
IN THE UNITED STATES DISTRICT COURT 
FOR THE NORTHERN DISTRICT OF GEORG Ht^ . =!~ 

ATLANTA DIVISION �gyp 

1 

Defendant . JURY TRIAL DEMANDED 

suit") resulting from the defendant's actions and conduct, as set forth herein . 

Can :: r,+, is U,; !Fa( 
ATLUI/I ISR393;v1 p~ .,,r~ a! I~. ",ructioes 
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.. . :, . "sbIfICE 
CCR !1 9 onna 

SCIENTIFIC-ATLANTA, INC . 
a Georgia corporation, 

Plaintiff, 

SIRIUS SATELLITE RADIO, INC 
a Delaware corporation, 

Civil Action File No . 

1 :04-CV-0282 

COMPLAINT FOR PATENT INFRINGEMENT 

The plaintiff, Scientific-Atlanta, Inc . ("S-A"), for its complaint against the 

defendant Sirius Satellite Radio, Inc . hereby demands a jury trial and alleges as 

follows: 

NATURE OF ACTION 

This is an action in which S-A seeks damages and injunctive relief 

under the patent laws of the United States, 35 U.S .C . § 1 et seq., for infringement 

of each of U.S . Patent Nos. 5,239,540 and 6,055,244 (collectively the "patents-in- 
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THE PARTIES 

2. S-A is a corporation organized under the laws of the State of Georgia, 

having its principal place of business at 5030 Sugarloaf Parkway, Lawrenceville, 

Georgia, 30044. 

3 . Sirius Satellite Radio, Inc. is a corporation organized under the laws 

of the State of Delaware, having its principal place of business at 1221 Avenue of 

the Americas, 36th Floor, New York, New York 10020 ("Sinus"). S-A is 

informed and believes that Sirius is doing business in the State of Georgia and in 

this Judicial District . 

JURISDICTION AND VENUE 

4 . This Court has subject matter jurisdiction under 28 U.S .C. §§ 1331 

and 1338(a) . 

5 . Personal jurisdiction exists over defendant, on information and belief, 

by virtue of its actions and those of its agents which directly infringe or which 

induce or knowingly contribute in the infringement of S-A's patents-in-suit, within 

this state and/or their systematic and continuous contact with this state and/or the 

sale of infringing products in this state, pursuant to, inter alia, the Georgia long- 

arm stature, Official Code of Georgia Annotated § 9-10-91 (1995) . 
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6 . Venue is proper in this district in accordance with 28 U.S .C . §§ 1391 

and 1400(b) . 

PLAINTIFF 

7 . S-A is engaged in the business of designing, manufacturing and 

selling advanced terrestrial and satellite network products and systems to deliver 

voice, video and data communications services . Over the years, S-A has 

developed and patented various novel inventions and improvements for use in the 

display of various kinds of information on its products. S-A has designed and 

manufactures an extensive line of equipment used in subscription television 

systems, including terrestrial and satellite transmission equipment and television 

set-top boxes that are used by subscription television subscribers to, among other 

things, unscramble cable transmissions and convert them into signals and data 

useable by the subscriber's television set ("S-A Equipment") . Among the features 

incorporated, enabled or implemented in the S-A Equipment is the ability to listen 

to digital music presented to the listener along with information describing the 

artist, song title and other descriptive information . 

DEFENDANT 

8. Sinus is engaged in the business of broadcasting digital-quality audio 

from orbiting satellites throughout the continental United States for a monthly 

-3- 
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subscription fee . On information and belief, Sirius delivers 60 streams of 100% 

commercial-free music in virtually every genre, and over 40 streams of news, 

sports, weather, talk, comedy, public radio and children's programming. 

9 . On information and belief, Sirius has since its inception, used 

substantial resources to develop its satellite radio system. On information and 

belief, its satellite radio system consists of its FCC license, satellite system, 

national broadcast studio, terrestrial repeater network and satellite telemetry, 

tracking and control facilities . 

10. On information and belief, Sirius had, as of December 15, 2003, 

approximately 200,000 subscribers for its digital satellite radio service . On 

information and belief, the Sirius digital satellite radio service includes the 

transmission of information relating to the artist, song title and other descriptive 

information along with the broadcast of a digital signal, including an audio signal 

to its subscribers. On information and belief, Sirius's primary source of revenue is 

the fees it collects from its subscribers. 

11 . On information and belief, Defendant, through agreements with 

leading consumer electronics manufacturers such as Kenwood, Panasonic, 

Audiovox, Clarion, and Jensen, provides radio devices capable of receiving its 

digital radio service, including transmitted descriptive information . 

-4- 
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12 . Defendant through such consumer electronics manufacturers sells 

digital satellite radios in the United States, including the Northern District of 

Georgia. 

13 . On information and belief, defendant has agreements to install its 

digital satellite radios capable of receiving its digital satellite radio service, 

including transmitted descriptive information, in Ford, Chrysler, BMW, Mercedes- 

Benz, Jaguar, Volvo, Mazda, Land Rover, Dodge, Jeep, MINI, Volkswagen, Audi, 

Nissan, and Infiniti vehicles, along with trucks from Freightliner and Sterling . 

Defendant's radios also are available in new Monaco Coach recreational vehicles, 

Thunderbird Formula powerboats, and on John Deere agricultural equipment. 

14. Such automobile manufacturers include Defendant's digital satellite 

radio in automobiles they sell in the United States, including the Northern District 

of Georgia . 

INFRINGED PATENTS 

15 . United States Patent No . 5,239,540 entitled "Method and Apparatus 

for Transmitting, Receiving and Communicating Digital Data Signals With 

Corresponding Program Data Signals Which Describe the Digital Data Signals," 

issued August 24, 1993 to Scientific-Atlanta, Inc . as the assignee of the inventors, 

Luis A. Rovira and William E. Wall (the `540 Patent") . S-A is the owner of the 
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entire right, title and interest in and to the ̀ 540 Patent . A copy of the ̀ 540 Patent is 

attached as Exhibit A. 

16 . The `540 Patent generally relates to a novel system and method for 

transmitting, receiving and communicating program data signals with digital data 

signals. 

17. United States Patent No . 6,055,244 entitled "Method and Apparatus 

for Communicating Different Types of Data in a Data Stream," issued April 25, 

2000 to Scientific-Atlanta, Inc. as the assignee of the inventors, William E . Wall, 

Jay C. McMullan, Jr., and Luis A. Rovira (the `244 Patent") . S-A is the owner of 

the entire right, title and interest in and to the `244 Patent . A copy of the `244 

Patent is attached as Exhibit B . 

18 . The ̀ 244 Patent generally relates to a novel method for constructing a 

data stream that combines program data, header information, and another type of 

data . 

19 . On information and belief, defendant has, without authority, infringed, 

contributed to the infringement of and/or actively induced the infringement of, the 

claims of the patents-in-suit within the United States and in this judicial district . 
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20. Defendant has had notice of the patents-in-suit and their infringement, 

contributory infringement, and/or inducement of infringement of the patents-in-suit 

(defendant's "infringing acts") have been knowing and willful . 

21 . S-A has been damaged by defendant's infringing acts, and will 

continue to be damaged if defendant is not enjoined by this Court from further 

infringing acts . 

22 . Defendant's infringing acts have been without express or implied 

license by S-A, and are in violation of S-A's rights . 

COUNT I 

Infringement of U.S. Patent No. 5,239,540 

23 . S-A incorporates and re-alleges paragraphs 1-22 above. 

24. Through the conduct alleged above, defendant has, and continues to, 

infringe, contribute to the infringement of, and/or induce the infringement of the 

`540 Patent by making, using, selling, and/or offering for sale products, including 

but not limited to, digital satellite radio equipment and services, without 

authorization of S-A . 

25 . S-A has not authorized defendant to make, use, sell and/or offer for 

sale products covered by the claims of the ̀ 540 Patent . 

-7- 
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26. The defendant's infringement, contributory infringement, and/or 

induced infringement of the `540 Patent has been done willfully and with 

knowledge of the ̀ 540 Patent . 

27. By reason of defendant's infringement, contributory infringement, 

and/or induced infringement of the `540 Patent, defendant has caused and 

continues to cause S-A to suffer damage and irreparable harm. On information and 

belief, defendant's infringement, contributory infringement, and/or induced 

infringement of the ̀ 540 Patent will continue unless enjoined by this Court. 

28 . S-A has no adequate remedy at law for defendant's infringement, 

contributory infringement, and/or induced infringement of the `540 Patent . 

COUNT 2 

Infringement of U.S . Patent No. 6,055,244 

29 . S-A incorporates and re-alleges paragraphs 1-22 above . 

30. Through the conduct alleged above, defendant has, and continues to, 

infringe, contribute to the infringement of, and/or induce the infringement of the 

`244 Patent by making, using, selling, and/or offering for sale products, including 

but not limited to, digital satellite radio equipment and services, without 

authorization of S-A. 
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31 . S-A has not authorized defendant to make, use, sell and/or offer for 

sale products covered by the claims of the `244 Patent . 

32. The defendant's infringement, contributory infringement, and/or 

induced infringement of the `244 Patent has been done willfully and with 

knowledge of the ̀ 244 Patent . 

33 . By reason of defendant's infringement, contributory infringement, 

and/or induced infringement of the `244 Patent, defendant has caused and 

continues to cause S-A to suffer damage and irreparable harm. On information and 

belief, defendant's infringement, contributory infringement, and/or induced 

infringement of the ̀ 244 Patent will continue unless enjoined by this Court . 

34. S-A has no adequate remedy at law for defendant's infringement, 

contributory infringement, and/or induced infringement of the ̀ 244 Patent . 

DEMAND FOR A JURY TRIAL 

35 . S-A demands a jury trial, pursuant to Fed. R. Civ. P . 38(b), as to all 

issues which may be tried by a jury . 

REQUEST FOR RELIEF 

WHEREFORE, S-A prays that the Court : 

A . Enter judgment that defendant has infringed, contributorily infringed 

or knowingly induced infringement of the patents-in-suit; 

-9- 
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B. Preliminarily and permanently enjoin defendant from further acts of 

infringement of the patents-in-suit ; 

C . Enter judgment awarding S-A damages adequate to compensate for 

defendant's infringement of the patents-in-suit; 

D . Enter judgment that defendant's infringement of the patents-in-suit 

has been knowing and willful ; 

E. Enter judgment increasing the damages for infringement of the 

patents-in-suit to three times the amount found by the jury or assessed by the Court 

against the defendant; 

F. Enter judgment declaring this to be an exceptional case and awarding 

S-A its attorney fees pursuant to 35 U.S.C . §285 ; and 

G. Enter judgment awarding S-A costs, prejudgment interest, and such 

further relief as the Court deems just and proper . 

-10- 
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This 2nd day of February, 2004. 

Respectfully submitted, 

0 
Pat tick J. Flinn 
Georgia Bar No. 254540 
John D. Haynes 
Georgia Bar No . 340599 

One Atlantic Center 
1201 West Peachtree Street 
Atlanta, Georgia 30303-3424 
Telephone : (404) 881-7000 
Fax : (404) 881-7777 

Attorneys for Plaintiff 
SCIENTIFIC-ATLANTA, INC . 
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5.239,540 

The present invention relates to the field of digital 
signal transmission and more particularly, to transmit. 
ring digital signals accompanied by program content 
data so that listeners/viewers may see a display of the 
program content data as they are listening viewing the 
perfolroance, without interrupting the performance. 

SUMMARY OF THE WVENTION 
The problems and related problems of transmitting 

and providing a display of program contort data are 
solved by the principles of the present invention . In 
furtherena of these principles, it is an object of the 
present invention to provide program information to 
subscribers without interrupting the program . 

It is an object of the preset invention to transmit and 
provide program information for- digital audio transmit-
ted to subscribers, where the program information is 
combined with the digital audio . 

It is a further object of the present invention to pro-
vide program data to subscribers of video information . 

It is another object of the present invention to pro- 
vide program information to subscribers where the 
information is communicated through a remote control 
unit . 

It is a further object of the present invention to pro-
vide a system where digital program information is 
combined with digital audio/video signals which are 
transmitted via satellite, coaxial cable, or other means to 
subscribers. 

It is another object of we present invention to pro-
vide program data corresponding to audio/video sig-
nals to subscribers with disabilities . 

In accordance with these and other objects, apparatus 
for encoding according to the present invention com-
prises : a plurality of means for producing digital signals ; 
a plurality of means for producing a plurality of pro-
gram data signals, each program data signal corte-
sponding to one digital signal ; anti, at least one encoding 
means, coupled to the plurality of means for producing 
digital and program data signals, for encoding the plu-
rality of program data signals with the plurality of digi-
tal signals to produce a plurality of combined digital and 
program data signals. 

Additionally, under these and other objects, a method 
is disclosed for encoding program information into a 
digital data stream comprising the steps o!: producing a 
plurality of digital signals; producing a plurality of pro-
gram data signals, each program data signal corre-
sponding to one digital signal; and encoding the plural-
ity of program data signals with the plurality of digital 
signals to produce a plurality of combined digital and 
program data signals. 

Conversely, wrier the above and other objects, an 
apparatus is disclosed for communicating progra inforv 
marion corresponding to a track of digital data from a 
signal containing a plurality of digital and program 
information signals comprising: fuss receiving mama 
for receiving an encoded signal containing a plurality of 
digital signals and a plurality of program data signals, 
each program data signal corresponding to one digital 
signal ; at least one selecting means, coupled to the first 
receiving means, for selecting one digital signal and one 
corresponding program data signal from the received 

IS 

BACKGROUND OF 7'HE INVENTION 
Presently, program content information, for example, 

song title, artist, record label, ate ., is communicated to 
the customer/listener by announcers' disc jockeys 20 
(DJs) . In the case of video programs transmitted by 
broadcast mans, video text messages are presented 
between programs and during interruptions of pro-
grams . In the case of many premium services, it is mde-
svable to interrupt programs for presentation of pro- ZS 
gram content information . It may also be undesirable to 
have any form of announcer or DJ between program or 
election of music . 
Those such announcers or interruptions of program 

may be undesirable in some services. Nevertheless, it is 30 
highly desirable to communicate program content in. 
formation. Frustration of customers, and possible loss of 
revenue due to subscription cancellation can occur if a 
subscriber has no method of knowing the title, com-
poser or artist of the particular selection of music. To 35 
the music industry, identification of recording label and 
identification number is critical to sale of the record-
ings . Currently, a subscriber viewing a premium video 
program must consult a separate listing, tune to a differ-
ent channel, or wait till the end of the program for its 40 
identification . 

Similarly, the cable television industry is currently 
introducing audio-only services . Program content infor-
mation is printed in a separate listing . These cable 
"radio stations" may play a continuous succession of 45 
musical selections without commercial interruptions . 
These services may not use e "disc-jockey" to identify 
the musical or other elections. Instead, under the pres-
ent invention, data channels will contain information 
about the music being played . 30 

In me embodiment of the present invention, a display 
of this data has been envisioned that has beau termed an 
"electronic DJ". This display could be built into the 
subscriber terminal user(, or it could be a separate dis-
play unit that would connect to a port on the rear panel SS 
of the terminal . 
The problem with such displays is that, unless they 

are very large anti therefore costly, they cannot be 
easily placed within reading distance of the listener. 
Long cables for the display would be difficult to route 60 
in a typical living room, and we need only loot at the 
success of VCR wired remote controls to convince 
ourselves that such e tethered display would nod be 
optimum. 

Wireless remote controls have brought great wnve- 65 
oieace to the control of consumer produces . Highly 
intelligent remote controls with liquid crystal displays 
are available. Programmable and universal "learning" 

METHOD AND APPARATUS FOR 
7'RAN3M77TING, RECEIVING AND 

COMMUNICATING DIGITAL DATA SIGNALS 
WITH CORRESPONDING PROGRAM DATA 

SIGNALS WHICH DESCRIBE THE DIGITAL DATA 
SIGNALS 

TECHNICAL FIELD 

2 
remote controls are available that assume the functions 
of multiple other controls . These remote controls re-
ceive information from each other, and display the 
functions available to the user. 

3 It can be a frustrating experience to enjoy a piece of 
music on the radio, only to have the station tail to iden-
tify the piece . To lovers of music, having such ioforma-
tion as music title, composer, artist and record label is 
vital . Without this information, the service will be re - 

10 duced to the laud of generic background music . 
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signal ; at least one decoding means, coupled to the 
selecting means, for decoding the selected one digital 
signal and, the one corresponding program data signal 
so as to separate the corresponding program data signal 
from the selected one digital signal ; wnsmitting means, 5 
coupled to the decoding means, for transmitting the one 
corresponding program data signal ; second receiving 
mans, coupled to the transmitting means, for receiving 
the one corresponding program data signal ; and, com-
municating means, coupled to the second receiving 10 
means, for communicating the one corresponding pro-
gram data signal . 

Similarly, a method under the above objects is dis-
closed for communicating program information corre-
sponding to a tract from signal containing a plurality of IS 
digital and program information signals comprising we 
steps of receiving an encoded signal containing a plu-
rality of digital signals and a plurality of program data 
signals, each program data signal corresponding to one 
digital signal ; selecting one digits] signal and one cone- 20 
spending program data signal from the received en-
coded signal ; decoding the selected one digital signal 
and the one corresponding program dada signal so as m 
separate the corresponding program data signal from 
the selected one digital signal ; transmitting the one 25 
corresponding program data signal to a communicator; 
receiving the transmitted one corresponding program 
data signal ; and, communicating the received one corre-
sponding program data signal via the communicator . 

Finally, under the objects of the present invention, a 70 
handheld apparatus for communicating program inforv 
mation corresponding to digital data is disclosed com-
prising : receiving means for receiving a program data 
signal corresponding to a digital track ; processing 
means, coupled to the receiving means, for processing 35 
the received program data signal ; and, communicating 
means, coupled to the processing means, (or communi-
cating the processed program data signal . 
The communicating means under the present inven-

tion could take the form of a standard remote control, 40 
i.e. a hand-held unit with a display of some son . The 
display could be a liquid crystal or other suitable tech-
nology. A benefit of having the display in a remote unit 
under the present invention is that the cost of the dis-
play need not be included in the base unit . The display 45 
can he a value-added extra-cost feature . It can thus be 
seen as a means of increasing revenue, or of malting the 
service more affordable to those not desiring the fea-
ture . 
The communicating means under the present inven- 50 

Lion could also take the form of a able-mounted unit. It 
could use a larger display than might be possible on a 
hand-held remote . It could also use ac power instead of 
batteries and thus power a brighter and larger display 
more suitable for low light viewing. The control and Ss 
display functions could be separated into two individual 
units. 
The ban subscriber terminal could automatically 

update the remote display/control unit whenever there 
has been a change in programming. T7tis, however, may 60 
result in brief intervals during which the use of other 
remote controls might be disrupted. Instead, the com-
mmications may be structured such that (or informa-
tion to be sent from the base subscriber terminal, it must 
be polled from the remote unit. Memory could be used 65 
in either the base unit or the remote to store information 
on previous elections. The information could be re-
called 6y the user on demand . 

Referring to FIG. 1, a block diagram of an overall 
system in the present invention is described. The Pres. 
ant invention will be described with respect to transmit-
ting audio signals with program data . However, [hose 
stilled in the art will recognize that the present inven-
tion may, instead of transmitting audio with corre-
sponding program data, transmit any of the following, 
with corresponding program data : television, games, 
software, video, end other combinations of audio/video 
or software information. 
Compact disc players 10-1 through 10-n provide a 

plurality of digital audio signals to the present inven-
tion . These CD players may be the so called "jukebox" 
type wherein up to sixty or more compact discs may be 
stored and accessible by the player . 
The digital audio sisals from CD players ]0-1 

through 14n are input to encoders 20-1 through 20-n 
which will be described in greater detail with reference 
to FIG. 3. Controller and music database 30-1 through 
30.k controls the output of CD players 10.1 though 
tan and any respective selection of compact dins 
within these players anti also provides a database con-
taining program data with a one to one correspondence 
w the tracks contained on the compact discs. Tiffs pro-
gram data includes title, track, artist, publisher, com-
poser, song identification and play time information 
blocks for each song contained on a compact disc. 
These program data signals could also include other 
information relevant to describing the particular track 
contained on e compact disc, as those skilled in the an 
can appreciate . For example, if the information were 
historical audio data, information on the time and place 
such data was first conceived or transmitted may also be 
contained within this program information. Addition-
ally, if the digital signals transmitted contained video 
information, the corresponding program data signals 
would relate to the video program being transmitted, 

The communications lint between the base sub-
scriber terminal and the remote unit could uu radio 
frequencies, infrared, visible light, acoustical vansmis-
sion through air, or other wireless means . The concept 
could also be extended to carrying the information on 
the household power lines, telephone wires, coaxial 
cable, fiber-optic cable or means other than the direct 
connection of a cable to the base unit. 

BRIEF DESCRIPTION OF THE DRAWINGS 
These and other advantages of the present invention 

may be appreciated from studying the following de-
tailed description together with the drawings in which: 
FIG. 1 is a blocked diagram of the overall system in 

the present invention ; 
FIG . 2 shows a detailed block diagram of we encod-

ing and transmitter portion of the present invention ; 
FIG . 3 shows a block diagram of the encoding por-

tion of the present invention ; 
FIG. 4 shows a block diagram of the receiving por-

tion of the present invention ; 
FIG . S shows a block diagram of the digital music 

tuner; 
FIG . 6 shows e block diagram of the application 

specific integrated circuit shown in FIG . 5; 
FIG . 7 shows a block diagram (or the remote commu-

nication device of the present invention ; and, 
FIG . B shows a diagram of a simplified frame format 

using the present invention. 

DETAILED DESCRIPTION 
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[or example, the tide, actors, director, publisher, year, 30-1 through 30-k include a database containing the 
or other relevant information . program information described above . These master 
The plurality of digital audio signals inputted by the controllers are preferably IBM Model PS/2 microcom- 

CD players 10.1 through 10.n are combined in encoders puters or other computers containing a 386 type micro-
20.1 through 21Ln with the program data signals input- 5 processors . 
feel by controller and music databases 30.1 through The digital audio output from CD players 10-1 
30.k. The combined signals from encoders 20.1 through through lan is input into encoders m-1 through 20.n 
2Pn ere then inputted into mulriplexer 40 which com- along with program information supplied by muter 
bins the signals into a serial digital data stream . controllers 30-1 through 30.k . Encoders X-1 through 

Additional signals may be combined with the digital 10 20-n combined the digital audio signals with the pro-
audio and program information signals . Subscriber con- gram data signals and output the combined signal to 
trot 45 contains information on various subscribers who system data multiplexecs IQl end 10.2. Preferably, the 
may receive the digital audio data produced by the outputs of 30 encoders IIFI through 2(L30 are input into 
present invention. This subscriber information stored in multiplexers 10-1 and 10-3 where the signals are time 
subscriber control 45 is multiplexed with the digital 15 division multiplexed . Multiplexets X0.1 and /0.2 may 
audio and program data signals in multiplexer 40, pro- include error correction encoding using, for example, 
eluting a serial digital data stream containing digital }lamming encoding or Hose Chaud6uri Hocqumghen 
audio, program information, and national subscriber (HCI-) encoding, or other error correcting/encoding 
information. methods known by those skilled in the err. 
The serial digital audio/program data stream from 20 Billing system 47 includes subscriber information of 

multiplexer 40 is input into the digital satellite transmit- the present invention and national control information 
ttt SO and broadcast, vie satellite, to digital satellite and may be comprised of en IBM Model PS/2 mi~ 
receiver 60. However, those skilled in the art will real- crocompurer. The subscriber information and other 
ize that any delivery system, not just satellite transmis- billing system data would be contained within a large 
sion, may be used, such as cable television (CAW), 25 database within 4illing system 47 . Typical billing system 
microwave distribution (MDS or MMDS), telephone data could include, for example, identity, location, etc . 
systems, terrestial broadcasts, and other coaxial or opu- far subscriber and their current billing slates . Billing 
cal cable tine. system information from billing system 47 is input into 
The previously described transmitter section will be the system manager digital audio controller 45. System 

more fully discussed with reference to FIG . 2, while the to manager 45 is preferably comprised of a series 8500 
following receiver section will be more fully described System Manager manufactured by Scientific Atlanta or 
with reference to FIG . 4 . Digital satellite receiver 60 a similar product . System manager digital audio con-
transfers the digital data to heedend processing 70 trollv 45 controls master controllers 30-1 through 30-k. 
which in turns converts and sends the information to Additionally, the system manager 45 may also input 
digital cable modulators 75 . The digital audio data is 35 subscriber data from the subscriber database within 
then added with signals from other cable modulators in billing system 47 roan multiplexers 40-1 and X0-2 . 
summing circuit 80 end sent over a cable distribution The subscriber information may be combined with 
system . the digital audio and program signals through multi- 

7'he cable distribution system includes line amplifiers plexers 10-1 and 10-2 . Multiplexers X0-1 and 10.7 pro . 
90 for boosting the signal and compensating for any line e0 vide the master cloth to all the decoders 20-1 through 
loss . System tap 85 directs the combined signal to a 20-n and to satellite exriurs 33-1 end 53-2 . The output 
subscriber's premises and into digital music tuna 100 . of muldplexers 00-1 and 40.2 is a 34 megabits per second 
Digital music tuner 100, more fully described with re- (Mops) data stream comprising the preferred 30 chan-
spect to FIG . 5, selects the channel containing the digi- nels outputted by the 30 encoders 20-1 through 20.30. 
tal audio and program data signals. Additionally, digital as Relay circuit 43 provides fault protection so as to 
music tuna 100 separates the digital audio signal from switch the system m multiplexers 10-2 and 10-3 from 
the program information signal . The digital audio signal multiplexes Ibl in event of a fault The outputs from 
is converted to analog, amplified and output on a sub- multiplexexs X0.1 end W-2 ere two coaxial tables, for 
scriber's audio electronics, while the program informe- plus and minus balanced connections . These balanced 
lion signal is processed and sent to a local display or so coaxial cable are used from the output of multiplexers 
remote using information display 200. The demultiplu- 10 .1 end /0.2 through satellite transmitting and receiv-
ing and decoding of the signals is discussed more fully ing electronics. The combined signal from multiplexes 
with reference to FIG . 6 . These displays then communi- X0.1 passes through relay 43 into fiber-optic transmitter 
rate to the subscriber the particular program informs- 19 . Fiber-optic transmitter 49 transports the signal from 
lion corresponding to an audio stack currently being 55 the studio to the transmitter site and into fiber-optic 
listened to by the subscriber. The remote music infor- receiver SI . 'Me output of the fiber-optic receiver 
matron display is more fully described with tapers a drives en onset quadrature phase shift raying (OQpSK) 
FIG . 7 . satellite modulator 50 . The signals is then up converted, 

TRANSMITTING SECTION 
amplified and transmitted to the satellite, as more fully 

GO described below. 
Referring to FIG . 2, a block diagram of the studio The signals are received from fiber-optic transmitter 

end transmitter, or uplink, section of the present raven- 49 into fiber-optic receiver Sl in transmitter 50 . From 
Lion is described . Compact disc players 101 through fiber-optic receiver Sl the signals pass through fault 
10.n are driven by microcomputers 15-1 through 15-n . protection relay 52-1 into OQPSK Extras 53-1 . The 
Microcomputer 15-1 through 1Sn could be IBM 65 digital signals from OQPSK excites 53-1 enter splines 
Model AT microcomputers . These microcomputer are 57.1 end through fault protection relay 52-2. 'Ihereef-
in turn controlled by the studio sequencing muter con- tar, the signals pass through an upconverter 58-1 . From 
trolleys 30-1 through 30~k. These muter controllers upconverter 38-1 the signals pass through switch 56.1 
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info high powered amplifier $9 .1 and once again the art will appreciate that one may also use phase shin 
through switch circuit 56.1 and then transmitted . no key modulation or other modulation methods known in 
transmitting is preferably performed via a satdlited . the art wits, fewer or greater number of states. 
The transmission may also Occur via coaxial cables or The modulated signals from modulators 75-1 through 
fiber-optic cables. 5 95-6 are combined in radio frequency combiner 80 
Redundancy control logic 55 controls transmitter $0, bong with other modulated signals from other able 

so in the event of a (aulL redundant circuitry is ecti- modulators 77. Modulators 75.1 through 75-6 digitally 
voted . Specifically, redundancy control logic SS con- filter the data, 4uadrature partial response (QPR) modu-
un]s relays 52-] and 52.2 and switches WI and 56-2 so late and convert the data w the selected output fre-
aa to switch to redundant exciter 53.3 and splitter 51-2, ]D queocy !or combining with other modulated channels 
redundant up converter 58-3 and high powered ampii- 77 in the present cable television system . Each block of 
her 54.2. five storm pain occupies 3 megahertz of band width 

Referring to F1G . 3, a more detailed blxk diagram of and can be carried in half of one 6 megahertz video 
an encoder 2Q-1 is described . Outputs from CD Players channel of the present cable television system . Sine the 
30 ere input to multiplexer 31 . Preferably, the outputs t5 Present system uses a common 6 megahertz video chan-
from 16 CD players 10.] through 34.16 ire input into ac1, nor modificatioas of current CA1l' distribution 
multipfexer 31 where their signals are combined and system equipment u required, 
output u two channels to rate synchronizers 33-1 and 'Me combined signals from FCF combinec 80 are dis-
3i1. The tart synchronized signals are then input taro ybuted over a coaxial cable or fiber-optic distribution mixer and signal compressor 35 . Mixer and signal tom- 20 system into a subscriber's home . Directional couple 85 
preswr 35 preferably uses the data compression format directs most of the signal to video set top terminal S). A 
described in U.S. Pat . No . 4,922,517, incorporated sample of the signal is sent from directional couplet 85, 
herein by reference. Mixer and data compressor 35 is at a loss o! 10 decibels to digital music tuner 100. Tuner controlled by input signals from master controller 30-] Joe is controlled by either a plain remote 201 or a music which also inputs the program data sisals correspond- 25 information display remote 2Q0. Additionally, tuner 100 ing to the digital audio signals . The digital audio signals 
arc compressed, program data signals are mixed them 

outputs left and right analog audio signals, and may also 

with, and then the mixed signal is input into frame sync output an optional digital signal output. 

detector and output formatter 37 . Circuit 37 may also Referring to FIG. S, a block diagram of digital music 

include circuitry w encrypt the mixed and compressed 30 tuner 100 is shown . The digital audio and program data 
signals using, for example, the Dots Encryption Sean signal is inputted from directional coupler 85 into aN 

lord (DES) or using other similar encryption tech . top terminal tune 710. This tuner preferably includes 
niques known in the art . Circuit 37 may include error phase faked loop circuitry . 7}ie signal from tuner 1]D 
correction encoding using, (or example, Hamming em is amplified by amplifier 115 and filtered by saw filter 
coding or Bole Chaudhuri Hoequrnghrn (BCH) rneod- 35 120 More being demodulated by demodulator 125. 
ing, or other error correcting/encoding methods Tuner 110 converts the elected radio frequency chan-
known 6y those skilled in the art . Hamming encoding is nd to a demodulation intermediate frequency . The 
disclosed in Elecrmnir Engineers Reference Book, edited output of demodulator 123 is QPR demodulated co 
by F. Mazda, page 32/10, incorporated herein by refer- Produce a 3.6 Ribps data stream containing five stereo 
ante . ,gyp pair of digital audio data to applications specific inte- 
The audio data is clocked into and out of circuits grated circuit (ASIC) 110 . Demodulator 715 also pro-

33 .1, 33.2, 33 and 37 at a rate 44.1 kilo-samples per sec- vides an automatic gain control signal 33010 tuner 170 
ond . The mixed compressed and encrypted signals are to maintain constant signal level . Additionally, demodu-
aucpuc of circuit 37 at 1 .12896 Mbps in Applicants Iator 125 presides data to clock recovery phase locked 
preferred embodiment . 49 loop (PLL) 735 . Data Block PLL 735 contains a 33 .8 

megahertz crystal ]37 from timing purposes . 
RECEIVING SECTION This timing signal is sent to ASIC IIQ, which will be 

Referring to FIG . 4, the mixed, compressed and en- discussed in greater detail with celerence to FIG . 6, 
crypted signal is received in the C-band via satellite AS1C 110 provides a digital audio output to interlace 
recrive antenna and amplified and block converted in n 50 170 . Interface !TD uses the Sony-Philips digital interface 
low-noise block convener 63, along with Other satellite formal (SPDIF). Similarly, the digital audio signals are 
distributed b78113I3 . The signal is output in the L-band at input from ASIC iw to digital to audio converter 160 . 
950 to 3450 megahertz and input into splittet 65 where From digital Lo audio converter 160, the analog left and 
the audio signs is input into OQP57C reedvv 67. Re- right audio signals ire filtered through filters 165-1 and 
ceiver 67 demodulates the OQPSK information and SS 1652 and input into bypass 170 . Bypass 770 Blows 
provides one 34 Mbpi signal stream containing the pre- additional audio components (e.g ., a CD player or is pr 
farted 30 satellite distributed channels . The 34 Mbps deck) to be switchebly connected with the digital music 
signal is output of receiver 31 at 34 megahetta dock rate reset 100. 
into demultiptexer 70. Preferably, demultiptexer 70 is a Microprocessor ]SD controls phase locked loop .of 
l :6 demuldplezer which separator the tingle data stream 60 tuner 110, AS1C 110, digital to analog converter 160 
into six channels containing 5 .6 Mbps digital audio and and bypass 170. The program data signal from ASIC 
program data each . Then six channels contain flue UO is tint to microprocessor 150 where it is stored in 
stations each . internal memory of the microprocessor, and may be 
The signals are clocked at I l megahertz to module- displayed on front panel interface 190 or transmitted 

tots 73-I through TS-6 . Each modulator 7S1 through 65 through remote control transmitter 190 . Remote con, 
754 is a nine state yuedrature partial response (9-QPR) trot receiver 195 may select patticuler program data 
modulator capably of handling five stations and each information or audio channels through microprocessor 
occupying a 3 megahertz bandwidth . Those skilled in 130 . 
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Power supply 175 would supply both positive five 
vole digital and analog power, end e negative five volt 
supply to the system . Positive 12 volt and positive 30 
volt power supply signals are also provided from power 
supply 175 . Additionally, tuner 100 would preferably 
have input means, e .g ., push buttons or toggle switches, 
on the exterior of its housing (not shown) . These input 
means would allow selection of channels, stations, dis-
play of program data, and display of particular intorma-
tion blocks contained in the program data algid . Addi-
tional elections or inputs may be provided as those 
stilled in the art recognize . 
Refining to FIG. 6, a more detailed block diagram of 

ASIC 140 is provided . The signal from demodulator 
12S is input into demodulator support circuit 141 which 
comprise logic circuitry (e .g., flip-flops) required in 
demodulation of the signal. The signal from demodula-
tor support circuit 141 is then input into demultiplexer 
143 which separates the 5.6 Mbps data stream to select 
one of five stereo pans of digital audio signals. This 
signal is then sent to decrypting circuit 145. The de-
crypted signal is then separated in signal separator 148 
where program dada is sent to microprocessor in/out 
circuit 149 while audio data is sent and decoded in cir-
cuit 1<7. Decoder 147 uses the data decompression 
technique described in U.S . Pat. No . 4,922,537, incorpo-
rated herein by reference. 
Microprocessor in/out, address and control circuit 

149 interfaces with microprocessor 150 . All circuits 
within AS1C 140 are driven by clock 146 . Memory 144 30 The preferred thirty stern audio stations are multi-
stores bias of data to support the demultiplexing, de- plexed at follows. Groups of five are formatted 
crypting and decoding functions occurring in circuits into a frame of data. Six such frames are interleaved bit 
U3, 145 and 147 respectively . The memory may be of a 6y bit for transmission aver the Each such 
nonvolatile type such u an EPROM or similar ROM frame containing five has a header . This header 
memory or may be a volatile type RAM memory sup- is used by the headend demultiplexer 70 to deinterlave 
ported by battery 171, preferably e lithium type battery . the received data into six Gams of five stations 

a battery 175 would prevent loss of data stored in . The header is also used in the ASIC 140 to 
144. chronize on the Crane . A ucond header contains sub- 

stations 

satellite . 
stations 

35 
satellite 

each . syn-
chronize 

REMOTE DISPLAY UNIT scriber control transaction data . This second header 
40 would preferably include channel and subscriber trans- 

Referring to FIG . 7, a block diagram of the remote action den as previously described with respective 
music information display unit 200 is shown . Program billing system 47 . The headers include additional bits 
data signals are received by receiver 201 from remote for error detection . 
control transmitter 190 . Preferably, infrared transmitter Following the headers, compressed audio data with 
and receivers 190, 195, 201 and 20.5 are used . However, 45 its associated program dart is sent. Audio data for each 
radio frequency, ultrasonic, wire, fiber-optic cables or station includes a oven bit "1c factor" and a throe bit 
other means could be used as; those skilled in the an can ..exponent" for each block of nine samples as described 
appreciate . The received signal is then input into pro- in previously referenced U.S . Pat. No . 4,922,573 . Five 
censor 203 which processes end sends the program data such k factor end exponent blocks toe each station are 
signal to display 209 for communicating program data 50 included in each frame . 
corresponding to currently playing audio tract to a 'Me audio end program data for the five stations in 
subscriber . Display 209 may be a liquid crystal display, the tame are interleaved bit by bit That is, the first bit 
a light emitting diode, a beadle reader, a voice synths- is seat for station No. 1, followed by the fast bit for 
slur or e cathode-ray tube or any other communicating station No. 2 end w on until the first bit of each nation 
device u may be appreciated by those skilled in the arc . ss has been sent. Then the second bit of each station is sent 
Audible or tactile communicating menus would allow and so on . After the last audio data bits in each block of 
communication of the program data signals to subscrib- nine samples have been sent, the program data bits are 
erg with disabiGta, as would the use of a remote unit . sent in the same manna. Thus, the program data for 

Input means shown as keyboard 207 may receive each station is multiplexed in the frame with its atsoci-
program data selection commands or audio track coin- 60 aced station so that when the frame is demultiplexed or 
mends from a subscriber which are sent to processor rearranged, the program information for that station is 
203. Keyboard 207 may also include means to allow a kept with its station . The advantage of multiplexing the 
subscriber to control volume, power, channel selection, program information with the audio data is that one 
station selection, display, or other suitable subscriber may easily process the combined signal without fear of 
commands that those skilled in the an appreciate . Pro- 65 scrambling channels of audio data with their respective 
censor 203 then converts and transmits the subscriber program information . Error correction and detection 
command signal to transmitter 205 which is received by bits are also sent with the audio data and the program 
remote control receiver 195 . The received signal from data . 

10 
receiver 195 is input into microprocessor 150 where 
appropriate signals are sent therefrom to ASIC 140 and 
tuner 110 so as to bring about the subscriber's desired 
audio tract, audio channel or program information . 

5 Reporters could be placed throughout a dwelling to 
extend the range of the display/control unit. Addition-
ally, processor 7(13 could contain memory for storing 
various information, particularly program information. 

In an alternative embodiment, the emote display unit 
10 may display only o code number representing the pro-

gram data signals, whereby a subscriber may reference 
the number in printed material for a full description of 
the currently playing audio track . The printed material 
could be a publication which would rotate monthly or 

15 weekly as the programs on respective stations change. 
Such a system would allow for a smaller display on the 
remote unit, and thus be less costly to a subscriber. Such 
a panted publication would also allow a subscriber to 
determine which programs were playing on the various 

20 channels . 
Additionally, the remote display unit or turner 100 

could display, upon a subscriber's request, program data 
corresponding to data being transmitted on charnels 
not currently being listened to/viewed by the sub . 

25 scriber. In this way, a subscriber may scan what is bring 
broadcast on alternate channels while listening to a 
currently playing channel. 

DATA FORMAT 

Case 1:04-cv-00282-BBM   Document 1    Filed 02/03/04   Page 27 of 51



5,239,540 
10 

Power supply 175 would supply both positive five receiver 195 is input into microprocessor 150 where 
vole digital and analog power, and e negative five volt appropriate signals are sent therefrom to ASIC 140 and 
supply to the system . Positive 12 volt and positive 30 tuner 110 so as to bring about the subscriber's desired 
volt power supply signals are also provided from power audio track audio channel or program information . 
supply 175. Additionally, tuner 100 would preferably 5 Repeaters could be placed throughout a dwelling to 
have input means, e .g ., push buttons or toggle switches, extend the range of the display/control unit. Addition-
0o the exterior of its housing (not shown) . These input ally, processor 2113 could contain memory for storing 
means would allow selection of channels, stations, dis- various information, particularly program information . 
play of program data and display of particular inf'orma- In an alternative embodiment, the remote display unit 
lion blocks contained in the program data signal . Addi" 10 may display only a code number representing the pro-
tionil selections or inputs may be provided as those gram data signals, whereby a subscriber my reference 
skilled in the art recognize . the number in printed material for a full description of 

Referring to FIG . 6, a more detailed block diagram of the currently playing audio tract. The printed material 
ASIC 140 is provided . The signal from demodulator could be a publication which would rotate monthly or 
l75 is input into demodulator support circuit 141 which 15 weekly as the programs on respective stations change. 
comprises logic circuitry (e.g ., flip-(lops) required in Such a system would allow for a smaller display on the 
demodulation of the signal. The signal from demodWa- remote unit, and thus be less costly to a subscriber. Such 
for support circuit 141 is then input into demultiplexer a primed publication would also allow s subscriber to 
143 which separates the 5 .6 Mbps data stream to select determine which programs were playing on the various 
one of five stereo pairs of digital audio signals. This 20 channels . 
signal is then sent to decrypting circuit 10.5 . 7'he de- Additionally, the remote display unit or turner 100 
crypted signal is then separated in signal separator 148 could display, upon a subscriber's request, program data 
where program data is sent to microprocessor in/out corresponding to data being transmitted on channels 
circuit 149 while audio data is sent and decoded in cv- not currently being listened to/viewed by the Sub. 
cuit 147 . Decoder 147 uses [he data decompression 25 scriber. In this way, a subscriber may scan what is being 
technique described in U.S . Pat. No. 4,922,537, incorpo- broadcast on alternate channels while listening to a 
rated herein by reference . currently playing channel . 
Microprocessor in/out, address and control circuit 

DATA FORMAT 149 interfaces with microprocessor 150 . All circuits 
within ASIC 140 are driven by clock 146 . Memory 144 30 The preferred thirty stern audio stations are multi-
stores bits of data to support the demultiplexing, de- plexed as follows. Groups of five stations are formatted 
crypting and decoding functions occurring in circuits into a frame of data. Six such frames are interleaved bit 
143,145 and 147 respectively . The memory may be of a by bit for transmission over the satellite . Each such 
nonvolatile type such as an EPROM or similar ROM frame containing five stations has a header . This header 
memory or may be a volatile type RAM memory sup- 35 is used by the headend demultiplexer 70 to deinterleave 
ported by battery 171, preferably a lithium type battery . the satellite received data into six frames of five stations 
Such a battery 175 would prevent loss of data stored in each . The header is also used in the AS1C ]1O to syn-
memory 144 . chronize on the frame. A second header contains sub- 

scriber control transaction data . This second header DISPLAY UNIT 

sub-

REMOTE 40 would preferably include channel and subscriber trans-
Referring to FIG . 7, a block diagram of the remote action data as previously described with respective 

music information display unit 200 is shown . Program billing system 47 . The headers include additional bits 
tints signals are received by receiver 201 from remote for error detection . 
control transmitter 190 . Preferably, infrared transmitter Following the headers, compressed audio data with 
end receivers 190, 195, 201 and 205 are used. However, 45 its associated program data is cant. Audio data for each 
radio frequency, ultrasonic, wire, fiber-optic cables or station includes a seven bit "1c factor" and a throe bit 
other means could be used u those skilled in the art can '.exponent" for each block of nine samples as described 
appreciate . The received signal is then input into pro- in previously referenced U.S. Pat . No . 4,922,373 . Five 
censor 203 which processes and sends the program data such Ic factor and exponent blocks for each station are 
signal to display 209 for communicating program data 50 included in each frame . 
corresponding to currently playing audio track to a The audio and program data for the five stations in 
subscriber. Display 2(19 may be a liquid crystal display, the frame are interleaved bit by bit That is, the fast bit 
a light emitting diode, a Braille reader, a voice syntLe- is sent for station No. 1, followed by the first bit for 
slur or e cathode-ray tube or any other communicating station No . 2 and so on until the first bit of each station 
device as may be appreciated by those skilled in the an. 55 Las been cant . Then the second bit of each station is cant 
Audible or tactile communicating means would allow and so on . After the last audio data bits in each block of 
communication of the program tints signals to subscrib- nine samples have been sent, the program data bin are 
ers with disabilites, u would the use of a remote unit . sent in the same manner. Thus, the program data for 

Input means shown as keyboard 207 may receive each station is multiplexed in the frame with its nuoci-
program tints election commands or audio track con- 60 atsd station w that when the frame is demultiplezed or 
mantis from a subscriber which are sent to processor rearranged, the program information for that station is 
203 . Keyboard 207 may also include means to allow a dept with its station . The advantage of multiplexing the 
subscriber to control volume, power, channel selection, program information with the audio tints is that one 
station election, display, or other suitable subscriber may easily process the combined signal without fear of 
commands that chose skilled in the art appreciate . Pro- 65 scrambling channels of audio data with their respective 
censor 203 then converts and transmits the subscriber program information . Error correction anti detection 
command signal to transmitter 205 which is received by bits are also send with the audio tints and the program 
remote control receiver 195 . The received signal from data . 
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artist, a publisher, a composer, a song identification, and 
a play time information block . 

10. The method of claim 1 wherein the digital pro-
gram data signals are digital video signets . 

1l . The method of claim 1 wherein the digital pro-
gram data signals are software . 

12 . M apparatus for generating a digital data steam 
including program data information end program selec-
tion information for transmission by a transmission 
means, comprising : 
means for producing a plurality of digital program 

data sisals, each of which corresponds to the 
contents of a program selection ; 

means for producing o plurality of digital program 
selection signals, nch of which corresponds to one 
of said program data signals and describes the attri-
butes of the associated program selection ; 

muss for encoding the plurality of digital program 
dais signals with the plurality of digital program 
selection signals into a plurality of combined digital 
signals, each of slid combined digital signals being 
arranged in blocks of a predetermined number of 
bin of a program dais signal and a predetermined 
number of bits of an associated program election 
signal, whereby each program selection signal re-
mains associated with its corresponding program 
data signal during transmissions therewith ; end 

means for multiplexing the plurality of digital com-
bined signals into the data stream . 

13 . An apparatus according to claim 12 wherein the 
trmsmission means comprises a setellice. 

14 . The apparatus according to claim 12 wherein the 
transmission means comprises coaxial cable . 

15 . The apparatus according to claim 12 wherein the 
multiplexing means uses time division multiplexing . 

16 . The apparatus according to claim 12 further com- 
prising the step wherein subscriber data signals are 
multiplexed with the digital combined signals. 

17 . The apparatus according to claim 12 further com-
prising at least one compression means, coupled to the 
encoding means, for compressing the digital combined 
signals to produce a plurality of compressed digital 
combined signals. 
18. The apparatus according to claim 13 further com-

prising at least one encrypting morns, coupled to the 
encoding means, (or encrypting the plurality of digital 
combined signals. 

19. The apparatus according to claim 12 wherein the 
digital program data signals are digital audio signals . 
20. The apparatus according to claim 12 wherein the 

program selection signals include at least one of e title, 
a track, an artist, a publisher, n composer, a song identi-
fication, and a play time information bract . 
21 . The apparatus according to claim 12 wherein the 

digital program data signals are digital video signals . 
22 . The apparatus according to claim 12 wherein the 

digital program data signals are digital software signals . 
. . . . 

65 

Two program data bits are sent in the same block 
together with every nine compressed samples (100 bits) 
of audio data . This effectively provide a data channel 
of about 9800 baud used to transmit program data infor-
mation . The information is sent in ASCII representa-
tion, but could easily be sent in other formats such as 
EBCDIC u would be apparent to those stilled in the 
an . FIG . 8 shows the program information u prefera-
bly seat and the size of each field in the present embodi-
ment . Other information can be sent, such as music 10 

classification for election of station by music type, 
special event announcements, or other such informa-
tion, known by than skilled in the art. 
We claim : 
7 . A method of generating a digital data stream in- ~5 

chiding program data information and program selec-
tion information for transmission, composing the sups 
of: 
producing a plurality of digital program data signals, 20 
each of which corresponds to the contents or a 
program selection ; 

producing e plurality of digital program selection 
signals, each of which corresponds to one of said 
program data signals and describes the attributes of 25 
the associated program selection ; 

encoding the plurality of digital program data signals 
with the plurality of digital program selection sig-
nals into e plurality of digital combined signals, 
each of said combined digital signals being ar- 30 
ranged in blocks of a predetermined number of bits 
of a program data signal and a predetermined num-
ber of bits of an associated program election sig-
nal, whereby each program selection signal re-
mains associated with its corresponding program 35 
data signal during transmissions therewith ; and 

multiplexing the plurality of digital combined signals 
into the data stream . 

2 . The method of claim 1 wherein the transmission 40 occurs via a satellite . 
J . The method of claim 1 wherein the transmission 

occurs via coaxial cable. 
4 . The method of claim 1 wherein the multiplexing is 

time division multiplexing . 45 
5 . The method of claim 1 further comprising the step 

of compressing the plurality of digital combined signals 
to produce a plurality of compressed digital combined 
signals. 

6 . The method of claim 1 further comprising the step Sp 
of encrypting the plurality of digital combined signals. 

7 . The method of claim 1 further comprising the step 
wherein subscriber data signals are multiplexed with the 
digital combined signals. 

8 . The method of claim 1 wherein the digital program SS 
data signals ere digital audio signals . 

9 . The method of claim 8 wherein the program selec-
tion signals include at least one of a title, a track ari 

60 
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1571 ABS'fHAC7' 

An apparatus and method is described for transmitting, 
receiving and communicating program data signals which 
ere combined with digital data signals . Preferably. the 
present invention compresses all digital audio signals, mul-
iiplexes them with title, (rack, nnist, record label, year, elc., 
program information, and transmits the combined signals 
via satellite to a receiving station . 717e receiving station 
demulGplezes the signals and sends them via a cable distri-
bution system 1o a subscriber's digital manic tuner. This 
tuner further demuhiplexrs and decodes the signals so that 
the digital audio signals may be converted to analog and 
output for Gsteniog, while the corresponding data signals are 
communicated to the subscriber. In an alternative preferred 
embodiment, the program data signals are Iraasmiued to a 
remote control receiver where they are displayed . The 
system described in the present invention may Lie used for 
transmitting video, software or games with program data to 
subscribers. 
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'The pinbicms nrvJ related problems of transmuting anti 
providing a display of program content data are solved by 
the principles of the present invcniior. . In furtherance of 
then. principles, it is an ohiect of the present invention to 
provide program information ni subscribers wi)how iNer-
nipung the proFrnrn . 

It is an abject of the ptescr( invention to transmit and 
.p provide program iofcrmatiuoi for d:gilal audit) transmitted to 

subscribers, where the program information is combined 
with the digital audio. 
L is v Cunhet object of the present invennou to provide 

program data to subscribers of video information . 

- it is another object of the present invzndm to provide 
( pmgraminformation tusohseRlxrswhe;etheinformation is 

communicated through a remnm control unit . 

It is a Funhzr object of the present invention to provide a 
system whcre diLibal program information is combined with 
digital audiu;videri signals which are transmilicd via 
satellite, coaxial cable, .,r other mcers to sabsedbers. 

Ii is another object of the present invention to provide 
program data corresponding to audiaroideo signals io sub-
scdt+crs with disabilities . 3N 

In accordance ailfi these sad other objects, apparatus for 
rowding according ro the present invention comprises. a 
pluta6ly of means far producing digital signals; a plurality 
of means toy producing s plurality of program data signals, 

49 each program data signal correspondng to one digital sig-
nal; and, at least one encoding means, coupled to the 
plurality of mraua for producing digital and program daft 
signals, for encoding the plurality of program data signals 
with the plurality (if digital signals to produce a plurality of 

as combined digital and program data signals. 
Additionally, under cha:z and other objects. a method is 

disclosed for encoding program information tort a digital 
Jars strea m aimpdsing iim sic ps of: producing + plurality of 
digital signals: producing a plurality of yiegram data 

sp sisnuk, oath Program data signal corresponding to one 
digital signal : and encoding :he plurality of program dal, 
signals with Che plurality of digital signals to produce a 
plurality of combined digital and program dntn signals. 

Conversely, under the above and other objecis, an appa " 
55 on", is Aiv.losaA for communicating program information 

corresponding to a track of digital data from a signal 
coolaining a pluraGly of digital and program information 
signals comprising : first reccicioG means for receiving an 
encoded sieoai containing a plurality of digital signals and 

au n plurality of program data signali, each program data signal 
corresponding to one digital signal ; of least one selecting 
means, coupled to the first receiving means, for selecting 
nnc digilai signal and one rorcrsponding program data 
signal front the received cowrie signal; at lent one decoding 

es means, coupled lu the selecting means, for JuasAing !he 
selected one digital signal and the one ecmesponding pro-
gram data signal so as to separate the cnrresfainding pro 

Prcscndy, program content information, for ex;unplc, 
wng ut(e, anise, record lapel, tse, is eommunicalcd to the 
rustamer,~ticmner by announcers' disc jockeys (Des), to the 
case of video programs transmuted by broadcast means, 
video text mesyayec arc presented between programs and 
during micrrupiioos of programs . )n the tax of many 
premium services, h is undesirable to interrupt programs for 
presentation o[ program coolant iotormaiioa L may also be 
undesirable to have any fo;m of announce or DI between 
program or selection of music. 

1ho:e such annuuncms or inlerrupuoos of program may 
be undesirable in same services, Nevertheless, it is highly 
desirable to communicate program content m1mirtation 
Prostration of cusmmers, and piszihle tort of revenue riot to 
subscrigtion cancellation can occur if .1 subscriber has Do 
method of knowing the title . compose-t or artist of the 
particular selection of music To the music industry, identi-
ficalion of recording label and ickuGfication number is 
critical to sale of the recordings . Currently, a subs ::riF,er 
viewing a premium video program must consult a separate 
listing, tune to a different channel, or wait Till the cod of the 
program fur its identification . 

Similarly, the cable televLci . u industry is currently intro. 
duriug audio-only services . Program content information is 
printed in n separate listing . Thctiu cable "radio stations" 
may play a cununuoas sueccssian of musical selections 
uilhout commercial inicrrup~ioos.These services may not 
use a "disc-jttkey" to identify the musical of other scleo-
hoot . Instead, under the present intention, data channels 
will contain information about 4hc music teeing played . 

In one embodiment of the present invention, s display of 
this data has been envisioned 16a1 has been lermed an 
"electronic UJ". This display could be built into the sub-
scriber terminal itself, or it could be a separate display unit 
that would connect co a port on the teat pane! of the terminal . 
The problem wish such displays is that, unless they are 

very large and therefore rosily, lhcy cannot b+: easily placed 
wilUiu reading distance u( the listener long cables for the 
display would be difficult in ionic in a typical living room, 
and we need only look a[ the success of VCR weed remote 
controls; to convince oursel-ts that such a tethered display 
would nil he ap(imum . 

Wireless remote controls pact brought great con-aucnx 
to the control of consume products. Highly inlelligenl 
remote controls with liquid crystal displays am available . 
programmable and universal "learning- remote controls are 

METHOD AND APPARATUS FOR 
COMMUNICATING DIFFFRENT TYPES OF 

BATA IN A DATA STREAM 

This application is a conlinusuun of Se-r. No. 0&171,453 
filed City . 22, 1993, now abandoned, which is a continuation 
of Set. No . 094156 ,%0 pled May 3, 1993, now U.S . Pal. No . 
5,406,558, which is n division of Sec No . 0Z'6 18,7-14 filed 
Nov. ?7, 1990. now U.S . Pat. No . 5,339,540 . 

rECHNICAI. FIELD 

"The present iovcnuon relates w )be field of digital signal 
vunsmiccion and more particularly, m iransmhting digital 
signal, accompanied by program content data so that 
listenersl~icwcrs may see a display of the program content 
data as they arc luteningiviewing the pzr(ormanca, wuhum 
iotecnpunthe pedotmancc, g 

NAt'KGRUUNU OF I HE INVENTION 

available that assume the functions of multiple other con-
Clots. These remote con!rols receive information from each 
other, and display the functions available co (be user . 

It can be a frus;rsung experience to c¢jov a piece of music 
nn the radio, only to hive the station fail to identify the 
pieta To lovers of music, hating such infn(mmiun as music 
4lle, composer, anise and record taut is vital Without this 
information, the service will be reduced to the level of 
generic blickground music. 

;a 
SUMMARY ()F THE INVENTION' 
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gram data signal front the selected one digital signal ; Irans-
mittiug means, coupled to the decoding means, for 
transmitting the one corresponding program data signal ; 
second receiving means, coupled to the transmitting mesas, 
for receiving the one corresponding program data signal ; 
and, communicating means, coupled to the second receiving 
means, for communicating the one corresponding program 
data signal. 

Similarly, a method under the above objects is disclose) 

For communlc :fllns program information corresponding 10 a 
track from signal containing a plurality of digital and 
program information signals comprising the steps of: receiv-
ing an encoded signal containing a plurality of digital signals 
and a plurality of program data signals, each program data 
signal corresponding to one digital signal; selecting one 
digital signal and one corresponding program data signal 
from the received encoded signal ; decoding the =elected one 
digital signal and the one corresponding program data signal 
w as to separate the currexponding prograw data signal from 
the selected tine digital signal ; transmitting the tine currc-
sponding program data signal to a communicator ; receiving 
the IransmilteAone corresponding program data signal ; anti, 
communicating the received one corresponding program 
data signal via the communicator. 

Finally, under the objects of the present invention, a 
handheld apparatus forcommunicatingpirogram information 
corresponding III digital data is disclosed comprising : 
receiving means for receiving a program data signal curro-
spondiog to a digital track; processing means, couplzd to the 
receiving means, for processing the received program data 
signal ; and, communicating means, coupled to the process-
ing means, for communicating the processed program data 
signal . 

"The communicating means under the present invernion 
could take the form of a standard remote control, i .e . n 
hand-held nail with a display of some xin. The display could 
be a liquid crystal or other suitable technology. A benefit of 
having the display in a remote nail under the present 
invention is that the cost o[ the display need not be included 
in the bash unit . The display can he a value-added extra,cost 
feature . 11 can thus he seen as a means of increasing revenue, 
or of making the service more affordable to those not 
desiring the feature . 
The communicating means under the present invention 

could also lake the farm of a table-mounted unit . It could use 

a larger display than might be possible nn a hand-held 

remora h could also use ac power instead of batteries and 
thus power a brighter and larger display more suitable for 

low light viewing. The control and display functions could 

he separated into Two individual units . 

The base subscriber terminal could automatically update 

the remote display/control unit whenever (here has been a 

change in programming . This, however, may result in brief 
imcrvaLs during which the use of other remote controls 

might be disrupted . Instead, the communications may be 

structured such that for information to be sent floor the base 

suhscriber terminal, 11 must be polled from the remote nail . 
Memory could be used in either the base nail or the remote 

to store information on previous seleclions . Ibis information 
could be recalled by the user on demand . 

lbe communications link between the bay subscriber 
terminal and the remote unit could use radio frequencies, 
infrared, visible fight, acoustical transmission through air, or 
other wireless means. 7Lc concept could also be extended to 
carrying the information no the household power lines, 
telephone wires, coaxial cable. fiber-optic cable or means 
other than the direct connection of a cable to the base nail . 

Referring to FIG. 1, a block diagram of an overall system 
in the present invention is described. The present invention 
will be describe) with respect to irartsmiliing audio signals 
with program data . However, those skilled in the an will 
recognize that the present invention may, instead of trans-
mining audio with corresponding program data, transmit 

-15 any n( the following, with corresponding program data : 
television, games, software, video, and other combinations 
of audio/video or software information. 

Compact disc players 10-1 through 10-n provide a plu-
rality of digital audio signals to the present invention. These 

ap CD players may he the so called "Jukebox" Type wherein up 
to sixty or more compact dins may be stored and accessible 
by the player. 
The digital audio signal from CD players 10-1 through 

10-n arc input to encoders 20-1 Through 20-n which will be 
as described in ¢realer detail with reference to FIG . 3. Con- 

troller and music database 30.1 through 311-k controls the 
output of CU players 10-1 through 10-n and any respective 
selection n( compact discs, within these players and also 
provides a database containing program data with a one to 

50 one correspondence to the tracks contained on the compact 
discs . This program data includes title, (rack, artist, 
publisher, composer. song identification and play time infor-
mation blocks for each song contained on a compact disc . 
These program data signal-, could also include other infor- 

.s maGoo relevant to describing the particular track contained 
on a compact disc, as those skilled in the art can appreciate . 
For example, if the information were historical audio data, 
information on the time and place such data was first 
conceived or transmitted may also he contained within this 

6n program information . Additionally . if the digital signals 
transmitted contained video information, the corresponding 
program data signals would relate to the video program 
being transmitted. for example, the idle, actors, director, 
publisher, year, or other relevant information . 

e5 The plurality of digital audio signals inputted by the CD 
players 10-1 Through 10-n are combined in encoders 20-1 
through 2U-n with the program data signals inputted by 

4 
BRIEF DESCRIPTION OF THE DRAWINGS 

These and other advantages of [he pics,;nt invention may 
he appreciated from studying the following detailed descrip-
Iion together with the drawings in which: 
FIG . 1 is .i blocked diagram n( the overall system in the 

present invention ; 

FIG. 2 shows a detailed black diagram of the encoding 
and transmitter portion of the present invention; 

SIG . 3 shows a block diagram of the encoding portion of 
the present invention; 
FIG. 3 shows a block diagram of the receiving portion of 

[he present invention; 

FIG. 5 shows a block diagram of the digital music tuner, 

FIG. 6 shows a block diagram Of the application specific 
integrated circuit shown in FIG. 5; 

FIG. 7 shows a block diagram for the remote communi-
caiion device of the present invention; and, 

FIG . 8 shows a diagram of a simplified frame format 
using the present invention . 

FIG . 9 illustrates the composition of the data frame of the 
present invention. 

FIG . lU illustrates the composition of she data block 
-5 portion o[ the data frame of FIG . 4 . 

DETAILED DESCRIPTION 
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digital audio signals with the program dais aigmzls and 
output the amhinad signal io systzm dala muluySexess iU-S 
and 40-2 . Preferably, the outputs of 30 encoders 20d 
through 20-3U arc input into mu)upkxtcs 40-1 and 4D-2 

c where the signals ace lime division multiplexed, Muluplez-
ers 40-1 sad dU-2 may include error correction encoding 
using, for example, Hamming encocling or Hose Chaudhuri 
Noccluengbea (B('ff) encoding, or other rant mrrccling~ 
mending methods known by those skilled in the an . 

Billing system 47 includes subscriber information of the 
present invention and national control information and rtay 
lie uimpdsed of an IBM Model PS/2 miclocomputec. The 
suhscriher information noel other billing svslem data would 
be contained within e large database within billing system 
47. '!yP :cal billing system data could include, for example, 
identity, location, etc. Coy subscdbars and their current 
hitting status Billing system information front billing syx-
tem 17 is input into the system manager digital audio 
cor . Volle: 45 . System manager 45 is preferably coin prised of 

20 a series SSDt) System Manager manufactured by Scientific 
Atlanta or a similar product. System manager digital audio 
cariaoller 45 controls master commllers 3n-1 through 30-k . 
AdAiuanally, the sVSttm manager 45 may also iopui sub-
scriber data from the sutncribei database within billing 

'` system 47 ion mWliplexrn 3U-3 and a0-2 . 

the sub.Kriber information may he combined with the 
digits) audit) and program signals through muluplexen dU-1 
and d0-2 . MuldpleKecs 40-1 and SO-2 provide the master 
clock 1n all the enrOClers 20-1 dvouFh 20-n and to satellite 

'° exciters 53-1 and 53-2 . The output of multiplexers 40-1 and 
SU-2 is a 34 megabits per second (hlhps) data steam 
comprising the preferred 30 channels outputted by the 30 
encoders 20J through 203U. 

� Relay circuit/ 43 provides hull protection so as to switch 
the system to mulfiplcsers 30-1 and 4U-2 from multiplexer 
AO-1 in event of a fauh . "the outputs from n>u1lipJexers 40-1 
and 40-2 are two coaxial cables, for plus and minus balance) 
connections. TUese balanced coaxial cables are used from 

'V 
: 
he output of multiplexer., 40-1 and 40-2 through satellite 
ransmiarrig and receiving electrunics . The combined signal 
from mu11ip7caYr JO-1 passes through relay 43 torn filxo 
npGc transmitter 49- Fiber-uptic i ransmiuz r 49 transports the 
signal from the studio to the tcaas¢uoet site and into 

45 fibervopRCCeceikzr51 .1'heoutput oflhefi6CrKop«creceiver 
Drives an offset yuadrMurt phase shirt keying (QOPSK) 
satellite modulator 40. The signal i+ then up converted, 
amplified and Irnnsmilt.d to the saml!ite, u more fu11y 

. described below 
gp The signals alt received float fi6croptie transmitter 49 

Iatn fiber-optic rcetiver Sl in transmitter SQ. From fiber-
optic receiver 51 the signals prix through fault protection 
relay 52-I torn UUPSK taciier 53-1 . Tht digital signals 
from OQPSK escitzr 53-1 antis splitier 59-1 and through 

s~ fault protection rely .52-2 . Thereafter, the signals pass 
through an upcorr,ener 5$-L From upcooverler 58-1 the 
signals pass through switch Sb"1 into high powered ampll-
5zr59-I and otter again through switch circuit 56 -2 and then 
Irads¢ullcd. The transmitting is preferably performed via a 
safellilad . 1Ym transmission may Also occur via coaxial 
cables or fibs[-olfc cables . 
Redundancy control logic 55 controls transmitter 50,~. in 

the event of a (nuts, redundant circuitry is activated. 
Speeiiicaily, redundancy control logic 55 conerols relays 

n5 52 . 1 and R-2 end switches Sbd and 56-2 so as 10 switch to 
redundant eacimr 53-2 nod sputter 57-2, t-dundaw up 
convertor Sri-2 and high powared amplifier 59-2 . 

Referring to FIG . Z, a block diagram of the studio and 
transmitter, or uplink, section of the present invention is 
described. Compact disc players 10-1 t6n ugh 10-o ere 
driven by microampmees IS-1 through AS"n. Microcum-
pulerc IS-1 through t5-n could be IBM Model AT micro-
computers, These microcomputers am is turn controlled by 
the studio tieyuencing matter comforters 3n-1 through 311-A. 
Thcw maser a,ntrulkrs 3Q-! through 30-k include a data-
base containing the program information described above, 
These master comrotlefs are preferably IBM Model P.S/Z 
microcomputers or other computers containing a 3Rfi iyFe 
microprocessors 

"iris digital audio output from CD players 70-1 through 
10-n is input mho encoders 20-I through 2U-D along with 
proguant information supplied by master eunlroUen 301 
through 3(6k . Encoders 211-1 through 20-n combine the 

controller and music databases 36-1 through 30-k . The 
combined signals front enmders 20.1 through 20-o are then 
inputted into mulupltser JD which combines the signals into 
a .-dal digits! data slttam. 

Additional signals may be combined with [he digital 
audio and program information signals. Subscriber cnnlrol 
AS contains information on various subscribers who rosy 
receive the digital audio data produced by the present 
Invention- "ILis subscriber information stored in suhx'dbcr 
control 45 is multiplexed with the digital audio and program 
tats signals in muhipleser 40, producing a uriaL digital data 
stream containing digital audio. program and 
nnlicnal suhscrihcr infomreuon . 

`ilie renal digital aadioiprugrarn data stream from ruutd-
plexcr 40 is input info the digital satellite transmitter 50 and 
broadcast, via satellite, m digital satctliee receive( 80 . 
However, those skilled in the an will realize that soy 
delivery system, no. just satellite transmission, may t+e used, 
such as cable Izletdsion (('ATV), microwave dislri6ulion 
(MDS Or MMDS), telephone systems, terrestrial broadcasts, 
and usher coaxial or optical cable lines. 

the fires iously dcscd6ed transmitter section will be mere 
Cully diuave.d with reference to FIG. 2, while the following 
receiver section will be more fully Jck:ribed with reference 
to FIG. A. Digital satellite receiver bfl transfers doe JigitaS 
data it) hrudend pnxi~ssinp 70 which in rums eunvens and 
sends the information to digital cable modulators 75, no 
digital audio data is then added with signals from other able 
modulators in summing circuit 80 and sent over a cable 
distribution system . 

The cable distribution system includes line amplifiers 90 
tot boosting the signal and compensaunK «r ally line loss . 
System yap RS directs the combined signal to a subscriber's 
premises and into digital music tuner 700. Digital music 
tuner 700, more sully described with respect to F7Q 5, 
selects the channel cunlaioing the digital audio and program 
data signals . AckJiiionallv, digital music. wont 100 separates 
(he digital audio signal from the program infotmauoa signal . 
The digital audio signal is converted lo analog, amplified 
sari output on a su6vurt6cr's audio clectcomcs, while the 
program information signal is processed and sent (0 a local 
display of remote using inlbrmadun display I(ID. The demul-
uplexim, and decudingO the signals is Jiscuwxd mom fully 
with reference to P1f. 6. These displays then communieaie 
In the subscriber the particular program information corre. 
sending 10 an audio track, currtmly being listened to by the 
subscriber. The remote music information display is inure 
fully described with respect to 171C 7. 

Transmuting section 
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Referring to FIG. 3, a more detailed block diagram of an 
encoder 20-1 is described. Outputs from CD players 10 arc 
input W mulGplexer 31 . Preferably, the outputs from 16 CD 
players In-1 through 10-16 are input into multiplezer 31 
where their signals arc combined and output as Iwo channels 
to rate synchronizers 33-1 and 332 . The rage synchronized 
signals are then input into mixer and signal compressor 35 . 
Mixer and signal compressor 35 preferably uses 

The signals ire clocked at 11 megahertz in modulators 
75-1 through 754. Each modulator 75-1 through 75-6 is n 
nine state quadraiure partial response (9-QPR) modulator 
capable of handling five stations and each occupying a 3 
megahertz bandwidth. Those skilled in the art will appreci-
ate that one may also use phase shift key modulation orother 
modulation methods known in the an with fewer or greater 
numbers of states . 
71m modulated signals from modulators 75-I through 

75-6 are combined in radio frequency combiner 80 along 
with other modulated signals from other cable modulator., 
77 . Modulators 7g-1 through 7-56 digitally filter the data, 
quadralure partial response (OPR) modulate and convert the 
data to the selected output frequency for combining with 
other modulated channels 77 in the present cable television 
system . Each block o[ five stereo pairs occupies 3 megahertz 
of band width and can be carried in half of Line 6 megahertz 
video channel of the present cable television system . Since 
the present system uses v common 6 megahertz video 
channel, no modifications of current CAFV distribution 
system equipment is required . 

The combined signals from RP combioer BO are disldb-
uled over a coaxial cable or fiber-optic distribution system 
into a subscriber's home . Directional coupler 8$ directs 
must of the signal to video set lop terminal 87 . A sample of 
the signal is sent from directional coupler 85, al a loss of 11) 
decibels to digital music tome 100. Tuner 100 is controlled 
by either a plain remote 201 or a music information display 
remote 200. Additionally, tuner 100 outputs left and oght 
analog auJiosignals, and may ale output an optional digital 
signal Output . 

Referring to FIG. 5, n block diagram of Jigilal music tuner 
HK) is shown. 'Me digital audio and program data signal is 
inputted front directional coupler SS into set top terminal 
tuner 110 . This lunar preferably includes phase locked loop 
circuitry . 7Yic signal from tuner 110 is amplified bv amplifier 
115 and fiherul by saw fiber 120 before being demodulated 
by demodulator 125. Tuner 110 converts the selected radio 
frequency channel to a demodulation intermediate (rc-
queocy . The output of demodulator 115 is QPR demodulated 
to produce a 5 .6 Mbps data stream containing five stereo pair 
of digital the data compression format described in U.S . Pal. 
No . 4,922,537, incorporated herein by reference. Muter and 
data compressor 35 u controlled by input signals from 
master controller 30-1 which also inputs the program data 
signals corresponding to the digital audio signals . The digital 
audio signals are compressed, program data signals are 
mixed therewith, and then the mixed signal is input into 
frame svoc detector and output formatter 37 Circuit 37 may 
also include circuitry to encrypt the mixed and compressed 
signals using, for example, the Data Encryption Standard 
(DES) or using other similar encryption techniques known 
in the arL Circuit 37 may include error correction encoding 
using, for example. Hamming encoding or Bose ChauJhuri 
Hocquenghen (BCH) encoding, or other error correcting,! 
encoding methods Auown by those skilled in the art. Ham-
ming encoding is disclosed in ElrGrunic Engineers Refar-
erux Book, eJiIeJ by F'. Mazda, page 3./10, incorporated 
herein by reference . 

Receiving Section 

Referring to FIG. 3, the mixed, compress:d and encrypted 
signal is received in the C-hand via satellite receive auleuua 

10 and amplified and block convened in a low-noise block 
convener 63, along with other satellite distributed signals. 
The signal is output in the 1.-band at 950 to 1450 megahertz 
and input into spGtier 65 where the audio signal is input info 
UQPSK receiver 67 . Receiver 67 demodulates the OQPSK 
information and provides one 34 Mbps signal stream con-
taining the preferred 30 .raielliie distributed channels. The 34 
Mbps signal is output of receiver 37 al 34 megahertz clock 
rate into demuhiplexer 70 . Preferably, demuhiplexer 70 is a 
1 :G demulliplexer which separates the single data stream 
icon six channels containing 5 .6 Mbps digital audio and 
program data each . These six channels contain five stations 
each . audio data to applications specific integrated circuit 
(ASIC) 140. Demodulator 12$ also provides an automatic 
gain control signal 130 to mace 110 to maintain constant 

=t signal level. Additionally, demodulator 125 provides data to 
clock recovery phase locked bop (PLL) 135. Data clock 
PLL 135 contains a 33 .8 megahertz crystal 137 from liming 
purposes 

10 Ibis tamp signal is seal to AtiIC lAfl, which will be ' 
discussed in greater detail with reference to FIG. 6 . ASIC 
1411 prmide a digital audio oulpin to interface 17U. Interface 
170 uses the SunV-Philips digital interface formal (SPDIF). 
Similarly, the digital audio signals ere input from ASIC 140 

11 to digital to audio convener 160. From digital to audio 
convener 160, the analog left and right audio signnlti arc 
filtered through filters 165-1 and 165-2 and input into bypass 
170. Bypass 170 allows additional audio components (e .g., 
a CD player or tape deck) to hr switchably connected with 

40 the digital music tuner 100. 
Microprocessor 150 controls phase locked loop of mace 

110, ASIC 140, digital to analog convener 160 and bypass 
170. The program data signal from ASIC 140 is sent to 
microprocessor 150 where it is stored in internal memory of 

4s the microprocessor, and may be displayed on front panel 
interface 180 or transmitted through remote control Irans-
miller lYU. Remote control receiver 195 may select particu-
lar program data information or audio channels through 
microprocessor ISO. 

50 Power supply 175 would supply both positive five volt 
digital and analog power, and a negative five volt supply to 
the system . Positive 12 volt and positive 30 volt power 
supply signals are ale provided from power supply 175. 
Additionally, tuner 100 would preferably have input means, 

5s e.g, push buttons or toggle switches, on the exterior of its 
housing (not shown) . These input means would allow sclec-
tioo of channels, stations, display of program data . and 
display of particular information blocks contained in the 
program data signal . Additional selections or inputs may be 

nn provided as those slotted in the an recognize. 
RcCcrring to FIG . 6. n more detailed block diagram of 

ASIC 140 is prodded. -The signal from demodulator 125 is 
input into demodulator support circuit 141 which comprises 
logic circuitry (e .g ., Hip-Bops) required in demodulation of 

05 [he signal . The signal from demodulator support evmt 141 
is [hen input into Jemulliplexer 133 which separates the 5 .6 
Mbps data stream to select one of five stereo pairs oC digital 

The audio data is clocked into and out of circuit 33-1, 

33-2,35 and 37 al a rate of 44 .1 kilo samples; per second . The 

mired compressed and enerypled signals are output of 

circuit 37 at 1 .12596 Mbps in Applicant's preferred embodi-

5 men[ . 
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The preferred thirty stereo audio station, are multiplexed 
as follows. Groups of five stations are formatted into a frame 
of Jala . Six such frames are interleaved bit by bit for 

10 transmission over the satellite . Each such frame containing 
five stations has a header. This header is used by the headend 
demuhiplexer 70 to Jcinterleavc the satellite received data 
into six frames of five stations each . The header is also used 
in the ASIC 140 In synchronize on the frame. A second 

11 header contains subscriber control transaction data . This 
section healer would prelcrably include channel and sub-
scriber Iransacuon data as previou.dy de.xribed wilh rcsper 
iivc billing system 47 . The headers include additional bits 
for error detection . 

10 Following the healers, compressed audio data with its 
associated program data is sent . Audio data for each station 
includes a seven bit °k factor" and a three bit "exponent" for 
each bleak of nine samples as described in previously 
referenced U.S . Pat . No . 4,992.537 . Five such k factor and 

'-` exponent blocks for each station are included in each [came. 

The audio and program data for the five stations in the 
frame are uverlzaved bit by bit .'rhai is, the first bit is sent 
for station No . 1, followed by the first hit (or station No . 2 
and so no wail the first bit of each station has been sent . 
Then the second bit of each station is sent and so on . After 
the last audio data bits in each block of nine samples have 
been sent, the program data bits are sent in the same manner. 
Thus, the program data for each station is multiplexed in the 
Frame with its associated station so that when the frame is 
demuhiplezeJ or rearranged, the program information for 
that station is kept with its station . The advantage u( 
multiplexing the program information with the audio data is 
that one may easily process the combined signal wilhnut (ear 
of scrambling channels of audio data with their respective 
program information . Error correction and detection bits are 
also seat with the audio data and the program data . 
Two program data hits are sent in the same block together 

with every nine compressed samples (1 Wbits) n( audio data . 
This effecdvely provides a data channel of about 9R006aud 
used to transmit program data information . 'Ilis in(urtnaiion 
is sent in ASCII representation, but could easily be sent in 
other formats such as EBCDIC u would be apparent to 
(hose dulled in the art. FIG. A shows the program inForma-
Iion as preferably sent and the size of each field in the 
present embodiment . Other information can be seat, such as 
music classificauou far selection of station by music type, 
special event announcemeoLS, or usher such information, 
known by those skilled in the art. 

st We claim. 
1 . A method for transmitting different types n( data in a 

single data stream comprising the steps of 
generating program dam for insertion icon said data 

stream ; 

no generating program selection data which describes the 

attributes of said program data for insertion into said 

data stream, whereto said program selection data 

includes al least one of a title, a track number, an artist, 

a publisher, a composer, a song identification, and a 

play lime information block ; 

generating another type of data for insertion imu sail data 
stream ; 

Referring In FIG 7, v block diagram of the remote music 

information display unit 200 is shown. Program data signals 
am received by receiver 2U1 from remote control transmitter 
190. Pre(erablv, infrared transmitter and receivers 190, 193, 
201 and 205 are used . However, radio frequency, ultrasonic, 
wire, fiber-optic cables or other means could he used as 
those skJled in the art eau appreciate . 

'Ihc received signal is then input into pnxessor 2f13 which 

processes nod sends the program data signal to display 209 

for communicating program data corresponding it) currently 

playing audio track In a subscriber. Display 209 may be a 

liquid crystal dLsplay. a light emitting diode . a Braille reader, 

a voice synthesizer or a cathode-ray tube or any other 

communicating device as may be appreciated by those 

skilled in the an . Audible or tactile communicating means 

would allow communication of the program data signals to 

subscribers with disabilities, as would the use n( a remote 

unit . 

Input means shown as keyboard 207 may 
meet ve program 

data selection commands or audio track commands fmm a 
subscriber which are sent to processor 203 . Keyboard 207 
may also include means to allow a subscriber to control 
volume, power, channel selection, station selection, display, 

or other suitable subscriber commands that those skilled in 
the an appreciate . Processor 203 then converts and transmits 
the subscriber command signal to Irausmiirer 205 which is 
received by reroute control receiver 195. Fire received signal 
Inim receiver 195 is input into microprocessor 1511 where 
appropriate signals arc sent therefrom to ASIC 130 and tuner 
110 so as to bring about the subscriber's desired audio track, 
audio channel or program iufortnaliou . 

Repeaters could he placed throughout a dwelling to 

extend the range of the display control unit . Additionally, 
processor 203 could contain memory for scaring various 
information, particularly program in(nrtnation . 

In an alternative embodiment . the remote display unit 
may display only a code number representing the program 
data signals, whereby a subscriber may reference the number 
in printed malarial (or a full description of the currently 
playing audio (rack. The pooled material could he a publi-

cation which would rotate monthly or weekly as the pro-
gram, nn respective stations change . Such a system would 
allow for a smaller display on the remote unit, and Thus be 
less costly to a subscriber . Such a pouted publication would 
also allow a subscriber to determine which programs were 
playing on the various channels . 

Additionally, the remote display unit or tuner 100 could 

display. upon a subscriber's request, program data corre- 

audio signals . This Signal is then sent in decrypting circuit 

145 . The decryplzd signal is then separated in signal sepa-

rator 148 where program data is seat In microprocessor 

lo/out circuit 149 while audio data is sent and decoded in 

circuit 147 . Decoder 147 use ., the data decompression tech-

nique described in U .S . Pat . Nn . 4,9.2,537, incorporated 

herein by reference . 

Microprocessor in/ow, address and control circuit 149 

interfaces with microprocessor 150. All circuits within ASIC 

140 am driven by clock 146. Memory 144 stores bits o(daia 
to support the demuhiplexing, decrypting and decoding 
functions occurring in circuits 143, 145 and 147 respeo 
lively . The memory may he of a nonvolatile type such as an 
EPROM or similar ROM memory or may be v volatile type 
RAJA memory supported by battery 175, preferably a 
lithium type battery . Such e battery 175 would prevent loss 
n( data stored in memory 144. 

Remote Display Unit 

10 
sending in data being transmitted no channels not currently 
being listened io ;viewed by the subscriber. In this way, a 
subscriber may scan what is being broadcast on alternate 
channels while listening to a currently playing channel. 

c 
Data Formal 
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combining said program data with said program selection 
data to form data groups; 

generating a header containing data from said another 
type of data : 

combining sail header with said data groups to form a 
unit ; and 

constructing sail data stream by joining a plurality of 

successive units for transmission . 

2. Apparatus (or communicating different types of digital 
data to a receiver comprising: 

first means for generating program selection data which 
describes attributes of program data for insertion into a 
data stream, wherein said program selection data 
includes at least one of a title, a track number, an anise, 
n publisher, a composer, a song identification, and a 
play time information block; 

sound means for generating another type of data for 
insertion into said data stream ; 

third means for generating said program data For insertion 
into said data stream ; 

means operatively associated with said first and third 
means tier combining said program data with said 
program selection data to form data groups : 

mean+nperauvely a,sucialed with said second mezins for 
generating a healer containing data Irum said another 
type of data ; 

12 
means for combining said healer with a plurality of data 

groups to form a unit ; and 

means for constructing said data stream by joining a 
plurality of successive units for Iransmisciun . 

3. A digital data receiver far receiving a data stream 
containing successive headers including data of a first type, 
with each header followed by a plurality of mixed data 
groups including digital data and program selection data 
which describes the attributes of said digital data, said 
receiver comprising: 

first means for detecting said program selection data from 
successive mixed data groups contained in a received 
data tiiream, wherein said program selection data 

i~ includes al least one of a title, a track number, an nnist, 
a publisher, a composer, a song identification, and a 
ploy lime information block; 

second means for detecting data of the first type from 
sucecssivc headers contained in the received data 
stream ; 

means responsive to the detected data of the first type and 
the detected program selection data fur recovering the 
digital data from the received data stream ; and 

,t menus (or reproducing a program from the recovered 
Jigifal data . 
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CERTIFICATE OF CORRECTION 

PATENT NO. :6,055,244 Page 1 0( I 
DATED : April 25, 2000 
INVENTOR(S) : Wall et al . 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

Column 8 . 
Line 30, delete "tamp" and insert -- timing --
Line 61, delete "FIG . b ." and insert -- FIG . 6, -- 

Column 9. 
Line ?2, delete "193" and insert therefore -- 195 -- 
Line 67, delete "display ." and insert therefore -- display .-- 

Column 10, 
Line 16, delete "section" and insert therefore -- second --
Line 43, delete (100bits) and insert therefore -- (100 bits) -- 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT N0. : 6,055,244 Page 1 of 3 
DATED : April 25, 2000 
INVENTOR(S) : Wall ct al . 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

Column 1 
Line 36, delete "title ." and insert therefore -- title, -- 
Line 37, delete "industry." and insert therefore -- industry, -- 

Column 2 
Line 64, delete "encode" and insert therefore -- encoded -- 

Column 3. 
Line 66, delete "cable . fiber-optic" and insert therefore -- cable, fiber-optic -- 

Column 6. 
Line 50, delete "fiberoptic" and insert therefore -- fiber-optic -- 

Column 7, 
Line 8, insert - the data compression format described in United States Patent No. 
4,922,837, incorporated herein by reference. Mixer and data compressor 35 is controlled by 
input signals from master controller 30-1 which also inputs the program data signals 
corresponding to the digital audio signals . The digital audio signals are compressed, 
program data signals arc mixed therewith, and then the mixed signal i, input into frame 
sync detector and output formatter 37 . Circuit 37 may also include circuitry to encrypt the 
mixed and compressed signals using, for example, the Data Encryption Standard (DES) or 
using other similar encryption technique, known in the an . Circuit 37 may include error 
correction encoding using, for example, Hamming encoding or Buse Chaudhuri 
Hocqenghen (BCH) encoding, or other error cnrrecung/encoding methods known by those 
skilled in the art . Hamming encoding is disclosed in Electronic Engineers Reference Book , 
edited by F. Mania, page 32/10, incorporated herein by reference. 

The audio data is clocked into and out of circuits 33-1,33-2, 35 and 37 at a rate of 
44.1 F:ilosamples per second . The mixed compressed and encrypted signals are output of 
circuit 37 at 1 .12896 Mbps in Applicant's preferred embodiment . 
Receiving Section 

Referring to Fig. 4, the muted, compressed and encrypted signal is received in the 
Gband via satelGtc receive antenna and amplified and block converted in a low-noise 
block converter 63, along with other satellite distributed signals. The signal is output in the 
L-band at 950 to 1450 megahertz and input into splitter 65 where the audio signal u input 
into OQPSK receiver 67 . Receiver 67 demodulates the OQPSK information and provides 
one 34 Mbps signal stream containing the preferred 30 satellite distributed channels . The 
34 Mbps signal is output of receiver 37 at 34 megahertz clock rate into demuluplexer 70 . 
Preferably, demuluplexer 7u is a 1:6 demuluplexer which separates the single data stream 
into six channels containing 5.6 Mbps digital audio and program data each . These six 
channels contain five stations each. -- 
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UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 

PATENT N0. : 6,095,244 Page 2 of 3 
DATED : April 25, 2000 
INVENTOR(5) : Wall et al. 

It is certified that error appears in the above-identified patent and that said Letters Patent is 
hereby corrected as shown below: 

Column 7 con'[, 
Line 19, delete "7-56" and insert therefore -- 75-6 -- 
Line 30, delete "RP" and insert therefore -- RF -- 

Column 7, lines 511-67 and Column R, lines 1-23, 
Delete "the data compression formal described in United Slates Patent No . 4,922,537, 
incorporated herein by reference. Muter and data compressor 35 is controlled by input 
signals from master controller 30-1 which also inputs the program data signals 
corresponding to the digital audio signals. The digital audio signals are compressed, 
program data signals are mixed therewith, and then the mixed signal is input into frame 
sync detector and output formatter 37 . Circuit 37 may also include circuitry to encrypt the 
mired and compressed signals using, for example, the Data Encryption Standard (DES) or 
using other similar encryption techniques known in the an . Circuit 37 may include error 
correction encoding using, for example, Hamming encoding or Bose Chaudhuri 
Hocyenghen (BCH) encoding, or other error correcting/encoding methods known by those 
skilled in the art . Hamming encoding is disclosed in Electronic Engineers Reference Book, 
edited by F. Mazda, page 32/10, incorporated herein by reference. 

The audio data is clocked into and out of circuits 33-1, 33-2, 35 and 37 at a rate of 
44.1 kilosamplcs per second. The mixed compressed and encrypted signals are output of 
circuit 37 at 1 . 12896 Mbps in Applicant's preferred embodiment . 
Receiving Section 

Referring to Fig. 4, the mixed, compressed and encrypted signal is received in the 
Gband via satellite receive antenna and amplified and block converted in a low-noise 
block converter 63, along with other satellite distributed signals. The signal is output in [he 
L-band at 950 to 1450 megahertz and input into spGtter 65 where the audio signal is input 
into OQPSK receiver 67 . Receiver 67 demodulates the OQPSK information and provides 
one 34 Mbps signal stream containing the preferred 30 satellite distributed channels. The 
34 Mbps signal is output of receiver 37 at 34 megahertz clock rate into demuluplexer 70 . 
Preferably, demultiplexer 70 is a L6 demuluplexer which separates the single data stream 
into six channels containing 5.6 Mbps digital audio and program data each. These six 
channels contain five stations each ." 

Column 8. 
Line 30, delete "tamp" end insert - timing -- 
Line 61, delete "FIG . 6." and insert -- FIG. 6, -- 
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