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I NFORMATI ON FROM AN AUDI O SYSTEN EPL TED APPLI CATI ONS RTMp?! & Cop ¢
The present patent application |As_.r_e.L§° o-U-S—IPat ent Application Seri g

]Ic\lol 08/ 447322, entitled Smart Traylfor Aud| o Player, and having a
iling date of May 22, -5 1995, that application having common inventors

‘and assi gnee and belng I ncor porat ed herein by reference.

FIELD OF THE | NVENTI OREMOTE CONTROL'RORHOME AUDKISYSTEM| ates to a

remote control unit for an in-home audio pl ayer, and nore |
particularly to a renote control unit having a docking arrangenent 10

with the audiﬁEmAaﬁbAﬁLf@mi@ﬂgi ng of information to the renote control.

The present patent application is related to U.S. Patent Application Serial No.
08/44:7322, entitled Smart Tray for Audio Player, and having a filing date of May 22,
5 1995, that applicafion having common inventors and assignee and being incorporated
herein _by. reference.
FIELD OF THE INVENTION
The present invention relates to a remote control unit f;ar an in-home audio
- player, and more pa_rticularly to a remote control unit having a docking arrangement
{0  with the audio player for downloading of information to the remote control.
BACKGROUND OF THE INVENTION
The prior art is replete with various remote control units adapted to
communicate with a host of different control devices including televisions, VCRs and
audio equipment. Depending on thé application for the remote control unit, common
{s  functional capabilities may include On/Off, volume control, and selection control,
e.g. , channel or rﬁusic track selection, fast forward, rewind, scan, etc. With regard
to remote control of audio equipment, it is many times desirable to have the ability to
mal.:'e content related selections from a music collection stored in ?. jukebox type

device. Such a device may, for example, take the form of a compact disc (CD ROM)

20 player having muitiple disc storage capability.
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5 words, in order to gain any informatio.n regarding the contents of a particular music
sélection, that selection will first have to be manually selected at the player or by
remote. In the alternative, some music players may be manually programmed to play
certain selections based upon user input wherein the selections can then be remotely
activated.

10 In either circumstance, there is no way to automatically se_arch and play music
by categofy; for example, by artist, music type, etc., unless a user has prior
knowledge with regard to the selection. Such knowledge must include at a thinimum
the precise location of a selection on the recording medium, a way in which to direct
the player apparatus to that loéation, and a searchable index keyed to the selection

15 and the locations. Largely because of limitations in the recording media, many of
these functions cannot be accomplished cost effectively or efficiently at the player,
and certainly not from a remote control.

An emerging technological innovation for the recording of consumer directed
audio is the storage of pre-recorded éudio on a medium known as semiconductor

20  music chips. Digital data stored on the music chips is accessed by means of a solid

state audio player having a digital signal processor which converts the stored digital
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sel ection at the player. In other 5 words, in order to gaiﬁ any
information regarding the contents of a particular nusic sel ection
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type of information that can be stored and also in the manner in which such
infoﬁnation is accessed. For example, content information by way of music category
and artist may be stored within the semiconductor music chips and then accessed at
10 the player so that general music selections can be made without prior knowledge by a
user. The ability to perférrh remote selections based on general content information
greatly enhances the attractiveness of a solid state music system using the
semiconductor chip music storage medium.
It is therefore an object of the présent invention, to provide a remote control
15 unit for an audio system wherein general cé_ntent and selection information frorh the
recording medium are readily available for remote selection by a user. It is further an
~ object of the present invention to provide a remote control unit wherein the selection
information available at the remote is easily updated.
SUMMARY OF THE INVENTION

20 The present invention is a remote control unit for use with an in-home audio

player. The audio player is adapted to play pre-rec_orded music stored on a



,.20+.+"nusic chips. Digital data stored on the nusic chips is accessed by

nmeans of a solid state audi o player having a digital si '
grocessordmhich converts the stored digi?al ) ) stonal
' ata into audio signals. Up unti4 recently the storage of digital
data for reproduction of popul ar nusic al bunms on a sing?e e
sem conductor chip was not viable because of t he anmount of nennfy
: neeﬁed and th&nﬁ?&:fdﬁﬁ@? aRGicRhAfstabd meaiin. Ifecodadance with one praferestsi on
t echni ques have turther devel oped, however, the storage of full length 5
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exanpl e, content .information by way of nusic categor and ariist may

Replaver so VR GSner TS £oae e ons can b mde i o pr or
edge by @ mmercial television remotes. The remote control unit includes an LCD display, a
series of control buttons and an infrared conﬁnunications interface for &ansnﬂtting to
and receiving data from the audio -player. A docking port is included in the audio
player for mating with the remote control in order to 60wnload general content
information stored in memory of the audio player in regard to each of the muéic chips
10  which it has loaded. The dov?nload procedure is initiated by one or more
prédetermined button presses on either the remote or player, and the information is
transmitted. over an interface utilizing infrared energy.
A prdcessor within the réﬁlote control guides the user througﬁ a menu driven
lsoftware routine for making music selections at the player. A user scrolls through
15 the various menus by use of a navigation pointer. Soft keys on the remote take on
different functions depending on the location within the menu driven software
routine. For example, a user can choose to play individual music tracks according to
a category of music, musical artist or specific so'ng: Other functions of the remote

include play, pause, scan (forward and reverse) and fast scan, as well as ON/OFF and

20 volume control.



.user? The ability to performrenpte selections based on general content
i nformation . greatly enhances the attractiveness of a solid state
nmusi ¢ system using the sem conductor chip nmusic storage medi um
It is therefore an object of the present invention, to provide a renote
control 15 unit for an audio systen1mh%rein general content and
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SUMVARY OF THE | NVEbiTH teer @@lerstanding of the present jnvesfion refqgﬁ;;@ﬁmaﬁﬁg u tgat é?ﬁ)t e
control unit for use with an in-hone audio pl ayer. The audio player
'45 adapted t Qfolﬁl)@iﬁg%ﬁ:ﬁf)ﬁ&%ﬂi%bﬁmleﬁ)bﬁﬂﬁleﬁd tiwdedt, considered in conjunction with

sem conductor nusic.chip storage nmedium |In accordance with one

the accompanying drawings, in which:

preferred

5 FIG. 1 shows a block dlagram for oﬁe preferred embodiment of a solid
state audio player used in conjunction with the present invention remote control;
FIG. 2 shows one preferred embodiment of a solid state in-home audio
player shown in conjunction with the present invention remote control;.
FIG. 3 shows a top plan view of the present invention audio player
10  remote control;
FIG. 4 shows one exa:ﬁple of a software screen display for the present
invention remote wherein the navigation pointer may be used to scroll therethrough;
FIG. 5 shows a second example screen display illustrating use of the éoft
key functions; |
15 FIG.l 6 shows an exemplary representation of an individual header stored
within a music chip; and
FIG. 7 shows a block diagram for one preferréd embodiment of the
present invention remote controi unit.
DETAILED DESCRIPTION OF THE DRAWINGS
20 The present invention is a remote control unit used with a solid state audio

system that plays music recorded on a semiconductor music chip recording medium.



.embodi ment of the invention, the renpte unit is a battery powered, hand
held-deylce whi ch ‘enabl es custom zed nusic selections to be1nade at
the audio player froma di stant position. Typical range of the renote
is conparable to that of standard 5 cognercial television renptes. The
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Besides the DSP 14 and music tray 20, a stereo coder/decoder (codec) 18,
keypad 22, display 24, and remote control interface 26 are included as part of the
main harciware architecture of the audio player. The remote control unit 30
10  communicates to the audio player 12 by means of the remote control interface 26.
The keyﬁad, display and remote interface are couplgd to associéted interface logic in
the form of an applications specific integrated circuit (ASIC) 27 and comprise the
user interface which allows for the making of custom music selections. The audio
player 12 is responsible for dec':odiﬁg a bit stream read from a selected music chip 16
15 and outﬁutting the music through an output device, such.as speakers or headphones
28.
The music chips 16 used with the audio player 12 are essentially memory
devices having digital data stored thereon which corresponds to pre-recorded music.
The pre-recorded audio data is stored on the chip 16 in a compressed format by
20  means of an audio coding algorithm. The algorithm reduces the amount of digital

information necessary to be stored from a master recording, while still reproducing



_.a eategory of nusic, nusical artist or specific song. Qher functions of
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5 BRI EF DESCRI PTI ON OF THE FI GURES For a better

under st andi ng of the present invention, reference may be had to the
fol l ow ng description of exenplary enbodi ments thereof, considered in
conj unct i on Wekdentially the bdtRe antioquality ivhen thealataig ssadibackvhErgedingspy means of
FIG 1 shows a block diagramfor one preferred enbodi nent. of a solid

state audio playatoffts nBcdiy #N6dEOR stirk BuffiRRuPLEAGIEs faenid that the ot e
rol; : FIG 2 shows one preferred enbodi nent of a

L L Ry oD RO e 1
plan view of the present inventi on audi o pl ayer . . atop
albums. Other information pertaining to t%e musical content of the chip, including a

5 music category, artist and specific addressing information, is stored in a series of
headers which are downloaded to the audio player once the chip is loaded. Fora
more detailed explanation of the data storage protocol associated with the music
chips, see related U.S. Patent application Serial No. 08/447321, entitléd Data
Protocol for a Music Chip and assigned td the present assignee herein.

10 Referring to FIG. 2 in connection with FIG. 1, there is shown an exemplary
exﬁbodiment of the apdio player 12, which utilizes the present invention remote
cbntrol unit 30. The player 12 is a semi-stationary device for home/commercial use
and is intended to blend and connect with a user’s current entertainment system. The
pla.yer' 12 inclucies a base portion 32 and a tiered upper portion 34 which includes the

{5 music trays 20. The base portion houses the DSP 14, the codec 18, and associated
logic for interfacing with the user. The remote control unit 30 is included with the
system as part of the user interface for performing user functions at a distance. A
docking port 38 adapted to receive the remote control unit 30 is included in the base,
wherein music selection information is downloaded to the remote in order that the

20  user may perform intelligent selections. Ina preferred embodiment of the invention

the remote control interface 26 located within the docking port utilizes an infrared



.10:*"renote control; FIG 4 shows one exanple of a

software screen display for the present - I nvention '

navi gation pointer may be used to scroll therethrough; remte wherein the
FIG 5 shows a second exanple screen di sp¥ay illustrating use of the soft
key functions; 15 FIG 6 shows an exerrpl' ary -
representation of an individual header stored W thjin a i c.,chip;
and communications schemeayhereis ppfaEMa}iog) 1§ FRosKpited %‘HCPM tooﬂﬁ%fl?r r gd
enbodi ment of the present invention renote control unit.

DETAI LED DESGRhidtd @hbugh thdiem¥tditeiGie. Revill be understood, Thesveye shat  PlUg7i@nt i on
is arenote control unit used with a solid state audio - system t hat

gl ays musi ¢ rgcof el 0B SRy AR MOz 1P Reif iePrefrvotodnd angionmayen make
physical contact in order to accomplish the downloading. | |
5 Referring to FIG. 3, there is shown one preferred embodiment for the present
invention remote control device 30. Included within the remote is an LCD display
40, a communications interface portion 42 and a series of selection buttons 44. The
selection buttons include but are not limited to a navigation pointef 46,
volume/power control combination button 48 and a set of “soft” function keys 51-
| 10 56. The navigation pointer 46 controls a cursor 47 which appears on the LCD
display 40, wherein cursor movement takes place in at least four different directions
corresponding to the iﬁ'dicators on the pointer. Multi-directional, ie., diagoﬁal,
movement may also be available depending on the firmware routine utilized in the
remote 30. The function of the navigational pointer 46 is similar to that of a joystick |
15  mechanism or mouse, wherein a portion of the display may bé selected after
movement of the cursor 47 thereto.

The volume/power control is implémented using a combination switch 48
capable of three separate outputs. In one preferred application, depressing the
combination switch 48 on one side of the switch corresponds to a decrease in volume

20  while depreséion of the switch on the opposite side produces an increase in _volume;

Depressing the combination switch 48 in a center région 58 thereof produces a



. Referring to FIG 1, there is shown a bl ock diagram of one preferred

enbodi ment of a solid state audio system 10 which utilizes the
present invention renote control 30. One or nore music chips 16 are
coupled to an audi o player 12 by neans of 9a nusic storage tray 20.

The audi o player 12 is operated by neans of a digi [
gital signal. 5 roces
(DSP) 14 which comruni cates through the nusic tray 20 |ngorder to P >

access i nf or npghtadt cidsars éreotigRies of thie Bwitch to provide a third oBpytl whichttues BgP
14
and nusic tray 20, a stereo coder/decoder (codec) 18, keypad 22,

di splay 24, a
A BIBkFOfARA Lt AMGE e bobiniis ol 48 comBmatier Swinth | he

mai n hardware cture o ‘t'he au The renote control unit 30

10 comunicates tq the, a

trol
i nterface 26. mechamsmﬁglctig%gﬁre?%qiw ayatéﬂtgxéﬂﬁaﬁén$n erface ez? ggl’coupl ed
to asfsom at ed |2ﬂtierface Ilm(igezrlfc I§n0)\32 the formof an applications
specific integn abButiterc aLASP! %emhétf—rrprl se the user
interface which allows for the nmaking of custom nusic sel ections. The audio

pl ayer 12 §s resporgiekbf fhmtiodkepsis nG6 arehised s chemse vasians funotions ensoded i
g\sjsggegﬂgfslgr 55 and outputting the nusi c. t hr ough an _out put o!ew ce, such
th ﬁl@glpﬁl%lﬁlssoftware of tB8remote. The individual keys will take on different
functions depending on the menu status of the LCD display 40. FIG. 4 illustrates .an.
exemplary usage of the soft keys 51-56 wherein the LCD 40 dispiays six commonly
used remote éommands. Icons 61-66 representative of each of the commands, i.e.,

10  forward 61, revérse 62, fast forward 63, fast réverse 64, play 65 and pause 66, are
shown on the display 40 and an individual soft key 5 1-56 corresponds to each of the
commands. Depression of a soft key .acts to execute the appropriate selection.

FIG. 5 shows an exemplary display screen wherein the navigational pointer
would be advantageously utilized. A matrix is represented on the display 40 which

15  corresponds to the music chips included o_ri'a single music storage tray. Textual
and/or graphical representations 68 are included fér each of the chips loaded into a
tray 20. Thé navigational pointer 46 is used to manipulate the cursor 47 to a desired
selection within tﬁe matrix. The selection may be carried out, for example, by

* clicking or depressing the poinlter 46 for execution of the selection, similar to the

50  manner in which buttons on a mouse peripheral are “clicked”. The selection

command will either move the user to the next level of the menu display program
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devices having digital data stored thergonymhich correspgné;algy emny
pre-recorded nusic. The pre-recorded audio data is stored on the
chip 16 in a conpressed format by 20 neans of an audi o coding al gorithm
The al gorithmreduces the anount of digital I nformati on necessary
to be stored froma naster recording, while still reproducing
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series of headers which are downl oaded to the audio player h
chip is | oadepoinfeor6aln addition, itowidl heainderstapdeshst @ﬁé’!-‘?t%ladf’“‘t& 3 O Cgr ;gg
protocol associated with the nusic
5 respect to FIG. 3 is merely exemplary and that a person skilled in the art may choose
other configurations to accomplish sinﬁiar functionality.

As discussed with réspect to FIG. 2, content information from the music
player is downloaded -to the remote control unit 30 when the remote is docked within
the docking port 38 of the audio player 1.2. A button or command sequence is

10  entered on the base of the audio player 12 in order to initiate the downloading
process. As an alternative, one or moi'e keys on the remote unit could also be
uﬁlized to initiate the download procedufe.

Content information. which is downlaoded to the remote is stored in the
individual music chips 16 in a series of headers. Each music chip that is inserted into

15 the audio player will have a section of memory allocated to a table of contents.
Track selections on the chip will be listed as part of this table of contents by
individual headers. The table of contents will include information on .play ﬁmes song
titlés-, music category and artist. .Providing this information allows- the chip 16 to
self-register when it is loaded into a storage tray 20 of the audio player 12 so that a -

20  user need not first access individual chips to gain content information. Referring to

FIG. 6, there is shown one prefetred embodiment of an individual header 80 which
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chips, see related U. S. Patent application Serial No. 08/447321, entitled
Dat a Protocol for a Miusic Chip and assigned to the present assi gnee
herein. 10 Referring to FIG 2in connection with FIG 1, there is
shown an exenpl ary enbodi ment of the audio player 12, which utilizes
the_present I nvention renote control unit 30. The player 12 is a
sem -stationary device for hone/connercial use and is intended to
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with RAM on the audio player once a chip 16 is inserted and powered up.

The individual header concept allows a user to maker music selections by
category of music or artist which lends greater overall flexibility to the system. For
example, a user rhay select to randomly hear Country Western Songs over the course

10  of an evening, or fo hear songs from a specific artist, for example, Billy Joel. Music
play may be performec'l rahdomly, éequentially, or by specific content as requested by
the user. This header information .is downloaded from the music chips into the audio
player, for _example, into memory associated with each of the individual étorage trays.
This same information, or information corresponding' thereto is then transferred. to

15  the remote upon docking and execution of appropriate download commands.

" Transfer of the content selection information enables a usef to make intelligent
selections at the remote in regard to general or specific content without having to
view the display on the audio player.

Referring to FIG. 7 in connection with FIG. 1, there ié shown a block

20  diagram of one preferred embodiment for the present invention remote control unit

B 30. As described with respect to FIG. 3, the remote ihcludes the LCD 40 and
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to and fromthe renote through the renpote interface. ltt&fﬁlogglcally
under st ood, however, that a plug-in docking arrangenent may al so be
utilized, wherein the renmpte and audi o plgyer neke physi cal contact
in order to acconplish the downloading. 5 Referring to FIG 3
there is shown one preferred enbodi nent for the present inventibn
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audio player 12. The remote interface receives the infrared energy and reconverts
the information to digital form Where it is handled by the processor 14 of the audio
player 12. In a similar fz_ishion the transmit /receive circuit 96 receives_ infrared
10 communication§ from the audio player when the remote 30 is docked. This
inforfna_tion is converted and processed digitally by the remote. The infrared
transmission scheme is advantageous because of the relatively low power
consumption required for transmissions. As will be understood, the remote control
30 is powered utilizing standard size& commercially available batteries. A firmware
15 roﬁtine stored in memory of the remote is responsible for implementation of the
menu driven selection routines. It will be understood that selection capability of the
remote 30 varies according to the selection information which is downloaded during
| docking.
From the above, it shoqld be understood that the embodiments described, in
20  regard to the drawings, are merely exemplary and that a pérson skllled in the art may
 make variations and modifications to the shown embodiments without departing from the

spirit and scope of the invention. For example, as an alternative to the two-way infrared



_movément of the cursor 47 thereto. The vol une/ power control
is inplenmented using a conbination swtch 48 capabl e of three
separate outputs. In one preferred application, depressing the

conbi nation switch 48 on one side of the gwitch corresponds to a decrease
in volume 20 while depression of the switch on the opposite side '

produces an increase in volune. Depressi ng the conbi nati on switch
48 in a centeg, iU sPiRnte @b PR tho FeabiC&murdl unit may be adapted to physically attach
9 contact closure on both sides of the switch to provide a third

out put whi ch turns t.he . di 1isH downfbadRiee DAt willlties

expl anat i on of© th&u BHﬁyﬂalPﬁgﬁlgg%}wi cL% tt@ﬂcncgygﬁ)am smin i Ir‘g1cl-uded in
related U.S. Patent Application Seri al .08/ 447328 ent | d Button
I nterface For batrapsireed\pgtvysen dhe coypled fBads St e &Pﬁ@ BFt a'}durﬁr@?tlebnrﬁeb{ggeg 51- 56
are used to choose various functions encoded in . the nen erven

sof tware of t kemiends, Rowdies willdontindeto bekteapsmisied psipgiuEargd CRRTEY- AR SHC

s variations and modifications are intended to be included within the scope of the invention

as defined in the appended claims.



,funétions depending on the nenu status of the LCD disptay40. FIG 4

illustrates an exenpl ary ‘usage of the soft keys 51- '
LCD 40 displ ays six conmonly .used renpte co | ﬂ : the
representative of each of the commands, iie., 10 f rer 8% e 62

fast forward 63, fast reverse 64, play 65 and
! , rever: , pause 66, are shown
the display 40 and an individual soft key 51-56 corresponds to each of th(ca)n

commands. Deprwfﬂrprsgfl ﬂM]Eij [S{ey acts to execute the appr op [
. s r rate
sel ection G b shows an EXEII[)| ary di Sp| ay Screen wher ei n

the navigational pqi . [W . iotthlly é i [
i's represented on ﬁhghglﬁsa% g;y% |eg%9$i%g¥€ﬂgg?rg§§%§%glsguﬁly?rﬁgde#u?i (r:rau]: )p;s
included on a single music storage tray.. Textual . %QJ 3Pi cal
represent at i or&édﬁssab}%n?‘ﬁ‘é‘lﬁﬂféﬁeg%ﬁedéﬁ%wt Bpsie ﬁglpé ﬁ?%%nu lgglg)ed i olsg

tray 20. The navigational pointer 46 is used to mani pul ate e cursor 47 to
a desired played @hantasmeiad solid stabecaudio player. ql}ﬁjewgfé'F’éc&eP?fﬂlt &Fﬁ?ﬂlbtémcar ri ed

out for exanple, by clicking or depressin [

( , _ i« g the pointer 46 for
execution of GiherReh&fiehingShdividal traekisblectictl of saihmusic chipsuhdewnlpadedons on
a nouse peripheral are "clicked". The sel ection command wi || either

nmove th i
€ user tE) %ai%lr]a%d%eﬁigyelr 54 %sis?fn &Qﬁnmgic@bﬁgﬁ&ié, P Feddldte Bdntrol apparatus
for making remote music selections at said solid state audio player, said remote

control apparatus comprising:
transmit/receive means for remotely transmitting to and receiving information
10  from said audio player, said transn;itlrgceive means being adapted to mate with a
corresponding transrrﬁt/reéeive means on said audio player, wherein said general
“description information is downloaded and stored in memory of said remote ‘control
apparatus;
selection means for enabling a.user to enter commands at said remote control.
15  apparatus pertaining to said music selections to be made; and
processing means coupled to said transmit/receive means, said selection
" means and said memory, said processing means being operaﬁve to pfocess said user

commands and generate a corresponding output signal to said transmit/receive

means.



;10-%" - within the rempte 30 1rLﬁlglé%§?;g§§?gghl e selection. Th the ——
| :

alternative to information ern n matyi ' ] e
_he ﬁ-E playad in ltaﬂmmmllgl }mlemmn
. Ml Ns *

understood that information w |

a user scrolls through the display utilizjsng the poi nt er

addition, it will be understood, that the button |layout presented with 5

L:;pgﬁgogg FIG 3 its nmerely exenplary and that a person skilled in the art

_ RS [ | fednak ' [

A discussed i hd?g?gé%@ﬁht T s T G TS
ayer is downl oaded to the renot. ' '

docked wi t hi nprocessing m%@s’dts*ﬁ?lﬂaalﬁ&?%%pa%rggﬁg?ﬁ@%?faﬂ%%%ﬁ ttzti{}'zerv5 %R%%%%t ton

or command sequence is 10 entered on the base of the audio player 12 in

order to i nit desceptioreinflrmationdpygloaded to saigrrgmetescontgl-an al t ernati ve, one or

nore keys on the renote unit could al so be utilized to initiéte-the

downl oad procedur e3, The apparatus of Claifi@twhedeir saidproe¢ssing mdans ks dpsrabisiel aoded

to the renote is stored I n the

s runa menu driven selection program and wherein said selection program is viewable

from said display means.

4. The apparatus of Claim 3, whgrein said selection means includes a
navigational pointer, said navigational pointer being adaptéd to selectively maneuver
a cursor across said display means to make selections in accordance with said menu

10  driven selection progrém.

5. The apparatus of Claim 1, Wherein said transmit/receive means includes an
infrared interface means, said infréred interface means being operative to transmit
and receive said information to and ffom' said audio playéf utilizing infrared energy.

6. The apparatus of Claim 1, wherein said selection means includes a

15  combination switch, said combination switch being adapted to produce three separate
output signals depending on the manner in which said switch is depressed.

7. The apparatus of Claim 3, wherein said selection means includes a series
of seft control buttons, said soft control buttons corresponding to a selection choice
generated on said display means from said menu driven selectidq program.

20 " 8. The apparatus of Claim 7, including at least six of said soft control

buttons, wherein on a specific display screen, each of said at least six soft control

This Sheet Has Been Reﬂlaced
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_iinditvidual nusic chips 16 in a ser|i BYSHHEEIHAS BEENGch nusic—hip that is —
inserted into 15 the audio player w REPDAGER a seg¢tion
allocated to a table of contents. T ack Sere tion'sﬂ“ﬂilmm“l“ “n“ll“l
be listed as part of this table of contentl§ by i ndi' W dutal Lheades s. «
The table of contents will include information on play tinmes song
titles, nusic category and artist. Providing this information allows the
chip 16 to  buttonsedrfespamlsso ecomimandiselerted fromuibe sroupsoasisiing efgay. Payse20 of
the audio player 12 so that a 20 user need not first access individual
chips to gain fpRPirEREan, PdverseBEAR Fast ftivard dnddfast@everse. FIG 6, there is
shown one preferred enbodi nent of an individual header 80 which

will correspond to Y - ' ' .

| ndi vi dual header lé} &b &é.&%&g&g@%@%ﬁbﬁgﬁéﬁ@ggﬁﬁg CRRpibfer, Fheeln

bel ongs, for exanple, classical, |azz, country, Lock tc, '
“included in tHeid hemeaudigplayerse ‘J‘Pﬁflth@%YrPrﬁf?'ioﬁe%fWéﬁl‘ah‘gﬁlq‘%era(ée néldﬁ'?n

i ndication of the artist and addressing information 86 detailing start and

end s of semiconductor music chips and wherein content information in the forni of a series

of headers pertaining to individual tracks of audio on said music chips is registered in .
said audio playér, the impmvemen; therewith comprising: |
docking'statior_x included within said remote, wherein said docking station is
adapted to interface in closé proximity with a corresponding docking port on. said
10  audio player, whereby said content information regarding said individual tracks of
audio is downloaded to said remote, thereby facilitating intelligent music selectidns
by a user.
| 10. The apparatus of Claim 9, wheﬁin said docking station includes an
infrared transmit/receive circuit for communicating with said audio player by way of
15  infrared energy.
11. The apparatué of Claim 9, ﬁu‘ther including display means for display of
said content information dowrﬂoaded to said remote control.
12. The apparatus of Claim 11, further ihcluding processing means, wherein
said processing means is opefable to run a menu driven selection program and

20  wherein said selection program is viewable from said display means.

This Sheet Has Been
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.5 -‘addresses for each track selection. Individual header—information is
sel f-registered with RAM on the audio player once a chip 16 is

i nserted and powered up. The i ndi vi dual heﬁ m
allows a user to nmaker nusic sel ections by, cat ego m cnmm,ﬂm,”"’
artist which lends greater overall flexibility to the system - Fdr " § *

exanpl e, a user may select to randomy hear Country Western songs over the
course 10 of an eveni l SSinb L@tk delS QRN thédas orienablingf OF
exanple, Billy Joei.?‘ ?Eés%g’araqus 6&@%?2’3/&%% e pigrgf ormed random vy,
sequentially, or by specific content as reguested . theidser. This
header i nf or natsesio P%‘CWB%‘%@G S?laé?ﬁl?tﬁéoﬁrﬁ i@pﬁtﬁﬁ%gepﬁ%ngttﬁe alljé(;i 0

pl ayer, for exanple, into nmenory associated with each of the individual

st or age tr aysselections whichlarstossermadenf or mat i on, or i nfornmation correspondi ng
thereto is then transferred to 15 the renote upon docking and execution
of appropriate dowpogge agpaaasier Claim 12, furthepandwigatiohalt fointenardapted tgel ect i on

i nformati on enables a user to nmake intelligent sel ections at the
‘remote in_regand { yIRARLAL: 2 lobd i @SHIEY nedhs B QMkeBNERGS iR
view the di spF%{_uc‘)'glt e %géfiaoguﬁ a%ljro.ggﬁl @ﬁﬁﬁ © Referring to FIG 7

in connection with FIG .1, .there,is shown a bl ock 20 di agram of one
preferred enbé%ﬁoﬁéﬁﬂfewwsﬁﬂé“ﬁ”égévﬁ?saﬁwmq%ﬂ%mte control unit

30. As described with respect to FIG 3, the renpte includes the L 40 and
15. The apparatus of Claim 9, further including a combination switch, sai

combination switch being adapted to produce three separate output signals
depending on the manner in which said switch is depressed.

10 16. The appa:atus. of Claim 12, including a series of soft control buttons, said
soft control buttons corresponding to a selection choice generated on said display
means from said menu driven selection program.

o 1‘? . A method for making remote music selections at an.audio player adapted
to play music recorded on integrated circuit music chips, wherein content descriptivg

15  information pertaining to individuai tracks of audio is stored in a series of headers in
each of said music chips and said content descriptive information is transferred to
said audio player upon enabling said music chips, said audio player further being
adapted to dock with a remote control unit for transfer of said content descriptive
information thereto, said method comprising the steps of:

20 storing said content descriptive information in memory of said audio player;



212 - " buttons 44 for input of user commands. The LCD-amd Buttons are
coupled to a processor 90 by neans of a logic interf “\\r“‘\lm L
bi -directional bus 94 is coupl ed fromthe processor-r\%ﬂ‘mm“
transmt/receive circuit 96-in the asnmuni cations i rrcace 4%. The
transmt/receive circuit 96 is adapted to convert a 5 digital bit stream

fromthe renote 30 and transmt corresponding infrared energy in a
known manner and atdoekinzegidasmipte aabladit & adockingtpodfofishid audrerplayarnt er f ace

26 of the audi o player 12. The renpte interface receives the
infrared ener t Wescriptive inférifatibA isHoWRllb4ad hRd Stofdtwithih e4ih Wwher e .
it is handl ed%@&%egﬁ%\éﬁorscﬂ l‘(l)e;" lnt he audi o pl ayer 12. In a

simlar fashion the trap_sm't /receive circuit 96 receives infrared 10
cormuni cat i onsemOESAHELAi 0 pl ayer when the remote 30 is docked. This

information is converted and processed digitally by the regote. The
i nfrared t r amsnradlyicoierisg Kelptionsogumands a@%&@ﬂw&%ggg n W‘FB

relatively | ow power _
s content descriptive information, wherein said selection commands are remotely

communicated to said audio player.
18. The method of Claim 17, further including the step of viewing said
content descriptive information on a display means on said remote control.
19. The method of Claim 18, wherein said content descriptive information is
10  viewed in the context of-a menu driven softWare program.
20. The method of Claim 17, wherein said content descriptive information

and said command selections are transmitted using infrared energy.



.consdunption requi red for transni sSTHIGSSHEET MAS BEER [under st ood, the renote
control 30 is powered utilji zi nQREPEAGED d si 4ed commercial ly

avai | ab! e batteries. A firmware routtre—st+ered in nenory of the
remote is responsible for ‘inplenentation of the. menu driven

sel ection routines. It will be understood that selection capability of the
renpbte 30 varies according to the selection information which is downl oaded
during docki ng. REMOTE CONTROL-FOR HOMEXWUPIOISYSTEM d be
understood that the enbodi nents described, in 20 regard to the draw ngs
are merely exenplary and that a person skilled in the art may make’

vari ations anb@;&m&u éfogw enbodi nents wi t hout departing

fromthe ScCop ' [ [
_ e=—ortne i nvention. For exanple, as an
alternative to the two-way infrar w

. d . : :
éLS h ~ transmisd} Eﬁ@%‘%ﬁ‘é‘#ﬁ’lé’%&?ﬁusf%ﬂ‘raé‘n‘ﬂft}?_“beoaﬁ‘fifoo?l%eﬁiafi a%%/mb%la%tdapt ed
o physically attach to the audio player in a plug-in arrapgenent to
acconpl i sh dowwnd-ceedided mudit stonedd lon atsemiconductor music chip storage medium. In

s accordance with one preferred embodiment of the invention, the remote unit is a
battery powered, hand held device which enables customized music selections to be
made at the audio player from a distant position. The remote control unit includes an
LCD display, a series of control buttons and an infrared communications interface for
transmitting to and receiving data from the audio player. A docking port is included

10 in the audio player for mating with the remote control in order to download general -
content information stored in memory of the audio player regarding each of the
music chips which it has loaded. A processor within the remote control guides the
user through a menu driven software routine for making music selections at the
player. A user scrolls through the varidus menus by use of a navigation pointer.

15  Soft keys on the remote take on different functions depending on the location within
the menu driven software routine. For example, a user can choose to play individual
music tracks according to a category of music, musical artist or specific song. Other
functions of the remote include play, pause, scan (forward and reverse). and fast scan,

as well as On/Off and volume control.
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“;be-éiansferred bet ween the coupl ed | eads of the audio player and renote.

Renote commands, however, will continue to be transmtted using
infrared energy. Al such 5 variations and nodifications are intended to
be included within the scope of the invention as defined in the
appended cl ai ns. 14
VHAT IS CLAIMED | S: 1. In éhﬂ@udio system wherein
pre-recorded nusic is digitally encoded in- addr essabl e nenory of
integrated circuit nusic chips and nusic fromsaid chips is pl ayed on

an associ ated solid state audi o player,. and wherein general description 5
i nformation regardi ng individual track selections of said nmusic chips is
downl oaded to said audio player to assist in making nusic sel ections,
a renote control apparatus for maki ng renote nusic selections at said
solid state audi o player, said renote '

FIG. 1
16

10 | -
\ MUSIC CHIPS
_ sl
SMART TRAY
207 30
RAM 1.
scraTcHl
PAD 128
_f 22 126 t 14 L
BUTTONS }—— L STERrEOm
GLUE ' | o
ssci—1 DO "1 cooec -
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.contsfol apparatus conprising: - transm t/receive means for
renotely transnmitting to and receiving information 10 fromsaid audio
pl ayer, said transmit/receive neans being adapted to mate with a
correspondi ng transm t/receive means on said audi o player, wherein said
gener al description information is g anoaded and stored in nenory
.of said renote control appar at us; 7 ~ selection nmeans for
enabling a user to enter comands at said renpote control 15 appar at us
pertaining to said nusic selections to be nade; and

processi ng nmeans coupled to said transmt/receive nmeans, said selection
means and said nenory, said processing neans being operative to process
"said user commands and generate a correspondi ng output signal to
said transmt/receive means. ' _ -
REPLACEMENT SHEET




+2. -The apparatus of Claim1, further including display nmeans coupled to

saird processi ng neans, wherein said display neans enabl es sai d user
to view said general description information downl oaded to said
renmote control. 3. The apparatus of daim2, wherein said

processing neans runs a nenu 5 driven selection program and wherein
said selection programis viewed from sai ﬁf di spl ay neans.

4. The apparatus of Claim 3, wherein said-sg on neans includes a
navi gati onal pointer, said naV|gat' pOI
sel ectively naneugfgrg? a curfsor —'s dijspl ay neans to nake
sel ections in acc Ce With sgfd s enjsel ection program
5. The apparatus of Cl3@q 1, where ‘ i i

an infrared interfgce nmeans
operative to transmt and ré
audi o player utilizing infrared ene
Claim1l, wherein said selection nea
sai d conbi nati on switch being adap
out put signals depending on the ma
7. The apparatus of Caim 3, where

444

ve sa|d|r1gynation to and fromsaid
; 6. The apparatus of
715 conbi nati on switch,
[ hree separate

jh;mntch i s depressed.

ans i ncludes a series

FIG. 4 sz PP o

4
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-of -soft control buttons, said soft control buttons corresponding to a

selection choice generated on said display neans from said nenu
driven selection program 20 8. The apparatus of Caim?7,
including at |east six of said soft control buttons, wherein on a
specific display screen, each of said at |east six soft control

16 buttons corresponds to a conq&zg sel ected fromthe group

consi sting of play, pause, forwafd®*scan, reverse scan, fast forward
and fast ‘reverse. 9. An inproved renote control apparatus
for a hone audi o player, wherein said home. audi o player is adapted

to play pre-recorded nusic froma storage nmedium 5 of sem conduct or
musi ¢ chi ps and wherein content information in the formof a series

of headers pertaining to individual tracks of _audio on said nusic chips is
registered in said audi o pl a;ﬁ'r],'G,he6rrpr ove%nt therewith

conpri si ng: ‘/r

CATEGORY| ARTIST | ADDRESS

- e

sz 8¢/ 8/

FIG. 7
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docking station included within said renote, wherei ! i on

i's 3 adapted to interface in close proximty REP g
docki ng port on said 10 audi o player, whereby saifd fontent i nfor tfi on
regardi ng said individual tracks of audio is dnvvnltpa@&ﬁ 998 shil
renote, thereby facilitating intelligent nusic selectipns by} ai
user. 10. The appar at us Caim9, ertet ockin
station includes an infrared transmt/receiveg circuit for

comuni cating with said audio player by way of 15 'rrirrared ener gy.
11. The apparat us of Caim 9 further incI udi ng _di

12. The apparat us of CI ai m 11 further i ncl udr ng
sai d processing nmeans runs JNEORMATION FRQNMa 4

selection 20 programis viewed fromsaid di spl ay means.
17

means vvherer n
d wherein said

RELATED APPLICATIONS
The present patent application is related to U.S. Patent Application Serial No.
08/447322, entitled Smart Tray for Audio Player, and having a filing date of May 22,
5 1995, that application having common inventors and assignee and being incorporated

herein by reference.

FIELD OF THE INVENTION

The present invention relates to a remote contrc;;l unit for an in-home audio
player, and more particularly to a remote control unit having a docking arrangement
10  with the audio player for downloading of information to the remote control.
BACKGROUND OF TI-IE INVENTION |
The prior art is replete with various remote control units adapted to
con;municate with a host of different c-ontrol devices including televisions, VCRs and
audio equip'rzlent. Depending on the applicatién for the remote control unit, common
15 functional capabilities may include On/Off, volume control, and selection control,
e.g. , channel or music track selection, fast forward, rewind, scan, etc. With regard
to remote control of audio equipment, it is many times desirable to have the ability to
make content related selections from a music collection stored in a jukebox type
device. Such a device may, for example, take the form of a compact disc (CD ROM)

20 pléyer having multiple disc storage capability.



(;LS The apparatus of Caim9, further including selection neans for
“gnabl i r‘lg a user to enter commands at said renote t

pertai ning to nusic sel ections which are to be mWLACEMENTaSHEET
14. The apparatus -of Caim 12, further a navigational polnter adapted fo} 5
sel ectivel y mapeuver a cursor across said display mean$ {o nRKPREBct| ohs
in accordance with said menu driven sel ection plogram
15. The apparatus of Caim9, further including a conbifnatton swtch, sajd

conbi nati on switch being adapted to produce three sepaiale output signalk
dependi ng on the manner in which said switch |s depressed 10

—

16. The appar at UREMOTE aiONTROL DEVICE rCAPABEF |( NHO it CONTENL ons,
sai d soft control buttons correspondlng to a selectlon choi ce
generated on said display ]NFORMAIIONfFROM: ANJAUDIQ SWSEEM sel ection

pr ogram 17. A nmethod for meking renote nusic selections at
an audi o pl ayer adapted to play nusic recorded on integrated circuit
nusi ¢ chips, WaABSTRACINOBTHERBISCIOSURE 15 information pertaining to

i ndi vidual tracks of audio is stored in a series of headers in each.

?L sai d nusic chi ps gRghd@tehtes? thit for ude %athi datihhemenudiopliyep adipted topleyf er r ed
pre-recorded music stored on a semiconductor music chip storage medium. In
s accordance with one preferred embodiment of the invention, the remote unit is a
battery powered, hand held device which enables customized music selections to be
made at the audio player from a distant position. The remote control unit includes an
LCD display, a series of control buttons and an infrared communications interface for
transmitting to and receiving data from the audio player. A docking port is included
10 in the audio player for mating with the remote control in order to download general
| content information stored in memory of the audio player regarding each of the
music chips which it has loaded. A processor within the remote control guides the
user through a menu driven se_ftware rdutix;e for making musjc selections at the
player. A user scrolls through the varjous menus by use of a navigation pointer.
15 Soft keys on the remote take on different functions depending on the location within
the menu driven software rouﬁne. For example, a user can choose to play indiviciual
music tracks according to a category of music, musical artist or specific song. Other

functions of the remote include play, pause, scan (forward and reverse) and fast scan,

as well as On/Off and volume control.



sai d audlio player upon enabling said nusic chips, said aWEMENTfSHEE’[@

bei ng: * adapted to dock with a renpte control unit transter

-

menory of said audio p
18 docki n§ s&i d- r enots ntrdf unit at a dDCkI ng port of sai

e hs ot descr'pt'mum"" mj,“ ’ Md cont Qﬁ['eéi’scf?'p? eReRmeLT

audi o pl ayer, wher eby said cont ent descriptive i nfberretronr—ts—

downl oaded and st or i thin sai nt r,ol

manual |y entering s?’ieﬁé "?ﬁ‘?gr%ﬁ‘ma{ fglgl?ed' é‘l‘FﬁF%d‘ng&ﬁmlﬂB%?P“?lﬁddo sgd
content descriptive information, wherein said selection conmmands are
renotely PIOFASSIAG SISRBY Whereimsair displry mepasanables said user to view sairkgenquab
met hod of Claim217, further including the step of view ng said

content descri pdldsv@ptionfinfamhﬁimrﬁmleadédsqokadremaaommlsai d renote control.

4. The apparatus of Claim 3, wherein said selection means includes a

navigational pointer, said navigational pointer being adai)ted to selectively maneuver
a cursor across said display means to make selections in accordance with said menu
10  driven selection program.

5. The apparatus of Claim 1, wherein said transmit/receive means includes an
infrared interface means, said infrired interface means being operative to transmit
‘and receive said information to and from said audio player utilizing infrafed energy.

6. The apparatus of Claim 1, wherein said selection means includes a

15  combination ;witch, said combination switch being adapted to produce three separate
output signals depending on the manner in which said switch is depressed.

7. The apparatus of Claim 3, wherein said seleétionl means includes a series
of soft control buttons; said soft control buttons corresponding to a selection choice
generated on said display means from said menu driven selection program.

20 8. The apparatus of Claim 7, including at least six of said soft control

buttons, wherein on a specific display screen, each of said at least six soft control



19. The“net hod of ~€I—ai—m18ivmere| n said content descrip

and said conmand sel ansmtted using infrar¢

X 'BH,AGEMEN‘MHEET

10 _viewed in the ‘l ‘ drlven sof tware progr g

20.+ The met hod of sai d content descri p1' ﬂis on
El‘mﬂ yr pd en d’@i 8

7]

buttons corresponds to a command selected from the group consisting of play, pause,

forward scan, reverse scan, fast forward and fast reverse.

9. An improved remote control apparatus for a home audio player, wherein

said home audio player is adapted to play pre-recorded music from a storage medium

5  of semiconductor music chips and wherein content information in the form of a series

of headers pertaining to individual tracks of audio on said music chips is registered in

said audio player, the improvement therewith comprising:

docking station included within said remote, wherein said docking station is

adapted to interface in close proximity with a corresponding docking port on said

10 audio player, whereby said content information regarding said individual tracks of

audio is downloaded to said remote, thereby facilitating intelligent music selections

by a user.

10. The apparatus of Claim 9, wherein said docking station includes an

infrared transmit/receive circuit for communicating with said audio player by way of

15  infrared energy.

11. The apparatus of Claim 9, further including display means for display of

said content information downloaded to said remote control.

12. The apparatus of Claim 11, further including processing means, wherein

20 programis viewed from said display means.



