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WO 2004/ 104809 PCT/ S&004/ 000135 1 Keyboard Wth
Digital Audio Field of the Invention 5 This invention

WO edoaties0d 0 a keyboard with digital audi o and Pef/e6304/000135

particul arly though not exclusively, to an
al phanuneri c conputer keybgpard having digital audio
processing functionality within and integrated with
t he keyboard. 10 Definitions Throughout this
specification reference to "al phanuneric” is to be
taken as including any synbols that may be found on
the keys of a conpuehrdiRiPORISY Aldibudi ng regional or
nati onal al phabets,” scripts and synbols. For exanpl e,
a so-called "western" keyboard may include the
fol |l owi ng al phanuneric keys: 15 al pha keys a to z;

' . 0 to 9; function keys including dedicated
F%EE#P%HK§%§§quch as, for example, F1 to F12, and
such keys as Internet access keys; instructional keys

$HIE iRvérSion fePes@XaRGbEard WitEsdigital AUdivt =@t Tefers Phrticularly Blough riot

o6 S SRR oo byt Bl sude) BB
fioetionality Witkipgand integratdslawith &g eyboafdunct i on of all of them
25 Background to the Invention Mst conmputers sold now
que.nunerous connection ports for peripherals such
§INNS  exanpl e, |oud speakers, a keyboard, a nouse,
Bimeughputtthie spedifination seferendece rialphagiraic” i$rip \pe taken gpdncluding
LISCHEAE SHaPhAYR BunddRGheSikys 81 d EbmpliRekedBoRd inkMdiRg rebidRal

connectors are on . 30 the rear_ panel .of the progessor,
olienalTalp %Frtﬁ'k EPts s YRR PO Blel?(iamﬁlﬁe? esohcgb;eéj b“éeéf:]ém
kayhgargp mepnsiadesthé folowingLdigherynestickeyskeyboar ds wher eby t he
al phagumpgl,&a fegyboard Tor a conputer has built in
speakers. [n the majority of cases, the signal supply
to t he"MeEGkeE0d° P's out put from the sound card of the
conputuaction keys iBdudingadedigatedi dinction kepslsich dsefbr ekampieafiles

to theXeydhQak fbyadinhanResccbifefpeakers. Being
instructional keys such as, for example, “Esc’, “Enter”, “Ctl", “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 recorders/players, 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



10

15

20

25

30

WO 2004/ 104809 PCT/ S&G2004/ 000135 2 anal og audi o, the
sound quality is not good. Many such keyboards have

wa@orplietso9 addi ti onal functional controls, plurk€CT/SG2004/000135

connections to the host conputer, and have in- built
sound functionality in addiption 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

%ﬁmélﬁﬁo, e Soutll RDARHIERIot GodeeYRART Shich kyboBrak Welvdebniblex

ural ity of al phanuneric keys, d a souqﬂ .
Pediicnel Juiciefe! cgrbolsnplueheonoerifes At ek SoTeHeTs 9 tave -
ibGitt Istghdnignationagitydn adgitiociesbase df dre hast edroputay. athey engytalso
%@ire %ﬂi%ﬁalkwan {Qr providing at |east one anal og
au .

I 0 outpu re is also a keyboard controller for
sensi ng use of one or nore of the plurality of 15
uhlAnLoRhe Mvittion. Keyboard scan code is passed to the
host conputer. The keyboard controller enables the
use of predeterm ned keys of the al phanuneric keys
froracenrdspeelivily orerformpfitthe prasp Bwtieny| thgfe {spgrovided an
QARRARMeAE Rbybbata G GRSw atHdet ebmipateRr thé essbanumeridl eyboard

of the k f th [ ph [ h
ebeind a b of apBemdsfic Refl b i o FISERA, Hetgh e
aoadogpradugtianasysteomineludieg an gpdie gregessen fop ressling pt 4ageh epe

B@dio M&tirdrploviaing laPleast BRE ShaltBYudb 8@plee at | east one
i nput of anal og audio. The at | east one audio input

may include at |east one digital audio input. The
Joert isodlscoé keyheard penteilerdnragensiog esei o 98e paorgeof dheeplgplity of

¥1§1um‘eric YQYsUTRRybHard ¥@nUERIe i€ paliRdito tHYITHRsOBompItEr.e The
off, audio effects |nclugln S atéglls?hﬁqﬂ agqmy.kes
&pwbeprg jcoptfofiergnables {hig pisg 0 HS%HIAHB?? H8 o §igS RISl key
ffcmpairidin_g sser Tipet ti éhelvoatrad ofitise/oreraibnatiunciionsigf|tie datg processor.
ca/‘\;ﬁg{‘& 'o‘?ﬁ)ek@&&tc}? fhe l@b’fn‘én&r%ﬁp IKdys 'fna%r bE e prRbRrmif@Melave

east one digital data connector for connection

with a digital data port of 30 the host conmputer for
[There indy o de firiclusied o anding/digitall cometterdnrecariveyiingednalaa @hdio to
i i B of PihpuR bPMHaRg 2elaib N gnP a8&dshehe
g@gﬂéyﬁga?g§%nggggggagq,tﬁe h%st cg%%utér. The °
@Hgje inawt maydnglude Atierst BRe igiirvdodBUt | EEE 1394, or any

ot her data bus protocol, networking protocol, or

' R f 0Ly B SREFENe 3F W¥ihe TBYvdifne
e %%"Sfﬁﬁ’%ﬂf}%g@%%%r%ﬁ"éﬁ%"spd/ 23567 550 T yone Y
down, mute on, mute off, audio effects including spatialisation and special effects,
upmix, downmix, and tone control functions.

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 providing 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 protocol. Power for a speaker driver may be through a
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3 digital data connector for the host conputer.
Furthernore, power for the digital anplifier may be

wo booaugtsos he digital data connector for the hoBCT/SG2004/000135

conmput er. The anal og audi o out put nay be to one or
nore of. built-in speakersg line out 5 connectors,
and headphone connector. There nmay be a plurality of
digital audio inputs, including a nulti-channe

di gital audio input/output connection, and a MD

i nput/output. There nmay be a plurality of MD  UARTs,
Iy t nn [
NIE,E% lb%ka”&onhéb%’r fgﬁ%}% Ra F&E«E%&é} P&r{h%rn%roar &&P@&eﬁ& |

evi C uneri c may I nc
anrpligt ey berterguginfag digital ﬂ%ﬁ/%'a?qﬂormmwstcﬁ?mpbfai put

connected to the M DI input/output. The data processor

th?e aﬁal&i}%c% oh%u E" als eltoﬁt ongeogﬁﬁq%f 80 bu ultdf g@dﬁ@%cﬁﬁe"ﬂut

0g converter
we%twalatﬂgheﬁdgmfﬁlcocﬁﬁﬁ@ért er, the nulti-channel
digital audio input/output, the M DI input/output

| | i of UA|
iThSis FiaY ke p eludaifisr Yot eotip e hohetrsea PR char b Bt o
appifeatpuineoniestitre \abd @r MIDI inpuvasitput. 2 Dhexg Mgy erpplurality of MIDI

CRRPY GrRfuding fﬂﬁut%h@@@ﬁﬂ%@ﬁde&o&%kéeﬁfeghdgMbpﬂa'vﬁge (a) a
plurality of al phanuneric keys; (b) a sound

reproduci ng systemincluding an audi o processor for
The elphdnnmerit keybaesd maprireludé aa ipégrated imugical fkeghodidohavinp Lans

@!]l[i’ut“c&HneJE’cécPt‘cS'tr‘daI Mo ﬁ\but}o‘?:?bﬁi one anal og audio output;

keyboard controller for sensing use of one or
nnre of the plurality of al phanuneric keys and
Phesdatagrodessdo bay alpisrabin obmtbat ¢connddtiensHarssbnitstignub emg ot inere

BP%Q%%’&QMEQ&HE Ligdr, tﬁ-uH rﬁﬁgs&d@%@@«%dvgﬂert g Hﬁﬁl‘?cr%fnnel digital

det’er m ned %? ur a g A}I% anumerl C
Rws inpgioutgtotiedl {;"kﬁg'é?utﬂ"hﬂlﬁ Plyrglity R MY it gd R dost
e@spusd.i onal functions; 30 (d) a connection to the host
comput er for providing a first of the plurality of
digital audio inputs; (e) a multi-channel gital
IR &obes #Rpatl fbﬁtpmﬁ?ntd'aﬁn@ﬂtnrwes & lrhppymegic R?Pﬂoard for use
ipalhdsoetinfputer, Grreghahirodric kéyBo2dhtuting:809
@?T/ S%Qrgﬁt{/ Qfoa%§§umeric 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;

(c) 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 alphanumeric keys for providing user input to the control of the
operational functions;

(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

H a MIDI input/output connection.
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4 In both aspects, the predeterm ned keys may be
remapped to the data processor. In a further aspect

keyboard for use wth a host conputer, the

al phanuneric keyboard inclyding a plurality of

al phanuneric 5 keys, and a sound reproduci ng system

t he sound reproducing systemincluding: (a) a data

processor for controlling operational functions of the

sound reproducing system (b) an audi o processor for
ceivin I 10

551 R B o FaRmiaield Hp o i ea AOGeeLA

wherein there is further provrded a cable for

MONRARL é%Bec@fhetﬂi’é%eﬁﬂ |ﬁféafbﬂrrﬁ?6\hdbs ali eyphaaunerit GeyboardHorsise
e havi
Bt o i BpfnliPpis ey el Bcg™d Shrb) of HrBnumere

. kdys, dnd stsowdiTRRIOANCING SYStayT; di\ﬂ seuwgeerowcrnsﬁyﬁt%lﬁﬁ'uﬁﬂ'g t he

15 at Ieast one digital audio input to the keyboard.
For all ects,_the 0 t i :
@oced %t? P SESPdorFRaf @@9 8?“8?"31% i CPO"? O?thégglg]l%orepmducmg
processtem;may be one or nore of an analog anplifier, a

git / 8@y §riput and e
g)t) I e%léta%gﬁg r%legl%{ Z&dﬁeﬁelwﬁ ﬁﬂakxééée&gﬁr%%{ [y i ntp‘(i)J t?re

audi oPrPdipg ideastese angipg Fncl uded a data
processor for receiving and processing the at | east

oe thrQHtthQS fré’ ?lﬁth(%reﬂ'g\am 5 Reoi@tor! @RARdctiGH 6 the pélﬁhah@nérlae

processor Hla%/a‘% % gagfor
rerboa;rém ﬁer hOFfr@"wter dbe abla havipga FiBds dgtel ¢A ‘?B[}er?
ESHAEEHAH GAth 8 Aighal ahte port dhtee bast eonmutes és sowvidimay fitst input of e

Fﬂ%%ﬁtgrfeu;ghtgl a%FBH%”“{m{ bog,%yboard The anal og audi o

t one m crophone built-in to
the 25 al phanuneric keyboard Description of the

Bbradk‘ ai%ﬁécts}'3 thelandie rrqber tottiadudichgodensse ntay ba analyy bedigiwhdTHey
ﬁlé eéré%%gg an doLi% or IrHoPe & a%%hrﬁg'an?ﬁrﬁﬁ %tdrgrttalhﬁﬁ& fi er%ﬁ@'a'

non tative exanpl.e on}gy

digjtaliehaieg @@V%i?boﬂ?%d%ast ?ﬁe digital igput snsy coe; et ntg the aud
%’éssrsbrptrreré R |ﬁt§lud&titaf'daltee§red€£§m€ortrecetvhrg ahd popsamg theyat

ée@ﬁteoﬁlﬁt'qu{ qel?qnﬁg?n g D8R 4t %szmg ﬂﬁplj: th grléra%dro ro%eéor The data

Ion O ter sys em usi ng the
prossssat niayv else i keing  faseqnirgiice operpliong! dingtians: Plc the’ sound

irdgr db%&tfoﬁtdzﬁ&n OfThE%ﬁO&bébsgﬁr rdyOby @ the hdWD o BA4IRHBAEric
keyboa%gz qule ana og audro mput may include at least one microphone built-in to the

alphanumeric keyboard.

Description of the Drawings

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

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

Figure 2 is a schematic illustration of keyboard of Figure 1;

i nvention provides an al phanumer i BCT/SG2004/000135
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Figure 3 is a block diagram show ng the data fl ow
bet ween the various conponents on the keyboard,

wo@unessdd i s a schematic illustration of the kepghearu4/000135

of Figure 2 with an integrated nusic keyboard; and 5
Figure 5 is a flow chart of; interaction between the
keyboard controll er 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
system i ncl uding nonitor 10, host PC 12 and keyboard
4. Keyboard .14 is sho npect ed t P
Eiabee ™ 8805 v S Pe SRGRFChBlkch el BRby bt
tred@ybo@itde Wi rel ess connection may be by any suitable
X0l TS b SteHBidVilistrtRh of%8 RBYbBard BI kiQIrO@2Wih aPintegRidMhURRN
radio frequency or infrared system 15 Keyboard 14
keogydiand- i n speakers 18 and a headphone jack
€ignireeas a fiovl Ehartlof interagtiorasiveseo the, keyhwardogonnaliersandeckessor of
ggggggtors 22 to enabl e connection of satellite
speakers 24 using speaker cables 25, if desired.
Connectors 22 nmay be for standard RCA plugs, pins,
Des@iption BEME Pesferred Emibdtibhentse as desired. |f satellite
speakers 24 are 20 connected, built-in speakers 18 may
be automatically disconnected. A standard DI N socket
78 firshrefes tovFigyres b anb 3 ttegre jfashowd 8 GOMRUHT Yiederiuding manjter
WeLhokteEadnd kdyboarb @4 ORBBo&E 12 ist5howit comhextédin hbet IPC 12 lae

16 .1 s. cpnnect ed ke : kLS
ST RGPS e RARBLIr oy 605, SHeyedod iy
ay ibs bpregy eviieble sysier inclying. fohexapien Blietgeth. ) any qiher radio
FOGURRGA P infrard® syslyn.be a USB connector or a | EEE 1394
connector, or other suitable digital data transfer
connector. In the follow ng description reference wl|l
Keyboardel4t hasthiyii-in spealsdrs 48 asl gghesdriope sk sernester 2 ltimay
RN  twE B HEB FeiAfeCoonhdWRY £ to chdid @nR&YiorDér shiefite speakers

nnectors 26, W e .cqonnector 2 ej r,." "
8 0, S er blon 78, F AReres. Caetiord 24 Myt fof Sin R A
blegs irfsowirelicgrineetion aerdeterwise s fagpiredUpld sateltia repeakers 2bare

B&ineGed PiGF ERekdr i®mBy B AltombticARt @sdefrdetean A@sddaRMIN
(O

12, thé host PC 12 system detects the pr f ot
gepAL o o M et i e B Blete L C RS i
BEDHet 64 80 RATCREREN4/ 000135 6

Cable 16 is connected to keyboard 14 at one end, and has its other end at least one
digital data connector 26. It is preferred to be only one connector 26. The connector
26 may be a USB connector or a IEEE 1394 connector, or other suitable 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 functions, and a
second connector 26 being for digital audio transfer.

Upon connector 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
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will detect a USB digital audio device, and a USB
keyboard 14 - through USB controller C and line |

W@ Bioguo4s08) . Keyboard 14 has a keyboard cont r oPCESGE04/000135

that, insofar as the normal operation of the 5
al phanunmeric keys 50 is cogcerned, operates in the
usual manner. Keyboard controller B conmmunicates 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 50
]a(/)vﬂln C%?gc? %abgB éigqltglaéhd%edéﬁgd ahd 'é l%()@tkﬁﬁolalldn'm LITﬁrough usB
rocessor tra keys, volune
comroliles Ceand fing b(FfQUWCa)I on butt ons and so forth, may not
10 be required to control the audi o functions. Di gital

C 42
Beibodia {05 Arigyioar i TRf kB6r ¥ fhe iobind SHBERNH e
Alphdtumetid ¢reysab0 dsgbrsethad.aoprigtehdn ithe HeHA! MPApe s KerPoapd

RIR EeSnahlinicaie8Bith 8B torFollerd @Rarﬂﬁﬂu@ﬂzc@t pwm oveéPBne 3,

ang it G pacessar Al abaay 94 Ot i phiia IR PE 20 s LAY
ataydardn @eyastaory keybore 94 icay beaised fior enontraliing tog fnetien ohdaieo
RO sb XY XS] lvoﬁnH@'chtﬁﬂé' Fn@@lfﬁhcfl&f buttdhsdbAcdo tbidh, ARAhEY

onver si on e raw ital data is then passed to
Qeéﬁqé"‘iﬁ%&%gﬁ?e?B'd'chnglsl ne 5 where it is converted
to anal og and output over line 9 as anal og audi o

ugl%ggio [ﬂ:gllnth'ost ecév%l\ﬁéalé’é‘gdnﬂeét&%t (J@B‘Ed?lﬁblle{l@ and

annel anal
djmeg?tlraip da@onf@Peﬁ%ﬁw ABR fligitrt aygio (%ta 'F‘B!? g%}{‘aﬂm %’mtpregsed or
GACEpRSES@ornidd euchde clongxample] SYAWMMAR3(IPEMSBAE,5AGS, YiMifcand

g@{(?%&da t % aﬁsosbsquwégltgl p%e S?Bé%eQJaRF 8ata P OCé’SO'I“h earbts any

495 e 0 ressor. Audj o pr.o
magpsm orpsessing t?rﬁ?’é’eﬁﬁhea‘i’ig'ﬁ’h avdig inkgyaw flipitg 2 ‘;;P a‘r"E?F"Faf?'
%@ﬂél itd & bl%ﬂog BRverdicrl DIgY @ivaiditall datzoﬁlmentpassed amahda) processor D

gl Iﬁw% aheéﬁ Qgs go%gé/ / tg n%lggIs FJ Qﬂﬂa t' dVer %eaéqgs thldbuéudlo

(0]
s cramnel ek B4R A A o nsio
%@&l&' | ¥ tee %@ﬂﬁkﬁﬂfb #dhn Host le)u)ﬁs nforr exanfipld, hempressed, tiee
udi o process t
iﬁ%ﬂ"&’ sSSP Wed %sé’ tﬁsee a%ea[;qp deld S‘r{)ﬁ]s%r ’be’f‘ q:atgl F;sré?deegéztrp\s
li&reuymtiMWe comarefﬁorj@jacgfopfeﬁﬁor séf‘@PlHﬂiC@SS@b DaRay ke 90 gy
Wdrd B¢ %9 AR mbliieMahaigital hhpiief, ainnarshidghiigitalglontdnier, WEB a

—T

port |s rf:\ns no additional power connection,
rﬁ’&%’ or the like, is required. This WI||
provi de uptoanorrral listening volune. If the

?I%nﬁ L+é ) gr;oecﬂﬁﬁk 86, 3he2dhalog %Ulb Raf b8 bB& ovBONMit-in|spasibrs i,
48 WPW&P“%&%? Q‘I’ﬂg& ow"ﬁeesq,eggers &4 8?%09%%%%&(‘ i
the audio processor D is an amplifier, either digital or analog, it may be used to power
the built-in speakers 18, headphone via plug 20, or satellite speakers 24 by using
power from host 12 obtained through the USB port. This means no 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
audio processor D includes a digital amplifier, it may operate in "normal” mode by
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audi o processor Dincludes a digital anplifier, it may
operate in "normal" node by WO 2004/ 104809

wWOEAASERMO4/ 000135 7 receiving an anal og i npupCT/8GIN04/000135

host 12 that beconmes either a positive or negative

vol tage after passing throhgh a conparator. However,
it may elimnate the conparator so that the high and
| ow | evel s nay be obtained directly fromdata
processor A The audio input 5 to the audi o processor
D may be analog or digital. 5 If the audio input 5 is

feﬁ%v:eﬁ ap tag{a]lgg iﬁgl o 1S 5n1 elﬁgt%t b@.c%nqesaelﬂlalg% tpﬁl‘.lt:\fé'ﬂ?l ﬁg@étﬁlé

peitageaitep passing thoengh egomaaatvn érlowmef USBaY;ﬁBH"a@ﬁBE CQﬂ'?Ha(?é?'
Lcﬂthtaﬂhé h@ﬁ%ﬁd lomsveé%éy Hérdbma Qirechy FBM da MEcebars . ke

IS, D
A DRl AP QU Bt o ARG Y or m of
mul ti -channel digital audio may be-input into keyboard

f\f/ﬁrﬁt Qfd%ug{ﬂ?t g %l&% pén‘apiublatp?ocyiﬂ D B oﬁ‘g}ﬁ@l%‘?ﬁhﬁgr t38 d@ﬂéi

(P interface fA 503*

Ry mefatsamawf& gt "Ewﬂ@r&f%fﬁsm/[‘t g pst 12 Yie Sﬁgo‘?“/f" 0
ghivgt. t Il thig bsbiepthd atta prockdsorniynag lbs on thesti1@p l]'hlsfmamalsampply if

IEIS({/(E#HOC&&S%S-HESglgﬁéﬂg&h@&m$mf shown in Figure 4 - a 15

avirng a nusi cal keyboard 32 built-in and
integrated with the alphanuneric keyboard 14. This
RRY o6 fofin BCIRAI-CIRNGE digﬁtélhaumu rmagadel ingst indp dyboad 1 through

rrb
RSt OO0 b 20 SRR LR 3 A i
inpetdvill be Ml ylatal thah lsty@m(pgtgqj by the datam§s_owttjr digifal ?%dé? Sata.

Keﬁ’{ﬁpé\ééj be Qﬁpuﬁ ﬁgm Cthﬁ-lbmmmeézl lsudtheyd mat ehowar inafigur@her
oard op

RSt TRV o SR 92 ML iy

Bippanumetit mmoam 14Bdhls Mayi bfi inAccHUURTICS WD oah gerliar @Pp'zfztm

hmﬁbgrslsé‘ﬁl?@tﬂlﬁooﬁlbeﬂfeo%rﬁ&m dﬂq VBhigH Qe SRftby Anesrgratid rtys

es ve romthere, ts

pEg: AURTRIDL Fieb s b, A4LEEE yetd'BE e SRR musical,

&éybbdrdnor dflyeotisr gmisicali kepheerds b AMVPHIRr mvﬁm k‘WQOﬁ‘fﬁ)PP@P%

gﬁm$4ﬁm synt hesi sed and out put through nulti-channe
Igital audio input/output 40, multi- channel anal og

audi o output 46, or both of them or to host 12 as
Wfibthediapwt isoshowmdi Bigurel § iaa multitchanpg! dgitglaugie nmqt/%ut 40. Both

ﬁfté? lég{i\ gb Bhq tvﬁtﬂl#tz/ fsfwfpul@%re BrofANddiDgrbcekgor biler s 6

st al known
?Pﬁif rqﬁgpthely angl there Elsnpgjugtsl éé?lrbesp%gsbed%o au]:ifgrprocegsgp beto host

12, or to both of them. The signal input from MIDI input 42 may also be MIDI
synthesised and output through multi-channel digital audio input/output 40, muiti-
channel analog audio output 46, or both of them, or to host 12 as MIDI data or audio
data. It may also be output through MIDI 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 multimedia 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 NDOA5S" operating systens as supplied by
M crosoft Corp. The USB driver enables a nultinedia

wa@ppiitesdd on such as, for exanples, "W NDOAS MEDI/$G2004/000135

PLAYER' OR "REAL PLAYER' on host 12 to direct control
or interface with the WD 2Q04/ 104809 PCT/ S&004/ 000135
8 processor A The audio drivers maybe a driver such
as, for exanple, the "SOUND BLASTER' "EXTI GY" as

avai l abl e from Creative Technol ogy Limted, of

Si ngapore. The audi o processor D may al so receive

Bp00p R el e ol AR B PGl B 2kobRb”
RHAT TR e 'Cﬁ\ﬁ [Faevaigblerfigm Craative Tesknolngy hipited, IsfiSingapiore.

m crophones 19. The audio processor D WI Il process the
ass t he

di t it .to dj d
Bk bdle Pitiiefs of B RBa rehrs atblod o ryion, (Bl gt
ehisth tfe Iipadpeti3q andha sicrapRortehinmii g8 Tomnicodphene iGpuh A8 may
brérh %ne?or rﬁ&e ghl@-‘iﬁ lﬁicrogﬁdhgé Po.i n’ﬁw tauéjfg pIQM@srsorI th Ut Focey thE 0

bsh gital audi 0 data 1 s processed
o ado, p9°a5%§ goofi"g'sa' 34K1P. 3RS Biestigelaypiopp detp pragaspord
ot jret5. df capdlidnybegmssekido hest d2rhratigh SogllePiai dnkdilips 2, e gigtta |
%mo%&ﬁ% oberlifdd o} 1o b'o%%&meh nas optical audio through

Ine 2, USB contro and USB connector 26
and port 34, to host 12. Di gltal audi o out put may,
Afer digitsil rpdie datads proeshsédbydy bdeessor A Bpditaudid prétesiog D} !

[ [
Pl ool o B SERAERS i ol ShS, AL
Frenicd audc Bl ling 3, Uh eonfrgliep €. finget, saaéjtéS@tcoaﬂeotg@ﬁ and
porBa tothest 120 Digitallaudib Sutpiitdeg S é)@n'@fe i6d useauﬂprande"muh;a;t
t&qj };ygél s?%ak%%dgﬁagﬁc}(ngeg%%%rre{}egel Fc1 sav gucp ? %le othe Lost
Hor mal al phanuneric keys 50 of keyboar d 14 can be used
to control functions perfor msd by data processor A

el #OSHEA o8 Frh AT ot S8 PHORF 37k P B8 G
genirol thegrrepgssing; atiat é'ephq @putszsilguailam@na!@) s peie mal be by thetuse

of RbyboEd d@% Ky BdaXd EBﬁrSIIeQB 18 Wyxnmbl%l&\faﬁurﬁé?ﬁﬁ%eys 50 of
keo&)taltcp J|4 can c:et us%gsfo co ro} ilunc’uog’sa;t:,er%pmeadU tgjy gata pIocr—g:stsor A. The
functions performed by data 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 control functions
spatialisation audio effects

Special effects may include, for example, reverberation echo, equalisation, distortion

effects, sound effects, and so forth.
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WG oA o48hg ect s,

30 Special effects may include, for exanple,
reverberation echo, equalisation, distortion effects,

PCT/ SG2004/ 000135 9 As is shown in Figure 5, there
may be a requirenent for tge 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

ggﬁ%lﬁqapla\pl i3 rfi@,?ef " C%% (r)n% ﬁ%y r%agl‘lsll'emer? r}g I %Hnd funtc?]on in
keybodrd teto HecactietemimAiternativilg oug@lt@ﬁall’y,@her}e may,itha requirement
B? h@tuge of| I%% 500 QoMY@ 5@&@5& AI tB 5& 'éét%\’de@ nTthﬁy Séll@)]'hse

€ on a separate g fl”rD A oﬁqoor
a@ﬂP@émomsoft mépqﬁeb'feyﬁfwtw K )é@a&ﬁ.sg%m 5 °§H‘31"§ °f’r6
ﬁid@ke@c}f&eysmotd‘d heScmBgime NN BEEMmpes thef use loESCinve Alt +Detpte” tiéte

EFY Fe%géﬁ? «804 aininglﬁi k%%%;ﬂbé a% §éﬁ£?at&l( 8d 6f remote

5
sml @NpéctASatgs ?‘F’Stt"%e‘y'" Repeniser ggf{afoff% é”%?}%gﬁl 132'“3
FRfneF as HQlﬁ‘éyl vﬁHﬁe Fr@m hies keyboars t4; fand as eipgrae & the ppael classyof
Blgnq?sy e&%@é’sa U'Bg\n Qi Bga%' 4! Weg?é%éotﬂg E%ﬁ% gﬁe%f’%ﬁ(ﬁ&;{(@&e 8

ACTIVA eys
thedeyhonmdpide dhatco@ecian tolhesd by Pﬂfé‘e%%‘i??raé kexgad raayche

1R HEBYEHCPEt ilRFedeotiticidheor by@Bble.f i er wi thin keyboar d
controller B, data processor 15 A can then accept
those identifiers and allocate to each identifier a
Sparcactivatiors ah6Acif Tyesidhe kews 50r3re rereapaed #6d 1e PRtdOGRSE Ao fiSh

5&3{\ oﬂﬂe ké&%‘%'hﬁé 5 ﬂnla&gdén‘ﬂﬁér WeEP E@y‘bbétfﬂ c&ﬂmmﬁ B, ﬂatﬁl pilotezsor

cont a
Broe Jing s shosg el Bt 2P T sl YRR Sipbne dpbidy
funttioh hehek @jatiGiGhip Atvesten B3ch ks¢ves islentifier amsbtba ge%paﬁwe sgynd
cediing Idolkstaben al l ocated to that
ﬁ@dka ggeakﬂenlperoorﬁs the function. Wile the key
50 is pressed the data processor A will continue to
perieh alkay Shiatprdsaentatioddatairesessasyh rseeivesthe idprtiisider (1@ b9y, 50

faI 65 e&é&é t‘n@%oku{: l!élﬁé 'a984 (6 Grterndie URORINEIXA AiBeHsl to that

unctional 1 ty/ use of deact i
ifgptiier, thsR pEHS Joe flé'??a%" .‘@%"eq%%@%?e% resWi B 8'3? g’?’%‘gm
laayils cdnfinuerte perforinethat dureiinne When key &0 dsr r&l@a§ed (66), it ceases that
a¥‘§)§ )n1ned However, user input to the selection
0 s’to be remapped may be permtted to enabl e user
control 30 over the audio function to be controll ed.
Axiehi the @B@dl Anctitnadifylues oikeys/80 heing deactiveted (BR)ydatasprocessor 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 control
over the audio function to be controlled. Additionally or alternatively, the user may be
able to have input to the audio functions being controlled so that, for example, a user
may decide to change an audio sound effect of a particular key from “thunder” to

“earthquake”.

and so forth. WD 2004/104809 PCT/SG2004/000135
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able to have input to the audio functions being
controlled so that, for exanple, a user nmay decide to

w@eb@agessen audi o sound effect of a particul ar ReYSE200H000135

"thunder” to "earthquake". WO 2004/104809
PCT/ SG2004/ 000135 10 Al @r sone of keys maybe
remapped. This again nay 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 processor A over line 8.

reI S
ML S8 Rafip e it Qi TR et o o by use
fnmittq'f byg@g@blaatwgottbem he | i st above. Power for keyboard
14 and all of the processors and controllers nay be

SB _power an. e r
& tiele® o, BSR4 ey B Vet bt el ENRel g o
atg bmd%ora‘\ bveclingdo rWawtess lamd "faM e tsashia Fentrp! Qay'ﬁ |f‘§’&1'q"§""y
H‘I‘ié]ﬂndlﬁhe'z\’lguﬁ@ Unling, &R o foftR lacdomdimXs @ lisfabsiepl i Ci ty,
al | 'such components and functlonallty are not found
herein, but one of ordinary skill in the art would
kmwfmrmeymtdmmrwmf thE processarspand contrafiers may (be ASBspR¥EN
E&Ne'? kO e%e blsbanYé?ﬁaq:?AwleY sRRQVbARSmbinbfibnioihemat a
rocessor ?or 15 orage of digital sounds. By use
of the present invention, it nay not be necessary for
mesiteybard 24 ihciudaawmcmnposmmmddamdonalitaﬂypicewqmd in PC sound

Qgrg ¢ §rsﬂu%s%ga%f spﬁllhgngle%pﬁ Bdrfbohénts B ﬁjh&i)ﬁ‘é?ifyeare Abtl found

Speake e connecti ons % in to
berein iyt opRpt orgipary ﬁ'@" RéYRThYEHIA FrowR;l '@("28 “fﬁ&i; L A
diégxlotycmdeshew MYEgHrs 3) i %mcal?ynpmvsled; with thesdatd orocflegsarmb Ifer,
t.abl et rs, notebook conputers, persona
ﬁoﬁp?dd' qtglgglg)g']tiq%nt s, and so for {Tﬁ Al so, |oi n many

of fices conputers are supplied for staff w thout sound
QWUQ& of Y prsRtgnvehidn] it e nokisy beressdyy fot bbst Peate mduve a

gcﬁ.:g. caif; QPS}Psoun n%rgges%é Q@V{ﬁ] ﬂ%yﬂ)cﬁﬁie'w ﬁPt‘ﬁan’;oFbe aff 35k&

eis beeiiphsags icAMMERINS 517 §e Pyily indie & farmp oeg ﬁf e ﬂf?gggff’r% This
aRP A pEAl du@ftotaeeewmwtn tohv@REs ch b, faf lekartyse, tablet
gcgﬁ@r&?%oo elbﬂéit C)S’%rs g rfa‘ij dlﬁﬂaltﬁgstgvgg *Hh‘a' 9% rth. Also, in

fications in
denpeflices sbmpléers gre, SUBléilﬁ%fOF steff wishpubsynd 6?56? oY SIRRy e

RE/B6arM $tPbdn SRIPSHuRd BapabilitRBMitheut MeediRNto opRy aind tasa.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
concerned 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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An al phanuneric keyboard for use with a host conputer,
wo b@4ab4sbanuneri c keyboard including a pl ural P€YS6£004/000135
al phanumeric keys, and a sound reproduction system
the sound reproduction gystemincluding an audio
processor for receiving at | east one audio input and
for providing at | east one anal og audi o output from
TheChﬁmﬁ audi o processor; and wherein there is further
provi ded a keyboard controller for sensing use of one
or nore of the plurality of al phanuneric keys and
1. RRSpha@inefic k@}bb@aﬁ‘d feawlthCz0 Hest tcanpma thesdipreomwpericéeyboard

keyh | ;
BE réq(e % P'ﬁﬁ% ity 8F % arn(amFr‘:f‘ct ke 8! rafﬁu 3.5p I#)E\Q:t+$%§%ﬁnenem‘rél sgund
leprpgudtion sptemindudx@p ars aydi mmfﬁsqr @rtrPF@'V@@rﬂt ﬂ@@ﬁt QPe 3udig input

erﬂﬁ‘B b\mﬂﬂj at fe'éEI(Hnb Qﬁéieg a'hdlo/&ltpai fRRRIAE BEdid prokeydrparddviesein
al

t
b ool g o B A 2 i o
plefality ef ai;amdlumglctkhys and faesing: of seboard 5ean goge tq e hagy gpraputer

re(l?(gﬁ)% ontFoh&‘ G SHePembffyaRs Mde @'pﬁﬁet@ﬁhlﬁkﬁi He9¢ of the plurality of
controlling operati onal func

PIBRAYEEc KeHOSRTRYIding UsST inpyh o Ppmﬁefﬁi?hf*epi%%%ﬁ? ngtions-
clainmed in claiml1, wherein the at | east one audlo

2. 'An thaﬂuﬁerlf‘kéyb§§& ad Icl?ﬁr%li et Malﬂf1 Wbﬁnélﬁhﬁ“& ) détQ @lodebsbidfor

ol | al aUIOW% tl ? e input to
@@@wmjar& M?%F?'@%/‘hﬂéf legkjoRg) npitebRIUP SpRFid e &t P4 gpe inP
melé[m% piloyessér; thé\ﬂatalprﬂ&assurﬂm hBldgégrmoatrOMInasperbt@nﬂé@cmms of

[ e audi o processor conprises a
@h4ﬂx&ﬁﬁ&) géﬂs An al phanuneri c keyboard as

clalned in claiml, wherein the audi o processor
3. ﬁﬁ H@ﬁén%ﬁ\%nc leyBoa@d hatiimea Inatpira o nwigrdine the o Jeagtrpne audio input is

rf@s't ) d"alll &' d Cauglgy&%?sr ﬂcl@d?ng %@é&ﬁ&l olurbi§! & it addid b § the

an analo rter for converting
amhdargjura!mmi beipg areg‘iet tHPt t'ﬁfﬂ?‘@'“mﬂ'we at | east one audl 0
|nput including an anal og audio input. 7. An

4, ?H EE nu{q}%rﬁ l?eggoea)(cggsaé’lgmgdg ol WFM}' it 3hdB grocéé@cﬁrcgrhﬁhses

e opera i'ona unctions 1s selected
tdigital emelifigk. oup consi sting of vol une up, vol une down,
mute on, nute off, audio effects including

s IR AR5 s | b e e
RCHSERAW D CDEB5

6. An alphanumeric keyboard as claimed in claim 4, further including an analog/digital
converter for converting analog audio fo digital audio; the at least one audio input

including an analog audio input.

7. An alphanumeric keyboard as claimed in claim 2, wherein the control of the operational
functions is selected from the group consisting of volume up, volume down, mute on,
mute off, audio effects including spatialisation and special effects, upmix, downmix, and

tone control functions.



10.

11.

12.

13.

14.

15.

12 8. An al phanuneric keyboard as clainmed in claim a3,
wherein the at | east one analog audio output is to

wWor®4004800r € sel ected fromthe group consi sti NBCDSG2004/000135

built-in speakers, line out connectors, and headphone
connector. 9. An al phanuperic keyboard as clained in
claim3, further including a cable for connection to
the host conputer, the cable having a single digital
@lﬁttamhammem:itsyboa‘r@as cisimae mtdiaim 3yivhdrein thedit ¢iattadne chadlag audio
t [ f
Qﬁ% ﬁ@gr rF(?r? sel&?ggjﬁ‘gn? he lg%rug&gl%‘{éhﬁ%gﬁ?@t fn E(gék]gztg lln%tb%t
pmmv¢@$ﬁ@dhﬁﬁpba§§PW@dﬁf keyboard scan code to the
host conputer; the digital data connector bei ng

Rrgengoerciomahaniin o) Sou Beusndy ol Shfeston

t, thanhost rmmpupowm cablgrhavihga ein@¢ tigital dhtplcpmneetpr fpsconﬂWI@uyﬁ\
gdigﬁa@ b4t borPéHue ﬁb@%ﬁﬁht@? fof é?évﬁﬂb% ﬁ?@tsotf th@@@&%‘d& Bﬁjsahlﬁ/ Bedigital

| data connect or
s ABA BF providng ﬁﬁd’a?fﬁlgl"g ésavsmif S%W&F 39?2% Eﬂ% Fprgpier
éhe;dtgnardétmmécmrrbem isalectedafrom Qhe fronp bensistingcéfudSp @nd IEEE
hti-channel digital audio input/output connection
or providing a second of the second plurality of
digital audio inputs. 12. An al phanuneric keyboard as
gh apiERdmént lelisdars 43, cldinkdtimelaimi 4) awherdinpgwer fod th digital amplifier is

@%% /n %g; t%]%%ta &gg&?o?tfdr% I]:og[ chleYér QHQQ ﬁjél gbﬁa%n%@foﬁb&
sdiasted demnier %P%H%"F'?ty'gef WiBand é‘f— @gi’ﬁh 0 | nput s. 13. An

alphanunerlc keyboard as clainmed in claim12, wherein

he al han | e I

?]?Iglbaln men %?c{ %s éf:grﬁchg rc}:ba*ﬁr@rg : f@fﬂie?’ &nglum'\'%b %hn c‘ﬁgﬁ’rQP %l
N@*jﬂowﬂeuwwongecéw mwmvlns chersepeal the stePFé‘thHHr?‘EV of digial
Slid ibptks. audi 0 i nput. 14. An al phanumeric keyboard as
clalned inclaim9, further including a multi-channe
digital audio input/output connection for providing a
A slphahumeric keybeasd @p @Iameg ruaplppyg ofrtigr gﬂc{ugmg agMiipl input/output
EdmRetisn foa%wamb/hlaltal idBE W b®EdrPertedad AIyRS taudia td Erovide a third of

tatp b ted to digital
@E&?@“Q@gﬁﬁ%g %%a““@ﬁ%Fﬁgofetﬁgngggoﬁd plara:?{yaof

digital audio inputs. 15. An al phanuneric keyboard as
Rh Qﬂpﬁg?lqmbﬂ': kdyBbdr 44 claifriéf ih@iml mw%mgh@algl@dnamenc keyboard

essor recei vin rocessin
Biites o s episSChipRBe i BF SHERSITS, 8fbclly, bE3Rbsca
keyboamdiciving g outpstsonnectet & thathitd gigitat eddiopdl so bei ng f or
control ling operational functions of the sound

reproducti on s em, .t a_psrocessor. al so being, f.a
b BOlFE R ey ARk =S BT PO BRGEna g LI BAE ppota
amficeinsutloatptitecbnfiedion fdnerayidimga semosd of thegseodnd pldrality oiddigital
audio inputs, and a MID! input/output connection for providing digital data to be converted
to digital audio to provide a third of the second plurality of digital audio inputs.

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 to one or more selected from the group consisting of: the audio



16.

17.

18.

19.

20.

21.

WO 2004/ 104809 PCT/ SG2004/ 000135 13 processor, the
mul ti-channel digital audio input/output connection,

wWo b@4M4Bh9 | nput / out put  connection, a plurali tyCTYSGMDDO()lss

UARTs, and the host conputer. 16. An al phanuneric
keyboard as clained in crpinrl wherein the
predeterm ned keys are all keys of the al phanuneric
keyboard 17. An al phanuneric keyboard as clainmed in

@s88r2the ‘M?ﬁfé?\'aﬁheﬁ Bﬁta%rﬁ%eﬁrﬁft/%tﬁlﬁ@okrﬁéﬁonafr% MIDE FBRREPut

romthe board contr ol r to the data processor
0Bnecip SIRSAIN A MIPI DARTS 08 oo t s Fost

conmput er, the al phanurrerl c keyboard including: (a) a

RIJI éﬁ?@a r§1¥ncqe¥@cla A Wi u‘r clgﬁly’ﬁ whérg)cq the ﬁr@&ﬂ?&i’mmed k?ys are all

|nc an audi o processor for
'ﬁ%‘é@ffkﬁﬁaha&t’mﬁ@‘d@t/boa@ne of a plurality of audio inputs
and providing at |east one analog audio output; (c) a

r er for se 0
grhélplbanﬂpgp e)y[)%ard gf B'H'g‘r?ﬂ r'rne ag’ lé\n% va%%m {r_?e Pe%e{%Fm.H&; I?ey?fare
teanabred figmdbekeyberiécantsoliehio thecista Rf@ﬂ?piﬂ er, the keyboard
controller further enabling the use of pr edet er mi ned

ke f th I it
A7 o ST o e g B RO PG o T S ey
rhcltmutg ons; (d) a connection for the host conputer for
”OVIéib|[},|g"t§lmfé|§h§];|urﬁér,cﬁ(ag plurality of aud| 0 i nputs;

e) ti-channel ”ﬁltaé audi o g oy least

bk F0UBH RO ST SRR AT el Ie S egp
audi conkopalpisralita atiaudioinpatsehdprovidipaiat/lenst gnetanslon awstin utut;

&P PL Quisdiarg c%{trgiletr%r géﬁsﬁ‘l?tl%ebﬁ’ 8&”\5? dpdl otfochéjl irdii@ of

audi o to provi g ural ity
i nputfﬂphaw"ew@m S ARt EerReyS b ooty s, e
cl ai nkeyiBoard contrbiler furtmrIenzrl:rhnr;gheausftame pregetorgesideys aithe plurality

recei g g m‘j ﬁﬂ'qerfarl%g iang eus@tt inb@as tthé’ Q@ntr‘on Bthe RBERESR

sendi n e at ne rnput to the audio

pr oce@%‘é‘P"Sthe data processor al so being for

@pnt radtdnhagion pier it inostabmputercor wowdingf a fitshef ts®pinmlity of audio
reprﬁgrgﬁ; Jion system 20. An al phanuneric keyboard as
cl ai 'n claim18, wherein the plurality of aud

(hputamuli-reanpelsigital aygi m@/oarpurcgm%’fbfpr HP\@?'%? S%?aaq ¢ the
| NpUtsuralitéf ag@i6 Mpats;zndr al ity being not greater than

gf)he pal Mrtﬁlrrllpbtydutput connection for providing digital data to be converted to digital
audio to provide a third of the plurality of audio inputs.

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.

An alphanumeric keyboard as claimed in claim 18, wherein the plurality of audio inputs
includes a second plurality of digital audio inputs, the second plurality being not greater

than the plurality.

An alphanumeric keyboard as claimed in claim 18, wherein the audio processor

comprises a digital amplifier.



22.

23.

24.

25.

26.

27.

28.

29.
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21. An al phanuneric keyboard as clainmed in claim 18,
wherein the audi o processor conprises a digital

al phanuneri c keyboard as clainmed in claim 18, wherein
the audi o processor comarises a digital/anal og
converter. 23. An al phanuneric keyboard as clained in
claim 22, further including an anal og/digital
converter for converting anal og audio to digital

udio; the pluraljt f audi g i npyt j uging, -8
R aepensrste isiioRst o4 gy Bt whiEi e S procsseor
sopposesradiigitel/anklag nenttertan. cl ai m 18, wherein the control

of the operating functions is selected fromthe group

consi sting of volune up,. volu d myt e on .

7 PIPTSEEE: BpERE S5 AL AT 22 LATersHR e anais il

nesieator ednfetiigsanalop aidio todimitalraisio; teenplurality akaudigrinpubincluding
[QFr phanuneri c keyboard as clained in

%:tlll%g}rﬁ;n%@ubﬁg?%l Lt@l?é at | east one anal og audio

output is to one or nore selected fromthe group

AP BiphanlinBE: fybodidibd tlaimed fpeaikel8swhdrein ¢heoesntrol of the operating

onhect or .

GRIRE b Bried o RIS DR Gfline vl doup, mute o

mie off| pidieraiiests inclurieg Beatiplisation and sperat LRSS UPTEX ¢ PN ANd

oRdTEntr8fuelone. cabl e, the cabl e having at | east one

digital data connector for connection with a digital

data port of the host conputer for providing the i

A alghangmernictieykpachasciainest in Clpimy, 18 wherpigitieat '%?agtrns angipg pudio

Supdt R0 kRY BaAsE selddish o thBlgip dbratiidIer: byl spedesf line out

ke %Zard ‘iﬁa% code tao ttrhe host conputer. 27. An

%ﬂ"ﬁ a5 787 PPRITES3IECRs claimed in claim 19, wherein

the predeterm ned keys are remapped to the data

RE Q58 8REric 1€FooafiiastidRfai 1k BiEihi 20, WREIA ethistaingrhdic keyboarnd is

| 21 wher ei for t i gital Lifier. i
e A e L e T L RS R
trmséctar dorpasnegctiort with aidigital slrtachertef thednseananuteh &r pepviding the

§8l & Herb e rglhﬁoﬂﬁﬁﬁﬁuﬁﬁn@u%ttb% iyboddBina kst providing the
EE1394. 29. An lﬁ%"?‘gg‘%ﬁ“ c keyboard as clained in

| EE
passingpieybagrisean P PR oduction  system
i ncl udes a speaker driver, power for the speaker

AS E%ﬁgnupl@}i?%erygﬁéelhﬂ abihRd SEama, wherih e gbddiainmed keys are

connect or ost conputer, the digital data

EaRRRRS IR e @i RPE %k ct ed  from the group consisting
of : USB and | EEE1394. WD 2004/ 104809 PCT/ SG2004/ 000135

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 |EEE1394.

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 IEEE1394.
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31. An alphanumeric keyboard as claimed in claim 30, wherein the at least one digital audio

input is input directly into the audio processor.

32. An alphanumeric keyboard as claimed in claim 30, further including at least one analog
audio input, the at least one analog audio input including at least one microphone built-in

to the alphanumeric keyboard.



