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" 'REFERENCE TO RELATED APPLI CATI ONS The*present invention clainms the benefit

-of Provision Appl i cation No. 60/078,726, filed March 20, 10 1998
entitled mmﬁm OKE UNIT", which is incorporated hBEEWLby reference
for all pu , GROUND OF THE | NVENTI ON The present invention relates
to nusic reprotiéft¥f on, 15 and nore spgci~ical|y to a portabl e karaoke unit
for playing nusic while displaying cofrespondi ng graphics and |yrics.

Kar aoke singing has becone a popul ar activity across nmany segnents of
society. A so-called karaoke unit reproduces nusic from popul ar songs and

allows users to sing along into a 20 m crophone and ni x thei rrmmmmﬁﬂm“l“mm
the nusic. To pronpt the singers, the karaoke unit displays t
the song on a screen. The lyrics will often be highlighted or othecwbse

give cues to tre singers e lyrics is to be sung.
3 EORTABEE SATRORE Gif

G aphi c or video inmages nay al'so ong with the lyrics.
Exi sting karaoke units have been sonewhat linmted in their operation. For
exanpl e, existing systens store data on only one type of storage nedi um
ei ther a nenory inf8§Fat BBFERENRE (¢ REGATIRe ARRUIGATY@vable fromt he

unit. Further, ”rllﬂ'féegbﬁdeﬁéetq’htomé\'he {T}?(S';ila Yas oghgyggﬁggggglf:)?eby t he user,

so users were |i ei T options for obtalning an ring song and
pr ogr arexftad Bs bond hee st eritaFeppileictatti oot o6 0 le78avpee dfi lkdr aakehsest ens,
portabilitg i S f%ﬁ%% elenment_for their usefulrl, 6 ess.to users. In the past,

350 sy st el havk TEQRIEABLE| FRRRQKE WNFE" s oWBE FRed S £RFSTPOFateg e 2002

2 convepd £8int By USErd A& e mﬁmgyaﬂ;hif%oeeéi.pheral equi pnent such as
di spl ays and anplification systens, other times it is nore desirable to

have a unit that is easy to carry about w thout cables and external

equi pnent. 5 In general,g#q$§bg¥§5{éﬁﬂfhéckﬁwfw%g a karaoke nmachi ne that

is flexible in the manner may be uSed. Accordingly, a portable
kar aoke unit that THeesraséntaveveéheibnnredbtess taf mevsiist iregpray®icim,S
desirable. 10 SUMVARY_OF THE | NVENTI ON TEe resent invent'on§frovides a
poPt abl B aPRERe “HAFE SERAL LY st foR ePPFERPbEe KRR e Bt 3y SUGHLRT

operatepgsia RALLALHEsHMAYingl cB8reepPhed nk0 SaRpHEMd il 1d&fal
equi prrent . Karaoke singing has become a popular activity across
many segments of society. A so-called karaocke unit reproduces
music from popular songs and allows users to sing along into a
20 microphone and mix their voices with the music. To prompt the
singers, the karaoke unit displays the lyrics to the song on a
screen. The lyrics will often be highlighted or otherwise
give cues to the singers as to when each word of the lyrics is
to be sung. Graphic or video images may also be displayed
25 along with the lyrics.

Existing karaocke units have been somewhat limited in
their operation. For example, existing systems store data on
only one type of storage medium, either a memory integrated in
the unit or one that is removable from the unit. Further, the

30 data on the media was not programmable by the user, so users
were limited in their options for obtaining and altering song
and program data on the storage medium.

Due to the nature of karaoke systems, portability is
a key element for their usefulness.to users. In the past,

35 systems have been large and bulky. While sometimes it is



15 In an enbodi mrent of the present invention, song and progr@gm@gQ@znay be
stored and retrieved fromdifferent sources including an integrated nenory
and renovabl e storage medi uns. The karaoke unit reads the data from either
type of nedia and converts it to.audio and vi'sual signals. The visual 20
signals may be displayed on either an integrated internal display, or on an
external display. The visual signals @ay include graphic inmages stored in
the storage nedium or video inages from an external source. Audio signals

may be comhveulieaterco ameeiid@im| HiRfsqwalht pspépepker sl oequeprents, or 25
transmtted wirel essly over radi o frequencies. The kaLaoke,unit_nay be
cont r ol9UER &% KESERAYS Fd AR ki Grlet O PYSERTS. t ARBRI E1M8F By aSrenvte
Cont 1 0l Idds s Jdb U Al Yo WMPALBN L ol e 1 1E BRgseRb LAYEP! bBuct e
removable storage nmediumis programmable, so that users y program new
dat a owigdiduexdstley aad cexuetriel renwiebért st orage nmedium Data can be
downl oaded from a_variety of sources such gg Eersonat.conpgters and t he

e

Internet for stordyedetide r¥ eSL¥aP ReBF At RuEi £258P5%may be

st or ed L@ €ssedi § Of N&ti b BdICHH ashM Bhnfataiwhivelichs iwi figkybe 0 9 D E C
2002 3 used in the industry for storing and mani pul ati ng nusical data.
Ot her  wSRfr eSRFERrEoRatY s 3 RPraablaf kerapket HBALT BRAAt dopEynaEsbaNe used.

| n anot ' o] a s.ga - edrans may be stored
on the ?ﬁ%eﬁ%@?g%gggéﬁ g# %%f€%g§§eﬁggggrg 3 oggsgr%%dgunl ~ontrol of the
karaoke unit's processor is transferred to the program according to a

user's commands. O her objects, features, _and advantages of the 1~ present

i Afention will becone appaﬁQﬁNAﬁﬁoﬂchﬁﬁ FEVENIFPNof the foll owi ng detail ed

\desc=i ption and thﬁeageegeaw&ﬂgeﬂﬁ§%ﬂ9§oxﬂiae\é’ﬂiaC Bolrs® 1t i@rahie
desi gnations represent |ike features throughout the figures. 15 BRIEF
DESCRI PPhON ORafHESDRAVENESeRiglel phpp gxfisgAinoyisawtemmsa pditt atsive kar aoke

uni t of oggga%eﬁ@“% %B%%Q@h%“ﬁnﬂg- otBrleS AuPATS HPW Rl ehRYHAD! € karaoke
unit of € presen nvention;
external equipment.

15 In an embodiment of the present invention, song and
program data may be stored and retrieved from different
sources including an integrated memory and removable storage
mediums. The karaocke unit reads the data from either type of
media and converts it to audio and visual signals. The visual

20 signals may be displayed on either an integrated internal
display, or on an external display. The visual signals may
include graphic images stored in the storage medium, or wvideo
images from an external source. Audio signals may be output
over conventional means such as speakers or headsets, or

25 transmitted wirelessly over radio frequencies. The karaoke
unit may be controlled either by a portable keypad built into
the unit, or by a remote control device.

In another embodiment of the present invention, the
removable storage medium is programmable, so that users may

30 program new data or edit existing data on the removable
storage medium. Data can be downloaded from a variety of
sources such as personal comﬁuters and the Internet for
storage on the removable storage medium. Music data may be

stored in compressed format, such as MIDI data which is widely



20 Fig. 2 is a block diagramshow ng the major conponents on the front and
back side of a printed circuit board in the specific enbodineEf gé gﬁﬁ
‘present inventi.on; Fig. 3 is a functional block diagramof a éi Q nit
of the present invention; 25 Fig. 4 shows a karaoke unit of the present
invention coupled to a digital systemfor progranmng the karaoke unit;
Fig. 5is a flow diagramof the main program of a karaoke unit of the
present invention; Fig. 6 is a flow diagramof a subroutine for 30

down| oadefgidathet dndhstiar doke sgoiringriagd marsi k3 oingieug bl a

subr out;i fo Lt N rtrj + El Q. i j m of a
subrou%lia?ig'foptgggyic%g‘pg%tss%ﬁg%o%o%ﬁ‘a:trﬁ g"’g‘%ﬁ} a{dglgsbp ay&lsmc?%glélo\,\% % 2002 4
Fi g. 8Ralysadsbl be disagr.am of a subroutine for playing a song on an externa
di splay unit; Fi&. 9A i s a diagram of an extern%%%disglﬁ% screen

i mredi ately aftert% APATAS% Jeithe REQHGK. TR S6CH S 9HYs a

diagr a8k ahs Ma§’ B Holdors CHRENnd IR H&hdrf beTohNtheal i zation of

t he karaoKe unit; "Fig. 10A is a diagramof an external display screen
dur i ng némepladf cofstidragsamedidyge ofmratianoherhe FhpaockeBunst asdi agr am of
an internal displ.ay. .scre 10 ri di splay of the cartrjdge operations
nmenu; Iﬁré’.ceff,&r?sl% td‘iag&eﬂ roel‘cggchO erg}%rgﬁ?g r%p?%?/ogéf’%%n{:?itatﬂgeﬁeai nni ng
of a seugimarde. 11B is a diagram of an external display screen during the
.playing of a song; .15 Fig, 12A is a diagram of an internal _display screen
at the begi nni ng G sYMFCH g. faPBITeS o WAGFAKRBF2GRSi AfeFRAI di spl ay
S£§ een fileddift tifRertonISPI11 Sod Qo HppStaWk NdpoRNdohikddet4Ciba 8£di agram
.of an internal display screen 20 during the playing of a song.
, the following detailed description and the accompanying

drawings, in which like reference designations represent like

features throughout the figures.

15 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1A is a front view of a portable karaoke unit
of the present invention;
Fig. 1B is a back view of a portable karaoke unit of
the present invention;

20 Fig. 2 is a block diagram showing the major
components on the front and back side of a printed circuit
board in the specific embodiment of the present invention;

Fig. 3 is a functional block diagram of a karaoke
unit of the present invention;

25 Fig. 4 shows a karaoke unit of the present invention
coupled to a digital system for programming the karaoke unit;

Fig. 5 is a flow diagram of the main program of a
karaoke unit of the present invention;
Fig. 6 is a flow diagram of a subroutine for

30 downloading data to the karaocke unit;

Fig. 7 is a flow diagram of a subroutine for editing
data in a cartridge;
Fig. 8A is a flow diégram of a subroutine for

playing a song on an internal display unit;



i Detailed Description of the Specific Enbodinent Figs. | A and 1B are
perspective views of the front side and back side, respectivelwggg?c?w
portabl e karaoke unit 25 100 of the present invention. Karaoke uhi 6
resides in a casing of convenient size for being carried portably by the
user. In the specific enbodinent, it is substantially rectangular in shape,
al t hough ot her shapes and sizes may also be preferably used. The size and
shape are designed for 30 conveni ent use and aesthetic appeal. An internal
di splay 110 is afgjixe ; [ . [ sed to

di splay lyrics arfglq(nggegs{ ?t%lggﬂgéelr%%?% ?ﬂeé%%jg?%ﬁ%ﬁ g?ykar aoke unit
100. | rplidwispecidany erbadi retternal ethsplaly syphbly; 110 is a black and white
0s oECiooi 5 liguidgrystal displa CD) with 12 . 32.pi xel _resol ution.
I't includes an 8&g'1g'co9r%pafﬁ Bt & Jrﬁ‘%?%%o#—r% I%’Ft?\f?ﬂgaﬁlgpﬁgﬁf 85t 5%Bus,

addr essisdi el olivedt 0ol i 19 i 68 a6f afide VEAEQoRRELAEEGNS. OF course,
ot her types of display screens_may be 5 preferably used, also. The LCD
di3play cf the spekd{itE erbi Herdras aflvant bgestdalndifRL aYt sgEesta

rel ati vehye SRl AT Ofn POVET 3 sLDE0EDYs e ENdlagohat Laty 1 over a

| ess efticient type of display. i%mever, as technol ogy i1 nproves, other

di spl ays now knowri®r 1G& ers devéiapeamnaf &decereemneéd dAspdegntageens and
are anticiPate .fog use m%th t he rssent invention. In the specific

enbodi neRT 1Y nEETR FY F5 RS iiﬁtg? A8r PP AT SpPEySeMFi cs and ot her
textual informatiping. hDy®ves, ai Aiagtemnnati 48 eALEdhERNES sp1RlLEReed SpI ay
110 may al so di splay graphic and video images. 15 Karaoke unit 100 al so has
alReypadui?ng RKegRbAY 120 PRevFatETraAgrnpOErAEEARAI BFRLer the user to send
control . commndg;fo kagaoke,uilglQf okeYRAdylalnks RIGHAIPIEALPE! Of
keys that perform common functions”such as song play, pause, “stop, Song
nunber sel ebei bagikvyngonfral sohgppo 20 control, volunme control, gane
controls, and neng.selgigion. A_.renote c&ntrol receiver, 125 is al so

incl uded. Rermpte &Oftrof>raBefvEraFs8MaPLoRE §XGEERA o I YsiSRHesn
commandgui- o aneephgiagnbrok dewpce (not shown) having a simlar set of
keys. 25 A renovabl e storage interface 130 is also provided in karaoke unit
188. Renpvabl e st 8idgelrfit épf aceiaggan Pdwana lngerniadgdisys ao sareemsert ed
i nto kar,ao URi.t 5 hqu eferred to herein as a cartridge,
cartridsg ?gg %E?légggﬂekFe%Dggg é, nonvol atile nmenory capable of storing
digital data. 30 Eagtrildgeis3a stiagesnsafg atatiat eirmel lud igp laiidi s rédaina
lyrics, timng. .nformation, and graphic inmage data. ]t rmay al so store
progr ama&a{%‘esﬁéﬁ‘ea§g§aH§e§r I§r &is SHAT S FEBRE B*Y he specific

enbodi ment, cartrirdge_13% iis ah diRlRGMAIE] o6 HekdrEar tdi faes. aldhugh

ot her storage nedi a_such as conpact di sks, 0 9 DEC 2002 6 Ds, conputer
dizket t &1rigiy %ige Pliwd "aPlaless € .used. Cartridge 135 i~ preferably
programuabl e so a user may store new data or edit existing data. The data
on cartridge 135 is preferably conpressed ~o allow nore data to be stored.
tAny of 5 the nabgtayped Désconpreéssi ofi mhehSdechiych&mbeed meme! udi ng

| ossl ess and | ossy,.types of ¢ ession, although it will_be recogni zed
that sonme conpr esé#n@'ﬁ@d&é)% ST PHTRST R ¥ *F 1= front
appl i catd oS . arld @ik idides, desdignad JOPe POrd HU B aked aokea dipd tydL: 100 has

several input/output ports for coupling to external devices. These

i it / ot PUtehores RRREHe W SIUHi AN outFRKaQeT tUnigD, 1Q0 heasibdeneina put

port 14 nd £ QphRAng d . por 44. i deo rt.. 146, a video
i nput pg?atlé%\g%, and a pomerghp;golrzfé)lf'sczr. jﬁ%ﬁo¥éﬁﬁ%€%$%é%$g%d%¥déci:%nnect ors
15 that ceempl e In vl ispecElderembodioventes as is swbsrkmoiwliy the art. The

speci fi c_enbodi nent has .two separate m crophone input ports 144 allow ng
two Si ng’é?%t_:?%g‘gﬁ% Jrﬁcﬁkb%%he%ft%‘?‘f%uﬁwgﬁys ra ‘g A EFD AR PR t s
144 may Be pPefeEeslly used. The size and shape are designed for

30 convenient use and aesthetic appeal.
An internal display 110 is affixed to the top of
karacke unit 100. It is used to display lyrics and images to
the user during the operation of karacke unit 100. In the

specific embodiment, internal display 110 is a black and white



A contrast adjuster 157 allows the user to adjust the contrast 20 on
internal display 110. An antenna io0 is al so provided. Antennm&@?cibdzows

-audi o signals to be broadcast over FM frequencies for recepti

external FMreceiver. Design of an FMantenna is well known and any
appropriate antenna desi gh may be used. 25 A conmunication port 162 all ows
data to be downl oaded i nto karaoke unkt 100. In the specific enbodi nent,
comuni cation port 162 is an RS-232 interface, the details of which may be

found, ;far . =l s - gp_ggl_'f' t J in the
art. I%Eg[n J'glxt% e r‘i:‘gtailveIa ltes%ggg ﬁ%‘@% a Jn%e#?% a@e’%ﬁ?]é\l,\@ u%wg?g?f ace is
provi déd, iaictliudgiegh aot 1815 1s exngda tirb Jparmad ¢ wbcomt oI beeswivaly ahs®-beétused

wi t hout, departing fromthe spirit and scope. of the_present invention.

El ect 1 BAFEy HU5 o GESTTAEF i FOHer HU o8 B 9P T ohvh BReReryo( Hot-Cehown)
A 3- pogigerit iRAWE! / s Rl 8| i &8 dPXisPl sy asErEehBadalSpRr ovi ded
to allow a user to turn karaoke unit 100 on and off, and to use either

i 1%t er nBirediesabdy 1R br aisdext el LEP spleplavrodi she agbagifitges. Fig. 2

h ' i ouj i 1 h, ‘ : : k
£hons SRS o Ul IR L N UL P SOIRODCLEL LA TRURD
100 andirennit aifs mhwenpatsEtely odxtedddihe babesrpollifesoaecorndilegst 0 a

program and inputs fromthe user. Wiile processor 210 may be any general
pur pos& 'Jc‘?’(ﬁ’g%t‘?ﬁ?e‘?, CF’n%P ci f’i“a‘”%ﬁgﬁdi ﬁﬁnfeaéaglaﬁe-lwpro §s-

M Cr oCQUUHOH | 81 sp RAPE SRR €65 DV kNQUGeDbpLat fhydsuebaRredRRY al so be

preferably used. Details of other conmponents shown in Fig. 2 wll be

 de®cr i RAVIFRISOAI 254 v X9 arthetpatedFfgr 8sepwibl. thegpresesta

functio di agr S Lhg.th I act| vali el nts of
kar aoke%??éj%%i P?lgc%gés0%9%4189%%n%rr“%?gﬁ{ﬂ%g&opébggfrg%lo?lfg’#aagkéﬁﬁﬁi t 100
by execpitimrDiyadpspbaasn S¥ypied andneghey 228tubl teacerwas iwser conmands
from keypad 120 or fromrenpte control receiver 125 A primary function of
pr ocessoPWeIBr i sTRo2t FERRR b e sBRGOHATERS6 (i ARG eFRely AiisBde YpartOs Mot
repr odugigendigﬁ%ydatgggpﬁyé!sndtt}@d_eer reaperdi ng lyrics for the nusic,
graphic images, and timng information for their reproduction and displ ay.
| hSce specific enbadpaiat unihel8Onglaat Aaiss acepredsddoto &eaFas Mm% dat a
to be sLargdab andikBilcAERnEh ShOTRIC KR! 02R5QL 2R A0 daoapresses the
song data, although in sone enbdodi nent's the deconpression nay be done with
har dwar ecasanssancekaPaokessad t2100nay KaelypadeXedutis prejferabliyhat saate
stored og artridge 135 or nenory 220 at the request of the user, such as
r

gane prBgr ERYSandthBSFIRE™ SETRI L SHETHANS FF NS ORI Y or

di spl ayFaq_sséi,sg%EJ RGeS nufibe! &nalcdie, Kdie doHdG3 arcenispl ayed on
i nternal displ ay {0, The processor relies on‘timng information in the
s@fg datantaodet dodiume Wostrcle Igamesanteals bang Memny aklaqt ion er rfal

mode, t e I Qc %%ﬁ%rro‘i“tz%%te%\} € 150 ;S 11Csoc %Oc%t%mged_.yr Sk ViSGo, ot put
port 146 for di Splay on an externa ‘di sp ay](no s~..own% such as a
t el evi sirere iGeaphi2s ialdges fa amdhe s anputatsa midrar i cbeond g eSrdut aan vi deo

i nput port 150 may be conmbined with the Iyrics and di spl ayed on the
ext or nal ST FORFEn RRSE o FAFHEY, HHE-Rhrfe SR oh R §Bn Py be
out put queipoth types of displays. Menmory 220 is coupled to processor 210.

I't may conprise both ROM and RAM conponents. The main program t hat
pridcessor 210 exedutremoyain « Starkagenmntayirde pdheredbse ipravidspical ly

stored in the wﬁggﬂpnﬁﬁ. I\$ LY. 220 | so, [ n ga ihel udi ng

nmusi c dal’tré,k&ﬁ/rl C data; Tyric eln[?ﬁayn%b]rzenf%?ér/rra ?%nlﬁ%ér)\%‘?%?%pg? %%%“é .é‘

Typi cal lggritieisompB sata bes nsgresdéeinte SavLoPaneit PLOCeSSAI tRddgh

retrieves soqg‘gata fron]nennrg 220 as.it is needgd. Q her prograns, such

as gane referred to herein as cartridge, cartridge 135 may beé any
removable, nonvolatile memory capable of storing digital data.

30 Cartridge 135 stores song data, including audioc data, lyrics,

timing information, and graphic image data. It may also store
program data such as game programs and the like. In the

specific embodiment, cartridge_135 is an integrated circuit

cartridge, although other storage media such as compact disks,



15 prograns, may al so be stored in nenory 220. Song data and program data
are also stored in cartridge 13S. In the specific enbodi nent, gﬁ{ﬁ | dge 135
is an integrated circuit nenory nodul e that nay be inserted in bbl e
menory interface 130. This allows users to purchase 20 cartridges with
song, prograns, and/or graphics for use in their karaoke unit. The data in
cartridge 135 is simlar to that stored in nenory 220. In one aspect of the
present invention; processor 210 may retrieve song data, graphic inages, or
progr any@ss 8 bhpetet QIERENPLY, 2203 Ok nbr 09kESned biiisdd8eldaedlr ocessor 210
may automatically choose to retrieve data fromcartridge 135 if it is found
to be pfeseridga téhoiabrrefevrbly Pregrfameblgoscor tFerusey MEPUfave an

option S t r _.REQLesso 0 extra data fram. I Q. or
rom carfy; JaEe ot e e R RS et Ry el Bl B0 st 5 i s
user mayrsferebhgwcdapaesseddid akiswi mgreatiatan tcabier isdgereti35. Axyg.of4
shows an  exenpl ary system for downl oading data for storage in cartridge
138, _ACBPQPERY SYREEnPA06OTEBXEsapPRATES RAaBRY (R HFH0 By HHERTE of o
cable 4igss€€EEUBh@aHb§B¥_tQp@sDbE CotPPesB iReN ! al@hdUYiidesyia caect or
and perforns the handshaking protoccl for the data transfer. In t he

speci f i teenpodizeenthagospmei carpyesgarn Terhosis ays wmarsalargerdndiaug t as
is foun n -per. I ters. In other enbodinents, it may be 5 an
RS 232 gﬁ%efggge} aﬁiﬁagﬁaﬁggggface, an RF interface, or a variety of other
conmmuni cat i on i nt @hloaeds itbakhdsetigaledand par addablld gikedackestiai 400 al so
has a~communi cati on ggrt 425 for coupgéggto cable 410. Fig. 4 depicts a

silfpl e dOINPEEdiSTY SRRRCY RUEPYS & O RRUB IR BR SHERF A t ches
and systiens Jay. berdcatiehRoomRemedictiried Systee 400 At Kasiaghe: unit 100.
Digital system 420 may be, for exanple, a personal conputer as is well
known i Patte 1., 2 headnhameh @utapdcidartal 142 desvQ ke Tephivvm | Ttat a t o

kar aoke ' 00, or ' r..Qr _other evic ' d to the
| nter netplé}ryottsal ow dat 3”’[ 0 Be%‘lg:é)\}\ln%l ;%d'le]:d ]T‘gsg’m h&el‘fen(% Ql?ﬁ e‘%étzg&ggr ér‘?blge 135.
Furt her ,arti @i tpdweny i 425 maEdeh usetHesedite det andard addtinglgeo#385 usi ng
comuni cation port 162 as will be described below wth respect to Fig. 7 20

Ref2rri ffi3fgefTHRY® FiQ). VaE 11 QIR TRAiuI R VUERT 2R obpl ¥R} oS edRor 210.
Processqinl10-¢ et 1 i Y8 SsSandr datandd pInae 194 s t o "BOPAL£8e %ﬁc?&%ﬂ&ﬁé the
audi o portion to sound nodule 240 in MDI format. Sound nodul e 24

transf orimpehePM TF 144 o h@Wiols it LrFerotPuBREE shierdpiidaescan be 25

pl ayed o t] d.syst u f exanpl e,
D Vammnat bf SRR, AP aREy o T S Bon R e RS L £ SRy B BBk iEal Pl
stereo shunostbsstgadibhdesr anc7 rHEIdad e externab adyest abhe, castrasknown
in_the industrg. erati g at_.a 44.1 kHz sanpling rate, the sound 30 nodul e
outPut s FRry*h ﬁﬂgﬁu§+?P£ ¥obhds. Of course, depending on the application,
ot her nethods of tAﬁ”éﬁ@éﬁhﬂglé@eiéﬂ£lsb”%f60§8é90 | Rheegh8r €00SQYNdwaRY be
i npl enented, or other formats other than DI may be_used. 0 s o E c 200i
110 Ef f ecegdgeneianalts2s0 be bvoptieastoovar Bt fuequenpgiegefeosr sound nodul e
240. It | oupl ' pher=e Lt po , khrou ' it may
be. coupl EACEBE0RE 57 Abr SRHEErBphEcEer oy SEhonAs Sse o PRor atth B ABTE
devi ces. iknwedleknowanhadi aept spppoproktehanneanapbdesesn( nay saowsedray be
i ncluded within the casing. of karaoke unit 193985ffects enerat or 250

r

recéives voice dat & FPEFRPRE2RECRoBRGRed $2nd A4t £8 B6und effects

such as gehe1oa@edr Bntdndtat-Rexki kaitTheoamoun! tdk 8pReirhevemBodadRidntol une
is controlled by 10 processor 210 according to user comrands. Effects

gener at ocorSOndlcsd Lenx @orthad 63l ter et RSi-@8 2dang ewifisleet, hgéheudeta iflisomfsound

nodul e 240 .and t m:xed g t hr.qu audio ,qut put _par.t 140,
headphon@'%&ﬁ?lptﬂ%%%%t %fﬁ%’agéfoﬁig%g §i'o l?‘r g}ci]ftﬁael#(:ifL tzgén§ﬁletc€'%rlcf 3°%n the
speci fi c agniediwedlt knoaai dnlEhlr agtencyn EANHTHLRIati4d® enbadimdnt, a
transmtter, so it frequency nodul ates the audio sjgnal and transmts it
tfw%%gh éHFéﬁﬁ&@lléﬁrl Bus interface is provided, although other

serial or parallel interfaces may also be used without

departing from the spirit and scope of the present invention.

Electricity is supplied from power port 155 or from a battery

(not shown). A 3-position power/display selector switch 165



Processor 210 perforns video processing of graphic inmges and video i mages
in conjunction with a video overlay 20 and di splay nodul e 270.

overlay and display nodul e 270 receives lyric data and graphr@q dlat a
from processor 210 and a video signal fromvideo input port 150. It
translates the lyric data into characters for display by generating the
specified font. The characters are overlaid on either the 25 graphic inmages
or on the video signal and output on video output port 146. O course, if
it s operpldididd LI 4 eplay. sodernt RePablie Ghatagher snapggout put to
internal display 110. In the specific enbodi nent, video overlay and di spl ay
nDduIeCZﬁD|&ﬁdibﬁuﬁﬂﬁ1Q#thﬁwmmmttﬂeahr@pﬁPbQY3®1@rOeeggoﬁxéﬁana‘Rohnrvrdeo
over |l ay. r ts an nalog RGB vi deo signal, although any of
t he otﬁ%?ﬁgthgggﬁrdl %}%ﬁ#&# HEF rnats may al so be enployed such as YW
etc. Fig. 5 is amigh-2esiedbwél avplingeantotcainubbaptogriah S5a¢iexecut ed by
processor 210 whenever rgaa]anke uni t 0 9DEC 2002 11 100 is _powered on.

Wien kefQERAGHT GoR° i Laker HRdkararket MBEFY 100he AaPFOSESHaM2300 1S

aut omat ¢ cdl hyi PEGORAErSXEEH 5PN ataSkEPURIO: 108 SLEP coHRrdY& i-gds conponents
of karaoke unit 100 are initialized; including processor 210 sound nodul e

240, 5 w@e@tmﬂer¢éyabhdthespta§rumodu2ée aceredialg dics@ progrem amdg

effects ene 2 n_step..S1 rocessar exam.nes t he posit, on of
t he pomk |ép¥g§msg &c 3?rsmnW§ﬁ9?6§r983539§r%ﬁ%e“ﬁﬂegh o &% in

i nt er napupposat wiorbcdhspbayerpdenel 8pAtti€h c Rinbcaiimeait asesd &b 1%Lhit
processor 210 advagies to_step 520. In_step 520, processor 210 waits for a

cofmand™i6rBECRRBAL L6 - th@tﬁ§§rcoﬁt€8%%§ﬁ& ROy BEIGWHRE ¥adre€%exanpl e, by
freans 0&e5§¥8§gd2@rgyo"al%@>m‘eep%%@%%ﬁblﬂfeﬁ%'e\éﬁr Jﬁgﬁ:al@%em 366’ne¢10mmnds

|nclude for exanplée, "display 15 cartridge operation”, "play song",
"vol unecgpbonénbsuﬁhowmh Figki g Wodvakbeg" dessimrbd:;hoﬂmtzﬁonalshmputh

"program son i resel.ect a series of songs to be played,) and a
variety 8F°8?§ngc§§ﬁan§s %ﬁat “ill be recogni zed by one of skill in the

art. If no comman@ics iBNAW a tthertioeeas $Vockl A Ay rdmyshdowind efhd20 unti |
a command is input. when processor 210 senses a command, then it advances

mdion pr dGEEFASEA R0 Ot FTETYS qlemanss 930 kananks iR 190 Yet er ni nes

whet her g e cerranRd d chtei1ld | IR )%t e 25
connandP%§ For a cartr|d5§Q%6£;g?$on thegn?nzgtep 5§%Q processorlg

out put s exesiriom athe getagxtasd sticgsdayi rumigmohe2 2@nu Imcrer@esveﬂnms:@s of

i h f
Eenpl o N S SR i el S 8P EFPBGES B DY ant 25  edi

30 cartrm qgamandEured forcast rpElsres JBdnl. 21 Fr DE eSS Of r 2AOE ¥Rt Sohdy ddts step
until the user selects one of the nenu choices. Wen_a _choice is sel ected,

pr%Q:essdrnt?lG-ta%\iéﬁﬁ:’é%usi PR ph o FeREPGERR di HACHBiRE BeFEet RS For

exanpl e,.d s " goynd e S a step
09D Ect 200 12 55% (descrrbed 63?%3?3§?hn?£§%§§? ?%aéég g¥&n€?ﬁ%%% user

sel ects imlnrmﬁ#l¢mcﬁﬁ¥rﬁh@ﬁéﬂ?épr¢émcqumeesdrdQQQlaﬁvanéestre step 545
and execut e d on the cartrid Thrs r ram. be, for

exanple gane” pr ogr am user rtridge,”

then than@f@c@@e@rtadwmsecsré@ ﬁﬁe@ §50eﬁdaﬁeal bedsbeh:ag/evvr t broeepest to
8 Finally, if the user selects "Exit Cartridge Menu," then processor
5vvr | | 2%%%@%0%%%%8 59he t 8oRGafRtanot hEROUERr 1BoARARIeMPodiments

the decompression may be done with hardware assistance.
Processor 210 may also execute programs that are stored on
cartridge 135 or memory 220 at the request of the user, such
as game programs and the like.

30 Karaoke unit 100 has two modes for displaying visual
images. In internal mode, the lyrics are displayed on
internal display 110. The processor relies on timing
information in the song data to determine when the lyrics are

to be displayed. 1In external mode, the processor outputs the



10 Referring again to step 530, if the i,nput is not a cartridge comrand,
then processor 210 noves to step 560. In step 560, it determn er
the command is a conmand to play a song or a command to set the paraneters
of karaoke unit 110. If iL is a command to pfay a song, then processor 210
15 enters step 565 where it exam nes whether it is in external or internal
display node. If it is in internal display node, processor 210 executes
step 570 (described below with respect to Fig. 8A.) If it is in external

di spl ay; ypdes shepidéo exeEPhesSpstep12€5todeaesphad bel aw wWxidedgpect to
Fig. eB.) 20 After executing steps S70 or 580, then processor 210 returns
to st epdboblaKiefROf sShowmt sSuAbt A6r auseA¥bAHARd. REPENHJTaAFES fremst ep

560, if e i S_.SO, LN r n a g Qggpg n
pr ocesst(-‘)frigﬁﬁIq xe%ﬁ?’esoétgggggogmghggt g%g§86?dtghexﬁl§g& (?an a jn%)str&%gver al
25 par abet evsbifred exahptke Lheivseandadiselaykd wval wie axtdmddey and

tenpo cqntrols of _the song, the user can_program.a series of songs to play
inssequgﬁéB?a¥ontFBI°FﬂﬁrdF@%PQ§“ﬁFtFyrF@§ F%théqﬁQﬁﬂ%£&OQﬂﬁF%8ﬁ%r
oper ati gispuff bAr b88RN:¢BREBRE W33 spABRet e, processor 210 returns to step

520 where 50 it awaits ?ﬁe next command. If the user has programed a
series of songs, MBEAryn2g2Qeps52Quplied tonpregessod ALGhe Hexmaxong wil |

be auto i.cal_Ly e p ssor r at her ) 0 9 DEC
2002 13°Pr T iy bBERT ROl Al ElRetitnsre Al oLRE W ¢

whi ch sergcessproglamesatcaties o kadedkdeo utdtt nicdge €l Fowdreadighn is
conmuni cati.on Qort 162.. \Wen processor 210 recogni zes a conmand fromthe

usd Lo ta@WTedad §5Pred £05 thf KL SAPNEDS -6 101G o iT2HrftER s t he

user to GHd IdBnighadatd dewnheRtd sidilendad, lfydie usel, —pppondsidnal it
was not intended, then the procedure ends. d.hervm se, processor 210
advances nf®rSiadE B9 0 andn @i iR g madas pr Jaasssrl laet kg neensr@atheris he 10
downl oad, @ ' i S al not . 0 ' LS | if,
for exar‘f:p “gj,ezregstaér (H;it(?geéa%%s S|pgarcn‘="o't aplé)%p%%%laéédggr%%i gee,"l3 i sd’%ér?l%i #ig’g%t ion

i nf or matfi xun stemoad;y @2 card iidgei sl Iedded Nvalithr @Wraprdtis dgeudRBSas Sgaid t e
protected or is a readqnly type nmenory storage nedium If it is not |egal,

t eh i n PEPIFRE 6 MRY 1@AS0IRE (i erad ot i gMeR% 348 or mat i on about t he

i11egal operation g tdit 4 UKd NOr&HFem ddcd heroPeTSd i OPckag! egal, then it
begi ns the downl oadi ng of a data package. The data package nmay contain a

header) <amkiidde elIb. ankh &£he asperifit temhedimeme, cpdberhdaesldbyisncl ude

diff 20 _fi T ' i nf ti . h
s of san arriErate A JEA AR oS, £ AT hED BEPthstPERt A o
t he dat aredtdabhe thetkery Thecatafacéi eb0l. conhbs nsl1dwes acseaak dat purandsé he

trailer contains informtion such as error _detection,or %rror correction

i n?Or nat FRRCT 28385 €iEh BT ( RECTEREST s2HBIRT 03HRBPL RE oL BF oSS s O

their karaoke unit. The data in cartridge 135 is similar to
that stored in memory 220. In one aspect of the present
invention, processor 210 may retrieve song data, graphic
images, or program data either from memory 220 or from

25 cartridge 135. Processor 210 may automatically choose to
retrieve data from cartridge 135 if it is found to be present
in removable storage interface 130, or the user may have an
option to select whether processor 210 extracts data from
memory 220 or from cartridge 135.

30 Cartridge 135 is preferably programmable. That is,
a user may store new data or edit existing data on cartridge
135. Fig. 4 shows an exemplary system for downloading data
for storage in cartridge 135. _A digital system 400 is coupled

to karaoke unit 100 by means of a cable 410. Communication



210. From the header information, processor 210 can deterninelq%nggg@2645
whet her there is enough space in cartridge 135 to store the data in the
data field. If .there is not enough space, then in step 650 information
about the cartridge space 30 is displayed on whichever screen is sel ected.
Then, in step 660, a nessage stating that the operation failed is displayed
and the routine ends. Referring again 4o step 645, if there is enough
storage space available for the entire packet, then in step 14 0 9 DEC

2Q02 665crt hesdapactietd &sceéfmeteadedndnberterauabhe eamddrdgeingd. After
all the data has _been downl oaded in step 670, the nethod determnes if t=a

downl oa@=ebRpF et EarstiBeeddtal FYaNFARY - mayf h&hgoRPery fd o -ambadimest known
error d ' .techniqu f X ri .chReeki.ng, §@%q$gﬁng
and thes%ﬁﬁgﬁgéﬁ?égﬁdggggtﬁgﬁ ?%f%rgggkgﬁs%%ysgglggc%ﬁgg%E%n the trailer
field. bh mangrperspsalogauputkes.pr doessdrer? Bhbadiarecess t A Strey GO | n

whi_ch an erro ssage.i s displ and daownl oad s 540 ends. On the
o For NARGRS! PIRnaRtHEaB0R odf CEDheLBrRtEare o A RE AR AR 1 o &
nessagevhgidiyPbZyedher &bapue8Catah v e s userssiddr downd@ad and

downl oad ste& 540 ends. Al though not shown, step 670 may be expanded to
i ncl udeParRdi-edor r BdgiEAlasSYREEM 49 0elsio d@ted iCOTMURIRA LN IBOBE r or

o 493, T ARGl KA A a1 SpEr oD AL TELN T e
550. In step 700, Fikpe @r depistrs 21@&iwglies downleidimy system with a
10 direct connection, but many switches and systems may be
! located between digital system 400 and karaoke unit 100.
Digital system 420 may be, for example, a persocnal computer as
is well known in the art, a set top box specifically designed
to download data to karaoke unit 100, or a computer or other
15 device that is connected to the Internet to allow data to be
downloaded from the Internet to cartridge 135. Further,
digital system 420 may be used to edit data on cartridge 135
using communication port 162 as will be described below with
respect to Fig. 7
20 Referring again to Fig. 3, a sound module 240 is
coupled to processor 210. Processor 210 retrieves song data
from one of the memories and outputs the audio portion to
sound module 240 in MIDI format. Sound module 240 transforms
the MIDI information into a stereo music signal that can be
25 played on conventional sound systems. Sound module 240 may
be, for example, a Yamaha or other compatible wave table
synthesizer. It generates 16-bit stereo sounds using either
an internal or external wave table, as is known in the
industry. Operating at a 44.1 kHz sampling rate, the sound
30 module outputs very high quality sounds. Of course, depending
on the application, other methods of transforming the MIDI
information into stereo sound may be implemented, or other

formats other than MIDI may be_used.



commands fromthe user. If the command is a display status 20 ¢ gygpgmnthen
in step 710, the cartridge information such as cartridge |ID, CAE ity,
tabl e of contents, and other relevant infornmation are displa~red on

whi chever display has been selected. After displaying the information, then
the routine returns to input selec~ion step 700 to await another conmand.
25 If the input command is a cartridge edit conmand, then the routine
advances to step 720 where the editing of the cartridge is conpleted. This

may be done, for pPfamelse geberdewH @ab N neygidd {orcis@nuepualdrof the
cartridges over communi cation port 162. Editing commands i ncl ude

down| 0RFCRESTOTa STaRdd Mosulee B2 Odel &t rigf R1RR £o¥Rhgd aFR BEFEePRG:Ehe
tid . i 1] tep .72Q. ] t '
o n SRR A B UIRAL TPh SO oo IEAL SN LS

again re ariot her® sel e The routrne renains
in edi tingcgihemesbOnat ighdvwm o) Gief @Dz npsutséevilees desThosexet, at

which tine step 730 executes, which ends edit=r step 550. Fig. eAis a
f l'ow di @§%ﬁﬁwuf9ﬁn§£<ﬁ§%nﬂ%$%ﬂ5hﬁ%ﬁﬁ5?@°$ﬁgVﬁVEE B¥oRG i's pl ayed
Wi th t Renddes werHih S hl e on katesal udiepley. 1185 fkhcst ep 810, the

y' _rst step after_the play song conmand is entered, processor 210
det er MIRELEHCB AP | TRIRIEE (PItR debdrirandthegnhsraPrhPRes. affe song

dat a .§§# i r. 4 20.0r in c l.dge 0 he.timer is
used g?}é}oro e@g%éggl%ééﬁgfof%e e%%dn?gnggahéeﬁhgb g%%%tg’tﬁéal ﬁllzcglk n step
820, prrieessuoud of etchey asetdrb somgd dadbumadideconpresied byy. Fromthe

deconpressed song ta rocessor 210 extractsg the sic data and outputs
8 e T et 1§ ASTTHOE ROl <99 CPIMaPds - oxEFAEFLS: RERFYREETdat a 15

and sengiso i 4148 wikes Nehe di 5P By 1901 E8r adiapla¥n The bLEBLLI $rbfed to
determne at what_point in the nusic the lyrics are to be displayed, and

hi ghl i gteedd Ppdedssdt02and comtpurs uaheymakegussundstaranghl guidés until it

det ects t S ha S 8 it .ects that

t he endo%gg%ﬁeggﬁysg%%’hggg géggeggﬁégg?ggg% ggg!)gﬁé/gﬁegugggﬁ as entered
a commufitlegtiencexampnemibyepr 2651 ngIinnehef spkeikdys eobokidypad ,12@dde a

r enot e gontrol device, then processor 210 determ.nes whether the conmmand is

oh8 whi EREAHEREEt EEAPABE LERE 2Rgishall GV LEANSEIMTaRds SPhatt 25 stop the

song i ngtHefencyt MBduladd¥apae hAdNEXLighatkandetGankmitkeR t83drdul® key is
examned to see if it is one of the stop conmmands and if it is, thén step
570 endsntennggelé8mmand is not a stop conmmand, then it is likely a

paramster set commRdesush 93oVELUTRAA"ViMk. BASE G Ehaday onpo 30

control, and the [ike. € comman atever
execut edmagest ke videsongagest ihuesntjanidrd cendriah wntiildeanatirearladeey i s

P rz%s sed an [ dtig% l%.r;rd m%fdurlge 257%r] g (\)fri d% oS t0(3/pe r(i%n;mar}ldd dS its%q. a?] ?noecpuq.se' 270
receives lyric data and graphic image data from processor 210
and a video signal from video input port 150. It translates
the lyric data into characters for display by generating the
specified font. The characters are overlaid on either the

25 graphic images or on the video signal and output on video
output port 146. Of course, if it is operating in internal
display mode, then the characters are output to internal
display 110. 1In the specific embodiment, video overlay and
display module 270 is a Yamaha or compatible graphics

30 processor and a Rohm video overlay and encoder. It outputs an
analog RGB video signal, although any of the other analog or
digital video formats may also be employed such as YUV, etc.

Fig. 5 is a high-level flow diagram of a main

program 500 executed by processor 210 whenever karacke unit



0s o Ec zoo2 16 Fig. 8B shows nore detail of step 575 in which a song is
played with the Ilyrics and an i mage being di splayed on an exterf mqumHIay
unit such as a television set. First, in step 870 processor 210 s the
song location in the nenory 5 and starts the tiner. Again, the song data
may be found in nenory 220 or in cartridge 135. Graphic image data may al so
be stored in menory 220 or in cartridge 135. In step 87S, processor 210
retrieves the song data and deconpresses it. Fromthe deconpressed song
data, 100piGcESy@Tred Prext Mg karaohsiwnidat B0 Andis otupued é0 in M DI

(O SSRGS 20 ol Al S ARl el ¥y ot gndoseRds [t o

vi deo overlay I ner ermne "at
what peittstigp (910 music dthep 1310 Covarioi dempbspheyedf hadabkghlinght ed.
Processor 210 15 continually outputs nmusic and lyrics until it_detects that

the user0haFSentErielP ld 2etmatier Y4t oi8 GB79°FSPT 4eP eBPUREhAPAbhE éRd of the
Sof1g has ReeHFEANLhAS &Ps 5%?%')111%] €2 $S0 %E@fﬁhﬁeéllsislkﬁ}eﬁ%o' S a@gvi deo

i nput on video |nput port ere is a video input, it mxes the 20
vi deo ieffiactd tdrneratyr i 2SUat aln nsvepledl dveprageandrdRipl examsdese 270 and

outputs the cof d vi deo u 4 her ng video image
on V|deo rﬁﬁﬁn@ggg % ?Hég%?ﬁg§+%grégd%%% gFggseg ?cgn?%ﬁegaraphlc i mage
in eithdst Bty @R@cm::ca«stdsjsdgsté?»&x Theegnabhbe efBeenad avepilaid by 25

the lyric_data in video overlay and display nodule 270 and t he conbi ned
i mge i@oé%tput on video output 146. This data output continues unti

eipher a key is pigesedsficte:39095RNYEepPEREESBRbcRLcdeLalT Nes the

vari ous user inputs in a manner simlar fo stéps 830 to 860 in Fig. 8A
and ste@dﬁﬂﬁceﬂdSOuﬁdep EB@ safis sbﬁn|52©nsprncssep$ 88P weiBeSfom @ OA is

a dlagran1d hom1a xterna spl ay _scree nnﬁpS iately
after iRP¥Ta $ |on sP@B 5%5 Eh aerS |§ FSP%EHBXTﬁgpéﬁFgg &ihai ns i n
this stm@lEC BOORednssbat Reyphtﬂ 2aocemmadxot& icopittrdly ddieiveer . O
course, different icreen | ayouts and content nmay be substituted for that

shown, WPPhouEX8ER PFVnﬁOWFéﬁﬁﬁhén§6PPFv &RE §XGPR LS 19 Shrlédent
| meent! 092: 38 8pR3swACkad Aron,Benser canollal ays: praficing g on

about karaoke Tnit~100. For , may inc a 'l ogo or trademndrk of
t he conpakypt !ﬁatrwmrdducédslda@ré:@bécwamdt‘ 106Lopd t h'@mgaaamd@'B, t he

| t f th nd t f t 520 di spl d, d
10" ar oa (& he- BFBAOAE oo "I, CEnE VAP Gis oB EaAVATI Ve Titmhnd

variety of other commands that will be recognized by one of
skill in the art. 1If no command is input, then processor 210

20 stays in step 520 until a command is input. When processor
210 senses a command, then it advances main program 500 to
step 530.

In step 530, processor 210 determines whether the

command is a cartridge command or a song command. If the

25 command is for a cartridge operation, then in step 535,
processor 210 outputs a menu on the selected display unit.
The menu includes choices of operations that the user may
request for operating on cartridge 135. Exemplary menu
choices include "download," "run cartridge program," "edit

30 cartridge," and "exit cartridge menu." Processor 210 waits in
this step until the user selects one of the menu choices.
When a choice is selected, processor 210 advances to the
proper step according to the selection. For example, if the

user select "download," then processor 210 advances to step



i nput pronpts may be displayed. In the specific enbodi ment, the product
name and command i nput pronpts alternate in area C. Fig. 9B shomﬁ % ﬂim@ram
of internal display 110 15 after the initialization. Here, areas % § J
contain the sane infornation as described with respect to Fig. 9A, but they
are displayed with area Bin the region at the right edge of internal
display 110, and area C filling the re&minder of the screen. The | ayout of
internal display 110 is sinpler 20 than the | ayout of the external display,
becaus&4mn (descpidbeid belenboditrentespedd ack Biwgl. whi t eTECEhdi apkay i s used

t hat does not_have the color and high resolution of the_external display.
Howevers® qﬁiﬁr?ﬁ%&%ﬁﬁ§i¢3ﬁﬂﬁﬁ°%%$%en R USR5 ?ﬁ?e?ﬁan8F§play
110, ang tdieed avutariesitdtdd Anepoideraxt SfspeadbaptaY tArkkgag8A and

ot her di agrans di scussed bel ow may be ndre appropri ate. Flg: 10A and 10H
are di greanPBISTRFWTAEe Dent diatal examp bt ex reameli BpPEyaTnay Sappéarlduri ng

t di sp, f ri . during. Pp i o] i ogram 500,
f2$ 30 leé(g:)r/rhp#)eh}saes{}{)et]‘sé‘fg%gf T%H} %rgg}aé%’]gt hegkﬁr%l&lueg o%gggggrsgg‘di spl ayed as
shown iadesmtdesftd FaeriEns(ddéeribgd bélohewtonpasgpestdicsplFaged7in area
A of the, external diigla as_described aboye mﬁtg respect t~ Fig.9A O
cour se, FiFe bt her L arT i S 1FRYS cofhhdS2ET ELFEEI ¥RBHr ed tFATan

al ter nadi¥€essdr 21 B3 P02 dBn ephodt8pnt2ot b alhet aadwmeds yagy be

di spl ayed as nmenu choices cn the screen,. also. Fig. 11A-11B are di agrans of
t he appearaae@- of the external display throughout the playing of a song. In
t 5 backgr ound, | C_l e_Qr _videp.jm LS . di; y t he whol e
Sicen. Aroas shosere it ong  soFRr RS pEbr 825 028, Loy RBs 85, %F dhe

gr aphi ccartyidee tomgesd, Aghen, psoeasdodi spbaysveBe tbogaepl Stelie campany.
Area H displays the results of the |ast command fromstep 520. 10 Fig. 11A
is a diﬁ@?gnﬁﬁp'thﬁ dREeFRiINeqi WhPEPeX: thRcCREFRRAI A§ & SPTEBHE ton area D,
the songjhit hesbigdbsPhaysfimafie@cEsdtSRhaYpatAhetesd b iQrddke 8¢ such
as the nanmeés of artist, the producer, or the song witer. After the song
has begda0.t hi§ EnfbBnat Fommgods taw@yayoabsongpl sbed arosesaes 2105 Fig.
11B. Fig.. 11B i Lag f .the_external .display,.durjng th | ayi ng of
tég son ptﬁfgasgegig%?agggggp%%nﬁfapﬁnfﬁew?F&%%F'éftﬁ% n oﬁ%%%% about
when t o0 ist@rinhadi ddsplayAmedeG dirEplidydst L dorgrinali eiisg¥dyemoddie song
lyrics will be 20 highli%hted at the tine that, the¥)are to be sung.

processoxr 210 executes step 570 (described below with respect
to Fig. 8A.) 1If it is in external display mode, then it
executes step 575 (described below with respect to Fig. 8B.)
20 After executing steps 570 or 580, then processor 210 returns
to step 520 where is awaits another user command.
Referring again to step 560, if the command is
something other than a play song command, then processor 210
executes step 580. In step 580, the user can adjust several
25 parameters. For example, the user can set the volume or the
key and tempo controls of the song, the user can program a
series of songs to play in sequence, control the display of
lyrics in the display, and other operations. After each
command is complete, processor 210 returns to step 520 where
30 it awaits the next command. If the user has programmed a
series of songs, then in step 520, the command to play the
next song will be automatically entered by processor 210,

rather than the user.



Fi.g. 12A-12C are di agrans of the appearance of internal display 1Z0 as a
song is played. Area B displays the results fromthe | ast command executi on
“of step 520. Fig 12A shows that at the start of song play, the (pBEC 2! e
is 25 displayed in the area marked D. Fig. 12B shows that when it is tine
to start singing, a pronpt is displayed in area F and the song |yrics al ong
with the highlighted words are shown ikh area G During song play, as shown
in Fig. 12C, the start singing pronpt goes away and the song |lyrics and
hi ghli ghts 30 ar erishove) 1 4 NElentdisgparaskowhigcadreedethelsabeans shown
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audi o denayt hypeghmeswiny poorage medium. If it is not legal, then in

15 step 630, karaocke unit 100 displays information about the
illegal operation and the routine ends. If the operation is
legal, then it begins the downlcading of a data package. The
data package may contain a header, a data field, and a
trailer, although some embodiments may include different

20 fields. The header contains information about the data such
as its size, whether it is compressed, the number of pad bits
at the end of the data, and the like. The data field contains
the actual data, and the trailer contains information such as
error detection or error correction information.

25 In step 640, the data is downloaded into processor
210. From the header information, processor 210 can determine
in step 645 whether there is enough spacé in cartridge 135 to
store the data in the data field. If there is not enough
space, then in step 650 information about the cartridge space

30 is displayed on whichever screen is selected. Then, in step
660, a message stating that the operation failed is displayed
and the routine ends.

Referring again to step 645, if there is enough

storage space available for the entire packet, then in step



a processing unit for producing an inmage.and an audi o signal fromthe data
stored in either the first nenory or the second nenory; a dispM@Vngﬂszor
di splaying the image; and an audi o output for outputting the audio signal.
2. The nusjc reproduction apparatus of claim™ wherein the data includes
one or nore of the set consisting of audio data, voice data, sound data,
program data, gane program data, text data, |lyric data, and graphic data.

3. The music reproduction apparatus of claim| wherein the second nenory
i s renovebbe bileadasar £i41dThe dushiorepdodumtid arenapedrla wsaxfricdigs m 3

wherein the secqond nmenopry is _an iptegrated circguit dule. 5. The sic
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coupl ed L@-hBE BetermiBBEeiR thE 88GANGEMnbIEed S AHHATEd, Wi th data
by the programm ng device. 6. The nusic reproduction apparatus of claimb5
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a serial interface, a parallel interface, an_ TRDA, and an RF interface. 8.
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displayed in step 680 confirming the successful download and
download step 540 ends.
Although not shown, step 670 may be expanded to
include error correcticn as well as error detection. Numerous
15 error correction methods are well known and any appropriate
method may be included in step 670.
Fig. 7 shows more details of cartridge edit step
550. In step 700, the processor 210 waits for editing
commands from the user. If the command is a display status
20 command, then in step 710, the cartridge information such as
cartridge ID, capacity, table of contents, and other relevant
information are displayed on whichever display has been
selected.. After displaying the information, then the routine
returns to input selection step 700 to await another command.
25 If the input command is a cartridge edit command, then the
routine advances to step 720 where the editing of the
cartridge is completed. This may be done, for example, by
downloading new data for some or all of the cartridges over
communication port 162. Editing commands include downloading
30 a new data item, deleting a data item, and deleting the
cartidge contents. When editing step 720 is complete, then
the routine again returns to step 700 to await another

selection. The routine remains in editing step 550 until the



1 1. The nusic reproduction apparatus of claiml O wherein the processing
unit produces the graphic image fromdata stored in the second nory. 12.
The nusic reproduction apparatus of claim1 wherein the imge p Bduﬂéway
the processing unit includes text. 13. The nusic reproduction apparatus of
claim1l wherein the inmage pro8uced by the processing unit includes Text
superinposed on a graphic inage. 14. The music reproductlon appar at us of
claiml1 further conprising a video input for receiving a video inmage,

wher ebyusdre dewrgkes ol ustesc | het wiittesh | tirge $tem vBo wikdeatiespuwhibth. The
nusi ¢ reproduction apparat us of claim 14 wherein the processor unit
produces Feid 1<€t'rrti"'-11rrt=.‘:p 1nc| udes the text superinposed on the video
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and decompresses it. From the decompressed song data,
processor 210 extracts the music data and outputs it in MIDI
format to sound module 240. It also extracts the lyric data
15 and sends it to internal display 110 for display. The timer
is used to determine at what point in the music the lyrics are
to be displayed, and highlighted. Processor 210 contirnually
outputs music and lyrics until it detects that the user has
entered a command (step 830) or it detects that the end of the
20 song has been reached (step 840.)

If the user has entered a command, for examplie, by
pressing one of the keys on keypad 120 or a remote control
device, then processor 210 determines whether the command is
one which indicates that the song should stop. Commands that

25 stop the song include, "stop", "advance to next track", etc.
In step 850, the key is examined to see if it is one of the
stop commands and if it is, then step 570 ends. If the
command is not a stop command, then it is likely a parameter
set command such as volume control, pause, key changes, tempo

30 control, and the like. 1In step 860, the command, whatever it
is, 1s executed and then the song continues to the end or
until another key is pressed. At the end of the song or a

stop command, step 570 ends.
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wherein the processor may produce the audio signal fromdata on either the
f1Pst nRFRFGSIPT t 1kl sREBFACHENBRG; Mapyc data and outputs it in MIDI

format to sound module 240. It alsc extracts the lyric data
and sends it to video overlay and display module 270. The
timer is used to determine at what point in the music the
lyrics are to be displayed, and highlighted. Processor 210
15 continually outputs music and lyrics until it detects that the
user has entered a command (step 887) or it detects that the
end of the song has been reached (step 895.)
Step 880 determines if there is a video input on
video input port 150. If there is a video input, it mixes the
20 video input with the lyric data in video overlay and display
module 270 and outputs the combined image on video output 146.
If there is no video image on video input 150, then the
picture is decompressed from the graphic image in either
memory 220 or cartridge 135. The graphic image is overlaid by
25 the lyric data in video overlay and display module 270 and the
combined image is output on video output 146. This data
output continues until either a key is pressed or the song
ends.
Processor 210 determines the various user inputs in
30 a mannexr similar to steps 830 to 860 in Fig. 8A and step 575
ends under the same conditions in steps 887 to 895.
Fig. 9A is a diagram depicting how an external
display screen may appear immediately after initialization

step 510 in Fig. 5 is performed. The screen remains in this



a port coupled io the second nmenory for receiving audi o data anchi g in
the audio data in the second nenory. 30. The nusic reproduction ib AWWs
of claim®6 ~a~herein the Internet connection is a nodem 31. The nusic
reproduction apparatus of claim1 wherein the first nmenory is a read-only
menory and the second nenory'is a non-volatile nenory. 32. The nusic
reproduction apparatus of claim| whenrein the image conprises lyrics
corresponding to the audio data. 33. A nmusic reproduction apparatus
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an audi preisgmal ﬂhmynuuma audio data in elther the first or second nenories,;
and an audi o output coupled to the processing unit_for_outputting the audlo

signal . 34. The misi& &5 B@FEDOR Fhdhl FACTIER | TR SeFefRCEhe second
Menory i;$, faualat e re Kl %o@u}hﬁ TBtsl ¢ FOProdieti on appapat us of

cl ai m 33 wherein the port 1s coupled to the Internet 'and the audio data is
downl oadedtliwg e Jmga o dmademankt evhhethe company that produced
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a]ca]ca]%aL%?t %alayout of the external display, because in the
specific embodiment, a black and white LCD display is used
that does not have the color and high resolution of the
external display. However, a high resolution color screen may
be used as internal display 110, and the layout described for
25 the external display in Fig. 9A and other diagrams discussed
below may be more appropriate.
Fig. 10A and 10B are diagrams of how the internal
and external displays may appear during the display of a
cartridge menu during the operation of main program 500, for
30 example, step 535 of Fig. 5. Here, the menu choices are
displayed as shown in each of the screens. The logo of the
company is displayed in area A of the external display as
described above with respect to Fig.9A. Of course, if other

cartridge editing commands are implemented in an alternative
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last command from step 520.

10 Fig. 1l1A is a diagram of the external display at the
beginning of a song. 1In area D, the song title is displayed.
Area E displays the credits for the song, such as the names of
artist, the producer, or the song writer. After the song has
begun, this information goes away to be replaced as shown in
15 Fig. 11B.

Fig. 11B is a diagram of the external display during
the playing of the song. Area F displays a prompt to the
signer with information about when to start singing. Area G
displays the song lyrics. Often, the song lyrics will be

20 highlighted at the time that they are to be sung.

Fig. 12A-12C are diagrams of the appearance of
internal display 110 as a song is played. Area B displays the
results from the last command execution of step 520. Fig 12A
shows that at the start of song play, the song title is

25 displayed in the area marked D. Fig. 12B shows that when it
is time to start singing, a prompt is displayed in area F and
the song lyrics along with the highlighted words are shown in
area G. During song play, as shown in Fig. 12C, the start
singing prompt goes away and the song lyrics and highlights

30 are shown on the entire area G.

Of course, the screens shown are merely by way of
example. Any other aesthetically pleasing or functional
screen configurations may be used without departing from the

spirit and scope of the present invention. Further, it will
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the invention has been presented for the purposes of
illustration and description. It is not intended to be
exhaustive or to limit the invention to the precise form
described. Many modifications and variations are possible in

10 light of the teaching above. The embodiments were chosen and
described in order to best explain the principles of the
invention and its practical applications to thereby enable
others skilled in the art to best utilize the invention in
various embodiments and with various modifications as are

15 suited to the particular use contemplated. It is intended

that the scope of the invention be defined only by the claims
appended hereto.
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@o%z& () a second memory progr. ) may be stored 1n bo
first mernory and the second memory;
a port coupled to the second memory, wherein the second memory may be
programmed with new andio data through said port;
a processing unit for producing an image and an audio signal from the data stored
in either the first memory or the second memory;
a display unit for displaying the image; and

an audio output for outputting the audio signal.

2. The music reproduction apparatus of claim 1 wherein the data includes
one or more of the set consisting of andio data, voice data, sound data, program data, game

program data, text data, lyric data, and graphic data.

3. The music reproduction apparatus of claim 1 wherein the second memory

is removable by a user.

4. The music reproduction apparatus of claim 3 wherein the second memory

is an integrated circuit module.

5. The music reproduction apparatus of claim 1 further comprising:
a programming device coupled to the port, wherein the second memory may be

programmed with data by the programming device.

6. The music reproduction apparatus of claim 5 wherein the programming
device is one of the group consisting of a personal computer, a set-top box, and an Intemnet

connection.
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11.  The music reproduction apparatus of claim 10 wherein the processing unit

produces the graphic image from data stored in the second memory.

12, The music reproduction apparatus of claim 1 wherein the image produced

by the processing unit includes text.

13, The music reprc;duction apparatus of claim 1 wherein the image produced

by the processing unit includes text superimposed on a graphic image.

14.  The music reproduction apparatus of claim 1 further comprising a video
input for receiving a video image, whereby the image includes the video image from the video

input.

15.  The music reproduction apparatus of claim 14 wherein the processor unit
produces text and the image includes the text superimposed on the video image from the video

input.

16.  The music reproduction apparatus of claim 1 wherein the data is

compressed.

17.  The music reproduction apparatus of claim 1 further comprising a

decompression module for decompressing data.
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a spcaker connector for connecting a speaker 1o the audio output; and

a transmitter for transmitting the audio signals wirelessly toan €xternal speaker.

19.  The music reproduction apparatus of claim 18 wherein the transmitter

operates as an FM transmitter.

20.  The music reproduction apparatus of claim 18 wherein the audio signals

may be output on at Jeast two of the headset connector, the speaker connector, and the transmitter

substantially simultaneously.

21.  The music reproduction apparatus of claim 1 wherein the display unit is

physically enclosed in a housing containing the processing unit.

22, The miusic reproduction apparatus of claim 21 wherein the display unit is

an LCD display.

23.  The music reproduction apparatus of clajm 21 further comprising:
a video port for outputting the image; and

an external display unit for displaying the image.

24.  The music reproduction apparatus of claim 1 further comprising a key pad

for receiving user instructions.

25.  The music reproduction apparatus of claim 1 further comprising a remote

contro) receiver for receiving user instructions.

26.  The music reproduction apparatus of claim 1 wherein the apparatus is

portable.

) 27.  The music reproduction apparatus of claim 1 wherein the new audio data

is downloadable from the Internet and stored in the programmable memory.
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form a mixed audio signal;

a transmitter for transmitting the mixed audio signal over radio frequencies;

a first memory integrated within the karaoke unit;

a second memory that is removably coupled to the karaoke unit, wherein the
processor may produce the audio signal from cata on either the first memory or the second

memory; and

a port coupled to the secand memory for receiving audio data and storing the

audio data in the second memory.

30. The music reproduction apparatus of claim 6 wherein the internet

connection 1s a modem.

_31. The music reproduction apparatus of claim 1 wherein the first memory is 2

read-only memory and the second memory is 2 non-volatile memory.

32.  The music reproduction apparatus of claim 1 wherein the image comprises

lyrics corresponding to the audio data.

_33. A musicreproduction apparatus comprising:

a first mémory;

a second membry that is programmable, wherein audio data may be stored in both
tiae first memory and the second memory;

a port coupled to the second memory for receiving new audio data, wherein the

new audio data may be programmed into the second memory;
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a processing unit coupled to the first and second memories for producing an audio
signal from the audio data in either the first or second memories; and

an audio output coupled to the processing unit for outputting the audio signal.

-

34.  Themusic reproduction apparatus of claim 33 wherein the second memory

is non-volatile memory.

35.  The music reproduction apparatus of claim 33 wherein the port is coupled

1o the Internet and the audio data is downloaded to the port from the Internet.



