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ci rcunst ance, however, there IS no way to automati cal [Qy:tfsegrc% m
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A variety of recording media exist today for the storage of consumer directed
10 pre-recorded music and other audio applications. These media include CD ROM
{Compact Disc Read Only Memory ), DAT (Digital Audio Tape) and traditional
magnetic cassette audio tape, just to name a few. Of the above technologies, the
compact disc format has steadily increased in popularity and gained consumer
approval due to the high sound quality of the digitally stored audio, as well as ease
15  ofuse.

Compact discs and other formats, however, have some significant
disadvantages. For one, compact discs do not normally include the ability to
register the content of the information stored on disc prior to selection at the player.
In other words, in order to gain any information regarding the contents of a

20  particular music selection, that selection will first have to be manually selected at |

the player. In the alternative, some CD players may be manuall); programmed to



contént of the nusic chip. This will include, for exanple, the necessary
bit rate, as well as information pertaining to the specific encoding
al gorithm enpl oyed in 20 recordi ng audi o on the chip.

3 In addition to the gl obalz header, each chip will have a
section of nenory allocated to a table of contents. The table of
contents will include information on play tines, song titles, nusic
category and gilay cdrtain seléctiofls/based psikusee irpat.i Biithed ditcubBtance, howekerstieee as
part of the table of contents by individual headers. The individual header
5 cont ai ns ' : [ r :
classical, j a?%, way t8@L@%ﬁﬁl&seﬁ%@%@dﬂa@@&ﬁ@f%ﬁé S¥,,tf){;§]x I"nf’o %ttlslt’on
for addressing each track selectiopn. . forpmtion,fromthe. headers is
el o1 gt ot er JHUSE DGt G Esna Yot bin o bno e Wi regard to GRSERON oaded
into a player/juke box device. The concept of self-registering general

i nfor mati-on i rvchdadwiidghmust inelude atieménipiuinuths peecissdecation ofik geleetiancan ons by
type of 10 music, artist, etc. which is to be played over a period of

time. 5  the Ridoidm®PRefitnt, hivdy ipfwhittrorifet & player apparatus to that location,

and a searchable index keyed to the selection and the locations. Largely because of
limitations in the recording medium, many of these functions cannot be
accomplished cost effectively or efficiently. It is therefore an object of the present
invention, to provide a storage format for pre-recorded music that is easily selectable

10 by auser in regard to general content

SUMMARY OF THE INVENTION

The present invention is a protocol for labeling various types of data
contained in a music chip. The protocol includes a hierarchical arrangement of
15 headers for storing information about selections on the chip and the method in
which they were coded in the memory of the chip. A global header located at the
very start of memory will specify information needed to successfully decode the
content of the music chip. This will include, for example, the necessary bit rate, as
well as information pertaining to the specific encoding algorithm employed in

20  recording audio on the chip.



JFor a better understanding of the present invention, reference nmay be had
to the foll ow ng description of exenplary enbodi nents thereof,
considered in 15 conjunction with the acconpanyi ng draw ngs, in which:
FIG 1 shows a top plan view of one preferyed enmbodi nent of a music

chip used in connection with the present invention data protocol;

FIG 2 shows one preferred enbodi nent of the present invention data
protocol utilizing Ia ddditionrts ihecglbbad headeg eaeinthip fwili davkea sectio? 0f memory

FIG 3 shows one preferred inplenmentation of an addressi ng schene

contai ned W t hjjpch@dyh gﬂ'@ ofh:%ﬁ%ﬁfss 'The table of contents will include information on
4 shows anot her preferred inpl enentation of
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there is shown one preferred enbodlnent of a use
h¢ Hldé:‘ﬂ&tﬁjfgea

with the presdisted snpantofshe tbleofisoptentsdy m‘bmﬁiﬁﬂl hemq;s mh
is essentially a menory conponent which is adapted to be received into an
5 contains a music category to which a track belongs, for example, classical, jazz,

country, rock, etc., the artist, and information for addressing each track selection.

Information from the headers is self-registered or automatically downloaded when a
chip is loaded into a player/juke box device. The concept of self-registering general
information included within the headers allows a user to make selections by type of

10  music, artist, etc. which is to be played over a period of time.

BRIEF DESCRIPTION OF THE FIGURES

For a better understanding of the present invention, reference may be had to
the following description of exemplary embodiments thereof, considered in
15  conjunction with the accompanying drawings, in which:
FIG. 1 shows a top plan view of one preferred embodiment of a music
chip used in connection with the present invention data protocol;
FIG. 2 shows one preferred embodiment of the present invention data
protocol utilizing a hierarchical arrangement of headers;
20 FIG. 3 shows one preferred implementation of an addressing scheme

contained within individual headers;
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acconpanyi ng solid state audio player g‘for pl ayi ng nusi c contained on the

chip. The physi cal characteristics of the chip 10 are that of a
devi ce of approximtely 2.5" x 10 1.125" x 0.25" and made of a rugged
ABS plastic (acrylic butyl styrene) or other i ke material. The

relatively nodest sized nusic chip device will have significant
advant ages over conpact discs and other nedia with regard to

transportability and  FIG. 4 shoWsHetheMrefeiyd afplemehtafibriefanCiddfesdihg Y of the

chip 10 are enbedded within the package. The nmenory of the nusic
chip 10 contaifs. ar %Q’%B F%?l 01y Gt ke 15 audio materi al
stored in a corrpresse ﬁn ﬁ%xg{duﬁ@%eré Referring to FIG 2,

there is shown one preferred representation for the pr esent

i nvention menory configuration and data protocol format 20 used with the
musi ¢ chip 10. The data protocol 20 is essentlally a standardi zed format
for i TARD DE RIAGE AOR IRAMINGS | nfornation stored on
the nusic chip 10. 20 Each musi ¢ chip 10 is encoded with a gl obal header

22 at a starting adeif@sing S FIG. 1, therdB¥R6Wn oRé PrefiRidl embydirashd o8 & smfdtd. The
gl obal header 22 contains general

5 | f QL] 88 @Rt (B bS: SoniB LS pFdtbebl Hthat MEnERABR Ll AN

t hey were cod&d’P

is essentially a memory component which is adapted to be received into an
accompanying solid state audio player for playing music contained on the chip. The
physical characteristics of the chip 10 are that of a device of approximately 2.5 x

10 1.125” x 0.25” and made of a rugged ABS plastic (acrylic buty! styrene) or other
like material. The relatively modest sized music chip device will have significant
advantages over compact discs and other media with regard to transportabil'ity and
storage. Memory and interface circuitry of the chip 10 are embedded within the
package. The memory of the music chip 10 contains prerecorded music or other like

15  audio material stored in a compressed digital format.

Referring to FIG. 2, there is shown one preferred representation for the
present invention memory configuration and data protocol format 20 used with the
music chip 10. The data protocol 20 is essentially a standardized format for
obtaining addressing and music selection information stored on the music chip 10.

20  Each music chip 10 is encoded with a global header 22 at a starting address of

memory, presumably at address 0x0. The global header 22 contains general



afmong other things. More specifically, the global header 22 will contain

t he distributor of the nusic 24, record | abel 26 and perhaps
copyright information 28. This information will be displayabl e

(and/ or audible) on a display device associmsted 5 wth the audio player.
Al so contained in the gl obal header will be paraneter I nformati on 30
that specifies the manner in which the nmusic found on the chip 10

was encoded, i .iaformatien st sélections 60 diethipinghthe bdethodrinlwhicitthey were coded,

The paraneter information of the gl obal header 22 is advant ageously

I ncl uded becau [ ilﬁ%lgg | s bl e to
encode 10 nos%&%n&g&gflﬁg%eﬂgﬁél%ﬁgm n ’&f@géﬁﬁaﬁggﬁyﬁﬁs ang al nost
certainly at different pit . r at Thus,. rather thap "freeze" {he
conpr essi on al ?tFlE’WRf Pgthiet‘%usﬁﬁ’ é‘??P“gf?B?li {gya“d perhaps E@Yﬁ’égbmg%ﬁ‘f’ﬁlg bi t
rate, it will be nore cost effective to generate a specific

al gorit hm r el eabhas infermagion willibg disphaysbladanddoraudible)an axdisplay devicn assaqated f i c

arti st i ntroduced today to use 128 Kbps while an al bumrel eased at
some futures datwith therudibplayehe AfsdGontiiredsh teOlbbhl heddet 761l Be ParaimRteNt
al gorithmthat would play at perhaps 32 Kbps with the sane quality

™ thus, o 1 B30 e HecRieS B hanner in which the pusio iBaBnIRLBIRTL

to successfully decode the contenfs of a sic chip, By putting | ess than
12K of i nf or matWaSHPNceesid, ko |SE?CI$?1?W°%§YW§H:F&W€§€CHOn of the gl obal
header, the 20 present invention avoids strandi ng the hardware

associ at ed with t he Thesparamétepinfaymation of thaglobahbkdaden224is advdntageouslyer si on.
This versatility will allow the nmenory size for a

included because as compression technology evolves, it may be possible to encode

10  more on a single chip using different algorithms, and almost certainly at different bit
rates. Thus, rather than “freeze” the compression algorithm to its current quality
using a specific bit rate, it will be more cost effective to generate a specific '
algorithm release for each chip. This would allow an album from a specific artist
introduced today to use 128 Kbps while an album released at some future date from

15  the same artist could utilize a different algorithm that would play at perhaps 32 Kbps
with the same quality that the 128 Kbps piece has at present.

The global header 22, thus, will also specify the algorithm 30 and bit 32 rate
needed to successfully decode the contents of a music chip. By putting less than
12K of information, for example, into this particular section of the global header, the

20  present invention avoids stranding the hardware associated with the music chip to

any particular software version. This ver'sa'tilit'y"v'vill allow the memory size for a



6 ' given play length to be reduced over tine, thus, providing a

nmeans to reduce the price per chip or increase margins.

As mentioned, the gl obal header 22 contains information about the

sel ecti ons on the chip and the manngr in which they were coded. This
and ot her header 5 I nformati on are accessed once upon power-up oOr

I nsertion of the nmusic chip into an associ at ed audi o player in order

to determne t ' t ' 1 ' er
i nformation pe%ﬂ%g&?%qggé ﬁgﬁcg%{z%gh%ggk ’s%ljéglgan Lgean{n]eaxfs!}h IE)ecdtjieé:é ?ltg: up
the chip and nayi gati bet ween i ndi vidual track sel ections.

n
I n addition td¥H ebq:l'gggflq%egaeepag_gg}s. each chip will have a section of

menory 10 therein allocated to what anmpunts to a table of contents 34.
Track sel ections wiAs$ montioned, the glabsl keaders22contains infdringtiomabaut e setectiemst s by
i ndi vi dual headers 36. The table of contents 34 will include

i nformati on orpnthé¥hipia@ $he tﬁﬂmﬁriﬂﬁhﬁﬁ,thdtiuﬁéré c6&dde IRHiy ard Gther header artist.
The information contained in the table of contents allows the chip contents

gadi o pl ay?(;rG/ j%u 0@%@% %%&&Qggiﬁngg UP&PW &'algeodﬁnstépt?%e(i?@%rnnsﬁg rllliﬁpgltngjgalnn to

FIG 2, an exenplary. representation for the table_of .
astociated audio player in order to determine the available track selection of the

chip. Header information pertaining to each track is read subsequently in cueing up
the chip and navigating between individual track selections.

In addition to the global header 22, each chip will have a section of memory

10 therein allocated to what amounts to a table of contents 34. Track selections will be
listed as part of this table of contents by individual headers 36. The table of
contents 34 will include information on play times, song titles, music categc;ry and
artist. The information contained in the table of contents allows the chip contents to
be self-registered, i.e., downloaded, upon insertion into an audio player/juke box

15  device.

Referring once again to FIG. 2, an exemplary representation for the table of
contents 34 including individual headers 36 is shown immediately following the
global header 22. A preamble 38 is shown preceding the individual headers 36,
wherein the preamble may include play times and song titles as has been discussed.

The preamble or. global header may also include other information as memory costs

oot S R B

" prove to be less restrictive. Examples of additional information which may be



conténts 34 including individual headers 36 is shown inmediately follow ng

t he gl obal header 22. A preanble 38 is shown preceding the

i ndi vi dual headers 36, wherein the preanble may include play tines
and song titles as has been discussed. 205 The preanble or global header
may al so include other information as nmenory costs prove to be |ess
restrictive. Exanples of additional information which nay be

7 i ncl itntdaBlesh the sefRAP Ebip HhdIRde GapHIEEIARY Sttisbondiag @ thO' I espondi ng
to the prerecorded nusic, such as album artwork, and printed song

| yrics, each of i . Vi on.a.di splay, devic ci ated
with the audi Opﬁr\'\%ggcre'd %Sé"’&l‘gg%a“?g“m aﬁ%ﬂ%&%‘ Bﬁn‘ﬁég‘“ﬁy&% F@%\ %f/‘%@bﬂ\dow on
the player or a display at a _renotely viewable 5 devi ce, such as a

renpt e contr ol may be viewed on a display devige gsseciated Méthiabe awho playpr herdisplao
sections and contains a mnusic category 40, an artist 42, and

addr essi ng i nf devied man bé 4 displayewindowroatke play@airiaclisplay at a remdtety vidsable
category designates a type of nusic associated with each individual

track, for sexagplife. sGlifssd & ote#cﬁﬁx%l. country, rock, etc. The concept of
storing specific 16 track information within an individual header 36

all ows a user to select ,musi . ] . ] .
An 1ndxv1dsuaf:header 36 is broken into sections and contains a music

category 40, an artist 42, and addressing information 44 for each track selection.
The music category designates a type of music associated with each individual
track, for example, classical, jazz, country, rock, etc. The concept of storing specific
10 track information within an individual header 36 allows a user to select music
according to a categorized type of music, by artist, or combinations of both, as well
as other criteria. For instance, a user may randomly select from the categor;' of
country western songs to be played over the course of an evening. On the other
hand, the user could also request to hear songs from a specific artist, for example,
15 Billy Joel.
The category section 40 (CAT) of the individual header 36 will correspond
to a standardized numbering scheme for types of music. The category section 40
includes a fixed field of predetermined length having some reasonable limit -- for
example, a field of eight binary encoded bits corresponding to 256 possible
20  categories. Examples of three letter abbreviations and corresponding category

numbers for some standard music types are as follows: Classical (CLS=0); Country



accor di ng to a categorized type of music, by artist, or conbinations of

both, as well as other criteria. For instance, a user may randomy
select fromthe category of country western songs to be played over
t he course of an evening. On the other 3 hand, the user could al so
request to hear songs froma specific artist, for exanple, 15 Billy
Joel . The category section 40 (CAT) of the individual header
36 will correspOn¥=1); Gospel(GOS=2);Jago(TAZZSY Popilae (POR-HCRYERAPES), ypes of
musi c. The category section 40 includes a fixed field of

pr edei et ned PRl RN PEMAANBIN L RoiRoccn TheRiGERL S °

field of eight I'ts corresponding to possi

categories. Exapples of .three |letter abbreviations and correspondi ng
cat egory OPERH‘?%BE ﬂf‘&“ EBY?io@ﬁé‘Pl e yagpys Wﬁ‘ifé’ézeérné“s&‘svgﬁﬁ'l ows:
Cl assical (CLS=0); Country (CTY=1); GCospel (G0S=2); Jazz

(JAZ=3); Popul ar ( PDRe4pecifikatiog RABitBysignments to eRelymasic (¥piEGs Gitendet ye ben and
Bl ues (RNB=7); and Rock (ROC=8). The list wll, of course, be

further deyel opafddr8izbd shd piioditall véviewsdOB AcdsiimBagRe few YRR types.
The specification of bit assignnments to each nusic type is intended to be

5  standardi zgg. 4% RE'F Al Gilgory doatt ENPSe ARiAHERINTRARLST WARI HdSY ificely PES-

include input from music distributors, as well as the audio player hardware
manufacturers.

Also included within the individual header 36 is the artist field 42, which

10  may be encoded in one of two different ways. In a first technique, a unique bit
assignment would be given to each recognized artist in a similar manner to the
assignment of category codes 40. This method, however, will necessitate an
extremely large field in order to include an almbst boundless list of musical artists.

-In addition, this coding technique will present a formidable challenge in keeping the

15  artist encodings up to date as new artists emerge.

A second approach, which is perhaps more efficient, is to implement a
procedure for abbreviating an artist’s name and then encode each character of the
abbreviation. As an example, an abbreviation for the artist Whitney Houston might
be encoded as follows:

20

EX: Whitney Houston ---> WHOUST = 23/8/15/21/19/20



‘Specification of the category codes and bit assignnments therefor woul d nost
likely I ncl ude input fromnusic distributors, as well as the audio
pl ayer hardware manuf act urers. Al so included within
the individual header 36 is the artist field 42, which 10 may be encoded
in one of two different ways. In a first technique, a unique bit

assi gnnment woul d be given to each recogni zed artist in a simlar manner to

NI S S e o o R T o

necessitate an ext I'n ordéet I"ncl ade al nost
boundl ess list of nusical artists. In addition, this coding
technique wll present a form dable challenge in keeping the 15 arti st
encodings up to date as new artists energe. A second

appr oach, whi chbysseashralphabetigeharaster iwoulthbe assigneda compéspomding aumeric code,
procedure for abbreviating an artist's nane and then encode each character
of the whéreivdrtidtinames ASuRY becabbravidted @ﬁ‘t@ﬁi‘é&é{&%ghémn&%erto?e artist

Whi t ney Houst on m ght be encoded as fol | ows:

SX: Whi tney  HOYSERRLrs. The itEHRdre Ts Aot 18 cdnVed hh hBictRe representation of the artist’s

name, but to provide a field that can be scanned quickly to identify selections from a
particular artist with low probability of falsely selecting a track from another artist.

This kind of encoding scheme, wherein the artist’s name or identity is
somehow abbreviated lends itself to arithmetic coding techniques used for text

10 compression. Arithmetic coding, however, requires a global database of possible
artists to get the highest efficiency in bit assignments and also results in non-
uniform word fields. For this reason, arithmetic coding utilizing non—unifoﬁn word
fields may be undesirable, since implementation thereof is contrary to the concept of
fixed field widths. Non-arithmetically coded abbreviations, however, may be

15  implementable utilizing a fixed field of sufficient length to accommodate
abbreviations for any of the artists.

As mentioned, an address field 44 is included as another section of the
individual header 36. Two possible encoding schemes are contemplated for the
address field 44. Referring to FIG. 3, there is shown a first encoding scheme 50 for

20  indicating track addresses of a music selection. FIG. 3 shows the preamble field 38,

as well as category and artist fields 40, 42. Addressing is accomplished by



wher e al phabetic codes are represented as {a=l ,b=2, ¢=3,.. ., z=26}
Thus, each al phabetic character woul d be assigned a correspondi ng nuneric

code, wherein artist nanes woul d be abbreviated up to a
predet er mi ned nunber of 5 characters. I®he intent here is not to convey
an absolute representation of the artist's nanme, but to provide a

field that can be scanned quickly to identify selections froma
particul ar ar tPliciffytspesifisinga begibaddress (ADPRB} 52 yndsa emt dddgess (ADBRE)fs40m
anot her artist. Thi s kind of encoding schene, wherein the

artist's name for eachanick! Thes addresses arSRAE BB AL MAVIHAL Bdades ﬂ%xxhﬁtﬁ?}ll ¢ 1O
arithnetic coding techniques used for text 10 conpression. Arithnetic

codi ng, howev | o] t se. of nossi bl e, ists to
get the i ghoot i FAHbEERY bt BRladifl AR AR RS peking sghrae 3 beighs
uniformword figl ds, r..this reason, arithmetic coding utilizing

non- uni f or m wotif %DEB S2iapd groceeds yntil ARRRE 54tis wached govhielptimemment | on
thereof is contrary to the concept of fixed field w dths.

Non- ar i t hnkt i dedckys sebettall. Sberremamtienofihe enevein themusieahipl 0 followh@ent abl e
utilizing a fixed field of sufficient length to accommodate

abbrevi ati ons dighal &8adePD2 bhE®individed header 36 information mH%ﬁnﬁﬁmﬂ: 9&%%1 an
the I'n

address field 44 is included as another section o i vi dual
header 36. Two i bl e encodi chenes are gcont | at, for the

address fi el deﬂgg&aég‘éss ?”ﬁ’gc 1%9@{%u ,ngﬁeﬁugat?g% °%&F?'rst encodi ng
schene 50 for 20 I ndj cating track addresses of a nusic selection. FIG 3

shows the preanbl e ReferiagigFIG. 4, a second address encoding scheme 60 is represented.

As with the first approach shown in FIG. 3, the instant scheme utilizes the preamble

10 38, and includes an individual header with category and artist field 40, 42,
respectively. An end address 62 is specified following the artist field 42. The
second scheme 60 relies more heavily on predefined, fixed width header ﬁeids and
eliminates the need to specify both begin and end addresses (only one of which is
supplied). Advantageously, this is more efficient in terms of storage requirements

15 and accessing time, since only one address need be accessed for each track. By
utilizing fixed field widths, the encoded music data corresponding to Track 1 of a
music chip is known to begin at the end of the complete header information , i.e.,
global header 22 + preamble 38 + individual headers 36. Thus, the address field for
Track 1 need only specify the end address 62, since the begin address is already

20  known or implied. ‘A begin address for subsequent tracks is computed as the end



as well as category and artist fields 40, 42. Addressing is acconplished by
10 explicitly specifying a begin address (ADDRB) 52 and an end
address (ADDRE) 54 for each track. These addresses are read from

t he individual header information 36 [ at the start of each track.
Decoding of this first address encodi ng schene 50 begi ns wi t h ADDRB
52 and proceeds until ADDRE 54 is reached, at which tine a new 5 track

s selected TareseORoAMEprakditaBROR e diib bl i 3heSoParlt fig] 100 N0 the

gl obal header 22 and individual "header 36 mati on W AL
act ual i ¢, whi Is stored putilizing a suitable

al gorithm m&'@(ﬁ?a%‘:tﬂe gklcfﬁgqfasl"?ﬂlf er)ceé?”@tm&kl a second address encodi ng
scherme 60 is represented. As with the first approach shown in FIG

3, the instant schdhe rardam play featare/f trackslie desied, thBGan dedchisvddiges an
I ndi vi dual header with category and artist field 40, 42,

respectivel y. ilfeximctoalisliddsss Gield 62 SH6 & 'rsﬁkiét@hééwmof?ﬁre@éd&ih?{raéﬂ eld 42.
The second schenme 60 relies nore heavily on predefined, Tixed width

| : 0 i fy both .begi end
NeEer |18 5 g o N aheg Lo SRStk Vel B
more effici entl fe fadf BB SR WBip oM & Bt Sod with an “End-of-ROM"

indicator in order to signify that no music content exists beyond that selection.

It will of course be understood, that the address field 62 of the present
embodiment encoding scheme can also be equivalently encoded as the begin address
10 of the next track, wherein the end address of the present track is implied. This
approach is somewhat less intuitive than providing an end address, as previously
discussed, in that the address information contained in a specific header doe;s not
explicitly pertain to the track in which it is encoded.
The present invention data protocol for a music chip enables general
15 information regarding specific music selections to be quickly and easily accessed.
In a preferred embodiment of the invention, the headers , i.e., global and individual
are encoded with fixed field widths to eliminate the need for explicitly numbering
each track, The header information for a track, n, can then be accessed at the
following address:
20

[global header width] + [(n-1) (individual header width)]



15  and accessing tine, since only one address need be accessed for each

track. By utilizing fixed field widths, the encoded nmusic data
corresponding to Track 1 of a music chip is known to begin at the
end of the conpl ete header information, il2., gl obal header 22 +

preanbl e 38 + individual headers 36. Thus, the address field for
Track 1 need only specify the end address 62, since the begin address is
already 20 known or |npl|edVﬂmﬂbnghmkddressTﬁ@kP&ubsequent tracks is

conputed as the end address 62 of the preceding track on
the chip, plus one address location, i.e., one nore than the end
- address of the preceding track. I f a random play feature of

tracks is desired, B:),Iy" [ addr ess

field 62 of the app op??rg?‘% %girﬁfgé i,ilg’m‘egpr ec eco Séﬂ?g[ﬁlgslé&%ﬂd addi ng
one to recover begi ddress for th sired . The address field 62
for the |ast W'g'\‘:rk gwraéc |a€aE$ﬁniFn19?$3Pg '@h@gﬂéd‘%ﬂeﬂ'ﬁﬂ&lﬁ gensial of - ROM'

indicator in order to signify that no nusic content exi sts beyond t hat

sel ections information can be kegsilyi downddaded tor & kbbox ordhemst playkr, whereintahesenddr ess
field 62 of the present enbodi nent encodi ng schene can al so be

equi val ent| y gRgadeds aft InTSmikeih Wittt Bfving tinamafly pRSyritf shy hirdGlice, Wher ei n

the end address of the present track is inplied
Music selections are then easily accomplished on the basis of artist, type of music,
or combinations of both, thus allowing for increased flexibility in the making of
single or multiple music selections.

10 Of course a significant concern in the implementation of the present
invention data protocol hierarchical header arrangement is the amount of memory
space on the chip 10 which is lost in providing space for the headers. At présent the
standard music chip 10 includes in excess of 20 M-bytes of Read Only Memory
(ROM). Employing the encoding algorithm at present day processing speeds, this

15  translates to approximately 45 minutes of usable playing time per chip. Atan
average of 3 minutes per track, a music chip can accommodate approximately 15 or
more tracks. The memory required for storage of the 15 accompanying headers for
each of the tracks is envisioned to be significantly less than 1% of the memory
capacity of the music chip 10. Accordingly, the required memory space for storage

. 20 .. of the header arrangement will not adversely affect the overall storage capacity of

the music chip, and will at the same time provide enhanced selectivity for the user.



“appfoach is sonewhat |less intuitive than providing an end address, as

previ ously di scussed, in that the address information contained in
a specific header does not explicitly pertain to the track in which
it is encoded. The present invention data protocol for a
nusi ¢ chip enables general 15 informatiBn regarding specific nusic

sel ections to be quickly and easily accessed. In a preferred

enmbodi nrent of the nvention, th ders, i.e., global _and indiyiduya

are encoded with fi’maﬁa@m,%sg?'ﬂg%ﬁaniﬂrmf@%&? ﬁ‘@%@&@@?“@%‘gi“&i tly
nunberi ng each track, The header information for a track, n, can

t hen be accesssgdrddtb thedrawings, are fetelyoeremplanyl andthat a pe2éhn skilled in the art may
[ gl obal header width] + [(n-1) (individual header wi dth)]

12 _ make variations and modifications to th Sidvilémbddfiéntd witheut deparfiag ko
By supplying general information regarding the contents of a nusic chip

WL 2T gl Sha oS8P B Venin S Ut ARSIy bibiflealiSdSE S NS

5  intended to be included within the scope of the invention as defined in the appended

claims.



5 I nformati on can be easily downl oaded to a jukebox or hone pl ayer,
wherein a us ’ cess that information wthout having to
manual |y proj mmm'mrﬂmmf I\/Li ic selections are then easily
acconpl i shed dn fhetbasi ss Of+ artist, type %f nmusi c, or

conbi nations of both, thus allow ng for increased flexibility in the making

of Si sic selections. | O O course
a significant "concern 1 )l enent ati on of the present

i nvention data prot og‘gl hierarchi cal header arrangenent is the amount of
ac e datafammatfprusedn ap pudio system siherein preerecatidedymupiade f or

menory

the headers. At present the standard nusic chip 10 includes in
excess of 20 MigifallysnoddeRdnthefry of/mintagrated circuit maEOMip, ARy inbgic the
encodi ng al gorithm at present day processing speeds, this 15 transl ates

t o approxi mat eledodtd aft AprEduced by %?éﬂh?ogirgtﬁ;%@atu Qﬁi@?%@% 4 dg% ng‘xg%tmt ol y

average of 3 minutes per track,” a nusi Ip can acc

15 or cks.. The nmenory _requjred for storage of the 15
acconpanying ﬁ%{;sgéx?%é {ng(%rmatlon pemlm@ﬁé%tb&fc pisatsof sudamysic ehip, whessiad to be
significantly | egss than 1% of the nenory capacity of the nusic
chip 10. Accodedivignsl tracksof augig are stosedrimrdesigpated Idcationstin saigemusiichip, safd he
header arrangenment will not adversely affect the overall storage capacity
of t datarfomat indluding:and will at the sane time provide enhanced
selectivity for the user.

first header having parameters stored therein for use by said audio player in
decoding said digitally encoded music stored in said memory; and
0 at least one second header, said second header including selectable
categorical information relating to said individual tracks of audio stored in said

memory.

2. The data format of Claim 1, wherein said first header includes a bit rate

used for decoding said contents of said memory.

15 3. The data format of Claim 1, wherein said first header specifies an

algorithm used to encode said contents of said memory.

4. The data format of Claim 1, wherein said second header includes a data

field designating a category of music corresponding to one of said individual tracks

of audio stored on said music chip.



13 —-- -——Fromthe above, it should be understood that the
enbodi nents described, in regard to the drawi ngs, are nerely

exenpl ary anH mm‘,ﬁ'nﬁuﬂjﬂmﬁl lled in the art may make vari ations
and nodifica SHRIEE] enbodi nent g5 Wi t hout departing from t he
spirit and scope of tfe Fnvention. Al such variations and nodifications

are 5 intended to be included within the scope of the invention as
defined in the appéndi data formsd oFi01@m 1, wherein said sd¢bnd header inclYddé ] dafa
CLAI MED 1 S: 1. Adata format for use in an audio system

wherein pre-r l?ag,qin 1.G < S QL t.al C d.t ry. of an
I ntegrated ci ‘rﬁ%g{ m.%@l{ @‘legﬁ‘;‘%‘?maaﬁdesée&é‘% n%%l%y?t‘saa% 3%5%’ sm%tg%a}/%
reproduced by means 9% an associ ated audi o pl ayer, said data format 5
for storing i MosK Helydsd asacompspopding gne pksaid indsrdual gacksafqudigsi ¢ chi p,

wherein I ndi vidual tracks of audio are stored in designated

| ocations in said ' i i . ¥ Lhel udih ng.

first header havi ngyzlgl(réé%e fglr'nslagotfgzrlaelg1 {,%l%egtﬁhg?xgg%é hS%‘%ég‘r%’P‘%adi o player
n

! s addressing information corresponding to said individual tracks of audio.

7. The data format of Claim 6, wherein said addressing information includes

a begin and end address for each of said individual tracks of audio.

8. The data format of Claim 6, wherein said second header includes data
fields of fixed widths, and wherein said addressing information includes only an end
10  address for each of said individual tracks of audio, whereby a corresponding begin

address is implied.

9. The data format of Claim 1, wherein said first header includes data

pertaining to distribution of said pre-recorded music.

10. The data format of Claim 5, wherein said code representative of said

15  artist includes a binary coded abbreviation of said artist.

11. The data format of Claim 4, wherein said category code includes a

binary code corresponding to a specific music type.

-

12. The data format of Claim 1, wherein said at least one second header

includes a data field corresponding to song titles and play times.



decoding said digitally encoded nusic stored in said nenory; and 10

at | east on ai d second header including selectable

cat egorl cal ﬂﬂﬂlﬁmimﬁﬂﬁﬂlmrl ng to said individual tracks of audio stored
FENDIr Y 2. Thé data format of Claim1l, wherein

sald flrst header |ncludes a bit rate used for decoding said

contents of said merrgr%.b? 15 . 3. The data format of Claiml,
wherein said first headbs dap et efClaim 4, whereinsaibmiusin categeriestare saleete sai d
contents of said nmenory. 4. The data format of Caiml,

wher ei n sai d sfromrthe pemgeonsistilgifeiasicdp(GLS); Countgﬁ ichh; @}?ﬁpél r(‘@US'?QIaEz

category of nusic corresponding to one of said in i vi dual tracks

L 1L, o e oy e B gy ! B

of daim1, wherein said second hea vi ng
stored there| § ﬁgﬁz‘;iepresentatlve of an artist, said artist having a
wor k i ncluded ‘a ka espondi ng one of said individual tracks of audio.
6. The data format of Claim 1, wherein said second header includes 5

addr essi ngs i nf or mat | PNTROE L RRMACS Glafn? 1 SFh&ein oIS intLASK S Shq Budi -
and second header is automatically downloadable from said music chip upon power-
up.
15. The data format of Claim 1, wherein said at least oﬁe second header
follows said first header and said second header includes a data field designating a
10 music category followed by a data field designating a musical artist followed by a

data field designating addressing information for a corresponding one of said

individual tracks of audio.

16. The data format of Claim 15, wherein said addressing information

includes a begin and end address for each of said individual tracks of audio.

15 17. The data format of Claim 15, wherein said second header includes data
fields of fixed widths, and wherein said addressing information includes only an end
address for each of said individual tracks of audio, whereby a corresponding begin

address is implied.



7. The data format of Claim 6, wherein said addressi ng information includes

a begin and end for each of said individual tracks of audio.
8. The data form!ﬁﬁ!yii um,m”herei n said second header includes data
fields of fixed w 0 ein said addressing information includes
only an end 10 address fof each of said individual tracks of audio,

wher eby a correspondi ng begin address is inplied. 9.

The data format of ;@ a gl pr é ?dd'mséﬁi Qoﬁf(x# %ﬁ%@fi{c gdd%in%grﬁo%faan

pertaining to distribution of s re-rec 10.

The data fornmat of aim5, ., wherein sajd code.representative of said 15
artist incl udd¥egratsdeireyit chipespidminerdtrd cirgut Pg&% agaptpd for use with an

11. The data format of O aim4, wherein said category code includes a
bi nary code ceudiegplayedisaig data protogel¢omprisingsi ¢ t ype. 12. The
data format of Claim1l, wherein said at | east one second header

includes a data fi gldbafRéadesRAY pidarhétesQRfted iheted® cAHREpAIANg 10 diBshcoding
16 3. The data format of Claim4, wherein said nusic

categories ar . om 0 | St f i cal
(oL Cof?n r gec?@ﬁ% hg%ofgf) gtf)n{n%iégi ,8{:% éeggrdgﬁ 2o ?r?&%m%}y At Red gy ¥
audio player in decoding said audio; and
at least one individual header having multiple data fields, said data fields

including general description information about individual tracks of said pre-

recorded audio.

10 19. The data protocol of Claim 18, wherein said global header specifies a bit

rate to be used in decoding said pre-recorded audio stored in memory.

20. The data protocol of Claim 18, wherein said individual header includes a

data field indicative of a music category for an associated track of audio.

21. The data protocol of Claim 18, wherein said individual header includes a

15 data field representative of an artist associated with said individual track.

22. The data protocol of Claim 18, wherein said individual header includes

addressing information for an associated one of said individual tracks.

23. The data protocol of Claim 22, wherein said addressing information

includes only an end address and wherein a begin address is implied.



“(JAZ); Popular (POP); Rap (RAP); Reggae (REG; Rhyt hm and Bl ues (RNB); and
Rock (ROC). 14. The data format of Caiml1l, wherein

i nformation i @"‘H%!m, Hg" i rst and second header is
automatically m sai d nusi gg chi p upon power - up.

15. The data format of Claiml, wherein said at | east one second header
follows said first header and sai d second header includes a data field

designating a 10 24”H$iefda&6}§r6@@6%ffclﬁlhplf@@vﬂé&’mﬁ‘sﬂ&"gﬁ)bfal KladefiBRli @it i N9 a

nmusi cal artist followed by a ata |eId desi gnati ng addreSS|ng

I nformation f r aondi ndi VI tracks

audi 0. i HeFRA MM Bler Bl R i pegrated SRl e
addressing infornatign i ncl udes a begin and end address for each of
sai d i ndi vi dud® said geqie playenudi 0. 15 17. The data format of

Cl aim 15, wherein said second header includes data fields of fixed
w dt hs, and wher ei t,ion includes

address for each o sgbgdgg&”§%§ﬂqﬁcgﬁékgﬁaépnﬁﬁﬁ? P“Vﬁﬁ?%%QX dis’"
correspondlng begj n, address i s

li ed,
encoded in memory unmedlately fOllO%ﬂg said at least one individual header.

26. The data protocol of Claim 18, wherein said at least one individual
header follows said global header and said individual header includes a data field
designating a music category followed by a data field designating a musical artist
followed by a data field designating addressing information for a corresponding one

10 of said individual tracks of audio.

27. The data protocol of Claim 18, wherein said individual header includes a
preamble including displayable information pertaining to song titles and play times
therefor.

28. The data protocol of Claim 18, wherein said individual header includes a

15  preamble including displayable graphics relating to said prerecorded audio.

29. The data protocol of Claim 18, wherein said individual header includes
displayable song lyrics.

30. The data protocol of Claim 26, wherein said global header includes a bit

rate used for decoding said prerecorded music, along with displayable record label

20  and copyright information.



'18. A data protocol for use in storing pre-recorded audio in menory of an

integrated circuit i ingly [ illegrated circuit chip being adapted for use
with an aamgm lm“mm\ data protocol conpri sing:

gl obal header haVi Jananeters stored thgpein corresponding to an encoding
5 techni que used for storing said pre-recorded audio in nenory and used
by said audi o player in decoding said audio; and at

| east one indi vi duall.héanthodefisepmentitig inpherydiatad ifteglathd cirtait Ghigadaad i el ds
i ncl udi ng general description information about individual tracks of said

pre- I GEREARE ArtiitQhip étﬁpted for use it n aldif pﬁ%ﬁﬁz@%@%ﬂﬁé’ﬁm f}&a%,%i m 18,

wherei n said gl obal header specifies a bit use

decodi id - ded audi t.ored, i 20. Th
data protocol MF LI 0 e et e MAGOY FORBTsRB MecHePe 96l udes a

data field indicative of a nusic category for an associated track of audio.
21. The data pr ot octoringin@ global headepperemietersseoresponding tdeatodiegtbehniquesl udes
a 15 data field representative of an artist associated with said

i ndi vi duals t r aséd in storing said pre-recordéd authi®irtaémons aidcol of C aim 18, wherein
sai d i ndividual header includes addressing information for an

associ ated one of SQuthol R4} 6l it d; : T ~fLNe data
protocol of Caim22, %ere?éhgslbg%g{déﬁg@shse?dn%dlatﬁfﬁoe}dr?al?ﬁhg%ﬁOfgener cl udes

| ' wher ei . is imolied.
only an end a%%gc%sp ogqgfonngtgoeﬂ for gld?velglllarl] trgc qsroefssgidlpie-lrercrzgrciegciudio.

32. The method of Claim 31, further including the step of specifying in said
global header a bit rate to be used in decoding said pre-recorded audio stored in

10 memory.

33. The method of Claim 31, wherein said individual header includes a data

field indicative of a music category for an associated track of audio.

34. The method of Claim 31, wherein said individual header includes a data

field representative of an artist associated with one of said individual tracks.

15
35. The data protocol of Claim 31, wherein said individual header includes

addressing information for an associated one of said individual tracks.



18 24. The data protocol of Caim 18, wherein said global
header and said I ndi vi dual header are self-registered upon said
integrated circuit chip being powered in said audi o pl ayer.

25. The data protocol of Caim18, whereipysaid pre-recorded audio is 5
encoded in nmenory imrediately follow ng said at | east one individual

header . 26. The data protocol of Caim 18, wherein said at
| east one i ndividual header foll ows said gl obal header and said
i ndi vi dual header includes a data field _ designating a nusic category

followed by a data field dgsi-gh

3!, 4 ; followed by a
data field designating addre ' [ '

espondi ng one 10

of said individual tracks of audio. 27. The data protocol of
daim 18, wheABSBACK OFTHERISCLASURE | nc| udes a pr eanbl e

i ncl udi ng di spl ayabl e information pertaining to song titles and play tines
t her ef or. A proto@8 for Tabelidg variqusaypesaif defa cGhiained 18 a maisierahipy Tl d

i ndi vidual header includes a 15 preanble including displayable graphics
relating to saistobdIPhAEMsAerartical arrangement of headers for storing information

s about selections on the chip and the method in which they were coded in the
memory of the chip. A global header located at the very start of memory will
specify information needed to successfully decode the content of the music chip.
This will include, for example, the necessary bit rate, as well as information
pertaining to a specific PAC (Perceptual Audio Coding) algorithm employed in

10  recording audio on the chip. In addition to the global header, each chip will have a
section of memory allocated to a table of contents. The table of contents wiil
include information on play times, song titles, music category and artist. Individual
track selections will be listed as part of the table of contents by individual headers.
The individual header contains a music category to which a track belongs, for

15  example, classical, jazz, country, rock, efc., the artist, and information for addressing
each track selection. Information from the headers is self-registered or
automatically downloaded when a chip is loaded into a player/juke box device. The
concept of self-registering general information included within the headers allows a
user to select by type of music, artist, etc. for music selections made over a period of

20 time.



29..The “dat a protocol of Caim 18, wherein said individual header includes

di spl ayabl e song | yrics. 30. The data protocol of C aim 26,
wherein said gl obal header includes a bit rate used for decoding
sai d prerecorded nusic, along with displayable record | abel 20 and
copyright information. 9 31. A nethod
of segnenting nenory in an integrated cirkﬁét chip, said ' i ntegrated

circuit chip adapted for use in an audio player and said nmenory having
pre-recorded audio stored therein, said nmethod conprising the steps of:

storing in a global header paraneters correspondi ng to ceregeqng techni ques
5 used in storing said pre-recorded audio in nenory; |and -
coding in at |east one individual header data fields indijcdtijve of general
description information for individual tracks of said grg-r.eqorded audi o.
32. The nethod of Caim 31, further including the step|off spgcifying in
sai d gl obal header a bit rate to be used in decqdimg—ai d |
pre-recorded audio stored in 10 menory. o
33
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33. ~-The .met hod of C aim 31, wherein said individual header includes a data
field indicative of a nmusic category for an associated track of audi o.

34. The nethod of C aim 31, wherein said individual header includes a data
field representative of an artist associated with one of said individual
tracks. 15 35. The data protocol2¢2 Clai m 31, wherein said

I ndi vi dual header i ncl udes addressing information for an associ at ed
one of said individual tracks.
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