said display unit, when
said first and second identification information match
as a result of the comparison by said comparing means,

further comprising a communication controller which
enables bi-directional communication with said display
unit and said computer.
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17. A display unit for displaying an image based upon a
digital image information signal, inputting said digital image
information signal from an externally connected computer,
comprising:
comparing means for comparing a first identification
information which is previously stored in said display
unit, and a second identification information which is
previously stored in said computer and is sent from said
computer; and

a communication prohibition means for disabling control
of said memory means by said computer and prohib-
iting communication between said computer and said
memory means of said display unit, when said first and
second identification information do not match as a
result of the comparison by said comparing means,

further comprising a communication controller which
enables bi-directional communication with said display
unit and said computer.

18. A display unit for displaying an image based upon an
image signal inputted from amn externally connected
compuler, comprising:

memory means for storing an identification number for
making said compuler recognize that said display unit
is communicatable with said computer; and

a communication control means for sending said identi-
fication number stored in said memory means to said
computer,

wherein said communication control means epables
bi-directional communication with said display unit
and said computer.

19. A display unit for displaying an image based upon an
image signal inputted from an externally connected
computer, comprising:

memory means for storing an identification number for
making said computer recognize that said display unit
is communicatable with said computer; and

a communication control means for sending said identi-
fication number stored in said memory means to said
computer in response to power on of at least one said
display unit and said computer,

wherein said communication control means enables
bi-directional communication with said display unit
and said computer.

20. A display unit for displaying an image based upon an
image signal inputted from an externally connected
computer, comprising:

a memory which stores an identification number for
making said computer recognize that said display unit
is communicatable with said computer; and

a communication controller connected 1o said memory
which sends said identification number stored in said
memory to said computer,

wherein said communication controller enables
bi-directional communication with said display unit
and said computer.

21. A display unit for displaying an image based upon an
image signal inputted from an externally connected
computer, comprising:

.a memory which stores an identification number for
making said computer recognize that said display unit
is communmnicatable with said computer; and

a communication controller which sends said identifica-
tion number stored in said memory to said computer in
response to power on of at least one of said display unit
and said computer,

wherein said communication controller enables
bi-directional communication with said display unit
and said computer.
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22. A mcthod of communicating between a display unit
and a video source from which video signals are sent 10 the
display unit for display, the method comprising the steps of:

communicating display unit information stored in a

memory of the display unit from the display unit to the
video source, wherein said display umit information
includes an identification number for uniquely identi-
fying the display unit; and

sending a signal from the video source lo the display unit,

wherein said signal is generated based on the display
unit mformation,

wherein information is bi-directionally communicated

with the video source and the display unit.

23. A display unit for displaying an image based on an
image signal inputted from an externally connected
compuler, comprising:

a processor adapted to control display of the display unit;

a memory which stores an identification number; and

a communication controller which sends the identification
number stored in said memory to said computer;

wherein said communication controller enables
bi-directional communication hetween said display and
said computer.

24. A display unit according to claim 23, further com-
prising a deflection circuit, wherein the processor generates
control signals for the deflection circuit.

25. A display unit for displaying an image based on an
image signal ipputted from an extermally connpected
computer, comprising:

a processor adapted to control display of the display unit;

a memory which stores identification information; and

a communication controller which sends the identification
information stored in said memory to said computer in
response to power on of at least one of said display umit
and said computer;

wherein said communication controller enables
bi-directional communication between said display and
said computer.

26. A display unit according to claim 25, further com-
prising a defiection circuit, wherein the processor generates
control signals for the deflection circuit.

27. A display unit for displaying an image based on an
image signal inputted from an externally connected video
source, comprising:

a processor adapted to control display of the display unit;

a memory in which at least display unit information is
stored, wherein the display unit information incudes an
identification number for identifying the display unit;
and

a communication controller capable of bi-directionally
communicating with the video source;
wherein the communication controller communicates the
display unit information from the display unit to the
video source and the display unit receives a signal from
the video source that is generated based on the display
unit information.
28. A display unit according to claim 27, wherein the
video source is a computer.
28. A display it according to claim 28, further com-
prising a deflection circuit, wherein the processor generates
control signals for the deflection circuit.

* 0k x k K



Case3:05-cv-02305-CRB Documentl Filed06/06/05 Page53 of 75

Exhibit C



Case3:05-cv-02305-CRB  Documentl Filed06/06/05. Page54 of 75

i

/

US006513088B2

US 6,513,088 B2
*Jan. 28, 2003

a2 United States Patent
Arai et al.

(10) Patent No.:
45) Date of Patent:

(54) DISPLAY UNIT AND METHOD ENABLING (s6) References Cited
BI-DIRECTIONAL COMMUNICATION WITH
VIDEO SOURCE U.S. PATENT DOCUMENTS
. R 4,007,443 A 21977 Bromberg et al.
(75) Inventors: Ikuya Arai; Kouji Kitou, both of 4047158 A 91977 1 e’n“in g;g 2
Yokohama (JP) 4,159,480 A 6/1979 Tachi
(73) Assignee: Hitachi, Ltd., Tokyo (JP) (List continued on next page.)
(*) Notice:  Subject to any disclaimer, the term of this FOREIGN PATENT DOCUMENTS
patent is extended or adjusted under 35 DE 3722169 A1 1/1989
U.S.C. 154(b) by O days. DE 3722169 Al 1/1989
DE 4025295 Al 2/1991
DE 43 36 116 Al 5/1994
This patent is subject to a terminal dis-
claimer. (List continued on next page.)
OTHER PUBLICATIONS
(21) Appl- No.: 09/732,292 Barco n.v. Video & Communications, The Calibrator
(22) Filed: Dec. 8, 2000 Explamed, Part 1, Apr 1990, PpP- 1-40.
NASA Tech Brief, “Inmterface for Color—Video Monitor”,
(65) Prior Publication Data Apr. 1988, pp. 246-247.
US 2001/0001152 Al May 10, 2001 (List continued on next page.)
Related U.S. Application Data Primary Examiner—Peter Wong
Assistant Examiner—Raymond N Phan
(63) Continuation of application No. 09/265,363, filed on Mar. (74) Attorney, Agent, or Firm—Auntonelli, Terry, Stout &
10, 1999, now Pat. No. 6,247,090, which is a conlinuation Kraus, LLP
of application No. 08/833,346, filed on Apr. 4f, 1997, now ’
Pat. No. 5,887,147, which is a continvation of application
No. 08/598,903, filed on Feb. 9, 1996, now Pat. No. 5,652, G ABSTRACT
845, which is a continuation of application No. 08/190,848, ; i 5 icati -
fled on Feb. 3, 1994, now abandoned. A display unit and method having a communication con
troller which is capable of bi-directionally communication
. o I with a video source. Video signals for video display are
(0 Forcign Application Priority Data received from the video sonrce and a memory stores at least
Feb. 10, 1993 (JP) .oovicecorcereceererseeecerneereeene. 5022212 display unit information, wherein the display unit ioforma-
tion includes identifying information of the display unit. The
(51) It CL e seeeseserseeraaneen GO6F 13/68 communication controller communicates the display unit
(52) US.CL o 710/305; 710/62; 710/64; information to the video source and the display unit receives
345/99; 345/132 a signal from the video source that is generated based on at
(58) Field of Search ..........ccccooen... 710129, 101-103,  least a portion of the display unit information.

710/62-65, 14-15, 52, 69, 72; 345/58,
98-100, 132, 204; 709/236, 237, 249

33 Claims, 12 Drawing Sheets

6

i —
v !
1 DEFLECTION CIRCUIT
i ]
f 3 B
2 1
CPY BISPLAY CONTROLLER H ]
VIDEO CIRQUIT l
RGB
b,
L_—j\ 12 13 h
7 MICROCOMPUTER i
i1
7
a—{ weMoRY | | comuICATION CONTROLLER J-s
{\ 8=  COMMUNICATION MEMORY }~9
© CONPUTER : CONTROLLER
DISPLAY BEVICE |
L. | | a




Case3:05-cv-0230§-CRB

Documentl Filed06/06/05  Page55 of 75

US 6,513,088 B2

Page 2
U.S. PATENT DOCUMENTS 5,599,231 A 2/1997 Hibino et al,
5,602,567 A * 2/1997 Kanno .......c..coeeueenee.. 345/698
4,169,262 A 9/1979 Schwarlz et al. .......... 340/744 5,887,147 A 3/1999 Arai et al.
4,177,462 A 12/1979 Chung ..............co........ 340/703 5,896,546 A 4/1999 Monahan et al.
4,197,590 A 4/1980 Sukonick et al. . 364/900 5,909,592 A 6/1999 Shipman
4,342,029 A 7/1982 Hofmanis et al. .......... 340/703 5,048,001 A 9/1999 Kerigan et al.
4,415985 A 11/1983 McDaniel el al. 6,012,103 A 1/2000 Sartore et al.
4,450,535 A 5/1984 De Pommery et al. 6,057,812 A 52000 Arai et al.
4,574279 A 3/1986 Roberts
4,589,063 A 5/1986 Shah et al. FOREIGN PATENT DOCUMENTS
4,626,892 A 12/1986 Nortrup et al. EP 456923 A1 11/1991
4,641,262 A 2/1987 Bryan et al.
. EP 0456 923 A1 11/1991
4,680,647 A 7/1987 Moriyama
f EP 0456923 A1 11/1991
4727947 A 3/1988 Naito P 06120 8/10
4756324 A 4/1988 Sainen el al. E 12053 A1 8/1994
. P 61-16643 1/1986
4,743,968 A 5/1988 Mogi et al.
JP 61-84688 4/1986
4,747,041 A 5/1988 Engel et al.
JP 1-321475 12/1989
4,775,857 A 10/1988 Staggs
JP 2-103592 4/1990
4,800,376 A 1/1989 Suga et al. P 2177658 511990
4882687 A 11/1989 GOFdON wooververrecrrre. 364/518 g 1
N JP 2-250576 10/1990
4,893,248 A 1/1990 Pitis et al. P 2.257196 0/1950
4,922,448 A 5/1990 Kunicda et al. e . g 6;3 13’1 o
4970655 A 11/1990 Wi el al. -36931 71991
JP 3-56993 3/1991
4,990,904 A 2/1991 Zenda P 3.116093 5/199
4991023 A * 21991 NiCOlS w.ooooerorrenr, 3a8/554 1o e Sﬁ o
5,010,238 A 4/1991 Kadono et al. P " 4860 6/10
5012339 A 4/1991 Kurata el al. iP g; 60391 7’ 1931
5038301 A * 8/1991 Thoma, Il .coooovrrrnre... 34533 - 991
JP 3-261995 11/1991
5068732 A 11/1991 Satoh P 21000 11992
5138305 A 81992 Tomiyasu - /
JP 5-46106 2/1993
150,109 A 971992 Berry IP 5232018 91993
5,159,683 A 10/1992 Lvovsky et al. B
5227881 A 7/1993 Wess et al. OTHER PUBLICATIONS
5241281 A 81993 Wilkes et al. ] ) o . )
15247090 A * 9/1993 Arai etal. ..o.oooeoeennnne, 710/129 “Display Function Identification”, I1BM Technical Disclo-
5,251,031 A 10/1993 Tagami sure Bulletin, vol. 28, No. 12, pp. 5568-5579, May 1980.
5257350 A * 10/1993 Howard et al. ............. 345/501 “Monitor Identification Technique”, IBM Technical Disclo-
5270821 A 12/1993 Samuels sure Bulletin, vol. 30, No. 2, pp. 839-840, Jul. 1987.
5,276,458 A 1/1994 Sawdon “Display Controller Set up as a Function of Display Monitor
gﬁ;g:’gzg ﬁ g }ggj Is\:lih et al Type, Display Jumper Settings and Amount of Vram”, IBM
clean al. . . R
5309174 A 51994 Midkus ;l:lchlngxge(l)] Disclosure Bulletir, vol. 33, No. 2, pp. 352-353,
5,309,504 A 5/1994 Morganstein i ’ . . .
5:;15:295 A 5/1994 Saitg et al. “Improved Method f’f M9nxlor Idenuﬁc‘:mon and Mode
5317,691 A 5/1994 Traeger Control”, IBM Technical Disclosure Bulletin, vol. 33, No. 5,
5353423 A 10/1994 Hamid et al. pp- 289-291, Oct. 1990.
5,375,210 A * 12/1994 Monnes et al. ............... 710/10 “Improvements to Display Identification”, IBM Technical
5,396,593 A 3/1995 Mori et al. Disclosure Bulletin, vol. 33, No. 6B, pp. 83-85.
5457473 A 10/1995 Arai et al. “Self-1dentification Protocol Initialization”, IBM Techmical
5,483,255 A 1/1996 Numao Disclosure Bulletin, vol. 33, No. 10A, pp. 406407, Mar.
5,506,602 A 4/1996 Yokoyama 1991
5,550,966 A 8/1996 Drake et al. )
5,576,735 A 11/1996 Kikuchi et al. * cited by examiner



Case3:05-cv-02305-CRB  Documentl Filed06/06/05 . Pages6 of 75

US 6,513,088 B2

Sheet 1 of 12

Jan. 28, 2003

U.S. Patent

IDIA3C AVISIO -g\

431704 LNOD r 3LNNOD |
6~ AONIN NOTIVOINAANOD -8
Av g~ ¥31104INOD NOILYOINNWWOD | | AvoWaW -
| Y3LNAHODOWIIN -1
AIA ﬁ C )
gy
1100810 03CIA L
< Y31I08LNOD AVIdSTO e |
7
L & _ X . N
LINO¥ID NOIL931430 ,\\
Ve A

0t




Case3:05-cv-02305-CRB  Documentl  Filed06/06/05  Page57 of 75

U.S. Patent Jan. 28, 2003 Sheet 2 of 12 US 6,513,088 B2

FIG. 2
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ADDRESS 3 DATA AREA 2 FOR DELIVERY ADJUSTMENT
ADDRESS 1 ADJUSTMENT DATA AREA 1 FOR USER
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FIG. 3
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FIG. 7
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FIG. 8
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FIG. 9
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DISPLAY UNIT AND METHOD ENABLING
BI-DIRECTIONAL COMMUNICATION WITH
VIDEO SOURCE

CROSS REFERENCE TO RELATED
APPLICATION

This application is related to U.S. application Ser. No.
09/732,291, filed on the same date, and is a continuation of
U.S. application Ser. No. 09/265,363, filed Mar. 10, 1999,
now U.S. Pat. No. 6,247,090 which is a continuation of U.S.
application Ser. No. 08/833,346, filed Apr. 4, 1997, now U.S.
Pat. No. 5,887,147, issued Mar. 23, 1999, which is a
continuation of U.S. application Ser. No. 08/598,903, filed
Feb. 9, 1996, now U.S. Pat. No. 5,652,845, issued Jul. 29,
1997, which is a continuation of U.S. application Ser. No.
08/190,848, filed Feb. 3, 1994, now abandoned, the subject
matter of which is incorporated by reference herein.

BACKGROUND OF THE INVENTION

The present invention relates to an information output
system or display apparatus including a computer and an
information output device such as a display device or a
printer as a computer terminal and more particularly to an
information output system or display apparatus for perform-
ing various types of control such as the information output
method and allowing or not allowing of information output
from the computer connected to the above information
output device via a communication interface.

In current display devices as computer terminals, a wide
variety of display positions and sizes on the screen and video
signal frequencies to be displayed are used depending on
video signals to be inputted. Therefore, a display or a
so-called multi-scan display has been used so that a display
device can handle various video sigpals.

A microcomputer or a memory LSI is used to provide a
most suitable display image for each video signal as this type
of display device. Such a pror art is indicated in Japanese
Patent Application Laid-Open No. 1-321475.

According to this prior art, the microcomputer controls
the memory which stores information of the display position
and size on the screen for each video signal beforehand and
reads the information of the most suitable display position
and size on the screen depending on the input video signal
from the memory. The microcomputer outputs a control
signal on the basis of the read information. This control
signal is applied to the deflection circuit as a control voltage
or control current through a D-A converter so as to control
the voltage or cumrent at a predetermined part of the deflec-
tion circuit. By doing this, the display size and position of
the display device can be adjusted. When a video signal
inputted to the display device is not a known signal, no
corresponding information is kept in the above memory.
Therefore, the switch mounted on the front of the display
device is operated so as to input the adjustment information
of the display position and size on the screen. The control
circuit of the above microcomputer creates defiection con-
trol information on the basis of the above input information
and adjusts the display position and size.

According to the aforementioned prior art, the display
device obtains a most suitable screen display according to
the input video signal. However, according to another prior
art, the computer controls and changes the display status.
Such a prior art is indicated in Japanese Patent Application
Laid-Open No. 61-84688. According to this prior an, a
discrimination pulse is superimposed at the blanking interval
of a video signal outputted from the computer and the
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deflection frequency of the display device is changed on the
basis of this discrimination pulse.

According to the former prior art among the aforemen-
tioned prior arts, the control of the display position and size
on the screen is managed by the display device. Therefore,
when adjustment is required or requested from the user of
display device, it is necessary to perform manual adjustment
using the adjustment switch of the display device each time
and it is rather troublesome to operate the system.

According to the latter prior art among the aforemen-
tioned prior arts, the control can be operated by the com-
puter. However, since the operation is such that the deflec-
tion frequency is simply changed on the basis of the
discrimination pulse superimposed on the video signal, an
image capnot be adjusted to the display image (display
position and size) which is required by a user of the
computer. Namely, there is a problem imposed that the status
which is simply desired by the user cannot be obtained.
Furthermore, no consideration is given to prevention of
display (indication) of careless images (information) and
restraining of unnecessary power consumption. Even if the
discrimination pulse is superimposed at the blanking interval
of the video signal, the video blanking level is generally
shallow in the case of the display device, so that the
discrimination pulse is displaced. Furthermore, the control is
applied only in ope direction from the computer to the
display device and no information is sent in the reverse
direction, so that there is another problem imposed that a
malfunction cannot be avoided.

SUMMARY OF THE INVENTION

An object of the present invention is to provide an
information output system wherein a computer can exercise
various types of control of an information output device
such as a display device. Another object of the present
invention is to provide an information output system for
maintaining secrecy of information and for restraining
power consumption. A further object of the present inven-
tion is to provide an mnformation output system for inform-
ing the computer of the operation status of the information
output device so as to allow easy maintenance.

To accomplish the above objects, according to the present
invention, in an information output system consisting of at
least a computer and an information output device, the
computer is equipped with a first communication means and
the information output device is equipped with a second
communication means. Furthermore, a conirol processing
means and a memory means for sioring the identification
pumber of the computer beforehand are added to the infor-
mation output device, or a memory means for storing the
identification number of the information output device
beforehand is mounted in the computer in addition to the
first communication means. The above second commumica-
tion means has a plurality of communication interfaces.
Furthermore, a detection means for detecting the internal
operation status and a control processing means for judging
the detection result are added to the information output
device and an audio output means for outpuiting the opera-
tion status in voice is added to the computer. A second
display meanps for displaying the operation status is mounted
in the information output device. Or, a display means for
displaying the operation status of the information output
device is mounted in the computer.

The first communication means in the computer controls
communication with the information output device and the
second communication means in the information output
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device controls communication with the computer. The
control processing means operates and generates control
signals for exercising vanous types of control for the infor-
mation output device on the basis of control instructions
from the second communication means and compares the
identification number of the computer stored in the memory
means with the identification number sent from the com-
puter via the first and second communication means. When
a comparnison result match occurs, the control processing
means coptrols a predetermined part in the information
output device.

In the memory means mounted in the computer, the
identification number for identifying the information output
device is stored beforehand. When the identification number
which is sent from the lnformation output device via the
second and first communication means matches with the
identification number which is stored in the memory means
beforehand, the computer communicates with the informa-
tion output device.

When no comparson result match occurs, the above
control processing means controls so that information which
is sent from the computer to the information output device
is not normally outputted from the information output
device. By doing this, information of a computer user will
not be indicated carelessly.

When the second communication means has a plurality of
communication ipterfaces, it can communicate with another
plurality of information output devices and the computer and
in the state that a plurality of similar information output
devices are connected to the computer, it can exercise
various types of control for the information output devices
and can inform the computer of the states of each informa-
tion output device.

The detection means detects the internal operation status
of the information output device and the control processing
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means judges the detection result. The audio output means .

indicates the operation status of the information output
device in voice on the basis of the judgment result which is
sent from the information output device to the computer via
the second and first communication means. Furthermore, the
display means mounted i the information output device
displays the above operation status. The display means
mounted in the computer performs the same operation as
that of the display means mounted in the information output
device. In this case, information which is sent to the com-
puter via the second and first communication means is used
as display information.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram showing the first embodiment
of the present invention.

FIG. 2 is a memory map showing the contents of the
memory in the display device shown in FIG. 1.

FIG. 3 is a flow chart showing the operation of the
essential section shown in FIG. 1.

FIG. 4 is a block diagram showing the second embodi-
ment of the present invention.

FIG. 5 is a block diagram showing the third embodiment
of the present invention.

FIG. 6 is a block diagram showing the internal structure
of the display device 6B shown in FI1G. 5.

FIG. 7 is a block diagram showing the fourth embodiment
of the present invention.

FIG. 8 is a flow chart showing the operation outline
shown in FIG. 7.
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FIG. 9 1s a block dtagram showing the fifth embodiment
of the present invention.

FIG. 10 is a block diagram showing the sixth embodiment
of the present invention.

FIG. 11 is a block diagram showing the seventh embodi-
ment of the present invention.

FIG. 12 is a block diagram showing the eighth embodi-
ment of the present invention.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS

The embodiments of the present invention will be
explained with reference to the accompanying drawiogs
hereunder.

FIG. 1 is a block diagram showing the first embodiment
of the present invention. In the drawing, a section 1 enclosed
by a chained line indicates a computer. In the section 1, 2
reference numeral 2 indicates a CPU (central processing
unit), 3 a display controller for generating various signals for
video display, 4 a memory, and 5 a communication control-
ler for communicating with periphberal devices. In addition,
a magnetic recording unit is mounted as a data storage
device which is not shown in the drawing.

A section 6 enclosed by another chained line indicates a
so-called multi-scan display device which can be applhed to
various video signal specifications. In the section 6, a
reference numeral 7 indicates a microcomputer for control-
ling display of the display device 6, 8 a second communi-
cation controller for communicating with the above com-
munication controller 5, 9 a second memory, 10 a general
deflection circuit of the display device, 11 a video circuit of
the display device, 12 a horizontal deflection yoke, 13 a
vertical deflection yoke, and 14 a color cathode-ray tube
(hereinafter called a CDT (color display tube)) for display-
ing color images.

The operation shown in FIG. 1 is as shown below. The
computer 1 has a structure which is the same as the general
structure of a conventional personal computer or work
station and the communication controller 5 controls a com-
punication interface such as RS-232C which is installed ia
the standard type. When a control instruction of the display
device 6 is inputted firstly by a user of the computer from a
general keyboard which is not shown in the drawing of the
computer 1, it is coded digitally by a keyboard controller
which is neither shown in the drawiog and CPU 2 identifies
the instruction and controls the commuaication controller 5.
The communication controller 5 sends the control instruc-
tion of the display device to the display device 6. When a
control instruction of the display device 6 which is included
in the software for allowing the computer 1 to operate is read
from the external storage device such as a floppy disk drive
or hard disk drive which is not shown in the drawing, CPU
2 identifies the instruction and controls the communication
controller 5. The communication controller 5 also sends the
control instruction of the display device to the display device
6.

Next, the display device 6 sends the control instruction
from the computer 1 which is received by the communica-
tion controller 8 to the microcomputer 7. The microcom-
puter 7 identifies this control instruction and geperates
control signals to the relevant portions to be adjusted in the
deflection circuit 10 or video circuit 11. The aforementioned
deflection circuit 10 and video circuit 11 can be adjusted in
the same way as with a conventional multiscan display and
the adjustment means has a structure which is the same as
that of a conventional multiscan display. By doing this, the
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display size and position, brightness, contrast, and hue of
wnages displayed on the CDT 14 are made most suitable to
a user of the computer system.

Furthermore, WYSIWYG (what you see is what you get)
control which makes an image displayed on the display
device 6 similar to print output of an output device other
than the display, for example, a printer can be realized only
by sending a control instruction for changing the display
position and size to the display device 6 instead of operating
and generating display data by the computer 1. The interface
part of the above display device 6 such as the communica-
tion control terminal is mounted on the back or side of the
display device from a viewpoint of easy connection to the
computer 1 and appearance.

Furthermore, the aforementioned communication func-
tion is used for adjustment at a factory. In this case,
necessary information is all written into the memory 9 in the
display device 6. FIG. 2 is a memory map showing the
contents of the memory 9 in the display device 6. For
adjustment at factory, dala to be written can be all set. In a
case other than factory adjustment, namely, for adjustment
in a system as shown in FIG. 1, to prevent data requiring no
rewriting, pamely, preset values at factory such as, for
example, the number of all data or the data within the
corresponding frequency range from being erased by mis-
take or rewritten, the computer 1 sends the ID pumber and
the microcomputer 7 in the display device 6 checks the ID
pumber with the registered 1D number stored in the memory
9.

A flow chart of this check is shown in FI1G. 3. As shown
in the drawing, when the computer Jand display device 6 are
turned on at Step 1, each device is initialized at Step 2.
Concretely, CPU 2 and the microcomputer 7 read the
starting system software and put the peripheral circuit to be
connected to the CPU into the active state so that the next
operation can be performed. Then, at Step 3, the microcom-
puter 7 in the display device 6 waits for sending of the
identification number assigned to the computer 1, that is, the
so-called 1D number from the computer 1. Next, at Step 4,
the microcomputer 7 receives the ID number which is sent
from the computer 1 and checks whetber the received ID
number is registered in the registered ID number list which
is stored in the memory 9 in the display device 6.

When it is registered, at Step 5, the computer 1 is allowed
to control the display device 6 by external control ibstruc-
tions so that the user control of the display size, position,
brightness, and contrast can be performed by control instruc-
tions sent from the computer 1 thereafter. On the other hand,
when the received ID number is not registered in the
memory 9, at Step 6, the display device 6 is not allowed 10
be controlled by external control instructions thereafter.
Therefore, even if any control instruction is sent from the
computer 1, the display device 6 will not accept it.

Or, at Step 5, the computer 1 may be allowed to perform
all the adjustments which can be performed by the display
device §, that is, the same control as that for adjustment at
factory and at Step 6, a part of the control of the display
device 6 such as display control may be allowed.

By doing this, the display device 6 can be prevented from
careless control.

The above is an example that an ID number is sent to the
display device 6 from the computer 1. However, needless to
say, the reverse case of the above is possible. Namely, an ID
number is sent to the computer 1 from the display device 6
so that the computer 1 identifies that the display device 6
having a communication function is connected and the
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computer 1 compares the ID pumber with the 1D number
registered in the computer 1. When the corresponding 1D
number 1s registered, the computer 1 controls the display
device 6 by a predetermined control instruction. When it is
not registered, the computer 1 judges that it cannot control
the display device 6 and will not control the display device

By doing this, the computer 1 comrmunicates with a
specific display device 6 and can exercise control such as
changing the color temperature of an image displayed on the
display device 6 or changing the display size depending on
the application software.

According to this embodiment, RS-232C is used as a
communication interface. However, a general-purpose inter-
face such as RS-422, RS-423, SCSI or GP-IB, or network
interface may be used. Furthermore, the embodiment may be
applied to an interface using optical signals instead of
electric signals. The above interface may be installed in the
neighborhood of the rear cabinet or lower pedestal of the
display device 6 for convenience of a user.

F1G. 4 is a block diagram showing the second embodi-
ment of the present invention. According to this
embodiment, when the ID pumber sent from the computer to
the display device is not regjstered in the memory 9, another
operation which is different from the operation shown in the
first embodiment is performed. Namely, according to this
embodiment, when the ID pumbers do not match with each
other, nothing is displayed on the display device so as to
enhance the secrecy of information.

Next, the structure of FIG. 4 will be explained. In the
drawing, a reference numeral 6A indicates another display
device which is different from the display device 6 shown in
FIG. 1, 15 a horizontal deflection circuit, 16 a vertical
deflection circuit, 17 a synchronizing signal processing
circuit, 18 a horizontal phase control circuit, 19 a horizontal
oscillating circuit, 20 a horizontal driving circuit, 21 a
horizontal deflection output circuit, 22 a video pre-amplifier
circuit, 23 a video blanking circuit, and 24 a video output
circuit. The other reference numerals which are the same as
those shown in FIG. 1 indicate the same functions. The
video circuit 11 is a general video circuit consisting of the
video pre-amplifier circuit 22, video blanking circuit 23, and
video output circuit 24. The honzontal deflection circuit 15
is a general deflection circuit consisting of the synchronizing
signal processing circuit 17, horizontal phase control circuit
18, horizontal oscillating circuit 19, horizontal driving cir-
cuit 20, and horizontal deflection output circuit 21. The
vertical deflection circuit 16 is also a general circuit which
has a structure similar to that of the horizontal defiection
circuit 15.

Next, the operation shown in F1G. 4 will be explained. In
the drawing, an ID pumber sent from the computer 1 is
inputted ipto the microcomputer 7 via the communication
controller 8. The microcomputer 7 checks the above ID
number with the ID number stored in the memory 9. When
the ID pumber stored in the memory 9 matches with the ID
number sent from the computer 1, the microcomputer 7
receives the control from the computer 1.

Op the other hand, when the check results do not match
with each other, the microcomputer 7 controls the horizontal
oscillating circuit 19, fixes the oscillation frequency to a
predetermined value, and allows the display device 6A to
perform a borizontal deflection operation at a value different
from the horizontal frequencies of the video signal and
synchronizing signal which are sent from the computer.
Therefore, the image displayed on the CDT 14 is not
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synchronized horizontally in this case and the screen content
cannot be judged. When the vertical deflection circuit 16 is
cootrolled in the same way, the image displayed on the CDT
14 is pot synchrounized vertically on the screen. By control-
ling the video blanking circuit 23 of the video circuit 11, the
video display period may be blanked so that no image is
displayed on the CDT 14.

By using the aforementioned methods independently or
combined, only when a user of the computer system enters
a predetermined ID number from the keyboard, it is dis-
played correctly on the display device 6A and information
displayed on the CDT 14 can be prevented from careless
indication.

FIG. 5 1s a block diagram of the third embodiment of the
present invention. According to this embodiment, the dis-
play device is provided with a plurality of communpication
functions and a plurality of display devices can be connected
with the communication interface. In the drawing, reference
numerals 6B, 6C, and 6D indicate display devices having the
same structure, V1, V2, and V3 lipes for video signals and
synchronizing signals, C1, C2, and C3 communication lives
for, for example, RS-232C, and 1 the aforementioned com-
puter. Each of the display devices 6B, 6C, and 6D has a
plurality of video signal 1/O terminals and communication
interface H/O terminals and a registered ID number. Accord-
ing to this embodiment, as shown in FIG. 5, 1 is assigned to
the display device 6B as an ID number, 2 to the display
device 6C as an ID number, and 3 to the display device 6D
as an ID number.

Next, the operation shown in FIG. 5 will be explained. In
the drawing, for example, when controlling the display
device 6B from the computer 1, the ID number 1 is sent to
the line C1 and the display device 6B is controlled appro-
priately from the computer 1. Next, when controlling the
display device 6C, the 1D pumber 2 is sent from the
computer 1 in the same way. Then, the ID number is
received by the display device 6C via the lines C1 and C2
and the display device 6¢c can be controlled appropriately
from the computer 1.

Since a plurality of display devices can be controlled by
a computer in this way, a plurality of display devices can be
adjusted at a time, for example, at the time of delivery
adjustment at a factory. Furthermore, by using a muli-
display system for displaying an image by assembling a
plurality of display devices and for displaying various
images on each screen, the display devices can be hued and
adjusted in brightness simply.

FIG. 6 1s a block diagram showing the internal structure
of the display device 6B shown in FIG. 5. In the drawing, a
reference numeral 25 indicates a communication controller
having two communication ports and 26 a divider of video
signals and synchronizing signals. The communrication con-
troller 25 sends or receives data to or from the computer 1
in the same way as the communication controller 8 of the
display device 6 shown in FIG. 1 and also divides the
communication lines and relays other display devices. On
the other hand, the divider 26 divides video signals or
synchronizing signals sent from the computer 1 or signal
source to other display devices. By using such a structure, a
plurality of display devices can be connected to a computer
as shown in FIG. 5.

Next, the fourth embodiment of the present inventijon will
be described. F1G. 7 is a block diagram showing the fourth
embodiment of the present invention. In the drawing, a
reference pumeral 1B indicates a computer, 31 an audio
control circuit for producing a sound, 32 a speaker, 6E a
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display device, 27 and 28 analog-digital converters
(bereinafter abbreviated to ADC), and 29 and 39 digital-
analog converters (hereinafter abbreviated to DAC). The
othber reference numerals which are the same as those shown
iz FIG. 1 indicate the same functions. The operation of FIG.
7 will be explained hereunder with reference to the operation
flow chart shown in FIG. 8.

‘When the computer 1B and display device 6E are started
at Step 10 as shown in FIG. 8, they start cornmunication with
each other via the communication controllers 5 and 8 at Step
11 next. Then, at Step 12, the computer 1B calls the display
device 6E. When no response is received, the computer 1B
judges that the display device 6E is faulty, starts the audio
conirol circuit 31 at Step 13, and informs the user of the
computer 1B that the display device 6E is faulty from the
speaker.

‘When the communication succeeds, at Step 14, the micro-
computer 7 fetches information of the operation status of the
defiection circuit 10 or video circuit 11 in the display device
6E from the voltage at 2 predetermined part in the circuit as
digital information via the ADCs 27 and 28. Next, at Step 15,
the microcomputer 7 judges whether the value which is
fetched at Step 14 is a value in the normal operation status.
When the microcomputer 7 judges it as an error, it informs
the computer 1B of the faulty value via the communication
controller 8 and CPU 2 of the computer 1B allows the audio
control circut 31 to operate and generates a message
informing an error of the display device 6E from the speaker
32. Furthermore, CPU 2 allows the display controller 3 to
operate and displays also a message informing an error on
the CDT 14 via the video circuit 11.

In this case, when an indication code informing the faulty
part is sent to the computer 1B from the display device 6E
simultaneously, the computer 1B judges the indication code
and can inform the user or a customer engineer of the display
device 6E of the faulty part by sound or display.

When the display device 6E is normal at Step 15, the
computer 1B can exercise the communication control such
as the display size, bue, and brightness of the display device
6F at Step 17. At this step, when a control instruction is sent
to the display device 6E from the computer 1B, the micro-
computer 7 decodes the instruction and outputs the control
code to the corresponding DAC 29 or 30. The DAC 29 or 30
controls a2 predetermined control part at the DC control
voltage corresponding to the above control code and con-
trols the display size, position, and hue of the image dis-
played on the CDT 14. When the above series of operations
ends, the computer 1B retums to Step 14 and repeats the
operations from the monitor mode of a faulty operation of
the display device 6E to the normal operation at Step 17.

As mentioned above, the computer 1B can be informed of
a faulty operation by using the communication function of
the display device 6E. Therefore, the user can judge the
faulty part and can maintain the system easily.

FIG. 9 is a block diagram showing the fifth embodiment
of the present invention. This embodiment obtains the same
effect as that of the embodiment shown in FIG. 7. In FIG. 9,
a reference numeral 6F indicates a display device, 33 a
liquid crystal display controller in the display device 6F, and
34 a liquid crystal display panel mounted in the display
device 6F. The other reference numerals which arc the same
as those shown in FIGS. 1 apd 7 indicate 1he same functions.

The operation shown in FIG. 9 is basically the same as
that shown in FIG. 7. The operation of the deflection circuit
10 or video circuit 11 is monitored by the microcomputer 7
via the ADC 27 or 28. When an error occurs, the micro-
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computer 7 trapsmits an indication code informing the
occurrence of an error to the computer 1B via the commu-
nication line and informs the user of it by voice from the
speaker 32.

Furthermore, the microcomputer 7 allows the Liqud crys-
tal display controller 33 in the display device 6F to operate
and displays information of the occurrence of the fault and
faulty part on the liquid crystal display panel 34. By doing
this, information when an error occurs in the display device
6F can be obtained more surely.

FIG.10is a block diagram showing the sixth embodiment
of the present invention. This embodiment obtains the same
effect as that of the embodiment shown in F1G. 9. In F1G. 10,
a reference aumeral 1C indicates a computer and 35 a liquid
crystal display controller in the computer 1C. The other
reference numerals which are the same as those shown in
FIGS. 1 and 9 indicate the same functions. In FIG. 10, the
display function for a fault and faulty operation of the
display device shown in FIG. 9 is mounted in the computer

Namely, when an error occurs in the internal circuit of the
display device 6E, the voltage detected by the ADC 27 or 28
is digitized and processed by the microcomputer 7 as faulty
voltage occurrence information and information informing
an error is transmitted to the computer 1C via the commu-
nication controller 8. In the computer 1C, CPU 2 decodes the
transmitted faulty information. When CPU 2 identifies the
faulty part of the display device 6E, it allows the audio
control circuit 31 to operate as an audio signal and informos
the user of the fault by an audio message from the speaker
32 on one hand. Og the otkher hand, CPU 2 controls the liguid
crystal display controller 35 so as to display characters or
graphics on the liquid crystal display pamel 34. By doing
this, the user of the display device 6E can be informed of an
error or fault of the display device 6E and can maintain the
system easily.

FIG. 11 is a block diagram showing the seventh embodi-
ment of the present invention. In the drawing, a reference
oumeral 36 indicates a power supply of the deflection circuit
10 and video circuit 11. The other reference nemerals which
are the same as those shown in FIG. 1 indicate the same
functions.

Next, the operation shown in FIG. 11 will be explained.
In FIG. 11, when a conptrol instruction to the display device
6 is issued from CPU 2 of the computer 1, the communi-
cation controller 5 changes the control instruction to a one
in the sigpal format suited to communication and sends it 10
the display device 6. The display device 6 returns the signal
received by the communication controller 8 to the control
instruction which can be identified by the microcomputer 7
and sends it to the mictocomputer 7. The microcomputer 7
judges the control instruction and decides the part of a
predetermined section in the display device 6 to be con-
trolled.

When the control instruction relates to control of the
power supply 36 and is an instruction for stopping power
supply from the power supply 36 to the deflection circuit 10,
or video circuit 11, or both circuits, the microcomputer 7
controls the power supply 36 so as to stop the above power
supply. Therefore, the image display on the CDT 14 is also
stopped.

By doing this, for example, when the computer 1 is not in
operation for a predetermined period, the operation power
supply for the display device 6 can be automatically put into
the off state. Therefore, unnecessary power consumption can
be restrained and the life span of the display device can be
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lengthened. The aforementioned 1s power supply off control.
However, peedless to say, power supply on control is also
possible. Namely, in this case, when the computer 1 is turned
on or the computer 1 is changed from the function stop state
to the active state, the microcomputer 7, power supply 36,
deflection circuit 10, and video circuit 11 perform the
reverse operation of the aforementioned so that the display
device automatically starts to display.
FIG. 12 is a block diagram showing the eighth embodi-
ment of the present invention. ln the drawing, a reference
numeral 37 indicates a display controller and the other
numerals which are the same as those shown in FIG. 1
indjcate units performing the same functions as those shown
in FIG. 1.
Next, the operation of FIG. 12 will be explained. In FIG.
12, video information is sent to the display device 6 from the
communication controller 5 in addition to a control instruc-
tion of the display device 6 which is explained in the
embodiment shown in FIG. 1. This video information is a
digital signal in the same way as a signal which is inputted
to the display controller 3 in the embodiment shown in FIG.
1. The communication controller 8 of the display device 6
sends video information among the received signals to the
display controller 37. The display controller 37 performs an
operation which is the same as that of the display controller
shown in FIG. 1 and generates a video signal to be inputted
to a general display. By doing this, also in the embodiment
shown in FIG. 12, an effect which is the same as that shown
in FIG. 1 can be obtained. Furthermore, in FIG. 12, since
video information is transmitted via a communication inter-
face which is connected between the computer 1 and display
device 6, a video signal line which is conventionally nec-
essary is not necessary.
According to the present invention, a user of a computer
can exercise various types of control for an information
output device such as a display device from the keyboard of
the computer or by the software incorporated in the com-
puter. Therefore, the operability of the computer system is
improved so that the system can be used easily and the user
can obtain a desired information output status easily.
When an identification number is sel to each device, a
value which is set by the above control will not be lost by
a careless operation of a user. By setting an identification
number for a specific user, the secret of information can be
protected inversely. Since the power supply for the infor-
mation output device can be controlled by the computer
when necessary, unnecessary power consumption can be
restrained. i
Since the status of the information output device can be
monitored stmply, the system can be protected against a
malfunction and maintained easily. Furthermore, the afore-
mentioned cobptrol hardware can be realized in a minimum
structure.
What is claimed is:
1. A display unit comprising:
means for receiving video signals for video display from
a video source;

memory means for storing at least display unit
information, wherein the display unit information
includes identifying information of the display unit;
and

a communication controller capable of bi-directionally

communicating with the video source;

wherein the communication controller communicates the

display unit information to the video source and the
display unit receives a signal from the video source that
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is generaled based on at least a portion of the display
unit information.

2. A display unit according to claim 1, wherein the video
source 1S a computer.

3. A display unit according to claim 1, wherein the
identifying information includes an identification number
for uniquely identifying the display unit.

4. A display unil according to claim 3, wherein the display
unit information includes information that identifies a func-
tion of the display unit.

5. A display unit comprising:

a video circuit adapted to display video signals

video source;

a memory in which at least display unit information is
stored, wherein the display unit information includes
identifying information of the display wnit; and

a communication coptroller capable of bi-directionally
communicating with the video source;

wherein the communication controller communicates the
display unit information from the display umit to the
video source and the display unit receives a signal from
the video source that is generated based on at least a
portion of the display unit information.

. 6. Adisplay unit according to claim 4, wherein the video
source is a computer.

7. A display unit according to claim 4, wherein the
identifying information includes an identification number
for uniquely identifying the display unit.

8. A display unit according to claim 7, wherein the display
unit information includes information that identifies a func-
tion of the display unit.

9. Amethod of communicating between a display unit and
a video source from which video signals are sent to the
display unit for display, the method comprising the steps of:

communpicating display unpit information stored in a
memory of the display unit from the display unit to the
video source, wherein the display unit information
includes identifying information of the display unit;
and

sending a signal from the video source to the display unit,
wherein the signal is generated based oo at least a
portion of the display unit information;

wherein information is bi-directionally commupicated
with the video source and the display unit.

10. A display unit comprising:

a video circuit adapted to display video signals sent by an
externally connected video source;

a memory in which at least display unit information
includes stored, wherein the display unit information
includes identifying information of the display unit;
and

a communication controller capable of bi-directionally
communicating with the video source;

wherein the communication controller communicates the
display unit information from the display unit to the
video source and the display unit receives a signal from
the video source that is generated based on the display
unit infonmation.

11. A display unil according to claim 10, wherein the

video source is a compuler.

12. A display unit according to claim 10, wherein the
identifying information includes an identification number
for identifying the display unit.

13. A display unit according to claim 12, wherein the
display unit information includes information that identifies
a function of the display unit.
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14. A display unit comprising:
means for receiving video signals for display from ap
externally connected video source;

memory means for storing at least display unit
information, wherein the display unit information
includes identifying information of the display unit;
and a communication controller capable of
bi-directionally communicating with the video source;

wherein the communication controller communicates the
display unit information to the video source and the
display unit receives a signal from the video source that
is generated based on at least a portion of the display
unit information.

15. A display unit according to claim 14, wherein the
video source is a computer.

16. A display unit according to claim 14, wherein the
identifying information includes an identification number
for identifying the display unit.

17. A display unit according to claim 16, wherein the
display unit information includes information that identifies
a function of the display unit.

18. A display unit comprising:

means for receiving video signals for displaying from a

video signal source externally connected to the display
umit;

memory means for storing at least display unit

information, wherein the display unit information
includes identifying information of the display unit;
and

a communicating with the video signal source;

wherein the communication controller communicates the
display unit information to the video signal source and
the display unit receives a signal from the video signal
source that is generated based on at least a portion of
the display unit information.

19. A display unit according to claim 18, wherein the

video signal source is a computer.

20. A display unit according to claim 18, wherein the
identifying information includes an identification number
for identifying the display unit.

21. A display unit according to claim 20, wherein the
display unit information includes information that identifies
a function of the display unit.

22. A display unit comprising:

a video circuit adapted to display video signals sent by a
video signal source externally connected to the display
unit;

a memory in which at Jeast display unit information is
stored, wherein the display unit information includes
identifying information of the display unit; and
communication controller capable of bi-directionally
communicating with the video signal source;

wherein the communication controller communicates the
display unit information from the display unit to the
video signal source and the display unit receives a
signal from the video signal source that is generated
based on at least a portion of the display unit informa-
tion.
23. A display unit according to claim 22, wherein the
video signal source is a computer.
24. A display unit according to claim 22, wherein the
identifying information includes an identification number
for identifying the display unit.

9
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25. A display wnit according to claim 24, wherein the
display unit information includes information that identifies
a function of the display unit.

26. A display unit comprising:

a video circuit adapted to display video signals generated
based on video information sent by a video information
source; ’

a memory In which at least display unit information is
stored, wherein the display unit information includes
identifying information of the display unit; and

a communication controller capable of bi-directionally
commupicating with the video information source;

wherein the communication controller communicates the
display unit information from the display unit to the
video information source and the display unit receives
a signal from the video information source that is
generated based on at least a portion of the display umit
information.

27. A display unit according to claim 26, wherein the

video information souree is a computer.

28. A display unit according to claim 26, wherein the
identifying information inclides an identification number
for identifying the display unit.

29. A display unit according to claim 28, wherein the
display unit information includes information that identifies
a function of the display unit.
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30. A display vnit comprising:

a video circuit adapted to display video signals generated
based on video information sent by a video information
source cxternally connected to the display unit infor-
mation is stored, wherein the display unit information
includes identifying information of the display unit;
and

a communication controller capable of bi-directionally
communicating with the video information source;

wherein the communication controller communicates the
display unit information from the display uait to the
video information source and the display unit receives
a signal from the video information source that is
generated based on at least a portion of the display unit
information.

31. A display unit according to claim 30, wherein the

video information source is a computer.

32. A display unit according to claim 30, wherein the
identifying information includes an identification number
for identifying the display unit.

33. A display unit according to claim 32, wherein the
display unit information includes information that identifies
a function of the display unit.
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hereby corrected as shown below:

Column 11,
Line 50, delete “includes” insert -- is --.

Column 12,
Delete line 8, and insert therefore:
--and
a communication controller capable of --.
Line 25, delete “displaying” insert -- display --;
Line 33, after “communicating” insert -- controller capable of bi-
directionally communicating --.

Column 14,
Line 4, delete “unit” and insert -- unit;
a memory in which at least display unit infor- --.
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JAMES E. ROGAN
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