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WD 2004/ 104809 PCT/ SG2004/ 000135 1 Keyboard Wth

Ahbdl o Field of the Invention 5 This invention ~
lglJ‘?hliogswto a keyboard with digital audio and r B EpG2004/000135

particul arly though not exclusively, to an

al phanuneric conputer keybodrd having digital audio
processing functionality within and integrated with
the keyboard. | 10 Definitions J Throughout this
specification reference to "al phanuneric” is to be
taken as including any synbols that may be found on
the keys of a conpufegboakdWith Bigital Audiadi ng regi onal or
nati onal al phabets, scripts and synbols. For exanple,
a so-called "western" keyboard may include the
fol |l owi ng al phanuneric keys: 15 al pha keys a to z;
nUiedd btthedwentiont 0 9; functi on keys includi ng dedi cat ed
function keys such as, for exanple, F1 to F12, and

such keys as Internet access keys; instructional keys
S J&is |rg(§nt|op Hilatesdg ﬁﬂyp@oard Wiy digitat gﬁto@nd refergparticularlgfjopgh not

" Baddisively2f dnCapisanluaers compliel I@/&aﬁi hdvﬂff&f gkafal audr&ﬁ’ecessmg ‘
" S " Num ock"; cursor
Cgﬂ:tgfr?o(g%ﬂﬂ&mmaf&% ﬁ%ﬁ%w'fgﬁ%}% bof‘?’unctl on of all of them

25 Background to the Invention Myst conputers sold now
hwfmmwmrous connecti on ports for peri pheral s such

o Toroloyt 5% SPR At AR RRIR e g 4 B ke hcifing
r adyoRyoheels thet ragyebesfourdrmd treedkefofahcomiter kephoard ingludif regienal

C&nﬂﬁibhﬂr §!pi%5@ts O&npé%rﬁh%n{bﬁér FORBRIM 4 BE8.cR@OReSeH”
i.cul t here have been

c ces
n§?¥§°a§‘? B'BB‘SQ{’% ﬁ”m’ afﬁha'?’r'é'l?f'%\keyﬁeyboar ds whereby the
al phanaiplerieys &kleygboard for a conputer has built in

speakegfnert Reyk 8% gBj.Ori ty of cases, the signal suppl y
to the ke\b/board S outgut fromthe sound card of th

conput Epeton keys aacluding dgdicatssfupption Keyg such F%cforv%me%bf‘e?
t 0 t heFteeyrbcactckegsat Iemeiactdse kepepaker s. Bei ng

instructional keys such as, for example, “Esc”, “Enter”, “Cti", “Shift”, “Tab",
“Caps Lock”, “Delete”, “Insert”, "Home”, “Page Up”, “Page Down”, “End”, “Num
Lock™

cursor control keys;

and the “Shift” function of all of them.

Background to the Invention

Most computers sold now have numerous connection ports for peripherals such as, for
example, loud speakers, a keyboard, a mouse, one or two printers, external disk
drivers, MP3 recordersiplayers, and so forth. The majority of the connectors are on
the rear panel of the processor cover. This makes access difficult. |

There have been many proposals for “multi-media” keyboards whereby the
alphanumeric keyboard for a computer has built in speakers. In the majority of cases,
the signal supply to the keyboard is output from the sound card of the computer — as
analog audio - and is fed via cables to the keyboard and hence the speakers. Being
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WO 2004/ 104809 PCT/ S&G2004/ 000135 2 anal og audi o, the

ﬁgﬁ%ﬁgg Ly 18 not_good. My such keyboardspg%%%mmummtﬁ

dditional functional controls, plura
connectlons to the host conputer, and have in- built
sound functionality in addit?on to those of the host
conputer. They may al so require additional power
inputs. 5 Summary of the Invention In accordance with
one formof the present invention, there is provided
an al phanuneric keyboard for use with a host
commaltyeaugiot the seimrhaurlityds inet doey: b dawyd such (keyhperds diamey cenplex

pl H&oﬁiohél Yyrifior@l wﬁﬁ’&’s’ rﬂﬂré!(bomh(tﬁms &gle fl\oélQﬂéﬁﬂuter and have in-
reproducti on system 'the sound $g§g |

i eyl geuAg gy & pidjionde &psq Gt LR FGmpger THe 50 aso
on&mmauﬂmmxmnnmmthMsprOV|d|ng at | east one analog
audi o output There is also a keyboard controller for
sensi ng use of one or nore of the plurality of 15

al Peramantsf the Ipveplion Keyboard scan code is passed to the
host conputer. The keyboard controller enables the

usgﬁ %‘{08@15'??%?& m‘g?eo ke‘%/fs qurt ﬁ&;%&@“‘ UH‘?M Es lf)?&(!ﬁled an
o pairhaninearial kefrnaet foo rvse efith tahleost eanepufsy. ofbé sinppnumesr | keyhoard

Sqmguoﬂﬁ 4 !Bﬁra}f@y@f é?ﬁhahﬂﬂﬁer@'l@fb’i%imr édimdﬁ @éﬁodﬁﬁﬁbnb@sfeiﬂethe
re erm.n
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t caudidiirpuitfed pravicihgoat Ictbiene aralog agdisoutpé. at | east one

i nput of anal og audio. The at | east one audio input

may i nclude at |east one digital di o input. .Th X
HEFEGF 60 SR BLRaTTIBH ST SRORE LT R 8y mHE s Hipraity of

Neiphanimeriy KeysreKeaypoard abanmende 25 pdesad , tonthie ehosingomputes  The

Oflge%ho%ddoﬁt{cﬁlgrf %Bh%s ltH%Cl]sH d &gdmédghédé o H@rhuﬁgl%menc keys

spe tone control

f derPrvising "SWUR@;FWED‘ Ao eReeienaLiunctionspfdher ‘E‘Fa processor.
C QA RESme tHetkeydf thrasihacomat k&ys may bethe pledeternizad Kesy e

at |l east one digital data connector for connection
with a di ?ltal data port of 30 the host computer for
pr6eTE M glsa bpurrcéqde@ﬁn prriogldioital carvertey fer @nyRriEng|angigg pysio to

i ;a@iﬁl alidio.t gseerds b aRb Be abiBght b infuk ofdngion guﬁiheﬂ%ﬁpﬁﬂ%aﬁ@ne
0 ar S conput er . e
diaaﬁj'rt’ éf’& éncconﬁ@%% OEBn%tg%uggépml EEE 1394, or any

ot her data bus protocol, networking protocol, or

W’Tﬁ@ E&ﬁ%l GATtRd Qﬁé?étlongf%\@;ﬁonfs,%a/%esc@@%kﬂ{oréibfr v&iménay, ime
om(r)nu g}nute o}f{\omatgoﬂ o € ec?sqil;clus mgogp%/za i5a %QSand special effects,

upmix, downmix, and tone control funciions.

The keyboard may include a cable for connection to the host computer. The cable
may have at least one digital data connector for connection with a digital data port of
the host computer for prdviding a first of the at least one digital audio input to the
keyboard, and for providing the passing of keyboard scan code to the host computer.
The digital data connector maybe USB, IEEE 1394, or any other data bus protocol,
networking protocol, or wireless pfotocoi. Power for a speaker driver may be through a



3 digital data connector for the host conputer.
K - , power for the digital anplifier may be
t‘ﬁ?%ﬁ@ﬁ%g di gital data connector for the hospc¥/SG2004/000135
conmput er. The anal og audi o out put may be to one or
nore of . built-in speakers, ¥ine out 5 connectors,
and headphone connector. There nmay be a plurality of
digital audio inputs, including a nulti-channel
di gital audio input/output connection, and a MD
i nput/out put There may be a plurality of MD  UARTs,

’ i ndigitalidalg ¢anpedior derdthe Utoptutonpoten e Cudiissmébrey pavwn riarcthi niipital

M %plﬁ%ﬁqﬁihrék%hT&ﬁiﬁh@égg&gﬁ%ﬁoﬂﬁﬁyﬁ&%ﬁpﬂm i ncl ude

-an I ntegrated misica avi ng an out put
4 connected to the M DI input/output The data processor

ha¥hen apdlogr aldict putpdt st peitto ©AOREGidrORE Budtkin apedkes! i out
5-: gcd?nﬂ:?cteﬁé am%f'?@ﬁe QJnngagr, di gi tal / anal og converter,

he anal dg/ di convérter, the nulti-channel _
digital audio input/output the MD input/output, the

Pl THedd rndybeOd pl{)l’ef@t of-HAdRE saudt@mfbusshﬁ?mﬁ a mU@ERAHN i E digithiNaudio
a r._aspect.the pr nt:- i nyen n_provi des ar
oS R 3B ehich S, FRS gk R i g e by of wii
c dMftfiseincludingdnpat il aniprisohreclos)fiyoanmeciingdiiDtieriges. (a) a
. to plurality of al phanuneric keys; (b) a sound
) r rogv‘ci n .sxs&em i ncludi ng an audi o g.rocessor for
- recEi®h ﬂ'&"’%{"’ yRegrd mgy dncyyde an fitegraeq musicgl kayhgprg haupg, £
’ - amdipiimonnecied ictheliiinpbigatpit. one anal og audi o out put;

25 (c) a keyboard controller for sensing use of one or

ng@e of the @Iuralit_ of al phanuneric keys and

pa SR iR PRESPEI AR Bl Cbyiput eonpestions darcomsRipie one piHeore
15 keofiheatigiainaiby obrverterf thetdnglog/@igiabtongrtdr hige wati-dbnnel digital

p n

e rBURAREE 5D Bputu, Ble it ¥ Gloy AR Fost

of¥PR4 onal functions; 30 (d) a connection to the host

conmputer for providing a first of the plurality of

. o, B SO Sl B 1 Ul ol flor oo
20 wﬁm hestieapiprtes dterdbanyperic keyboard including:
{a) a plurality of alphanumeric keys;
(b) a sound reproducing system including an audio processor for receiving at least
one of a plurality of audio inputs and for providing at least one analog audio

\) output;

T 25 (o} a keyboard controller for sensing use of one or ‘more of the plurality of
alphanumeric keys and passing keyboard scan code to the host computer, the
keyboard controller further enabling the use of predetermined keys of the
plurality of afphanumeric keys for providing user input to the confrol of the
operational functions;

30 (d) a connection to the host computer for providing a first of the plurality of digital

' audio inputs; |
(e) a multi-channel digital audio input/output connection; and
) a MIDI input/output connection.



WO 2004/ 104809 PCT/ SG2004/ 000135 4 In both aspects,
r erm ned keys nmay be rermapped to the data _

W%@é@%&g In a further aspect the present i nvERTPGRI04/000135
provi des an al phanuneri c keyboard for use wth a host
conputer, the al phanunmeric Keyboard including a
plurality of al phanuneric 5 keys, and a sound
reproduci ng system the sound reproduci ng system
including: (a) a data processor for controlling
operational functions of the sound reproducing
SYIa hetlasitdals, thepradeérminpd ke s@p be feotapped dethe ilatg p@tedserast
one digital audio input and for 10 providing at | east
one anal og audi o output ; and wherein there is further
priow fuder gsresighe PREANt byenta provdesqHn AiMenyTshin ARheat;fer use
kﬁM@ll‘bﬂ{th_ éoﬁ':tphllﬁt? éﬂé?ﬁ:halﬁﬂlmblk@baa}rd inCludiigd plurbiity biegphanumeric
singl e diagi a connect or r 1h a

5 ai e and e papl e TES e e opat ape Rt Rallh °
first input of the 15 at |east one digital audio
| NRUT Oyl WrodsEMPRAES rolfily opfaliondFliRGbE of ine@oiddesroducing

i nput to the audio processor may be analog or digital.
The zﬂﬂﬁﬁylproceSsor may be one or nore of an anal og
anp) i f israudie progistonlforarpiividg et leastdore digiialjpudid fmptb Rardy for

conver - dixgktal input may be
10 di rectItpggvfd'r?-?r%ﬁ?%ém{ae%@?%gg%h%pr o'%e’ssor. There may
i ncluded a data processor for “receiving and processing

t had aherelneBsie i©I@themprotiddied aasie Sanahmgtisrhel the dighasimeric
one .i nput .to t i e - r

P il YRR o T S5k o Bt
ofconrieetion i@ Giital 9pia @A o i has) saremer o Brouding.2 B EBSE fre

15 MaYlelR ohddi§idPaldRSiputib tHehkeytmbiahanuneri ¢ keyboard. The
anal og audi o i nput may include at | east one m crophone

built-in to the 25 al phanuneric keyboard. Description
oot dllaspecisnithegaudia G1ppio dhejridior RiepessoR Bay R anaig digiy! Hde
I aad b%c?}é@ﬁﬁrﬁéﬂ 1R08he AR thoRLIbf k;Jnango@ éﬂﬁﬂﬁé?awigﬂélfwiﬁer and a
t her a now pe SCrl1.bed _.Dy. =l L t
e A S O R A
20 | poesssprorlhetetreaydiecheied prdatarprbrsseng faniredsiving Ba¢ pigeessing thendd

ARGATRE MhLiRford Sdniifd thalk MEst AheinpiASth BudibipeBssstrl Jhe @ath
is a schematic | rati

']l us .of a conputer. syst.em usi
t REoSes B IR é”ﬁ‘{npof‘?,r °°§§cr’]ll'f\gg ﬂp%at?%s]%ugd? PR etai §(!,JE,‘Q
i tdpregitictiab ispsteraf The yible gurebesdor Fiayhedn the st 20Mg/alhapigueric
P%Vbo?é;’go%é 99&393351&0 input may include at least one microphone built-in to the

25  alphanumeric keyboard.

Description of the Drawings

30 In order that the invention may be readily understood and put into practical effect, there
shall ﬁow be described by way of non-limitative example only a preferred embodiment
of the present invention, the description being with reference io the accompanying
illustrative drawings in which:

Figure 1 is a schematic illustration of a computer system using the present invention;

35 Figure 2 is a schematic illustration of keyboard of Figure 1;
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5 Figure 3 is a block diagram show ng the data flow
Bﬁég@gﬂ fhe various conponents on the keyboard

¥3% a schematic illustration of the ke?ﬁﬁ@?ﬂm“mm£“

of Figure 2 with an integrated nusic keyboard; and 5
Figure 5 is a flow chart of snteraction between the
keyboard controller and processor of Figure 3.
Description of the Preferred Enbodi nent 10 To first
refer to Figures 1 and 2, there is shown a conputer
systemincluding monitor 10, host PC 12 and keyboard
14Figiteshoapisek bkgiam shB@NG the QBRIAGY BelwbSh thOFHrolR eotpomyitsan
ca li!*ﬂ dAlternatlvely, a W reless connection nay be
A% r el ess connection may be by any suitable
s yEIQ@'ﬁrﬂua'a:%hema’ug iludtrationsnt dreykegoaBloliEigwe 2 With am infegsated nivisic
ragﬁgmyé Leguency or infrared system 15 Keyboard 14
has b t-1n speakers 18 and a headphone jack
c OigHEe b bya oy Ch?f{ of irgFactinm, heiwesndhe feaykpagt copiiier and pogssor of
cafimeesors 22 to enabl e connection of satellite
speakers 24 using speaker cables 25, if desired.
Connectors 22 nmay be for standard RCA plugs, pins,
wi Qescrpfinnaf thediefersed Embedigieate as desired. If satellite
speakers 24 are 20 connected, built-in speakers 18 may

OB ey ST EIPOER S S SRR RS sl

‘wéy no@y%az ahd keybolrd d@niésybaard 46 i sbowrosenesstegito asbPC ¢ by @

1Gahis 16 onmi@@ 5 w.r&%%&u%at beq&@d efyth wirthds B&ﬁeéﬂbﬁ

ot her at onnect o

e Py BHE SUPtEs Sl ARCERaRRG it g S, gher 1o

c deausptyoor infi@@d ayslenbe a USB connector or a | EEE 1394

connector, or other suitable digital data transfer
he fo|ll owi ng descri ion reference w

ecto t
o R nes e speaters 16 Sk Sriesqasiie, B e Dy 1t ey
s b apk, too onvmeme female. cohi@aiprsed2, to bibleeonmeytidnef satglite speakers

09.9 '&%ﬁé Ukabalis Bs, Oﬂﬂse @n%wcm@ di)ﬁaap %eff&rs:ar{ag.rd%q

@¥ board functions,’ second conhnect or
b&/P9Ry PISr Wi @?“P%‘F"‘"élﬂﬂ |°§‘W§ﬁ‘1§f dpsiredy, dinsataliig, eraalsers 24 are
bednngeted) buittoi spdakerst 18 @aydbegbdtahatdally alisoamicted AckhddACDIN

1gockéthﬁ EF ?t M!chorﬂwgct y@%f rarlsg %ﬁg@ﬁ etd h CnRhi§ ﬁﬁp%v%‘ardt %

devi ces. connect or connecto
SbRyaMeDABBYOLENEdarb4/ 000135

Cable 16 is connected to keyboard 14 at one end, and has its other end at least one
digital data connector 26. 1t is preferred fo be only one connector 26. The connector
26 may be a USB connector or a {EEE 1394 connector, or other suifable digital data
transfer connector. In the following description reference will be made to the use of a
single USB connector for the sake of convenience. However, there may be two
connectors 26 with one connector 26 being for “normal” keyboard funciions, and a

second connector 26 being for digital audio transfer.

Upon coninector 26 being connected into a digital data port on host PC 12, the host PC

- 12 system detects the presence of two.devices. If connector 26 is a USB connector it




6 wll detect a USB digital audio device, and a USB
keyboard 14 - through USB controller C and line

WO grone048)9. Keyboard 14 has a keyboard control P@T’SEZ"W""“”“
that, insofar as the normal operation of the 5

al phanuneric keys 50 is concggrned, operates in the

usual manner. Keyboard controller B conmunicates with

USB controller C (and thus host PC 12) over line 3,

and with a data processor A in keyboard 14 over |ine

4, or via host PC 12. In this way, standard keys 60

f uw t‘%/eger??gsU ?arf Do UG, f%& %x%br@ vbdaRd 14 Bethrough USB

processor tra keys, volune
conctntrollespand:tlneﬁ(ﬁgmaﬁbn buttons, and so forth, may not

10 be required to control the audio functions. Digital
audi o from host LVve SR L of th
26Keyhapyd 4 bps 6IkF’35’Pa’ w’&?‘?ﬁe’ﬁ:ﬁﬁt 'ngoe{'] %o datr@@l??%% Sor :
5 A aiphusteq keys S0t conderner, mpprates I riheripuRl JREINE' s FYREP"
“”CO BGHhyluR mﬁ#@@ e&troﬁé?rc @mfmb @ost WAV{2) MRS line 3,
n;ﬁlkg ‘%@I %% : ralm 4 & \ﬂg%st Eiﬂ R thls Ny,
d| grh(t\wha:ﬁﬁaapmqeﬁs%édrb'%e@!%ﬂa{f’ 4fyerd Br'ocessor con ucgqs
aANYandde aoyonnre@m&smgan be asauver contralingathg ifgnglionef faER
into raw dib, tandl sé Pria medyogt
c OPFOEGSSer (fh kgtﬁahléey\? %glg Q cc%%l% q‘@h@ qu&ﬁ:n bﬁﬁ S

|g|ta ata I's then passed to
10 auqumedmmw@au@v&mwﬁe 5 where it is converted

to analog and output over line 9 as analog audi o°

%—E {Dg;lfl rlr%lgct)rﬁh%tq FB@? Is rgcel? o8 glai‘}é%' cg ﬁe@ﬂpid (’J\SB Féb‘ﬁtrdﬂ@ C, and

nnél "anal og audi o. rnresseti or
d| iet 2linta datz erdcessor AoETe dgital Euqlfs datp GPaY&?dPrﬁ‘P’é comp

COlh tﬁ.gﬁe@,éiad Bt U 69 R RSAHIOMWATLIMES, FCM AAGKACH ViR and
a

i al
5 oeT et o e oL OHRL T eBL T BB oot Rl ftcts s

rrabiedé&eaqnﬁromssmgrm eonwdrt tie digital Bgiodifig) TRV jdigite i aél&als:él' s{b!ﬁDfor

MBkd: b F eén’a!op RoRRloR I Sl H?ital Qé’tﬁ\(ﬁhésemsseand apdio processor D
gPtallana convert

460Vqr Hiae gnrgqe@glt ELR?WF"‘E‘; io Bl@??ﬂ %r@ %xtpéjg g\Fe? hﬁ@g a@LHnQIH@ au:jlo
S p@Rdgh Suli&hanreeamdioh ewisinpuiniedt4€d This Mgy B@ mg@-c zaﬂnel anatog

Sat clél I UP 4P ra%dig‘]fronprhoétV\ﬁC Of2 RDf® S&bmplheompréssed, tbe
au |

Focess Di1s an lifier it her .di
an d$@glgqufi°fhﬂ9u'ﬂ> aispdalg Q"‘i‘?ep‘B vv@?ta Hrecs S%)P % ﬂ{-lll (%ths EJS g&g?rsA
18thehs® GpiHgne a/b:ﬂnn@éssq[cﬁeommessglat étlldz 9?%3@&;1; zP“de”
usi n 0 B & & rh a
s ol SR i Sy o

I'onal power connection,
povigital/aukigstagnverigi the like, is required. This w |
5 provide uptoanorrral listening volunme. If the

Satgﬁ)lgjf Illntegq, a fou Sl 26, 2 Sy Lifo BarbINS/ed ROMILILlieYRlakeds 18,
headphones connected to plug 20, oF satellite speakers 24, or two or more of them. If
the audio processor D is an amplifier, either digital or analog, it may be used to power
the builtin speakers 18, headphone via plug 20, or satellite speakers 24 by using

30  power from host 12 obtained through the USB port. This means 1o additional power

connection, power adapter, or the like, is required. This will provide up to a normal

listening volume. If the satellite speakers 24 require a higher power level of signal, or if

a higher volume level is required, an additional power input may be required. When

..audlo processor D includes a digital amphf ier, it may operate in “normal’ mode by
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a higher volune level is required, an additional power
Rﬂ(gut rra be required. Wen audio processor

D
F‘Wd’é% ®digital anplifier, it nmay operate i RCT/SG2004/000135

“normal " node by WO 2004/ 104809 PCT/ SG2004/ 000135 7
recei ving an analog input friomhost 12 that becones
either a positive or negative voltage after passing
through a conparator. However, it nmay elinmnate the
conparator so that the high and | ow | evel s may be
obtained directly fromdata processor A The audio

' n@b@rvrr@ hPakdr®y ﬁﬂﬂ'fx‘émﬂfo@ﬁﬁﬁﬁrﬁlr bdeoMBY cithRr anakitg@ &1 negative

tal . If the oin ita
© Blekelager RosSeCnt e aar ety Py i i prator
aus!br tbatrtrrqdugh andriewy lehes oy ke tbtaimsdatiractiylifomplacimessesor B The
fr Vi & r. In this
caeg'g?0 the %ﬁ'@eaé“g'r" gjgjggsggfb %%Fn%eyﬁggg gﬁ&%t\égt 12. This nmay
also apply if audio processor Disa digital/audio

C aneauidib inphi05s Angigital Ber avdiprplaceésor Dl it ia-digitainamediificd] the tigital

a t :
a%’%?'ﬁ p@rﬁ RSM%?.%B Ngéagdﬁ%ér)é QQJrgagfﬂo%\ F(ijd%k/%ﬁé‘the U port and
i rilgYRr/ duthispesa, thedlefaarecessr A maybpen hpsiddt This may giso geahy
daisdio bloedssbiD BARGRAa6do Byivdide data processor A to

digital audio data. It may also be input from an

in-built source such as that shown in Figure 4 - a 15
k éyp othedfoB0 ohmviti-ahpnael migial catio lwy he dnpit B keybaard 1 thgpkgh

i %Qﬂfpﬂipﬁ&e \MllthlN%nné%lop E@ @WBI%&@UMI‘ rﬁer%ﬁe 43 hiasvips

ance

btior bEATLEGRE R irorer it P be fan P oEro L el G oot
hdirredwalsmbenmmt &b chnbig-buitt ebgecee aerh. aSAthtaihsjwyh iMFIghre 4 — a

oarbtsdmrrévaﬁg sp rrm.ca:s RelbbRE éh Gt -k DlntelghifddC a,rm the

boar d ot her musi cal boar
f‘émrﬂ%m 7 1 dPa RN P 13 G RGO AT L PRI
i aursid WPCTBGHI/gnDae, Bieasontantst iof ciiichneie diergbst dhcompacited by

| UL AU ML, #%;Dﬁ@ti}ﬂ df Qr'a{r %iso%dhéédzllgr kaﬁxaManr fhdsical

|nputs out pu s are rom dat a processor over |ines
6 KeYRPRId, 701 148K (PEhSE yeira) keybpajh @Rdw other tsice! 'f%‘?? af5operating
paskad to audio processor D, to host 25 12, or to both
of them The signal input fromM DI input 42 may al so
be. M DI synthesised and output through nulti-channel

o irthen inpsib igisBown s igusr A Frupultirehanpgl dioital audio pdioutau 40 Jipth
aw@itaozmﬂ AlﬂJénd‘li’ﬁlDl 9z rnbﬁtﬁlbutﬁlfts #1B adirord Hath @rdeessbr A Dvardines 6

ata.o

I
PP Ry i e Tl ol 5o B alfo QK o st
i s oaltd beth zof Khesn EJEBS@M" ekt ere MIBL mprtcﬁz @ﬁhﬁbP é’e Wi
t fiathedistidl snd Buth® through multi-channel digital audio inputfoutput 40, multi-
channe! analog audio output 46, or both of them, or to host 12 as MIDI data or audio

data. it may also be output through MID! input/output 42.

On host 12 will be installed a known USB driver such as, for example, that built in to

_ the various "WINDOWS" operating systems as supplied by Microsoft'Corp. The USB

driver enables a mulfimedia application such as, for examples, “WINDOWS MEDIA
PLAYER” OR “REAL PLAYER" on host 12 to direct control or interface with the
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the various "W NDOAS" operating systens as supplled by
! ?‘ﬁ’i@ {8 Corp. The USB driver enabl es a nultine
(g Bh such as, for exanples, "W NDOWS I\/EBF}E(SGZOW"OO”""

PLAYER' OR "REAL PLAYER' on host 12 to direct control
or interface wwth the WO 200s#2/ 104809

PCT/ S6200-1/000135 8 processor A The audio drivers
maybe a driver such as, for exanple, the "SOUND
BLASTER' "EXTI GY" as available from Creative

Technol ogy Limted, of Singapore. The audi o processor

D pragessdr 0 Theeﬁtﬂu @m&aﬁ’s’i}nﬁﬂne@ @rider siiBUs, fof 85%8m eofhe “SOUND

mx%rm&'(;pﬁo ne i np u?s @gﬁab%ﬁ@"ﬁ@?“&%]ﬁ??ﬁ%m‘?% Elﬁ‘?‘te%é’f 9ap°'l"er om

one of nore built-in mcrophones 19. The audio

p f'ﬂféeﬁtﬁjﬁf pr&e&!ol' b n%%%@ $scelvd gﬁa@?{iﬁ%ﬁ%ﬂ forcé%(rﬁ@é elther

g %) pass t audi o
! b Batl ok B ind Wiy 3p and  higortope e 3 dhe pisophgrGPE 0 may
hdtn dig of mosuiit-ic oWtrapbbrieeri9.C ahsl duiio prodessbioD dillgirbaabs the

_ aléﬂbl@g bJHu:P Uﬁvefm tt9 H@ ital L%Jbe afd E tﬂe d:@%f %d% %th n}oc;‘s%or A

After digital
pPT de oy “Aa’bthﬁ‘ lzms&dﬁp BeSéé Blfoum cq»ttro"er Cringl line2,do gt
diandie inloyt 40verflins 6,ex Hkeof thieany/ Phil | i ps Di gi t al
Interface (S/PDIF), 12S, or as optical audio through
line 2, USB controller C, line 1, and USB connector 26

< afler dﬁﬁl}pltaugig datads pogessad by ity Proggsser Alau cutlipprocasepr D, it
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f oy wanmteweohpamﬁéxénﬁp;@ ieMpstRiRDidiBPHeridce GRDI I, 3l

di o
B TR AN (R T

nEQT‘t?f“otﬁ’élﬂlsfa?Bo@aﬂahasdia birtputtneayfer éxampleUis wed togfrovidesm input
| PRftitaltsPeat@RNé Phomd BedleGeRN}, %gtocgavé‘gudt@égjé ﬁle'oﬂﬁﬁg Fost
(djgital and analog). This nmay be by the use

keyboard 14 and keyboard controller B. In thls may,
nor mal al phanuneri c keys 50 of keyboard 14 can be used

t‘me%&t prédesddd RCHd lﬁ&ﬁloﬂﬁf éla‘aﬁé'r%jatﬁ’é’toqﬁttﬁe By %‘E?éﬁ.&% 'ﬁ"i‘Ut to

Ehenct | OnNs at a processo
) ke St L o g s sosh el oFhiema e biee uso
tnfi keyhpard Ad bnd kephdaethohipolie2 lvhistrap, noona ppaaimedt k&6 56 of

: V@i{ﬂéﬁﬁ ‘fjpé’gﬂ RSk tJTEHnﬁ'olq’Gncqsnmém{EHt ? B Qr&@e@@or A. The

Gon r ol r'unctl ons spatialisation
unctions performed by dafa processor A able to be controlled using keyboard

controller B include, but are not limited to;

volume up special effects
volume down upmix

mute on downmix

mute off tone contro! funclions
spatialisation audio effects

Special effects may include, for example, reverberation echo, equalisation, distortion
effects, sound effects, and so forth.
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30 Special effects may include, for exanple,

i on echo, equalisatiton, distortion effect
ﬁ%?@Qiﬁﬁ@cts and so forth. WO 2004/ 104809  FCTSG20Bk00013s
PCT/ SG2004/ 000135 9 As i s shown in Figure 5, there

may be a requirenent for the sound function in
keyboard 14 to be activated. Alternatively or
additionally, there nmay be a requirenent for the use
of keys 50 to control data processor A to be
activated. This may be by use of one or nore of a

S pﬁnef) Isaéhom?)i’n uleUS) Cthér@ ﬂné?eb/e aa'@d.ureﬁhemnﬁﬁ thel und function in
combi nat J

nlgythaﬁie 'Q B? ag@ﬁ% ;&tenlaﬁ% Y sg%t}on&g tﬁ? -["a,XI%F a requt}gment
Deibethetsefobkeys 501t appio date elocessori Ao e activhied. Tilnmashechy use

K eéf%n@&%n&‘@ of g sﬂ%cgﬁ E% Qtﬁﬁlcﬁlﬁﬁm?%n@ & s'b@émtc.%mbiﬁﬁ’ﬂ&h loPwo-or

device. As recogni se
S TS sy o s B e imonas e e tom 8y Lt Bt ¢8R g
k&h’eb@alﬁéldeﬂoét inéthudtioas Anipeychaess nnay behen s asparate keypaddr remote
si tho
< RL Aes, 'A0RE Hop0l2 Wl Sech OG0 fom SUEY %2%6“‘5 i
n@eno%frﬂsefdhwo\nere é’omdbﬁ k@?O%dJ% apd g8 ﬁwa"{%mk%%/ﬁ%w '
b%lgthb léd"&ioser ffH the {(é’yﬁéla:#@ L Yhed havd thé sdredlefRondsaicthdyorre fbom
e activati.o
o e et e BB 8P by Sk L prt g R et BE Ty Sy
t mldd@gserﬁf)omgf@r@ qgmaqtmﬂ prbgatilé.i er wit'hin keyboard
controller B, data processor 15 A cant hen accept

hoseldentlfe§a,dall cate to daE tflergA
s Dl bR ek § BT codfye SPaLS (PUIeRRICR EA f R ons e B0
k ezchsDihe deystS0thaea usiqe: iddntifier witpreisybyeaed gqﬂtmi@r Bf datrcreaspsor
MRYcaR G Cr.‘?l %ﬂt isde lidbniieh LR éﬂgcét@m Sach\iaic ak mﬁpsdu‘ﬁd

presse data process ent |
P BicieneTieoiy atnship petlee sach AP eriEen DY bt el
6 funttion day 6e tontnetiiea olegi telde al | ocated to that
identifier, then perforns the function. Wile the key

50 i d, the dat Il conti t

o Bl Rt S0 Pee e B cowerve RSy Astsebe fedesBE o fagy 3
i Bt €% aneks tthalookiputblei &tnp4( 7 JeterRiineUho rfutdtien sinsated to that
f }d%ﬁﬁéroﬂgjl éér%éﬁéﬁe ﬂjnaﬁ%%y %vrﬁ@ th@%e)'ﬂ %%?&'ééd" %Qﬁta(ﬁ?&%ssor

t he
kAl USBt'"éiPéD M%@“%Wﬁ%%dwhgn 5?v °e‘F é%!?fg?ed (66) Y cobdkS tht
pfupsioh @7y ned. However, user input to the selection
of keys to be remapped may be permtted to enabl e user
control 30 over the audio function to be controll ed.

Adrtinttheosraind fungtionalitesers keve 8P peing Heactisaigd (§8ly dgfa processor A
ends its tasks (69).

Which of the keys 50 are to be remapped is preferably predetermined. However, user
input to the selection of keys to be remapped may be permitted to enable user conirol
over the audio function to be controlled. Additionally or alternatively, the user may be

" able to have input to the audio functions being controlied so that, for example, a user

may decide to change an audio sound effect of a particular key from “thunder’ to
“earthquake”.
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able to have input to the audio functions being
control | ed so that, for exanple, -a user may deci

E‘fpaﬂ)@ﬂ U’audi 0 sound effect of a particular kggT/fsgglm/oomss

"thunder” to "earthquake". WO 2004/104809
PCT/ SG2004/ 000135 10 Al oto sone of keys maybe

- remapped. This again may be predeterm ned or be by

user input, or by a conbination of them A wreless
renote control 44 may be used to provide operationa
control signals to 5 data processorA over |line 8.
}AVAIIQJr e6ihe éfﬂt@}ﬂmdyﬁy refrRppese O Fik gga‘nﬂﬁfyrtml préaiesin@ined or beé)y user
un i ncl ude volume, nuting, and so
fd?&”&\ Pﬁ""ﬁ&m‘to&{pﬁ'e list above. Power fo? keyboar d
14 and aII of the processors and controllers may be
USB\wPANE remotB Q‘Hﬁfol R4 Qi) BB uSed ﬁr[ﬂ?tﬁ*dleperaﬂérﬁj Béﬂtropﬂgbﬂrs to

sour ce, of them

1 42 RoR oA gy 'raeoqrdﬁﬁfri%ﬁ Bruryph e P of SRR
f cumely includeGrofeienduting, and ao thrih, leocorging tp tedist appve.
sinplicity, all such conponents and functionality are

not found herein, but one of ordinar kill in e ar
e RsuPaR Fhand et SraREesar 159 ke miag g P hetiet
S poXsT flom dnieglemal of Intdrfal bowair Wrdeyorfaroombﬁietd)n\mf thhmt he dat a
processor A for 15 storage of digital sounds. By use

of the present invention, it nmay not be necessarg for
hdbe keytpard 14 ipcikdes 6l ompppentipnd dyrgtionality fypisgllyfepnd in PC sound

p E;Qe ep&d ﬁlﬂpo&@éfof%muatykﬁvémemednpbﬁent&ﬂd famnamql ar@hdt found
Q. con

o REB i ol o BAneTh A8 yReCRT GSid, £05 e RE . | for 58“%?%

duermpy (dehabbwp ireFigire i3h isciwpriglly erodided with ki, d#%PfO@%@a

tg@}aﬁgof digiaidl@sS, not ebook conputers, personal
di gi assi stants, and so forth. Also, in many

of fices conputers are supplied for staff w thout sound
C By dse ofBhie pesery invistion, ibway nitdyeorgessarydoraidst EgrilZlgdave a

S Q4mE caraRad dolitd ﬁ'§ce‘§éu‘id“ﬁ @ﬁ@(@ﬂ'tﬁ&dtﬂ HRRReribR, iRSRaleh
the office co

d&ELPHRENE FOPR '°F%F‘é’(;é‘? g e 8?*106? P%Tnf’fa‘ﬁ%F%V?’g?fd d& s
ey dbi neesaful dod th ievaglope®eist ini sowpnieisosuchi as, Viprl pxdpwle, tablet

%ﬁ)rutg‘so ngteﬁé(okt &ﬂ'ﬁ)ﬁteék bbb bibtad Q&lstteﬁﬁsh Tl %g Yeorth. Also in

concer néd vari ati ons. or ons

ey qffises ForpRargpre Lopplied Pratet ‘@W"%&?&“"‘Joﬁé& &ﬁ'“ﬂ&g‘?“ gyn

MedyBoand, tshdiudan chaip abiindngapliltins witeupnesimgtto iopere fiiei e of the
office computer.

Whilst there has been described in the foregoing description a preferred embodiment
of the present invention, it will be understood by those skilled in the technology
coricerned that many variations or modifications in details of design, construction and
operation may be made without departing from the present invention.
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30 11 The Cains: 1. An al phanuneric keyboard for use
Wi th a host conputer, the al phanuneric keyboard
conprising: 5 a) a plurality of al phanuneric keys, b)
a sound reproduction system c) a keyboard controller
for sensing use of one or nore of the plurality of
al phanuneri c keys and paSS|ﬁg of keyboard scan code to
the host conputer; the sound reproduction system
THeUHhLSi ng an audi o processor for receiving at |east
one 10 digital audio input and for providing at |east
one anal og audi o out put fromthe audi o processor; and
1.1 he Ak eybaauireric Rebbd e rusé uith B diostedoalpliten) ghet fighatiseerio fkeyboard
COEB@gﬁtern1ned keys of the plurality of al phanuneric
eys for providing user input to control operationa
funéilonép%ﬁmfﬁél BUT§C F¥pr oduct i on system 15 2. An
aIphanunesmmdK@yhmame@ﬁmclalned in claiml1, the sound

rep rcP du CL i I%Poo%éﬁs Eé:ﬁm)l eH ';‘Jr gsmé: 99&3 # %h@ Q}r anggto‘rfl the p{urallty of

processor recelving r ocessi n
alphpnumerigigys %ﬁ@f%@é‘f?@f#}%@ﬂ S%@dafo th%? coaw@en np ut to

t he tasdind rgpraetmGystent benpasibQarpaEibassessoafos eclidngag ldastone
dlgﬁ&i %Lél@ Inl)utrégd ff? Bg?(ligh%; gﬂgéségﬂ@% Edl(? ButM] ?roﬁ‘l QW%dlo processor

reproduction anuneric
ang, I“‘ﬁu ‘i‘”ﬁétt?a"drF"a‘fﬁVe" HdhepPbfing He uge ° wede{giaiped [eve l‘?éthﬁtp'”"a“ty of
alphgragibric ®eye faugioeiding puér inputatof dgontedl qpematianal fupctiohs afldiheo sound
reprddBMbS syl udi ng a second plurality of digital audio

i nputs,” the second plurality not being greater that

the first plurality. 4. An al phanuneric keyboard as
2. ¢l ahmelghannmercaiephoard anfelined i ¢die 1ctatowk refrodopten aysitan tukther

con%g_?lsx‘@ Qggt'a%%eﬁgr ﬂ)mCMQQd En%%s@i%l ﬁ{e'a@ @asct)éﬁé ﬁH@Jt' §efc9¥ sendlng
functions &er or ned ata  proce

e

t“GSatq%ﬁt 3"%1’?8%%?‘% UAVBSTY 1S dé%/a‘?’?%a“’f ﬁ‘swmaﬁa ?91““’0"’"9
operit@nariindtions of thesleerdgemodubiionaystino  processor conpri ses

at Ieast one of a digital/analog converter, and a

han nerlc keyboard

CI a| alahqnﬁr.ﬁﬁr'cdﬁe o&rd e‘sd:%nhegr]nﬁ ?rﬁcﬂ ﬁa rngn S wherein the at least
oneaargioogiuiisga fiesk pluriin we atder inpusy inclodinge A tseengd ahiedlity gpf dliglial audio
inpkit®) tredi s@b&n@'plu%ﬂ@'n@bbeh&@re@t&r thf @rlir@PGrafidi 0 i nput

including an anal og audio input. 35 7. An

al phanuneri c keyboard as clainmed in any one of clains
4. 1 -Argalphgnemerdonkeybaardc emnelpiokd ¢f claim 2, wherein the control of operational

functions of the sound reproduction system is by control of functions performed by the data

_.processor. -

5. ©  An alphanumeric keyboard as cfaimed in any one of claims 1 — 4, wherein the audio

processor comprises at least one of a digital/analog converter, and a digital amplifier.

6. An alphanumeric keyboard as claimed in claim 4, further including an analog/digital

converter for converting analog audio to digital audio; the at least one audio input including an

analog audio input.

7. An alphanumeric keyboard as claimed in any cone of claims 1 - 8, whersein the control of

‘the operational functions is selected from the group consisting of volume up, volume down, mute
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the operational functions is selected fromthe group
consi sting of volunme up, volune down, nute 12 on
mute off, audio effects including spatialisation and
speci al effects, upm x, downm x, and tone contro
functions. 8. An alphanuner c keyboard as clained in
any one of clains 1 - wHérein the at |east one 5
anal og audi o out put is to one or nore selected from
onl REte 9 QW0 G@E&'.&idaﬂg s;%ﬁlailsgléh kg éd&cél%ﬁ@éf@ ﬁmlxl do@:ﬁmtxoéhtd tone
conpectors, and headphone connector. 9.
cogffhiusionfer i ¢ keyboard as cl ai ned in cIa|n13 further
including a cable for connection to the host

8. CO”TAHtaﬁSﬁanur‘i'qu% k@ﬁmar% a8 @I‘éi’rﬂ%g maaﬁ§ b Blaiths 91 talnefd! Re at least one

onnector for connecti I'ta
a“%'f’g 448 °HBYLS TR SRHY e §9 ‘eB Fr% Fh&gﬁ’g'g5°'F15Pr§t°?6’ﬁ‘?f%5é’eakers line
ousmomarspandihaddphgneabnraetgi. t al audi o i nputs, and for
providing t he passing of keyboard scan code to the
ost conputer; the di g%tal data_ connect or

g R KEHRLAAE SEMES TP Prif st incliisy 2 ieggpecton
to th@ Bekst calputeprtheabiph havinger singleldiyid date dorsscied far agertkciian véth aidigital

dafhpodBeth& hdit EB?rVMﬁfer foP EI’OL bRy 9@l drdle s@@&?:ld'pfdreﬁl[y df %Iglta]r audio inputs,

nnect
and, S A0S 68 EEstg of ApDRst A0 A BP 5k segPale dug gl cets
corfnegenbeing sedgcted frov diresdrapicnpistida of USB smd (FBEEE2894. 11. An
al phanuneric keyboard as claimed in claim9, further

i nclu neI di gital audio input/output, .

10, 0B AP PO FoBP Y PAPHG %" Bl ot P EReer B A ampirer
threyigly g alfgital gate feorgiegprt forl thealiedt eonipaisu tifes, digiti0dateDconmgstor being selected
from kiRl BB fnolo@ YRR AR ERSaml @i med in claim 9, further

including a MDI input/output connection for

providing digital data to be converted to digital
1.audhwpalphenypesipikeidbozrd ap clpiched in ddive 9, fudeoincugitas mbli-chanpg! digital
auditl igputaltp REEhh QbR rSvidirdRa shdond ONthabRBRATBAIRIY & ig@Y BRAT ifputs.

as clainmed in any one of clains 1 - 12, wherein the

al phanuneri c keyboard i ncl udes a nu3|cal keyboar d
12.i nt Ay pighaagmeiictkeytonr agl geiregiuinsieint 9.kKieytso ickiding @ MIDT input/output
confidkEibiC &b phoGiding argﬁlal hiatéi 8 ®e Q:an%gécp% digstlarn.ﬂ%t 8 rdvdietird of the

ud I nput al phanuneri c

Sec&mﬁ&azgyc?gdlégl ?L%’ et ts| n claim9, further including a

mul ti-channel digital 30 audio input/output
13.CONKIE GbhDUMEMRS kgybeuvd G NfhirdedS RCaTYdorf oft BEmSEecond, wherein the

alth:InﬁHl? f’ k%%ﬁoﬁ%l lngliugé aalltnusﬁlc%pl?egboa%o Hgir%ted-%mdthg l}{h%?\uana eric kelyboard

conhect 1 on
the B‘és'%’t‘ﬁ)’@?@’f‘b'?fv'!’@) AR PPU EINNERRH tﬁthﬁ(ﬂ"rdﬁlgéﬁ}ﬁ igPythi rd of
the second plurality of digital audio inputs. 15. An

| 14, al p&zﬂ(}}ﬁgﬁmeﬁ;c k&%?ﬁ@ggclgﬁeﬂnﬁlawg sflgﬁl.elpil-lgucmg]a uig—g{a'ﬁneq Ehgltai

i ncl

p rocessor
el B ot e" i SREE gEons AR SHSUTAEA e dBR chnputs

- andat MIDe apiit/ootpet doRdliont for pridirUaiiital dapy 10 RSB Veited toedigiiat Audio to

pro e%%ﬁjso‘?{he@%a%?%@&ﬂé@g%f&%taﬁgﬂé f,9lg. 1 Ng operational

unctions o

15. An alphanumeric keyboard as claimed in claim 14, further including a data processor for

~ receiving and processing the at least one input before sending the at least one input to the audio

processor; the data processor also being for controlling operational functions of the sound

_ reproduction system; the data processor also being for producing at least one output for passing
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reproduction system the data processor also being for
produci ng at | east one output for passing 13 to one
or nore selected fromthe group consisting of: the
audi o processor, the multi-channel digital audio

i nput/out put connection, th M DI i nput/ out put
connection, a plurality of UARTs, and the host
conmputer. 5 16. An aIphanuneric keyboard as clained in

to %ﬂé/ opmgre%le&L@Frﬁﬁ tHe gronScon%ﬁg %i‘ rqriéetr 5‘%!0 ;95&@&} QBM@Qhannel
u |

key
d'%ir F?H%i?i wwﬂﬁrfeuti?@%aar dhsiifD?ingtit’ﬁiétaut CAMEFIRN A @ura'iiih%i’@i"rimms
ant ke hpstecrepuar.m ned keys are remapped fromthe keyboard
controller to the data processor 10 18. An
aIp an ric k board for e with a host c er, .
16 heuﬁ %ﬂ%ﬂ‘iﬁ%‘ ytieavbaar'a'me e 130%i°Ag :°f E}m ? a"i"ief‘“y'ﬁ the
pr@bteaiiilpﬂdatnirﬁmalldwi@etysie alphgnumesepabardepr oduct i on system
including an audi o processor for receiving at | east

15 ne Iur of audi puts a rovidin
17I ea %nugiﬁ g‘ﬁ\fg%/%dﬂﬁ? lﬁltc?alm gcyh%elﬁ&?blgpa H;rmineugkeys are
rergapned foin be kefybcrartse:nsw!lnrgto tizgaefpragessoor nore of the
plurality of al phanuneric keys and passing of keyboard

18 ontP GTEPNPLT FREPGREGHT T Gits= BERE Rt BT dgrooerd
inckidipg; of the plurality of al phanuneric keys for

fLoﬁﬁgbnﬁmuﬁﬂiwbwﬁ&hnkﬁn&gﬁtr0| operating functions of

e soun

For @he ROH0S EBRUTEN Sl B0 S PSR B e o fast
pl ur al i t gnecsf a plurdiitpof audip inpes arfdedyovidingiat lepst oteaamaled audio output;
di gjc} gﬂ ?’llktdirvaaﬂdn&idfr&l@m‘d?tgenﬁi‘i&" R&L of BRe fPImdds Qi(iztﬁ’é @]giraﬁty of
secona o ura u a
Vo1 oty sB e Bk e o kPl St G g i iy Cegfmblief e
data to l@eb@warq"erdurther ehelfing Hie usaefdieyeteaninrddgysché thy plurality
third Ofoftafﬂﬁarﬂ}nldf @iei,g fr Srbvidylis6r ihduPdtcSntroll&perafifly functions of the

aIphanun%E&ﬁ_ &mgxnsmgs claimed in claim218, further
|nclud|ng data ocessor for recei ving and

pr o@éssrar@nrenéoratforit@d@ist ReuiEniuprotdngds Brsbefrip pigalithef audio
at | eastinpage i nput to the audio 30 processor; the

dat (% pr ocrﬁlitf a{aﬂr%l | 3 @tap d%q?u%u CPCEJP?tnirié)Cltl!)A fgigprgi;?(ﬁr&(a)at ei.e%ﬁ%lof the

func ions 0O
aIphanuﬁ%¥¢®“ﬁ@W5ﬁ@W@ ELS clained in any one of claimns
18 ) 19,a mibengitButhblit@orpkttioa kdr bidviding digital data to be converted to digital

audio to provide a third of the plurality of audio inputs. .. -

19. An alphanumeric keyboard as claimed in claim 18, further including a data processor for
receiving and processing the at least one input before sending the at least one input to the audio
processor; the data processor also being for controlling operational functions of the sound

reproduction system.

20. An alphanumeric keyboard as claimed in any one of claims 18 — 19, wherein the plurality
of audio inputs includes a second plurality of digital audic inputs, the second piurality being not

greater than the plurality.




10

15

20

25

30

35

of audi o inputs includes a second plurality of digital
audi o i nputs, the second plurality being not 35
greater than the plurality. 14 21. An al phanuneric
keyboard as clained in any one of clains 18 - 20,
wherei n the audio processor, conprises a digital
anplifier. 22. An al phanuneric keyboard as clained in

any one of clainms 18 - 21, wherein the audio 5

z1pr O%ﬂ%ﬂﬁnu&%ﬁpﬁéyﬁﬁd & gélﬂh(f Al Jnegﬁé 0% ¥aer£c?(~her@n?l the"ldio

Iin claim 22, further

gianunerlc ﬁ% oard as claine
PrOGRRICLMRESea A i PBYfieh gital  converter for convertlng
anal og audio to digital audio; the plurality of audio

22' np% a'lpﬂgr{u‘-hghd"ﬁéy@r;arcl gsaéimecg rrlnean{/ BRUE: c%f PRl 90 wALidh e audio

| phanuneri c oard as clainmed in any one
p“?fFSSBT Cé’f“ﬁﬁseigd'gltaf%“a[‘\%@‘?"éflﬁ the control of the
operating functions is selected fromthe group

23CONSh ShidhBinfic ¥QbE a4 Qiam'}égl it Wil 9 heyrrfM Fn@ludu‘?d" an AA Sy/digital

of f, ~audio effects including spatialisation
m%“ﬁ@"cﬁf%{|°°fafﬁr“%i'“§i°ga &R SR RARIP: e PRI Al 'E%ﬁt“F'Bﬁ""g atleast
on¢ ppgof g adde. 25. An al phanuneri ¢ keyboard as cl ai ned

in any one of clains 18 - 24, wherein the at Ieast

one analog audi o out to one.or. more_sel ect

24 ¢ ohf FRENEPEIEECPEHE gf'?ﬁ‘ﬁg &rany grg qf flaims 183%%%@?@ thewaowaﬂ of
thepgaperatimnnedirsrisselated flosabpromecaeisting of wlume2@, 28umeidown, mute

on %lﬂ@&ﬂ WIRS kefeck %Qﬁ’iﬁé Qpaﬁéas&ioﬁ'aﬂé%bebuél eﬁ&ﬁ’s! Ubr%Q doWhrﬁ&%nB tone
(m%@ﬁB &Eanunerlc keyboard is connectable to the host

by a cable, the cable having at |east one
di gital data connector for connection with a digital

25dat an srematnu@&.ctkeﬁmmsag cmmatﬂ £y oﬁ’n? Bfl dPeﬂrQéé’lSjl flgwhé}anﬁﬂeras feast
a ual o

in
on RS gRBL P dhds PR Oh PO S e Bsipiny SBpetna ok buiei
spdaksrh djag et g:mawtor%gcktehetadp*toh@cctmogilorconput er. 25 27. An
al phanuneri c keyboard as clained in clain119 mherein

the detern1n S ar

S A R O A e E T
corgpeidhly to lhe hagtseraputer by wesablé. dire qable halving @Iastama Higifal data c@pector
for k&nedibA vk igitd B5e Bk oathd |h6éttcé\1nplﬁétf@ PRAMUMG GheOfirsil 0P Ehet S36ond
pluraﬂ? ? %t l“tljtdt% mptuf] l’{g_‘ th% k% board ar‘?‘dt fa F ;%8&?&] t%%g%ssmﬂ 8P Qeyboard scan

e? grotp Eonsist]
“mPEEEiQGEWWEQWFAn al phanuneri c keyboard as claimed in
claim 21, wherein the sound reproduction

27. - An‘alphanumeric keyboard as claimed in claim 19, wherein the predetermined keys-are -

remapped to the data processor.

- 28. An alphanumeric keyboard as claimed in claim 21, wherein power for the digital amplifier

is obtainable through a digital data connector for the host computer, the digital data connector

being selected from the group consisting of: USB and IEEE1394.

29. An alphanumeric keyboard as claimed in claim 21, wherein the sound reproduction
system includes a speaker driver, power for the speaker driver being obtainable through a digital
data connector for the host computer, the digital data connector being selected from the group
consisting of: USB and [EEE1394. -
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system i ncl udes a speaker driver, power for the
speaker driver being obtainable through a digital 35
data connector for the host conputer, the digital data
connector being selected fromthe group consisting
of ., USB and | EEE1394. 15 0. An al phanuneric
keyboard for use with a host” conputer, the

al phanuneri c keyboard including a plurality of

308 p%%rsﬁdn‘:er.my@oaram Re SRH rédhcrs?wrﬁﬁéiép'tﬁhgaiﬁlya%hrﬁgﬂc teidard

roduci stem i ncl udin
'”?55‘1“’ e%%i’ ¥opf E"Uﬁ%‘l‘fﬁ%/rlc ¥y ot at ?Oa%*arepr‘%siﬁe'eq SY?ée"bfth? rrgund
regroduoidg Bysfemontlidingg 5 system and (b) an audio

pr OQQSSOE dgt@ rcfc@&gll 1‘6} E@wtr@ltlngl tﬁ)@%‘lo@n@n&b&.‘ (SfQILe Qﬂg& Reproducmg
i nput and for providing at least one anal og audio

out put ; MG WHEr ein there is further provi ded a cabl e
f or (Wonnecaudprprakssohier @bgtiaai ieestiove Kigih aaticingud artder providing

host conptqgag(oneg%g%gg%utg@tw ng a single digital data
or f conne gi.t al

C at a
g PRTRE Vitsdt MR RTER ¢ GroPLAT eHelRy L M PR R YR to e
hosthlvempugter| ﬂagg&tbfed’rwmgiagmgfaldlgam date cprmpc,ttrs‘ort aonifegton with a digital data

pok %WH@ ﬂés‘i‘ cor#pjdter AR pRliBRgA lﬁﬁ? b oK &Y QPI@&Q oﬁesdl&laﬁétm%qnduﬁ to the
ke}%}?a wherein the at | east one di gl tal audio

|s input directly into the audio processor. 15
32. An al phanuneric keyboard as clained in any one of

31Cl a'AHEIp%umer?b]keygoHthJ&%Talrﬁét‘.i% HEhD Rhereih B2 St 10 8nPR@MaPEidio
| east one anal og audi o i nput

‘m“ﬁ%PHﬁFW%%QW°MEEE? © 819&°55%i cr ophone built-in to the
al phanuneri c keyboard. 20 33. An al phanuneric keyboard

328s @h @Ipﬁé?ﬂmbrﬂ: @%a% Rfiméd iRlaAPordof vlaiRe, SOVMEQrﬁﬁHEr Q}@I@dtng at

rality. of al phanu
Bl ol Bog e P P 5n e, SPRGT AR iyt ftdiag 5 east one
migspRbereseyiirin to 3k alphanum ephkeybersd-i ¢ keyboard as claimed in
any one of clainms 30 - 33, further conprising a 25
key?ﬁep% ngrﬁ%%:rkglﬁbf)gé a[%glglgn%apngéngg u%f%la:msréo %2 erelnr ng%lr’ rﬁlore
of thg daiurgligy erféohﬁmeng daysutrerusable to control functlons perfonned by the data
processor,

34. An alphanumeric keyboard as claimed in any one of claims 30 - 33, further comprising a
keyboard controlfer for sensing use of the one or more of the alphanumeric keys and passing of

keyboard scan code fo the-host-computer. =~ -+ -+ 5= v o




