WD 01/ 58020 PCT/ SG00/ 00015 1 METHOD AND DEVI CE FOR ANALOG DI G TAL
CONVERTI NG A SI GNAL | NCLUDI NG A LOW FREQUENCY COVPONENT 5 BACKGROUND OF
THE | NVENgHeksbdte i nvention relates to an anal og/ di gi t alcyesaowvewiser devi ce
10 for analog/digital converting of at |east one anal og | ow frequency
signal and to a nethod for analog/digital converting of at |east one

anal og |l owfrequency signal. A nultimgdia conputer generally includes a
sound card for 15 converting a captured anal og speech signal, which is

I nput i NIMETHODANDOEPIE IR ANXLEMERAL CONTERIINGA SIGRRNINARIDANG A olwirRBgueRicy | ack,
i nt CMPANENTt al signal, which digital signal may further be processed by a

processing unit, e.g. a mcroprocessor. For converting the anal og signal
into a digital signal, an 20 analog/digital converter in the sound card is
provi ded. However, nmany of the avail able sound cards attenuate
substan®ially or even cut off conponents of the anal og signal before the
signal is applied to the analog/digital converter 25 for being digitized.
Usual Iy, such a sound card i er frequency val ue. The
common sound card thus car?kl‘g:?(;%%wgé Fé}eélgﬁg%ﬁ%ﬁ%ﬁfocess an anal og si gnal
with a frequency below this predeterm ned border frequency value, e.g. it
id_S not posgihbl enveneadH Wed atag ﬁéoﬁeséhaa&galﬂﬂéﬂﬁhﬁ(bo?iv@ﬂ'&érvﬁéﬁce%

i rectqurrent c { n_ex oy der frequency
val ue |1§ aff%rr eca]ég%?/? %ﬁ%l&gﬂ?gg&é%d% ago%r%%aorn s,agaa%ﬁgt i%ﬁpture and
process an fZRaMEHCY| gHignal iaﬁ‘datPr%dﬂﬂé'rﬂgglfaﬁg%nﬂéﬁf@éﬂlﬁaﬁz and 20 Hz. 35
Though an audtiveratad osf Htglehstsoae |andlag dowr Expmenyeywsighali s above that
border frequency value of e.g. 20 Hz, a problem arises when the sound card

is intended to_be used as well foréﬁ 01/.58020 PGI/ SG%%OOO 5 2
measur enent® SUlkoReARY | PHELLEGIST ly includes iy sapncofard for

15 converting a captured analog speech signal, which is input
into the computer by a user via a microphone or a line-in-
jack, into a digital signal, which digital signal may further
be processed by a processing unit, e.g. a microprocessor. For
converting the analog signal into a digital signal, an

20 analog/digital converter in the sound card is provided.

However, many of the available sound cards attenuate
substantially or even cut off components of the analog signal
before the signal is applied to the analog/digital converter

25 for being digitized. Usually, such a sound card has a
predetermined boxder frequency value. The common sound carxd
thus cannot usually detect and process an analog signal with
a frequency below this predetermined border frequency wvalue,
e.g. it is not possible to capture and process an analog

30 signal with direct-current (DC) signal components. An example
of the border frequency value is a frequency of 20 Hz, i.e.
many sound cards cannot capture and process an analog signal
in a frequency range between 0 Hz and 20 Hz.

35 Though an audio analog signal usually has a freguency which
is above that border freguency value of e.g. 20 Hz, a problem

arises when the sound card is intended to be used as well for



frequency signal having frequency conponents bel ow the predeterm ned
border frequency val ue cannot be entirely captured by the sound card,
since only an anal og high 5 frequency signal which has frequency conponents
. only abovavoas802pr edet er ni ned border frequency val ue and’qxﬁfsﬂ‘f’ Phe
frequency range of the sound card can entirely be captured. An "anal og
| ow-frequency signal™ in this description neans a 10 signal with at | east
. one inportant frequency conponent below the predeterm ned border frequency
val ue of the sound card "IgPo.tant ﬁrequenc conponent™ jn this context
means t hat MEHPRENSGr PhAGRIRFYHS: 8081 RY BT & sFﬂnﬁ?aiﬁgt sound
card, or nofegErsyalsigndy havinslforgaueney adonmmmestsebelowuthe 15 result in
an out put s drifiMenhb8RddP EreRpiehcd i Dee | Qiinok BEUBREYr&i@nal cannot

be reconstructed. cor di ngl an_.analog | ow frequen S al can be e.g.
a DC si gnalcacﬁt“ge‘ﬁ%yr]%?‘ewg?‘#dor%rgf ﬁ%?gei% rtagnfan#éau nti‘/ conponent s
bel ow t tfe pfesipienay séanpbdreich haguéneguency momponsateapaly 3®PVEhus, it is
Inot ]possi bl €né (bmlt%&ﬁhnédmg 1 Trdghency MRy efanivichia ey ]
ow f requen si.gn . [ S er_s th a
sound card.fypzcg“%rfg’t ?\tiagggygf e‘?‘nze t L%mgo%% gc‘g%%laeln%c%gés{)% éé%éiﬁ%e\ﬁ'on
I nterface for nodul ati on/ denodul ation of a digitized speech signal on/from
a carrier Ssafgnednaifoca lpwefieéqusndyedibnaljtiein thislidescrant ol mgarspacch
signal ¢ deieeledith WBeLSOUN b ithoorERRY Cf I it bkt 43R4 speech
si gnal éﬁd nﬁ%ﬁ%atégxbn,t%e 30 carﬁigfrs?gngf. ekg&?gaFg use different
frequency chamrRredetermingd PRFdsT FFeWERCHeTHFLSEdths 8P rrd reand-
peripheral *Iepowtemtatfreqeeseyrecdupenentdwin ethiavdontet smeanputleat syst em
:f '; I'S useﬂeIéhﬁéq%fﬁgeaﬁa:§&5Esggihgggfageaﬁaa'gﬁ§5u%g ”E%&fs%&ﬂh.ana|09 f
owf requenc Ignal 1S sti ssible e to the order fre ncy o
the sound COVEL" VB PEFBeB9B PRI EaY0 AB0BT8L 58 Sy CERVAFEST AENHECN
1% zresult in an output signal from which the input analog low-

frequency signal cannot be reconstructed. Accordingly, an

analog low-frequency signal can be e.g. a DC signal or a

signal with one or more important frequency components below

the predetermined border frequency of the sound card.

20
Thus, it is not possible to use such a sound card for
- measurement of analog low-frequency signals.

US 5,887,541 discloses a computer system with a sound card.
25 In this system, the sound card includes a modulation
interface for modulation/demodulation of a digitized speech
signal on/from a carrier signal of a predetermined frequency.
Thus, an analog speech signal is detected by the sound card,
converted into a digitized speech signal and modulated on the
30 carrier signal. This is to use different frequency channels
on a computer bus for being used by different peripheral
devices at the same time. However, with this computer system,
if it is used in the scenario described above, measurement of
an analog low-frequency signal is still impossible due to the
35 border freguency of the sound card.



Thus, it is one object of the invention to provide a nmethod for
anal og/digital converting of at |east one analog |ow 5 frequency signal

with an a h%g/é@hpital converter which can capture onl Ypcayscesetox0 Si gnal
with a frgg e Wi thin a frequency range above a predeterm ned border

frequency value. This object is achieved wwth a nmethod for anal og/digital
10 converting of at |east one anal og | ow frequency signal with an

anal og/digital converter which can captiure and convert only an anal og
signal with a frequency aboveswmMaryderernt nagveNIQfier frequency val ue, in

whi ch at | east one analog | ow frequency signal and at | east one anal og

hi gh-frequency 15 signal are provided. The anal og | ow frequency sié;nal Is a
si gnal wi t h TRLS) ed8t i RNS FEPFANPE fihey daveptéenpemdmoviseon megko

pr edet er m n&drbandesg fdefjitalc youetHiei if @F dtnlieist (die aghdvg Uekinition,
such as NQY.- Lo e C | - ' t- e si gnal ,

whi ch i sgt o%%eeagg}rl]e%r%gf%yq{iﬁg %%%%%g&é%ﬁ(grc%#\%%%erﬁyﬁeggarﬁal 0g

hi gh- f r eque FEPEEr§ntLY &1 Znalfg) tpnalyvathna  FreAusficy mithiBRy conponent s
above the [@redeercyn redehabdee &rmpxpisteymiakdcbaribmifideignehtey ¥alagilency
range of the analog/digital converter. Using the anal og | ow frequency

signal and e _anal og_hi gh-fr.equency_.si gnal n_25 angl og i nt eryredi at e

signal is g 'eLFa{’]%fg’t Hesgz?t‘fglﬁgegi"ﬁ%/té} ﬁeH‘FEP@gs’?%eﬂn 261 ﬁbghta{m

char act 8Pi sicoovanting deatuleashi ote wriadlegi Lovwsfpmpwinglyesignakoeitdt r uct t he

?nalt ﬁg |0¥\f ahr teﬁagé\gyclzfg};gm ! !{cf:ﬁ@ﬁi_'ﬁétle vﬂa!l%holaai:znéﬁfﬂ{&@ ?hg é%ﬂ@@i_ e Inda Ca
urther step e _ana inter e nal s converte i nto igita
i nt er medi at gn%Vg%%I Qnalllo% stlﬁeagvéjf%b @ ?r’ﬁgg‘rdﬁ%%l}(a‘? &S| gangFeggt%rﬁadzed in

t he anal og/ $PgRes| Irepipnem ¥plushiin ghgichi 3Fnieast @hee agagos biewanpl i ng t he

ﬁnal 0g i nt efyregiehey SRl aJifB.Ea-t Musasge BaeabRsl o HHilgdl- £regbeheedi ate si gnal
as a charagf t . eaf ur c . [ to

determ Eg a%égéléffa%l% %@?g&éngég %ad% I vao%%%%E})g%tl Qﬁélf nféefanedi ate

si gnal . Thi $198akr%tikratstlic@ssi gt AMHEARTE L XPTHARFYNEPTBRNe e RAFW i zed

Lill., the predetermined border frequency value according to the
above definition, such as a non-audio low-fregquency signal or
even a direct-current signal, which is to be converted by the

20 analog/digital converter. The analog high-frequency signal is
an analog signal having only frequency components above the
predetermined border frequency value and within the frequency
range of the analog/digital converter. Using the analog low-
frequency signal and the analog high-frequency signal, an

25 analog intermediate signal is generated, the analog
intermediate signal having a characteristic analog feature
with which it is possible to reconstruct the analog low-
frequency signal from the analog intermediate signal. In a
further step, the analog intermediate signal is converted

30 into a digital intermediate signal, i.e. the analog
intermediate signal is digitized in the analog/digital
converter. This digitizing is done e.g. by sampling the
analog intermediate signal. The thus generated digital
intermediate signal has a characteristic digital feature,

35 which makes it possible to determine a digital low-frequency
signal from the digital intermediate signal. This
characteristic digital feature simply may be the digitized



WO 01/58020 PCT/ SGOO 00015 4 characteristic analog feature. In a | ast
step, the desired digital |owfrequency signal is determned fromthe
digital internediate signal using the characteristic digi ture. 5 It
. shoul d beVR8VEEX hat t he anal og internedi ate signal m%é%@gmﬁg%e
frequency conponents bel ow the predeterm ned border frequency val ue.
However, it nust have sufficient frequency conponents above the
- predeterm ned border frequency value sio that it is possible to reconstruct

the anal 00chRyLi{ SMANG 2hd1550PalelPMILNE Aot sl ol gagﬂysacy si gnal
after the _analog Internedi até signal has been, captured an 1 gitized by
the anal ogfdggrehl 1M iFeRER YN I disyPeLrTPiRed fSqietly digghatl is

det er m nedihtemmédiatth giigalali nsingrecheantohagsaghatistlix Higrichdr Eéecatererdi ng to
the invention it is possible to process, i.e. also to capture and convert,

at | east one n | ow-f requency, signal wi,th at |.east qne [nportant
fr equenty Eﬁnﬁgﬁ‘g}lfg%?eln\c,\ﬁkﬁefihgﬁﬁe ?%ﬂqﬁg\émlﬁg?m?‘i‘faft@qﬁéﬁeﬁiv f¥e of the
anal og/ di gellap bave efresuencyOcPupenrntielowt the predetehoined) berdef t he

i nvention EeeqleAdy Gfslaik aRdlvegls) dit austORUGEt Shr Hiiies® fFoeqaaatpg/ digit al

converting of at |east onet%naij%g!:;d‘le OW f.r e%ggggesiigpal t he ngl gg( di gi tal

converter G8UPRReRET nagboé'ﬁ € FOCoaa AR anar og ﬁ%‘fﬁn’rcyeaﬁeﬁcy i gnal

usi ng an atipbgibi i tRRssiddecEpereconitanctatihg caratod Aoy -Ereauaney) si gnal
vvitlh alﬁlre@ugﬂay ﬂb@ﬂ&h@d&?&dﬂh@dmm:@qhdﬁ&yféwn%fﬁéﬁ tRe Wherein the
analog lo u east. _on [

conponent \g;an%g\%gt ﬁlggé/rr%{(%t%g're mggéﬁg%oéaoir%eﬁ?legﬁ‘%%%%%q{?eg lggE%% tc%j ect is
achi eved withg aﬁab?@f dgidiadi carvestreanst thgedigitab dov-SrRguancynal og

I nt er nedi atlsdgaalinat dEremdnedgfromi the \Wilgitthi sneswnieaij atet eigrdl at e si gnal
generating unit, the at |east one analog | owfrequency signal is mxed

with a 35 correspondi ng anal og hi gh-frequenc i gnal .
15 Therefgre, aé%ogginggto ghe inwv ntgog gtgis possible to

process, i.e. also to capture and convert, at least one
analog low-frequency signal with at least one important
frequency component below the predetermined border frequency
value of the analog/digital converter.

20
Furthermore, it is a further object of the invention to
provide an analog/digital converter device for analog/digital
converting of at least one analog low-frequency signal, the
analog/digital converter device being able to process an

25 analog low-frequency signal using an analog/digital converter
which can detect only an analog signal with a freguency above
a predetermined border frequency wvalue, wherein the analog
low-frequency signal has at least one important frequency
component below the predetermined border frequency value.

30 _
This object is achieved with an analog/digital converter
device comprising an analog intermediate signal generating
unit. With this analog intermediate signal generating unit,
the at least one analog low-frequency signal is mixed with a

35 corresponding analog high-frequency signal.

In this context, when mixing the two signals, one may



In this context, when mxing the two signals, one nmay WO 01158020

PCT/ S0/ 00015 5 add the two signals, subtract the two signals, mltiply
t he-two SI nals, or convolve the two signals. 5 1In gene,@)smd,& 1tshl s

cont ext , °H§S%°ng may be any linear or non-linear opéeration,

processed on the two signals, as far as this operation results |n an

anal og internediate signal which fulfills the above expl ai ned
requirenents. 10 The resulting anal og isnternedi ate signal generated by the’

anal og intermedi 3§ SHIR¥o HSOLLALI NG unit is input to an anal og/digital
converter which has a re et e?lr?néned border frequency val ue, bel ow which

the converter atfT¥hRATs tHf EHP SIalerequenci es of the input anal og
signal. That is mmmPlifSthapqu(ﬁlgmdsanatog/ digital converter is connected

to the output oéoﬁ@@nghggtwgtﬂ%ﬁqbate signal generating unit. By means
of the apal ?g/dlg aay con rter angl Oﬁ |nterrred'éate signal I S
digitized, x afp §aﬁ?ﬁ“§i‘ 58t ¥ HIS) "Gah EFa ¥ gt PRIl

i nt er nedi at sos Yiegar mr@tgpnalwhﬂiqh denpuPaesssl gmalthkaswat sigreslts,one
characteri shisCrgli ghd alhisf egteyaemry\nzte@uwegcmnlan Iasuanegsmksrﬁ@df’&é&r mne a
digital Iowfreﬂ e]?lrfé’ grglail mthe d'%{mf rgerrre | ate slgnal 25 The
out put di gi CAP TNt EFTEYIAT It %9 'ip ngd FEFRETSRRRET v f r equency
determ nation unit, an input of which is connected to an output of the
anal og/ dbgi the cesnvirirey andibl mm:nieam/atéewmy gépkengeadby GthdiNit it is
possi bl e thnQ%ﬁ :{Hé&n%e'a‘iagégé%%lral' EEQH%&?%%&' BaL {nrn?”%é digital 30

intermedi ate Sig usi n erlstl ure us, the
desired di gPP&Fey grlrt@(}ué?ﬁﬁve§?%étﬁhlic Bamer aﬁrédlete’Fﬂén?%vP‘frr‘%ﬁiuency
det er mi nat i dregaencyrasaline,i bplewaitiet aheacoraﬁamzaaatenhan:eb\mm cutist .

Al ternativebye fP@qdéﬂelferseg!eema/ ﬂﬁ;u%r gho2bd %ﬁaﬂ BRYc Al SO dife 1 Pl ement ed
by a softvvare grotg % - & gra el execute any processor e g. of a
inpu t analog/ ggta converter 1s connected to th

output of the analog intermediate signal generating unit.

By means of the analog/digital converter, the analog
intermediate signal is digitized, i.e. for example sampled,
20 thereby generating a digital intermediate signal. The digital
intermediate signal has at least one characteristic digital
feature, with which it is possible to determine a digital |
low-frequency signal from the digital intermediate signal.

25 The output digital intermediate signal is input to at least
one low-frequency determination unit, an input of which is
connected to an output of the analog/digital converter. With
the low-frequency determination unit it is possible to '
determine the digital low-frequency signal from the digital

30 intermediate signal using the characteristic digital feature.

Thus, the desired digital low-frequency signal is generategd.

The low-frequency determination unit may be implemented as a
35 separate hardware unit. Alternatively, the low-frequency

determination unit may also be implemented by a software

program, which may be executed by any processor e.g. of a



WO 01/58020 PC7/ SX00/00015 6 conputer system e.g. by the central
processing unit of a conputer system which is then the | owfrequency
determnation unit. In other words, the determ nation ofl, )ﬁ Eop/ddbsi t al

-1 ow f requ8y/5&RYnal from the digi tal intermediate 5 si gna oPoes not
necessarily be perforned in the sound card itself, but may be perforned in
a renote processor as well. The characteristic anal og feature may be for
_exanpl e the anpl i tude of the analog ingernediate signal and/or its 10

deri vates, anal %g EQR L% qua&é%ﬂ [}#Q)%fe%gghgguﬁgwo rgquency

si gnal and ¥ equéncy of Ke anal og
i nt er medi at EEHYRA SXﬁHF’Br ‘f’li‘ T VﬁPeEhe LFEANERFY equency nodul ation
of the anal dgrdminatieguenty. sirgmlhearndotdte atted dgterghnét bop e \tird gnal ,

15 the phasg rgglf&utlhaowkgqu%ﬁeﬁmgat 2-5hO AYILYH bhoorflalial es. when

usi ng phase tion o e “anal oW Cy Si e anal og
hi gh- f r &quettdPadi §Rss, n°Ph1ée$Eﬁ%a§lgg Lﬁep%lf%’%tfq Hg‘eFHgd?%‘E%ds‘fadﬁial and/ or
its deri vaitasslﬁ/mmtu&angbpwsﬁqm‘edl ani arraiotteh @recabsgr | @av WwELIf.r equency
signal and the anal og hi gh-frequency signal, or any conbination of the

characteristic gnalog feafures .des ed abo char terlstlc digital
feature may'hb% (i%ﬁ,;a('ﬁgﬁff‘ﬁgéﬁ a%"@n%?ﬁ Pﬁ?lt%‘?}f %’ E]é’f"oﬁx?% Sre, i.e. for
exanpl e t hether@Eunlidadsf of heheliafialag intermediate sqggadl andlPoritia s

de;n vatﬁs t&éﬁb&tseg)g whEh| hbuske d?@idb:ﬁ&é%dﬁﬂﬂ:ﬁdrﬁ%ﬁeﬂﬁé! Shalde 1&g t al
I nternedl a g

eri e fre uency nmodul ati on,
30 the phase ko rhcé’(? gé‘?i aﬁ%ttehrrre ailgbashl eﬁnreﬁ%f&}no? Pte%Heri vat es, Wnen
usi ng phasethddinemiessy Phethelaneles intewmediafie isigephegndfer sitfal and/ or
its derivagerivdwis, usheg fsise fmdueaty ofodilattitn ofMbheadnfloi1dwre

charact eri sg} ol iy i gh&3! YhEStneAnde85" hPGE AN Rncy signal,

15 the phase of the analog intermediate signal and/or its
derivates, when using phase modulation of the analog low-
frequency signal and the analog high-frequency signal,
the pulse of the analog intermediate signal and/or its
derivates, when using pulse modulation of the analog low-

20 frequency signal and the analog high-frequency signal, or
any combination of the characteristic analog features
described above.

The characteristic digital feature may be the digitized

25 characteristic analog feature, i.e. for example
the amplitude of the digital intermediate signal and/or its
derivates, when using amplitude modulation,
the frequency of the digital intermediate signal and/or its
derivates, when using frequency modulation,

30 the phase of the digital intermediate signal and/or its
derivates, when using phase modulation,
the pulse of the digital intermediate signal and/or its
derivate, when using pulse modulation, or
any combination of the characteristic digital features

35 described above.



WD 01/ 58020 PCT/ SG00/ 00015 7 Thus, the characteristic feature, be it the
characteristic analog feature or the characteristic digital feature, is
enabling t ulation, i.e. reconstruction of the lo cy
signal, ei Bﬁ’e"g&ﬁﬁg analog or the digital low 5 frequencypgf‘/é{r;@ﬂuﬁg
Furthernore, the invention provides for an analog internediate signal
generating unit for processing at |east one anal og | owfrequency signal
havi ng an i nportant frequency 10 conpon&nt bel ow a predeterm ned border
frequency Vaiigs, !di chBk8EFBAIAR TedBileJO0CIA! KRG UALLJEOA RO an
anal og |nterrrl*raeijé ate sl nal sqgh é%%t Lhe_anal og i.nternediate signal may
be captured DYy & anal Bgfd?ﬁi‘f ¥ CONFEFEEL SthiPFitalabpature, dfture only
an anal og sigtattling fhe fevedikabion:.t hia. arddorstegeehoy ofinge dowve t he
predet er m negrdpicdRyy BHEANENCYitHed Whe TNEIANVPOEHENGELIBH A&, -Si gnal
generating Uﬂéque% gs|i§g§la unit for generating the analog Internediate
signal by usi'ng®at FeaSt one anal og hi gh-frequency signal, which has a
frequency above the predeterm ned border 20 frequency val ue. The

anal og/ di gi tRlrttenvereer tlevimemiohhpransda fdrmbar grdisge si gnal

generating | LdlNg, ' I.on. .Aar eferabl v used in

conj uncti onufv&%%ﬁ%%gggbdgﬁég%%%&ne%\%gécﬁabtgcf%zfg%§8?e %’rﬁﬁ%sgﬁﬁ&tcar ds
usual |y have®?hénadrgadountErianet staeyl hareo pe impertant fmeguenagval og
non- audito stgmairenti bhléw exjyencieterhthedy bdriepr Edeiaendyachlaey,dehe

frequency vajme QfediBeSoLith L YetherdPiisy diit %%\éé%é‘-ﬂ& A Mshig the
anal og/ digital_converter device 05’1 tge arl?ﬁl]og 3 |nter$recﬂ_a e srgnal
generating ufiTeFESIPERNGIIRRY (Fdch; Fhah thf SR legninrrimestiakie: Bigneh a
sound card bemores capppaeerivy dfhenahadOdiglitgill abneenter t evhicddy iiseahleor di ng
to the invesd icupriirel oRBy Gl |f1b8 bhEnd OIWi@H BIrrsQuHEF ¥idnideyi ce”, if
used '”3%P”J£¥E§dé%ﬁy“%gﬁg§'5%%%%9t8%r8re5§%ermined border frequency

value. The. analog intermediate signal generating unit

comprises a uni;'for generating the analog intermediate

signal by using at least one analog high-frequency signal,

which has a frequency above the predetermined border

20 frequency value.

The analog/digital converter device or the analog
intermediate sighal generating unit according to the
invention are preferably used in conjunction with a sound

25 card. As described above, common sound cards usually have the
disadvantage that they cannot be used to capture analog non-
audio signals with frequencies below the predetermined border
frequency value of the sound card. Thus, the advantage of
using the analog/digital converter device or the analog

30 intermediate sighal generating unit according to the
invention in conjunction with such a sound card becomes
apparent. The analog/digital converter device according to
the invention Will be called in the following “sound card
device”, if used in conjunction with a sound card.

35 |
As the analog high-frequency signal, a sine wave signal
having a frequency above the predetermined border fregquency



- about 5,

As the anal og hi gh-frequency signal, a sine wave signal having a frequency

above the predeterm ned border frequency gill WO 01158020 PCT/ SGOQ' 00015 8

val ue magﬂge used.' Preferably, the sine wave signal hggrcedsesuency of
01{38020; ¢ shoul d be noted that many sound cards can capture

anal og signals in a frequency range from20 Hz to 20,000 Hz. Thus,

choosing a frequency of about 5 5,000 Hz as a frequency of the

 high-frequency sine wave signal |ead8 to a googd:.anal og/ digital conversion

Wi th al Mos¢alusd mMags beOlisedp| prafetabhyor tind | imedwaveosideanthianuat i on of

t he anal og.j | gpa rther [ [ tion, the
anal og ou?fp%%w%’?ci %g é%%‘r}]‘g éc'zribro? ?g'cgﬁn%ct egpt%eghgg?n%lﬁ% or#}a%e anal og

i nt er nedi AVNG GREASGERRr SRR U APRLOFhELIT G e IS0 @nGreIPCY WHTIE is in
this case fwrdmldo dzpkex28p00ml Hzar thuss chemsirged fasqaescynsff agewer at or for

gener atg Ngs 41 33289ahEGbdehdy @3UEAE YR SN BlequentiBt LIRS wdfe anal og
out put of t',he sound _ card i s conne tez to,tkﬁ round, potential. and the
anal og i rptARak 1eG9EFRr # P 2 1PRAGIFHES TVEFSERR EHhAIIRSE i s

connect ed n® Ydms grfoandl poudstirdlormstien| dudHics tiney atit etuatiors wifsequent

capturing ofe the1302kagut nEgh@di ate signal using 20 the line-in jack of
the sound card. To solve this problem in a further preferred enbodi nent
of the invention an isolation wunit, e.g. an isolating transforner, is
provi detd, Imea ihprheroerbpiihents cfothecivnventiame thnahnglegtPPus t he

sound C?r d%f M isdud@ caebals Qbrickedt be ﬂﬁ@_biﬂﬂ)uﬁobﬁﬂéhéﬂaﬁldd‘le anal ng 25
R
ari ses w t Whiehsedanthégpeeses iy ol -SHplenA09d FeEfneds AL ivRed using
the |ine-iasjackigialt Benesationl far dendPatiivg atlrd epphdbgi hidhconverter device
accord&gg E?e&&ghcy signal. Sometimes, the analog output of the sound
. card is connected to the ground potential and the analog
input, also referred to as line-in jack, of the sound card is
connected to the ground potential as well. This may disturb
subsequent capturing of the analog intermediate signal using
20 the line-in jack of the sound card. To solve this problem, in
a further preferred embodiment of the invention an isolation
unit, e.g. an isolating transformer, is provided, the input
of which is connected to the analog ocutput of the sound card.
With the isolation unit, the ground potential of the analog
25 input of the sound card and the ground potential of the
analog output of the sound card are isolated from each other.
Thus, a problem no longer arises with subsequent capturing of
the analog intermediate signal using the line-in jack of the
sound card.

30
The analog/digital converter device according to the
invention may also be provided in a video card device or a
general multimedia card device, or just as a stand-alone
device.

35

According to a further embodiment of the invention, a
plurality of analog low-frequency signals, each having an



e

i nvention nmay al so be provided in a video card device or a general
mul timedia card device, or just as a stand-alone device. 35 According to a

further enwt'hrgg(% of the invention, a plurality of anapefsédandisequency
signals, eac (1aV| ng an WO 01/ 58020 PCT/ S0/ 00015 9 inportant frequency

conponent bel ow the predeterm ned border frequency value and a plurality
of anal og high-frequency signals, eachghaving a frequency above the
predeterm ned border_frequency val ue re Q’r ovi ded. . The analo

i nt er medi at S-MPOTEFAE| EFRILGRGYhiCOMRABER géﬁ%r%f%‘élemi-&efih&éﬂﬁﬁfog | ow
frequency sifyegiuenepdvahes rmashecpilveabityt of hnghodriglerfirequengpal s,
wherein the analog i 858K T3P aSE9EGhertas aboliar aht e5icidre-ARaLay features
whi ch make |1{ﬂrp055| ble to _d%erm ne each . nﬁl og Iowfrequenc¥ﬂ5| hal out
of the 10 plRAREFL JP8MTTHY JRd8y FOR-FTDG08cy ToF RALES PETEFRESEASE og
i nt er medisat esigngdalis e hiisyiembodimert raatiexasedi yaning e aphdpgclewt stic
O g1 LAl | on o e ol Nt pae SRty

igital |owfreqguency, signa r i.qital, inter hate signal,
wherein the ﬁﬁ%‘%;f‘"‘i't%h%’f&f‘s t?ﬁegla?lg}o%o% 5 _8&%%& %’r?jﬂ%ﬁ 838, 1 esponds to
sai d pl ur al ighpragsteghetey artonr égatwess sihdshl sakEoit rassibilengot he
pl ura: ity ofgeteain@geheddh fa’rmwgn_(tyw-ﬁfﬂ:ﬁﬁrﬁ:y ;sggﬁel gyt e Rhevi ded one
si gna ner A ng.al ! i of.,.an
hi gh-fr g(c?uer%&gsa}éggl %,g%or%eag%agba??‘?y%%%us? [ %ka?P %gnfér ators shelgc%l‘%?o%\hi ch

gener at es onditeEmedigte) thamal-y The dMEtsy APgRTTe Sionalghass.

Fur t her nor e,cHaraceesbeti ofdigigedl fgeteret ovhdchayake itrpozstibda vme but | ess

than the nurﬁ&rerﬂlﬁfanélméymﬂéff&fg?&mcytowpé‘%éeﬁ& %ggs@srﬂ&#,
wher ei n each _si gnal, ener at or ,genera es. So of e plurality of anal og
highe frequdite, Sapdkal SRt TerdREs cBigR= 1y, anergin) thi RRERItEePhg

provi deds ardigittpdt low-frequency signals corresponds to said plurality
of analog low-frequency signals.

For generating the plurality of analog high-frequency
gsignals, there may be provided one signal generator for

20 generating all of said plurality of analog high-frequency
signals, or a plﬁrality of signal generators each of which
generates one of said plurality of analog high-frequency
signals. Furthermore, the number of signal generators may be
more than one but less than the number of analog high-

25 fregquency signals to be generated, wherein each signal
generator generates some of the plurality of analog high-
frequency signals.

In the case of one signal generator being provided, an output
30 of the signal generator is connected to a frequency splitting

unit, for example to a plurality of band-pass filters to

generate the respective plurality of high-frequency signals.

According to the invention such a single signal generator is
35 preferably embodied by the analog/digital converter used for

capturing and converting the analog intermediate signal, and

further preferably by the analog/digital converter of the

i



30 of the signal generator is connected to a frequency splitting unit, for
exanple to a plurality of band-pass filters to generate the respective
plurality of h-frequency signals. According. to. thepifygijobsds such a

- single aﬂﬂéﬂ% erator i's 35 preferably enbodied by the anal og/ di gital
converter used for capturing and converting the anal og i nternmedi ate signal,
and further preferably by the anal og/digital converter of the ~~I1 wo

. 01/58020 PCT/ SGOQ' 00015 10 sound car#®if the anal og/digital converter
devi ce accsoundgeand itfhe€heneratogfdiigs tad edonsert o iedricar dedevdirmg The

anal og = hi gg- Eﬁ@%ﬁ)&%\tﬁhg&é' u&é@vasd%dsahnancamla@u@ét p‘ﬁleOQn&i'@g

anal og/di g a]il nverter arti C’tlgfe%a g an_a %ug: f the sound
card, is sb?‘? TRPIYROSYa Sp Fﬁ? | PXSV Ak 3f 277 n8§ E"%nal s by
sai d frequensjosfdigitiaig cgnvert@ac Hin gartheuphnrat iany a@falaaabugput

hi gh- fr@QUQECt’héléBlﬁrié caa, ngsaspiitﬁ@aeaﬁxoaaoymﬁﬂqa@f %&ehﬁam@ed bor der
frequency ﬁ #fe Eaceh r0\u de naI 0 r% gre] frequen naI re]?erabl y
a 10 uni q “e‘a"cf’éh ran ¥he |f‘ Elgit s@e(ﬁ e bmf‘pUts %t the
frequency ofpthetpiuraliity, o@eagalqmén@brﬁaegu@mcr reiondle ppuUiagidy of
band- pass Eirbgeesdy rmgbv@pthenpkéaewnﬁmaesbﬁdei or:ﬁeqaiewogrl wvhyud5 of

| sotati on Mabhoplaliddie A9Ks f 56 UAselRULPERSR Whd NelBagyoy £ OVEding

a pluralit gener a each si g may generate an
anal ogifi anFFIBﬁu engyg8P9Ravi ng a frequency above t he predeternined
border 20 frequency value, wherein the signal generators are connected to

an i nput ofeutBReARGLO dil eLuBdLRLF %&?@Es%@e{ﬁé'i{l%qa g Each signal

gener at or i n&: se an jsofat]on uni secure I Vi their outputs
froma con®BhipbIRAYHIE, S8 - FhetBR A HHESgPEaFR %o?ﬂz’é*tpef"r&é%%e ofs
pr ef err abl papdepagedilters) ey aptimpmliler beystmmectidd sivoml glbeahited, that

the ceEPULEr ; s¥ShEIBATRMNIRG %oPefﬁ@"h?on%Oﬁﬁl%ﬁése& pgdyeash conputer, a
not ebook, as well as a palnpilo etc.

In the case of providing a plurality of signal generators
each signal generator may generate an analog high-frequency
signal having a frequency above the predetermined border

20 frequency value, wherein the signal generators are connected
to an input of the analog inﬁermediate signal generating
unit. Each signal generator wmay comprise an isolation unit to
securely divide their outputs from a common potential.

25 The analog/digital converter device is preferrably provided
in or for a computer system. It should be noted, that the
. ™
computer system may be a personal computer, a Macintosh

computer, a notebook, as well as a palmpilot, etc.

30
BRIEF DESCRIPTION OF THE DRAWING

FIGURE 1 is a block diagram showing the basic concept of the
analog/digital converting according to the preferred
35 embodiment of the invention;



30 BRI EF DESCRI PTION OF THE DRAW NG FIGURE 1 is a bl ock di agram show ng the
basi ¢ concept of the analog/digital converting according to the preferred
35 enbodi ”WHO]%IM he invention; WO 01/58020 PCT/ SQ0/ 0003&ErsdobobdiSVRE 2 s

a bl ock di agram show ng the concept of the internediate si gna1 generating -

unit according to a preferred enbodi nent of the invention; 5 FIGURE 3 is a
bl ock di agram showi ng the signal genergjor unit according to a preferred
enbodi ment of the _ipvention, FIGURE 4 1s a bl ock diagram showi ng the
concept of EREVREQ241%id fLockunlt reram fbpvwdngnbhe qeanaeptnati sheuni t
according to a pref elredmediete netgnadfl geheratiweninien acEbRgScd s a bl ock
di agram showi ng a cQIEUKSHeaY Shb kRN eEUdLa0: SRMR L conponent s coupl ed
to a conputer bus according to a first preferred enbodi nent of the
invention; FIGURE 6 is a bl ock diagram showi ng a conputer system 20

i ncl udi n§ s&IEVRE 2 ohpenériocke digdienin tabhowingnpbe esignals ganepationguiic a

second preferred enhodidghaihgofo 4 Hrdfeventi SbodineeSOR £iL ON OF THE
PREFERRED ENMBCDI MENT, OF 'EI—.IE | N\VENTI ON  Preferred enbodi nents of this

i nvention and nodi fiations™thereof will now be described in detail with

reference to the 30 acconpanying drawings. 1. First preferred enbodi nent
of the invept&URE 854 ra Blechk, dBadfdip WhowifySteeN dedebt SPOMKHe 11 WO

01/580290PCT/SG{XYOQﬂiétaizlow-frequency signal determination unit
according to a preferred embodiment of the
invention;

FIGURE 5 is a block diagram showing a computer system

15 including several components coupled to a computer
bus according to a first preferred embodiment of the
invention;

FIGURE 6 is a block diagram showing a computer system
20 including several components coupled to a computer
bus according to a second preferred embodiment of
the invention;

25 DESCRIPTION OF THE PREFERRED EMBODIMENT OF THE INVENTION

Preferred embodiments of this invention and modifications
thereof will now be described in detail with reference to the
30 accompanying drawings.

l. Pirst preferred embodiment of the invention

35
In Fig.5, a computer system 500 is shown.

b



The conputer system 500 conprises - a central processing unit (CPU) 501, -
a random access-nenory (RAM 502, - a bus arbiter 503, 5 - a video card
504, - a hard disk drive 505, a CD-ROMdrive 506, and &@g&mﬁolﬁard devi ce
507, all WPOMB8MYE conponents being connected to a corrpu?er us 10 508. The
sound card device 507 conprises an input 509 for inputting an anal og
signal via a mcrophone (not shown) or via a sensor (not shown). 15 In
~this embodinent it is further assumed*®hat an analog signal 510 is input

i nto the sghadcompukeie\syatem0300i congra seisnput 509, wherein the anal og

signal 510 _c?npé;',@ggl $HRlss 1 gMRANE Ny Ehaat | east one inportant

frequency below a_20 predeternined, border frequency value, and is,

t heref ore, ~aft r‘a’ﬁ%‘l"ﬁgﬁ?‘iﬁﬁsf'F‘Sfﬂﬂﬁ}ﬁcw)gﬁ&z.’ In this enbodi nent, the

pr edet er m red besderbiteey®@3cy value is 20 Hz, as a further described
comon gound;Ccaf 8ed lda@Hdat process, i.e. capture and convert signals
with frequency, co nents .bel 20 Hz. 25 Via the input 509 of the sound
card devicé 3017‘?1'5%81 éfr&ae ?%\Ffrequency signal 510 is input to an anal og
i nt er medi atea SPgREM s FOmgandit 511. 30 As shown in Fig.2, the anal og
| ow-frequency sb@hal cdd desricenpot, to the anal og internedi ate signal
generati ng it b ere a 0g_ inter i i I 3.1.8 generated
using the aggaﬁgg%%%'sﬁfroer‘gggﬁg?gg?%h% %%&egﬁ 52‘%‘?5&%0 uhtl%'%hyhgrequency

si gnal 2015985 WO 01/ 58020 PCT/ SG0/ 00015 13

The sound card device 507 comprises an input 509 for
inputting an analog signal via a microphone (not shown) or
via a sensor (not shown).

15
In this embodiment it is further assumed that an analog
signal 510 is input into the sound card device 507 via the
input 509, wherein the analog signal 510 comprises signal
components with at least one important frequency below a

20 predetermined border frequency value, and is, therefore, an
analog low-frequency signal. In this embodiment, the
predetermined border frequency wvalue is 20 Hz, as a further
described common sound card 512 cannot process, i.e. capture
and convert signals with frequency components below 20 Hz.

25
Via the input 509 of the sound card device 507, the analog

low-frequency signal 510 is input to an analog intermediate
signal generating unit 511,

30 As shown in Fig.2, the analog low-frequency signal 510 is
input to the analog intermediate signal generating unit 511,
where an analog intermediate signal 203 is generated using
the analog low-frequency signal 510 and an analog high-
frequency signal 201.

35



The anal og hi gh-frequency signal 201 is an analog signal with frequency
conponents only above the predeterm ned border frequency value. 5 The
anal og hi gh-fr ency signal 201 is generated by a sign or 202,
which wil B8V ribed later. The anal og high-frequenglif:T g@gﬁﬁé01
according to this first preferred enbodinent of the invention is a sine
wave signal with a frequency of 5,00 . 10 According to this enbodi nent
of the invention, in the analog interfediate signal generating unit 511,
an anpl i t udeke iRl PdAbofrewenayalsdgnadu? 9% cdeu@mc pneilgaasidi)l avidht he

anal og hi ghffe@uprenc yosippaensy cortliyg adbva 0dhé prededeiinhed Sosidial i s
carried outfré&h v%%ugp anal og hi gh-frequency signal in the formof a

si ne wave sal d anplitude nodul ation can be carried out by adding the
anal og | owfrequency signal and the anal og hi gh-frequency sine wave signal

and inpEtiTNge drdwlogedubhifigeqigny stignal 2oule Agenepated iRLA sighage. At
20 the out pigndfaddie 20deni e Aal 8 a&éfffﬂ‘éf!i qbEed 0pAl AQ3JS thus

provi ded. . shoul d be noted that, as exgﬂglned above, "1 ns ead Jof usi ng an
anpl i tude n® .rie@HfmSHysb?’F‘Fé{ ir’?&dﬁf"e’t?’ﬁ' g dhiPdgetvFsopraferredear or
non- | i near emgdimentapifohhepintantippl ieda tsingenaeeasighdl witdl ag
i nt er medi at er&qiidly €35, 6o@.uz. frequency nodul ation, - phase nodul ati on,
- puls dul ation, 30 - change of the anplitude, frequency, phase or pul se
of the ""anal og | owfrequency signal, respectively, or - any conbination of
t he techni RR2CHAENG: Epeha® RrELOGEReNsueH kheofinvisatdoml otp ititeeameilpgt e
si gnal geneimtdmgediace sBdndll hdneraenngcieid 5212Nah i1 Hugd common sound
card 512, itﬁbddh@t% gng digendn8 o;ulgg_gg%% er oﬁ t ound card device
507. The sound card 5 g pracf}cgﬁiy CUt S BIT ana 8%Q§i§ éh%?d~gﬁﬁ
analog high-frequency sine wave signal 201 as a carrier
15 signal is carried out. In case of an analog high-frequency
signal in the form of a sine wave said amplitude modulation
can be carried out by adding the analog low-frequency signal
and the analog high-frequency sine wave signal and inputting
the resulting signal to a diode as a non-linear device. At
20 the output of the diode the analog intermediate signal 203 is

thus provided.

It should be noted that, as explained above, instead of using
an amplitude modulation, any other modulation technique or

25 any linear or non-linear transformation may be applied to
generate the analog intermediate signal 203, e.g.
- frequency modulation,
- phase modulation,

pulse modulation,

30 - change of the amplitude, frequency, phase or pulse of the
analog low-frequency signal, respectively, or
- any combination of the techniques described above.

The output of the analog intermediate signal generating unit
35 511 is connected to an input of a common sound card 512, in
. . ™
this embodiment a Sound Blaster , of the sound card device

507. The sound card 512 practically cuts off analog signals



- the numbewos/s8R2es per sanple is 16. 5 It shoul d be not E§"FH

WO 01/58020 PCT/ SG00/ 00015 14 in a frequency range fromO Hz to 20 Hz. The
operating range of the sound card 512 is between 20 Hz and 20,000 Hz. In
this enbodinment, the sanpling rate of the sound card 512 is%{‘?0 o1 50 Hz and

ue to the
| inear or non-linear transformation used, it is possible to determ ne,

l.e. to reconstruct the analog | owfrequency signal 510 fromthe anal og
i nternmedi ate signal 203 using the moddfation 10 information or in general
the infor mald anfebquént¢herdrgeedironr 0 Mor:d i20e&z .t Thaséperatingn ranga
charact eri gfd %hanabggaf_@ﬂalrsq-z bbb R SO 16ALAGSAE, o0 ir% cgsgeral ly
speaki ng, an_anal og/digital cqnverter, t£1e appl i ed ana O%[I nternmediate 15
si gnal 203 §™®ogigebfze ,etsf?é?Pg'ngE?lté?a?' f§ea sgpget 6red i Mt rifedifalalsi gnal
301 (cf. FiHg &ndwbhehnumsbgyr @f dedsapen sahpjie dls 36t put 302 of the sound
card 512. Furthernore, the sound card 512 conprises an anal og output 303,
also referred .to_gs,a |linel/speaker-out j.ack. At this analog output 303 a
20 5, 000 HzItsisﬁ‘@“\;xnges’Iqﬁth% '%(?%'i 9B R e LiPRREUGH PR T3S zati on by
means of tHeraneicdmshionSiged ndt Lafpessitilen tgedetpriire « ol tshe tanpl i t ude
rmd:Jl at |2 gnlfécdfn@%t:uctﬂahé ér[lilltlfgrmbwoﬂ:é’@_k&&:y lsipagsi _bitle ﬁﬁ?ni agenstruct the
anal og ow~f regenc s%gga.. us, S, possible. after
digitizati o?rPat189agBP§/’¥‘§e 'eno%uﬁljépﬁgnzé%_‘tk%le@dﬁ:g‘let g’f)au‘lp%%leornned_i ate signal
301 i n 1o deinfioymasdonsor utt generay the ginfozaat lognabeel udiv L iglegHaPr Thus
it shoul d heomatiedart beansidsrgtienahs & hchamabtleaticobci andldmificatuee.t he 30
I nformati on about the linear or non-linear transformation used as a
characteristic anal og feature becones after digitization a characteristic
digital feattirtdenseHRdhfeFditl2  ¥higksip IMETRddEnEPRYEIRS ARyt al
| ow f r equenmyalicydagitdd ¢énehoerd bhenappidied hahlbheiavatngiiktgh- f requency
signal 1304 sppovi 99d 3k &hei ANA0I ALY AQRkihBeas@itpard 512 may

intermediate signal 301 (cf. Fig.3) which is provided at a

digital output 302 of the sound card 512. Furthermore, the

sound card 512 comprises an analog output 303, also referred

to as a line/speaker-out jack. At this analog output 303 a

20 5,000 Hz sine wave signal 304 is provided.

Through the digitization by means of the sound card 512, no
information pertaining to the amplitude modulation is lost.
This information makes it possible to reconstruct the analog

25 low-fregency signal. Thus, it is also possible after
digitization to apply a demodulation to the digital
intermediate signal 301 in order to recomstruct a (now
digitized) low-frequency signal. Thus it should be noted
that, in general, the modulation information or the

30 information about the linear or non-linear transformation
used as a characteristic analog feature becomes after
digitization a characteristic digital feature with which it
is possible to reconstruct a digital low-frequency signal.

35 It should be noted, that the analog high-frequency signal 304
provided at the analog output 303 of the sound card 512 may
have any signal form, which can be generated by the sound



have any signal form which can be generated by the sound WO 01/ 58020

PCT/ SCOOr oOOI 5 15 card 512, and does not necessarily have to be a sine
wave signg g(%si ne wave signal 304 is input to an i sgdldostbuordnit 515 5
for the pur pose of isolating the ground potential of the [|i1ne/speaker-out
jack 303 and the line-in jack of the sound card 512. Fromthis it should
be understood that, according to thisgnbodinment of the invention, the

sound card 51 erates as the sign enerat or 203 for generating
PU TR L TS AL T L R e
generati ng sAignals1l. However,. any other kind of signal generator 203,
whi ch generates an anal og si. gnal with frequency conponents which are all

wi thin the uency _r.an e.sound card 512 and above the

pr edet er ni n’telbe%' %afg g?’%r&]a erT”cgt o8 0BPRRy- DA 48RRI B FandE with the
i nventi én. foun the purreset el ispdiagingntheigrBrg potennirktafi the a furt her
Inp;Jt OL trl}Bmé}ts@femérabet Sjagmllsogﬁaﬁa?th@gloma—th acktém&htea@&%an? the
anal og high-fr nc g inter jate
signal 301 |§s (ﬁlgi%t %rglng?ﬂ %TQ: Shﬁe%c B%‘l&l mgeg‘eir%%a’uaocr@uggf‘ 9513 (see
figs. 1 and’-‘B)thlﬁ grRAAEReRE d-‘rfgltthﬁl lFB?\PH%uéﬂ?@y%%aEa@@lﬂs ageqer at ed.
25 The | ow-dpearteac psSthaadiglailegenagaton 208 tforldettétdtiyvthe descri bed

det g I
it or e at SRt HEB0E ekl st iod B0 3*2?3**?& R
| ow f r equerRSPHAAE HE%Er?ﬁ]rTat‘ﬁ"Hﬁvﬁﬁrta@ié’ sign@dnd- pass filter
401, whi ch genprdticcadBy whidngenesatés capanaileg emglsaljsvitﬁhe frequency

range of 4, @f&ﬁ&c&océ mBO8en 3P WHA cACELE AT i@ Kb Ret hé epifuetidhodbAget . - an

envel op ext r@ Cny s%ﬁln égzzd ﬂy %rl)ldwa ovcla3 etlgeespcrreldgte:grmlned border

15 frequency value may be used in accordance with the invention.

An output of the isolation unit 515 is connected to a further
input of the intermediate signal generating unit 511, thus
applying the analog high-frequency signal 201 thereto.

20
The digital intermediate signal 301 is input to a low-
frequency signal determination unit 513 (see figs. 1 and S),
in which a digital low-frequency signal 514 is generated.

25 The low-frequency signal determination unit 513 will now be
described in detail with reference to Fig.4.

It is to be noted that the digital intermediate signal 301 is
a converted (digital) signal.
30
The digital low-frequency signal determination unit 513
comprises
- a band-pass filter 401, which significantly attenuates
frequencies outside the frequency range of 4,000 Hz to 6,000
35 Hz according to the present embodiment,
~ an envelop extractor unit 402, which will be described
later in detail,



| ater in detail, gill WO 01/58020 PCT/ S&0/ 00015 16 a |ow pass filter 403,

which significantly attenuates frequency conponents above 150 Hz, - a

par amet er utation unit 404, which will be described gjrlg looba detail,
e ater

coO
and 5 - a™oHSB20 G scale unit 405, which will be descri

in
detail. As can be seen fromFig.4, the digital internediate signal 301 is
input to the band-pass filter 401. 10 e filtered digital internedi ate
-signal 406 which is nainl in the frex uency range between 4,000 Hz

to0. 6,000 Hz ias lowppesstHilter dddel vhich xeigniifdcanhly agvenustes t he

envel ope extrafledbyUBbipdiehtid@biovkt eseduslj gital internedi ate signal

signal 406 is pr i f.ol | Qwi ng QA ver e filtered.digital

i ntermedi ate % ipga%aﬁggggé%“%%t}%% S&Q(‘f\ﬁ&%‘ﬁe&&w%ﬁih% #%Sece%l%\?gl ope
extractor uAter 4p2desadl digfidal extractor signal 407 given by: 10

i fn=l or 3=N ¥ (@ )shifxtand+dcdle uni€ MOBNOwkidh) wili( Be- degcrilsbX (Iaker x(n + 1)
y(n - 1) ot; rd%'tgql‘[he digital extractor signal 407 is input to the

| ow pass filter 403. Adigital lowpass filtered signal z(n) 408 as the

generated signal by the |owpass filter 403 can be witten as: z(n) = A
s(n) + B b wer beAsaan Brauw Figodst ahé sdiqutils(inrerme@iaiod icignal t he sane

as the digidal syensiap 06 ¢he vie-padsapal QG 14¢.frequency WO 01/58020
PGT/ SGCIIO)’ 00015 17

The filtered digital intermediate signal 406 which is mainly

in the frequency range between 4,000 Hz to 6,000 Hz is input

to the envelope extractor unit 402,

15 In the envelope extractor unit 402 the filtered digital
intermediate signal signal 406 is processed in the following
way.

Given the filtered digital intermediate signal 406
20 x(1), ..., x(N), the output of the envelope extractor unit
402 is a digital extractor signal 407 given by:

0 ifn=22orn =N
y(n) = {x(n) ifl < n < Nand x(n) > x(@n ~ 1) and x(n) > x(n + 1)
y(n - 1) otherwise

The digital extractor signal 407 is input to the low-pass
25 filtexr 403.

A digital low-pass filtered signal z(n) 408 as the generated
signal by the low-pass filter 403 can be written as:

zln) = a-shn)+ B

30
where A and B are constants, and s(n) is practically the same
as the digital version of the desired analog low-frequency



signal 510. Using the fact that z(n) = B when the analog | ow frequency
signal 510 is zero, the constant Bis estimated by Bl (by the paraneter
conput ati o i 04) according to the follow ng formul g @GMM,@% = M z(n)
n=1 where W@Fﬁ% is such that the signal segnent (z(l?‘,’r. .., 2(M} does”
not contain any input fromthe analog |ow frequency signal 510. The
estimated constant Bl 409 is 10 provided to the shift-and-scale unit 405.

In the shift-and-scal e unit 4Q5, igital w-frequency signal sl(n) 514 -
i s gener at ed® ¥ %ﬁrqg ﬁgl?%et eoIfI‘BE}‘Sg/i ﬂféatf%{‘ﬁufa? Bew; the)janalog hpw-" B1)
Al where Alfreguemcyr Bignati$i0 disogenocdriyt awinstentsBals ptimatpdsbg. 20 In
thi s embodi n%pt(,byatﬁel parénétd@orplsieidn Alnit 2029 ladsorLiHys eB. cHRe nay
obtain a good estimation for the constant A instead of arbitrarily
choosing a VEPLIOWARSFORBRAY: a known i nput anal og | ow-frequency si gnal
510. 25 By adjusting the arbitrarily chosen constant A until the
magni tude of sl (n) kecones practically the same as that of the known input
anal og Iovv-fgleqy c §(Ir_gnal 510, the value of Al becones a good estination
of the constant A1 30 The basic general principal of the invention wll
further be described with reference to Fig.l. ;ill WO 01/58020
PCT/ SGOQ' 00015 18 The anal og | ow-frequency signal 510 is input to the
i nt er nedi at evhsingndl (Yere¥htishpughi £hal ltheysiighadenegmerds t he
{z(1), ..., z(M)} does not contain any input from the analog
low-frequency signal 510. The estimated constant B; 409 is

10 provided to the shift-and-scale unit 405.

In the shift-and-scale unit 405, a digital low-frequency
signal sj (n) 514 is generated according to the following

formula:
1s

n)—-B
81&0 = Gi ) 1)
A
where A3 is an arbitrarily chosen constant for scaling

purposes.

20 In this embodiment, a value for the constant Aj; = 0.001 is

chosen. One may obtain a good estimation for the constant A
instead of arbitrarily choosing a value A; by using a known

input analog low-frequency signal 510.

25 By adjusting the arbitrarily chosen constant A; until the
magnitude of sq(n) becomes practically the same as that of

the known input analog low-frequency signal 510, the value of
A1 becomes a good estimation of the constant A.

30 The basic general principal of the invention will further be
described with reference to Fig.l.



anal og i nternedi ate signal 203. The sound card 512 uses the 5 anal og

i nternmedi ate signal 203, which conprises frequency conponents which can be
captured by the sound card 512 and digitizes the analogméqéﬁgﬁﬁg%ate
signal 20WO0H®P¥by generating the digital internediat ' 1, which
includes the digital Iowfrequency signal 514 and the digital 10

hi gh-frequency signal. The digital internediate signal 301 is input to the
low frequency signal determination unt® 513, which generates the desired
digital |owfrequency signal 514 which constitutes a 15 digital

reconstruct g Qﬁawge mﬁlf%qheﬂ%}r@fgm%w' 983 il &0 EneSecond pref erred
enbodi nent of t nvent one?ts in.the first anh in a

second enbo&Pﬁ%ﬁT%él%ﬁﬁa%i?ﬁ&?egeﬂfY?FﬁﬂQNWHé er'¥heh fEsEREeS /MRS can
be seen fromn&lggGintexmeddiatg sdagnalk ’d Theefeund drawhifd@ meas thet he

itsg\{en% Bg@ GISgisig%l ﬁ%ﬁd@ﬂ%@e?s@é?&ﬁ'ifdy hich z%ésowﬁe aaepc%?,m ggzl s
n,anal o OW- 1 regquenc na

are 30 |np89m98n%p% r ﬁ&oﬁ&Png i %fgx gﬁ %Efq % %E&?gtg gS|gnal

generating Gagitises, tBo@nadosy, 1BU€nN¥b§$@cﬁi99¢¥ 203w thexrghyl og

i ntermedi at gegfbgaging ey atligagamnmsemlae%s@@eh 308 wfiensi mlar to the

anal 09 Lt eilRglals Slnal.9RRCiAl Akl BSS0LEIAK [0 el hisicar

enbodi ment 0 e 1 nventl he n ana
|nterneapat@lghgﬁﬁ?qmﬁgﬁéﬁéﬁpﬁé units 605 606, 607, 608 receives an anal og
hi gh WD 01/58020 PCT/ SGOO 00015 19 frequency S|gnal out of a correspondi ng

plural ity ofwa asalog HdlnbheaUenci:3hoagh sy 90&;,% Q4L 1842. Sinilar

to the anal q # uen(i6 g first nent each analog
Iowfrequenégeg}“aﬂ%}' B c 6@3"“’6‘?& “Fi’&§ at3t eﬁ’%‘t FEERERE atte
frequency cdeponedtdimitai ﬂh@ frequency signal 514 which constitutes a

15 digital reconstruction of the analog low-frequency signal
510.

2. Second preferred embodiment of the invention
20

Similar components in the first and in a second embodiments
are denoted with similar reference numbers.

25 As can be seen from Fig.6, according to a second preferred
embodiment of the invention, there is provided a plurality of
n analog low-frequency signals 601, 602, 603, 604.

The n analog low-frequency signals 601, 602, 603, 604 are

30 input to a corresponding number of n analog intermediate
signal generating units 605, 606, 607, 608, respectively. The
n analog intermediate signal generating units 605, 606, 607,
608 are similar to the analog intermediate signal generating
unit according to the first embodiment of the invention.

35
Furthermore, each of the n analog intermediate signal
generating units 605, 606, 607, 608 receives an analog high-



predet er mi ned border frequency value of the sound card 512. Each of the
anal og hi gh-frequency signals 609, 610, 611, 612 10 has a frequency above
t he predet ' border frequency value of the sound c erein
each anal o‘é’ro@éﬁ’?“frequency signal has a frequency in aa"trjdr?(%ééwp%quency
range. In other words, the first anal og hi gh-frequency signal 609 15 has
e.g. a frequency in a range between 2 and 4kHZ, the second anal og

hi gh-frequency signal 610 _has a frequency in a range between 4kHZ and
6kHZ, the tFFeEency Sd9RRGNOYHY cfuenEprresppndingl Pluasl ity rafjuwenoplpg a
range bet weleiglbkitéqmetcfksgnalandobheesnes | hemmnalead . hi gh-frequency signal 612
has a 20 frequency in a range between 2n kHZ and (2n+2)kHZ, wherein all of
t hese frequency ranges_are within the frequency range of the sound card

512. Ther ef VL1184t &% 5PG) andfise Lo -Ereamencih Aiggah §h-thedidaséy 25 signal s
and, _accor denigdimenite tath| amuinige lon- ffedienagnalianal | ot f reppyesoy, si gnal s

to b ' t i i ' L t i nput
bandvi b or g oo o Aeb Ehd Inpoptant | Sikdubrley Ehiifofihe 1S1E9 Bhet "The
anal og i ntRASRASHSAMERE gﬁ%ﬂ’ erpr‘g&?ﬁb‘@ﬁc?r ”t%@%ﬁﬁ?o’f‘l‘%qalréqééﬁcy 30

signals and the anal og hi ght-frequency signals nust be |lower than the

total inputgfands éhb ghalé HMIErEghéhey NEARALOGSI Hy-d " @94engy2Si gnal s

609, 6 1, 6 enerated_ i | ff.eren s._35 According to a
first aQJi ef%aa iavjef%e\%lgrclgﬁ%&s‘ﬁm}\:ﬁei ﬁr#egf? e egg%% FESEBEY provi des at
an anal og otAlR cS08heheperst AABdo318g0aterRdT Saph/ @E0k® hdghone anal og
hi gh- f r equeneyquRitcpUEighghdas3@4 fwbhadndys imMRULNiGié EregiiehnchPk8ngé gnal s
generator unit 613. The nmultiple signals generator-unit 613 conprises a
signal splitting unit 614 with n band-pass filters 615 which have
filtering rghgddes ¥erdsdi e fdrehearr el dHioR-fangeenae siigaglf 609t he n
anal og 15hi dles reeguencfredqusalys 1608, radde Hekeefil2kuT hand) kAR - PRSS

second analog high-frequency signal 610 has a frequency in a

range between 4kHZ and 6kHZ, the third analog high-frequency

signal 611 has a frequency in a range between 6kHZ and 8kHZ,

.., and the njth analog high-frequency signal 612 has a
20 frequency in a range between 2n kHZ and (2n+2)}kHZ, wherein
all of these frequency ranges are within the frequency range
of the sound card 512.

Therefore, the total number n of the analog high-frequency

25 signals and,_accoréingly, the total number n of the analog
low-frequency signals to be processed according to the
invention is limited by the total input bandwidth of the
sound card, since the summed-up total bandwidth of the analog
intermediate signals produced from the analog low-frequency

30 signals and the analog hight-frequency signals must be lower
than the total iﬁput bandwidth of the sound card.

The analog high-frequency signals 609, 610, 611, 612 may be
generated in different ways.

35 |
According to a first alternative, which is shown in Fig.6,
the sound card 512 provides at an analog output 303 thereof



filters 615 are connected to n isolation units 515, respectively, which
are simlar to that of the first. enbodinent. The n isolation units 515 are

only needed, if the 10 anal og |nput and the anal og outp espective
- anal og/ di NAYSBBBnverter, i.e. according to this embodi lr%ek‘r{{gkmiﬂ)gls;ound card
512, share a common ground potential. At the outputs of the n isolation
units 515, the n analog high- frequency signals 609, 610, 611, 612 are

- provided. 15 The sound card 512 is co %ol ed, viza a further input 617, by
a control simganadog, hmhcfrecslqnlcwpubnubysxgml(ﬁ@%@m018018 tinmutt he needed

anal og hi gf&ﬁtr&ququlpyémgﬁmglené%wﬁ uxﬁrtow-_ldedriaa &\E‘Ptﬁ%é‘d card 512.

The anal og hi fre ue t nal 304 is d anal og

si gnal  corfpr qq’ﬁl JH: f%li% Jﬁlﬁﬁe %é%&g‘a h‘é%’c’f%s rf’%‘r

gener ati ng &¥e mt%u ghban@mflétgﬁal él%o@ucell@avslillﬁqmngmem ng to a

Ztlecz:ond Eslbt efdtirdieg thethe aNtdf@nitydRan§es rmﬂwrfargaaém%k@lo t611
may be .prqvi n re s r a ner no

shown) , eaclﬁ Eg} fq:%%eug}(lng glgr?%lﬂg\%l dgggh:%ﬁi ‘gh- rqugnlgifasl%rﬁ% S(I n case

of one si gn%’rltgaefr?elsé%ﬁretwuﬁﬁ?@tdaﬁ:@dnrﬁ- tHem ¥gits05kFgh- frequency
signal is irgedtiveliyhewhbclvaartesdnmibad tsigral ofpkhet Epgstinit 614 with n

band- pass fétm&{ﬁne@i;ll'rhéhﬁr%a[& 1QAUGHL RS s %ﬁ”%h?gnﬁé@eér%@et@%‘éy

signal s 609 610 and case of n Slu% erator's,” eac
gener at’dt prRAARELTENE BRd: HRe AoeilrgyCHERNG egﬁeFPﬁﬁEé’ﬁ%y 35 signal s
609, 610, 6aﬂaldﬁmaumlme¢tbgnvauhdill58620a€ﬁ§¥d§3§0t60635s éfiboitiomrdi ng to a

third alterpgdidRmd b:%rang-wgléiia@et al coh@By :Ecﬁihd goeenwslsqw%‘eard 512,
may provide | ur al %‘ |Q outggts g |d|n a plurality
of anal og ‘ﬁ‘?'g‘fq (ﬂj gy oh?%[ﬁ PgHa g¥/‘ B?I?zgﬂé used to 5
generate th§r¢q¢ﬁrg-|¥ siggadéaceOsi FIQ.s6809, Gm@r%provsied Furt her nore,
each angg og high-frequency signal, be it

The sound card 512 is controlled, via a further input 617, by

a contreol signal 616, which is provided by the CPU 501, so

that the needed analog high-frequency output signal 304 is

provided by the sound card 512. The analog high-frequency

20 output signal 304 is preferably a mixed analog signal
comprising signal components with the needed frequencies for
generating the n high-frequency signals 609, 610, 611, 612.

According to a second alternmative, the n analog high-

25 frequency signals 609, 610, 611, 612 may be provided by one
or more separate signal generator(s) (not shown), each of
them may e.g. provide one high-frequency signal.

In case of one signal generator, the generated mixed analog
30 high-frequency signal is input into the above described

signal splitting unit 614 with n band-pass filters 615,

thereby producing the n analog high-frequency signals 609,

610, 611 and 612. In case of n signal generators, each

generator provides one of the desired n analog high-frequency
35 signals 605, 610, 611, 612 directly.



generated by one or nore separate signal generator or by the
anal og/digital converter (e.g. the sound card 512), is 10 optionally input
into a separate isolation unit for the above nentioned efore
appl yi ng t FENPYSB920 e correspondi ng n anal og intermnedi at Bgtlgg”?@ﬁmgener ating’
units 605, 606, 607 and 608. 15 Furthernore, the alternatives described
above may arbitrarily be conbined with_each other, thereby generating the
n anal og hi gh-frequency signals 609, 0, 611, 612. In the same nanner as
t he anal og AfcerAdugate aitdHad adteeratiae,nghenanabdd/digrardi ng to t he
g Bg st GSgbOdidm%rtéhﬁ @.garmieogphﬁaeéar%ﬂiatze ﬁhg%oﬁefsgeragggag%y%wg 2(1305’

: : a 0g,l redi ate_signal s : , , :
respectivelggsﬁgg$§é %ﬁgﬁgﬁ%ngﬁPég |9¥ﬁgl§?g%aP‘“§%§FY6f ,3B2°9 621 are
input to a iﬁlgﬁalfrﬁww (FHEPUS 2 8199 o Wwhiehnmayiadispctilyt bemesedtt si gnal s

618, 6195 62enefdteatise M Xdadh-Ergquitycy FikphYsSe0d) g d,hgihnpgiz N anal og
I nternmedi ate signals 618, 619, 620, 621, thereby generating an anal og m x

signal 623. 30 The analog m x signal] 623 is input to_a signal conditioning
unit 624. | FUFRBeITgRed SATIPPROAT it dhifiregnency ignedl.ofeni% signal 623
i s processegeneraste® by wmg crhabré heemanteastgnahnpdmgatordot i Wpathesi gnal

satisfies a ' LT} i 0 rd; 512 (e.g.
require BEE6S) 141 AL cénveRect t&%{' h ISC”EHIM(;ance; gﬁ? J'§V\iD (()1/ 38020

nts_on "1 nput, voltage, current and I pes ] [l
PCT/ SGORP 006PS 10881 b, i ng, 3RED 8 Feraratioq Lant et e Yt RBReWeR ,ak5HS onal .
it is not meoticney purpaseg. beferalmprd yieguthemerd sheacobeessatdisig ed by

choosi ng suint ahhBogNEdtbntiddAcer S0HRNC yetkgaBl g 1#IYsS Bo5aDEFs CyRoNent s in
the n analo%nhngggpediate signal 5 genérating units 605, 606, 607, 608,

t hereby making suré, that the generated analog m x signal 623 satisfies
t he

15 PFurthermore, the alternatives described above may arbitrarily
be combined with each other, thereby generating the n analog
high-frequency signals 609, 610, 611, 612,

In the same manner as the analog intermediate signal

20 generating unit 511 according to the first embodiment, the n
analog intermediate signal generating units 605, 606, 607,
608 generate analog intermediate signals 618, 619, 620, 621,
respectively.

25 The n analog intermediate signals 618, 619, 620, 621 are
input to a signal mixing unit 622, where the n analog
intermediate signals 618, 619, 620, 621 are mixed, e.g. by
simply summing the input n analog intermediate signals 618,
619, 620, 621, thereby generating an analog mix signal 623.

30
The analog mix signal 623 is input to a signal conditioning
unit 624. In the signal conditioning unit 624, the analog mix
signal 623 is processed in such a way, that the generated
analog conditioned signal satisfies a predetermined

35 specification of the sound card 512 (e.g. requirements on
input voltage, current and impedance).



predeterm ned specification of the sound card 512. The generated anal og
conditioned signal is input into the 10 sound card 512 via its anal og
input. in this context, it should be noted, that e.g. in case that the
‘anal og/ di gia@isseonverter is used in a video card,” the EGREEPYYASHg shoul d
be done in an explicit way by the signal 15 conditioning unit 624 such that
the n analog internediate signals 618, 619, 620, 621 will be processed in
.such a way that the resulting anal og Zbnditioned signal satisfies the
speci ficatifne ofidRe £eRASEIbYEng B 8B80HL NhSlardar dpt 28ndur tRerypre, it
shoul d be understood, thatfa Si gq:gll §ond| tion nﬁq{ﬁumt 824 may al so be
provi ded i PYhSERFFG ¥ar d° Fe¥1 &2 BR8VEI AFTLF TIFR A FER Bfibodi nent of the
present i nsepisiied 2y cboosihgsuitabie snabeg idiodiregnencyheignals

| ow f r equengya shditdlbl edebRphad G ¥Rl nCAARIbS %&t@ﬁn@&’i&ﬁéqg?m si gnal

determ nati on u_ni t.s as dgscgé}?edsgsn enbodi nent. The n

respe to,the.first.,

| ow-fre en%?%?%tr%é’lg d8¢&F T nati on uﬁl%t§$ ?é?é ‘fl}ﬁ"?%a_g‘ﬁ%ﬁn?h%‘fr?hey
det er nmi ne tHeath W CensTRbPARIULQY FiiKabigaal f ¢ RavdgLirgnthe 625, 626,
627, 628, Whiédetdrtnindasepedifididndofi the sownd readesey.signals 625, 626,
627, 628 are applied to the conputer bus 508. 35 3. Third preferred
enbodi ment of the invention WO 01/58020 PCT/ SGOO' 00015 23 According to a
third enbodFhergensrated pR7LAT | enditdererofingnal tife ippusdirtPdtiy provi de
a pluratotysehnd enal Gg.2i rpat Sts lanalidg 4npase, the n anal og internediate
signals generated by the n analog internedi ate signal generating units may
be 5 processed into a pl ural,it%hof k. anal og. mx signals, or, if a signal
condi ti oni ngRufts OREEEE theghapls eﬂeaF‘Pngoftrkat 18- 04" cHABT t Fited
signal s, whtbé amsldgrsigitaloceireeiteamdibogsednputs wikepheagduntheard. |f
thef nuhnber Eloﬁéi%iﬁii% ispRULE 19d qdﬂeeliﬁouﬂdeﬁﬁipb@%_a b§UHRL é.fgrlme number
n o thesang 98 dlondli\IRE 858 S tha1CRRE2L' ity Bre2RC8: 20! 00 1 nPUt

signals 618, 619, 620, 621 will be processed in such a way

that the resulting analog conditioned signal satisfies the

specification of the respective video encoding standard.

20 Furthermore, it should be understood, that a signal
conditioning unit 624 wmay also be provided in the sound card
device according to the first embodiment of the present
invention. '

25 According to the second embodiment, the low-frequency signal
determination unit comprises n low-frequency signal
determination units as described in respect to the first
embodiment. The n low-frequency signal determination units
are formed such that they determine the n corresponding

30 digital low-frequency signals 625, 626, 627, 628, which are
desired. The n digital low-frequency signals 625, 626, 627,
628 are applied to the computer bus 508.

35 3. Third preferred embodiment of the invention



t he sound card may be connected directly, i.e. without an interconnected
signal mxing unit, to the output of one analog interrredi ate signal
generat i ngwbryugso;oespectr vely. Thus, one anal og internedj | is

i nput into one anal og 15 i nput of the sound card 512, respectr vnga
Furthernore, it is to be nentioned that also in this third preferred
enbodi nent of the invention the n analagy internediate signals may

optional |y Rec&crangsies t@hi‘r& ctgfl@rlehw?fftﬂxéo'ln%[én ﬁagﬂlr('t S%f e above -

di scussed ggr poses, Furth errmre condi t1on

provided b ﬁa%?m“%&arrésﬁ‘é&P%V%raoglpﬁ?%rﬁemfaﬂfeaeagnar imputesr atrmng 25
units and thbisnedsry itpunsanélederteunddtare sidN=0 58080 /500015

24 Ihat | SnCARATBS) drerheafardiofha O6eARPLOG BILR! pgaruer (1 19 of at

| east o 5 anal Qw~frequ anal 0g TTal converter
whi ch cah cBpYY c#hllftgn aﬁg‘llﬁ%l Ygﬁg kygrlog F‘llé‘qﬁéﬁ{i?lsalﬁﬁ/velé a

pr edet er m netignk dreanditdguing yunidl e, uskés eintata prashlive Ghad og

| ow f requenaﬂamggrwndlmbﬁadhefgﬁlsl eaﬁichoa&eef qgegﬁxocar@ W §' ow the
pr edet er m “?H &or %l frg_rg%enc%/ ?I Uﬁ rovrﬂaO sal d at easf1
frequency conponent bei ARG etcFtHa Be REf ARAHRAAPRILENGE,  when
convert ed b? ? FWEh £R°5E/ aiarxelemﬁveptehe whiikeat nsaf dthé ragiency
conponert, ftatemiediatecegasl tgarﬁiafcﬁﬁ@@n@é)”&%ﬁoaﬂh Ot oF gnal  of

t he anal og/ghgrg&lndc%r;%gr&%% ?‘%%O%e g2stqane.8 %glr gg?hf -fr quency si gnal ,

whi ch has reqgquency abo er m ne n\/aI ue, is
provi ded, aﬁn%?i%ﬁ%ﬁ‘eic £dr FEIRak é‘léqlgﬁaPn:I-"Sr Fendhgt edtpat n@ tom@ anal og

| ow f r equenayaligyriziceandd fiee aniainal Hegerdyian) QALY 5é§l;5@ét:1v'é@ .he anal og
i nt er medi at i 1203l i ch. makes it
Enid INHe Qﬁ&'lgg ?ntfé?@r[eﬁg.ggé éi% 1248 8pu nalﬁéromﬁehgng%ggog

ossi ble to, deter uency _Si
p ﬁngﬁiﬂég t%e soun ca 512, respectleély

i nt er nedl at
Furthermore, it is to be mentioned that also in this third
preferred embodiment of the invention the n analog
intermediate signals may optionally be connected to a
20 plurality of isolation units for the above discussed
purposes.

Furthermore, k signal conditioning units may be provided
between the respective analog intermediate signal generating
25 units and the analog inputs of the sound card.




- si gnal

the anal og internediate signal is input i::nto the analog/digital converter,

25 the analog intermediate signal. is converted into a digital signal

t hereby generating a digital internmediate signal, the ternmedi ate
hgwpﬁtfssazochar acteristic digital - feature which rgtb%séolgtm)dﬁgs& ble to

determine a digital Iow frequency signal fromthe digital internedi ate

signal, and 30 the digital |owfrequegycy signal is determned fromthe

- digital internmediate signal using the characteristic digital feature. 2. A

met hod for anal og/digital converting of at |east one 35 anal og

| ow f r equeniayt siggredlaimedoideng to claim 1, wherein the step of generating
the anal og internedi ate signal conprises a |inear or non-1|i near operation
bei ng processed o LT ~11 10‘%&-1'L NIy 11%V\001/58020

PCT/ SGOQ 08015 % £°Zn APRLCF I u ARV thictaRE LR2SHA D

hi gh- f requengleg siqgndiregBengy neidred. Wdthaaal aggldigfidiglitebnoenverkenf at

| east one wﬁléma&aqg Aag\HuEteeaﬂ@y% %irﬁ'l%b aﬁgﬂaﬂlmﬂa ¢r-ahiiedey Wherein the
| i near non- | i near e}gerat on .co one ng | oW ng st eps:

addi ng theag‘ﬁ‘éfoag RISHSF PERGBRS P aI rfgu?ﬂ‘éy a‘f?&l‘{? R€Pr equency
signal, 10at besst ane ngaing bewt inpduenclr sigracy mlghahaSr@m terstanal og

hi gh- frequeﬁéyfﬁécgiaioy cofigbhéit Yhdlidw RBeaprbdd dimleacgueasy signal with
oo S0 el A, ok, BN Ml gy <
anal og/ di gFPﬂPOW?ﬁ/&eth‘ﬁ!g SBFhthQ% éﬁéhan%ﬂ"bgf’iwefl%qﬁbmlsl gnal
accordi ng Wwhenl eédrNelrted by said analog/digital converter without said
freguency component, cannot be reconstructed from a
corresponding output signal of the analog/digital converter,

15 at least one analog high-frequency signal, which has a
frequency above the predetermined border frequency value, is
provided,
an analog intermediate signal is generated using the analog
low-frequency signal and the analog high-frequency signal,

20 the analog intermediate signal having a characteristic analog
feature which makes it possible to determine the analog low-
frequency signal from the analog intermediate signal,
the analog intermediate signal is input into the
analog/digital converter,

25 the analog intermediate signal is converted into a digital
signal thereby generating a digital intermediate signal, the
digital intermediate signal having a characteristic digital
feature which makes it possible to determine a digital low-
freguency signal from the digital intermediate signal, and

30 the digital low-frequency signal is determined from the
digital intermediate signal using the characteristic digital
feature.

2. A method for analog/digital converting of at least one

35 analog low-fregquency signal according to claim 1,
wherein the step of generating the analog intermediate signal
comprises a linear or non-linear operation being processed on

//lI/II////I//III////I/I///II/



wherein the characteristic digital feature is at |east one of 20 the
followng features: - the anplitude of the digital internediate signal, -
the freque he digital internediate signal, - the /obdist he
digital |ntq‘$ei¥°rr§ gte signal, - the pulse of the digital rnterrreg‘?ate
signal, 25 - a change of t_he anplitude of the digital internediate signal,
a change of the frequency of the digitak internediate si gnal - a change

of the phas f [ n ge of _the

pul se of thg:h% ak? ?g g%%fén%cﬁ&tegw‘eg%ﬁ&% Sang @ke ‘?%%F?’ anaF@g’?ﬁ?’éi t al
converting @rlgma lleast one analog | owfrequency signal according to claim
1, V\/nerel n t he anal og hi gh-frequency signal is a sine wave 35 signal.

- --- [ 1Ll digitaTl corvert 3oa- s 04428020
PCT/ SGOO’ 008 A ?gth%h g\or aq?lgg(o%gﬁtn% ogpgféf%g? c(’:’E)navte-]‘t }é%: é at | east

one anaPog alné\?vpﬁr et e RS TS a P gRRb AR TAFHHIFRI FA3L™ Bherei n the anal og
hi gh- f r equentiereignthe hitner:f cequenclimdar aperttdOOCcdiprises. ofenet hod for

anal og/ di gi tthe %Q@yg,m Gtdpat | east one analog | owfrequency signal

according to cl I'n the anal og/digi.tal.converter is used in

conj uncti on \ﬁd?ﬁnﬁ E]Bﬁn%nag'é’rgdtl °¥o ﬁeq‘fq}ﬁ? GgRRb T %ré* h@?t’é?‘gh'

converting dfreguenenssigmml, anal og | owfrequency signal according to claim

7, whergiph al ghBaghcOiBg A1 @Ga0BE PIbw-St3Rlenel, Sikh S04 IdnCehE analog
high-frequency ‘signal,

- multiplying the analog low-frequency signal with the analog
high-frequency SLgnal,

- convolving the analog low-frequency signal with the analog
15 high-frequency signal.

4. A method for analog/digital converting of at least one

analog low-frequency signal according to claim 1,

wherein the characteristic digital feature is at least one of
20 the following features: .

- the amplitude.of the digital intermediate signal,

- the frequency of the digital intermediate signal,

- the phase of the digital intermediate signal,

- the pulse of the digital intermediate signal,
a change of the amplitude of the digital intermediate
signal, '

25

- a change of the frequency of the digital intermediate

signal,

- a change of the phase of the digital intermediate signal.
30 - a change of the pulse of the digital intermediate signal.

5. A method for analog/digital converting of at least one

analog low-frequency signal according to claim 1,

wherein the analog high- frequency signal is a sine wave
35 =signal.

e
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Is used as the at |east one anal og hi gh-frequency signal. 15 9. A nethod
for anal og/digital converting of at |east’ one analog |owfrequency signal
according to claim7, wherein an anal og out put signal of the sound card is
‘t ransf or rB¥OPHIBEO an i sol ated output signal of the soundTHAYN Dy der to
20 isolate the ground potential of the output of the sound card, and the
| sol ated out put signal of the sound c %i is used as the high-frequency
.signal. 25 10. A nethod for-anal og/ di ?ﬂr al convefting of an anal og | ow
frequency sfgralmetdiesr fornganaled/digitalwheneertity gfurtl Legsoformmal og

| ow f r equengya B NS FregREAYY dBiGnald aBbdfdlnd ePlc1anal 89 hi gh-frequency
signals is v[w)lﬁé)zyi driaq:,he3gntagg aﬂ‘:‘:ilho—%r'em ergEd'sftr?alS'r%réala I.S_generated using
t he anal og OVE T requency s?gnaﬁ S AT TR af 0g high-f F’éﬁ %Iéfrys? nal s,
wher ei n t heakeitt RPInE&rmedi at e signal has characteristic analog features
whi ch nmake it possible to determ ne each anal og | owfrequency signal out

of the pluralify t 5 J r . Sl gnRa t anal og
Cnt er medi at &° Asi“ée;gé}",&q%f’ 1'1‘%%%90%1?9‘%5' g%ﬁ@ag’%qgge%%o%%ms 27
the digital 2R#MF e -FreWeERY| sTeR lc REFRERERY <9 €1@il8i Lal features which
make it posshétein aldetenlbgpdigidalr abnirgroér ik gided ihovehieftteivryy Signal s

fromthe digi{al iég,?[dr% Lbate signal, and 5 the digital |owfrequency
si gnhal s_ out %ﬂt%e p ura?:rty of the digital |owfrequency signals are

determit®d fromthe di gital internediate signal using the characteristic
digital fea8urksmetH@ For Anabedvstidicmlanahveptling tofl atohsast iome of an

anal og | OW gnalog low-frequency signal according to claim 7,
 wherein at least one analog output signal of the sound card

is used as the at least one analog high-frequency signal.

15
9. A method for analog/digital converting of at least one
analog low-frequency signal according to claim 7, wherein
an analog ocutput signal of the sound card is transformed into
an isolated output signal of the sound card in orxrder to

20 isolate the ground potential of the output of the sound card,
and
the isolated output signal of the sound card is used as the
high-frequency signal.

25 10. A method for analog/digital converting of an analog low-
frequency signal according to claim 1,
wherein
a plurality of analog low-frequency signals is provided,

a plurality of analog high-frequency signals is provided,

30 the analog intermediate signal is generated using the analog
low-frequency signals and the analog high-frequency signals,
wherein the analog intermediate signal has characteristic
analog features which make it possible to determine each
analog low-frequency signal out of the plurality of the

35 analog low-frequency signals from the analog intermediate
signal,

g gy
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frequency signal. according to claim 10, wherein each anal og hi gh-frequency
signal has a unique frequency range. 15 12. A nethod for anal og/digital
converting of an anal og | ow frequency signal according to claim11,

wher ei n t h&VOHEBBY/ di gital converter is used in conjunct POHSGIH3  sound
card, and an anal og out put signal of the sound card is splitted into a 20
plurality of output signals, each outp signal having a respective unique
frequency range, said plurality of output signals being used as the anal og
hi gh-frequeftdf Sightrl intprmgdiatactionn!l Mrgl shrrreiexistéendégitalh of an
anal og | ow f2athiegueintyh Makealitapeesibhlng tioodetatmine a pheatal bty hef sound
card is conty:ql OL s ﬁ%gp r a4 e .05-d te the
anal og out prgfgg%ggaPa%?fﬁ%%%E u%lz('i&f(l:%%d. %&g %\#]la'%g] g%f%%&?ﬁﬁ%onverter

device for &AGPBY/d®ftal converting of at |east one anal og | owfrequency
signal, scompei diggtah kowdfogquatey nedimnatle sugnaf genglaradgrynot oy
generating ggaﬁeafl P8l ﬂ%@yagﬁgﬁaw%reuabegnéﬁlédggﬁ&akﬁs aggfeﬂ;lequegcy

signal, whi as at | east” one” freguency conponent, 0w a_ predeterm ne
border fr eq&é‘ﬁ&ﬁ‘me%‘i‘a?“bee,s?‘lqnlaﬁ'l PEITS ﬁ'rliﬁ i‘?"ﬂalrac $93a%ic ddgitap 01/ 58020

PCT/ SG00/ 00@&Btu8sand at | east one anal og hi gh-frequency signal, which has
a frequency above the predeterm ned border frequency value, wherein the

gener at anal og inter late si | has a characteristic_anal og feature
St ch riBes 12y R BEHEIE " BaTbdRlo 0N ARRLAGS Of o BB T St
from t he an&reguenay c?iantfila@ecorghag to claim 10,

wherein each analog high-frequency signal has a unique

frequency range.

15 12. A method for analog/digital converting of an analog low-
frequency signal according to claim 11, wherein
the analog/digital converter is used in conjunction with a
sound card, and _
an analog output signal of the sound card is splitted into a
20 plurality of oﬁtput signals, each output signal having a
respective unique frequency range, said plurality of output
signals being used as the analog high-frequency signals.

13. A method for analog/digital converting of an analog low-
25 freqgquency signal according to claim 12,

wherein the sound card is controlled by a processor of a

computer in order to generate the analog output signal of the

sound card. '

30 14. An analog/digital converter device for analog/digital
converting of at least one analog low-frequency signal,
comprising '
an analog intermediate signal generating unit for generating
an analog intermediate signal using

35 the analog low-frequency signal, which has at least one
frequency component below a predetermined border frequency
value,

UL
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an anal og/digital converter for converting an analog signal into a digital
signal, which is connected to an output of ‘the analog internedi ate signal
generating unit so that the analog 10 internediate signal is input into the
‘anal og/ di Y@ W¥S828onverter so that a digital internedi at ECISGAUFOISs
generated, wherein the analog/digital converter is able to capture only

an anal og signal with a frequency abo¥ the predeterm ned border frequency
-value, and the digital internediate si"'gnal 15 hasia characteristic digital

f eat ure whiasgd ﬁ:ﬁkggaﬁs% s srplleg Righidiraavensyasagnpl alwhigh hasgaency

S _gna:c f rgrﬂrteaagd@:gi awdF]ve iﬂh_hepﬁedéeéﬁni?@nwoxdarl m&xlfa?yemﬁéeg erm n?t i on
unit for deterninin |{.a I ignal_ fremthe digita

i nt er medi at & efsgrsli %%jfe&egﬁge?h%n%ﬁgag alcrfq%%%sgg |X%§%I?ngﬂ%a}l 1(‘?1 €atlre, the |ow
frequency GdEERRFABESBIE (ATIALoPe AR W atickd makeanip ReRALIR tehe

anal og/ di gidetlera®ny cth€ranalog Abwabpeqgritiygisti ghal ofweni ttidfe Gelaileg accor di ng

to claim 14, 2R, &@g{gi& q_’anal og internediate signal generating unit
conprises neans for processing a linear or non-linear operation on the

anal og | ow Yt @gasASAtIHiRl CORYSTRET RN SPRVRFHADS 3 AP BdaRRL 30 16.
An anal og/ dirgiot al dtohval tssignadyi vkicle cos diamgpetted| &b nar mutputeoéi hhéhe

anal og i nt eRdLat fr SHAEHatdeBeEALL Yetliide s nGOURE £ S&S ﬁrr@al%hfeosnaiege,ssi ng
one of _the folldow.n operati gQns: - ‘addi Q’gtgée an Iolg ow f_.requency” si gnal
Lo t he Lnal S SPEHi958 318to Ay LBPYRAARCS Sy ARALPo B @ lanal og
| ow f r equersapvergazl sérihnat e digital imigmedieyecniynal girmigenelirhted) | ! |
111111111134 A e LamaTod#R1 81 £ 2B 0dnRixte3GA8/ 80Dd o ZhgPukkl BhY{Ng the
anal og | owfrequency sLanal il FNE 808P 9nove the predetermined
border frequency value, and the digital intermediate signal
15 has a characteristic digital feature which makes it possible
to determine a digital low-frequency signal from the digital
intermediate signal,
a low-frequency determination unit for determining the
digital low-frequency signal from the digital intermediate
20 signal using the characteristic digital feature, the low-
frequency determination unit being connected to an output of
the analog/digital converter.

15. An analog/digital converter device according to claim 14,
25 wherein the analog intermediate signal generating unit
comprises means for processing a linear or non-linear

ocperation on the analeg low-frequency signal and the analog
high-frequency signal.

30 16. An analog/digital converter device according to claim 15,
wherein the anélog intermediate signal generating unit
comprises means for processing one of the following
operations:

- adding the analog low-frequency signal to the analog high-

35 frequency signal,

- subtracting the analog low-frequency signal from the analog
high-frequency signal,
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hi gh-frequency signal, - convolving the anal og | owfrequency signal wth
the anal og high-frequency signal. 5 17. An anal og/digital converter device
according to claim14, wherein the analog/digital converter is fornmed such
that the HRPEBI®ristic digital feature of the generat e§CHPGIYANS '
internedi ate signal is at |east one of the followng 10 features: - the
anplitude of the digital internediate Bgnal, - the frequency of the
digital internediate signal, - the phase of the digital internediate :
signal, - a tHaHFErdYipgethenanaloge lov-frrautingt signal evitditiee analogi gnal ,
- a change diidh&deguetencyigial,he digital intermediate signal, - a change
of the phase_ L.gi | | 8 ' - anal og/ di gi t al
converter devﬁ%gkggggb i%gét%5%33§F§§?Z%§E§QﬁﬂﬁﬁgFléﬁg%sééﬁﬁﬂ}%ﬁ.aP%%E? one

si gnal generBP}-HEAUCHER PLIM )y sai d anal og hi gh-frequency signal. 19. An
anal og/ disgi tal converter device according to claim18, 25 wherein the

si gnal genergf or 8 s @ 147N ' ; @M 0f - about
3000 Ho. 20 A Snal o) ?;ﬁj%%x‘é@%?%% diice Sk iefaldy WERIKIA 18
wherein 30 tTREZER 58 | AR PRAIEEEAS GRS TRSTe st FATeHi fusto thgEnkhat i ng
an anal og i mlenretiextiet $¢ ghtditadefeatpteret ithe génenated) digdthilequency
signals, andinddMlediatb! ¥idhaPna! a8 Deakk fdROWENERe SESIRIwingherein the
gener at anal i nt ermedi ate signal has 35 characteristic analog features
whi ch e i e'%g'g"ﬁsbl e to determine the analog | owfrequency signals from
t he anal og 1 rithe se@latedsgfhdhe digital intermefdiate |(signal,M I [[1111111]

the frequency of the digital intermediate signal,

the phase of the digital intermediate signal,

a change of the amplitude of the digital intermediate

15 signal, '
- a change of the frequency of the digital intermediate
signal, R
- a change of the phase of the digital intermediate signal.

20 18. An analog/digital converter device according to claim 14,
further comprising at least one signal generator for
generating said analog high-frequency signal.

19. An analog/digital converter device according to claim 18,
25 wherein the signal generator generates a sine wave signal
with a frequency of about 5000 Hz.

20. An analog/digital converter device according to claim 14,
wherein

30 the analog intermediate signal generating unit for generating
an analog intermediate signal uses
a plurality of analog low-frequency signals, and
a plurality of analog high-frequency signal,
wherein the generated analog intermediate signal has

35 characteristic énalog features which make it possible to
determine the analog low-frequency signals from the analog

Yy g
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intermediate signal, .

—



WO 01/58020 PCT/ SG00/ 00015 30 the anal og/digital converter is fornmed in
such a manner that the generated digital internediate signal has
characteristic digital features which nmake it possible to determ ne
~digital [Ww0¥8Yuency signals fromthe digital intermedGHIEWIYHI |, 5 the
anal og/digital converter device further conprises a plurality of signal
generators for generating said plurality of analog high-frequency signals,
the signal generators bei;ng connected™to an input. of the anal og

i nt er redi athesagaidg fdimwitli ognuarter if rmednianshaly/aimginneic tbavert er

devi ce accqigi ggnaea@é&id@g%al vheeshdaidtee a1aghat had SHBdicResistgpal
generating uni.t {

or generatin an _anal og i nterngdi ate signal, . .uses.15 a
plurality G¢SikatoferoETT é’&&gﬁcva}é? gh%llg’,ssd’&f € 5°p %rr%ﬁ-up%? (Siflgéﬁﬁiog
hi gh- f r equéey fsegnehncy wianails themgere rdigidadnanbermediateediignalsi gnal has
charactgristic gpal 88afStdiesalhEshvaFte idevl8 SEREENd cotpr@ElENg the

anal og | owfrequepcy signals fromthe analo 20 _Lntermedj at.e_sigpal, the
2nal o) di o RLFIGRVePE e ghely SEREEATor B SonBanbs (ALY FROTB3E ot
di gital intcdr amaélagehighyrfredyuencyhatgrals $thec signgl tggngxationsebedntich make
it possi bl ednnedblr 8bngn difputabs tRer AfLXBie Iy esingatdtse feigmahe di git al
I nt er medi at e sﬁixgrtl:aln ux%?tt he anal og/ di gital converter device further
conpri ses 25 gnal1 aenera’t or for generating a high-frequency signal, and a
frequed®y splitting unit for splitting the high-frequency signal into said
plurality dfi.hiaghahatayedoyitslgeahsertéerddyiceganeoadimy txaicdadmunal ity of
anal og hi gm}{elrzequlency signals. 30 22. A sound card device with an
anal og/ di gital converter device accor i%eqnto ¢laim 14, wherein the

I

anal og/ di githg 3n@dRGeREFTTRALRTEFAGRR

an analog intermediate signal uses

erating unit for generating

15 a plurality of analog low-frequency signals, and
a plurality of analog high-frequency signal,
wherein the generated analog intermediate signal has
characteristic analog features which make it possible to
determine the analog low-frequency signals from the analog
20 intermediate signal,
the analog/digital converter is formed in such a manner that
the generated digital intermediate signal has characteristic
digital features which make it pogsible to determine digital
low-frequency signals from the digital intermediate signal,
25 the analog/digital converter device further comprises a
signal generator for generating a high-frequency signal, and
a frequency splitting unit for splitting the high-frequency
signal into said plurality of high-frequency signals, thereby
generating said plurality of analog high-frequency signals.
30
22. A sound card device with an analog/digital converter
device according to claim 14, wherein the analog/digital
converter is a sound card.

35 23. A sound card device according to claim 22,

wherein an analcog output of the sound card, at which an
analog output signal is provided, is connected to the input
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35 23. A sound card device according to claim 22, wherein an anal og out put
of the sound card, at which an analog output signal is provided, is

connected%g%nput et 122222 teeer rrerl 1l gonscobodeis- MS WO
01/ 58020 PEPS 00015 31 of the internediate signal generating unit, the

anal og output signal is used as said anal og high-frequency signal. 24. A
sound card device according to claim2, 5 wherein an anal og out put of the

sound card, Aty phiy ?ﬁlﬁe%eé‘{'@tl_g%%htaﬁ benst&Nalg 'u%:l.eroﬂhél%aloE coRpgeted to

t he i nput of - an J sol at | uni t er an_1sol ated odtput “signal in
order to is¥ieRa tlﬁ’euﬁfaau‘ﬁﬂ Tﬁ)‘[‘%ﬁﬂa&ggglf”%hefn HEY of ‘9"t 'sound card, 10
and the output of the isolation unit is connected to the input of the

i nter medi at &, Si gnaungeparat dde dislccot8end S @dadmaps) 0og output signal is
used as the anal og high-frequency signal. 15 25. A sound card device

accordi r'r:g "™ 22, wherein an anal og output of the sound card, at which
an anal og awtanslog gnaputsoi)r@tﬁ @ogndj saxdn dc wadch car mnadieg ostpuf
flrequlency ngigﬁél NG YRbirided, sid |dohh€€t&cﬁla:carbﬁeoﬂnﬁutpblﬁlaxﬁh@b&hth.&fzo a
plurality o n Qut u oanal og

hi gh- frequeﬂ’(’:’ga/ta% gn§ neggélg%\ 1%0'#3@%;&{%?#1:' ﬁ%gngi {I?a&tséoétf(rjlg card device
accordi ng #ieckdts rﬁhEZSIQBnQYPOW%ﬁ]Su?ﬁr hg, quipitnef Ui Fownso Gaddear d

devi ce ﬁ@cogﬂdng to claim26, wherein a processor of the conmputer system

5 oConnect gfl [,k 39UDMCRLA UL R |y COMEBLel S 9 gl el N such

a manner th fe Fana 0g output sig , _sound car | S pI’OiI ded. 30
28. An anal ébelm"@rrr‘ﬂ?@?%% %’r%‘i‘f’d‘l %@ﬁé?ﬁ%‘?ﬁ]d‘%’h t tp§ pRelatsd, 8% 0 an
anal og/ di gi batpwmomigmiadr iahusdd can tbepavalog high-frequency signal.

15 25. A sound card device according to claim 22,
wherein an analog output of the sound card, at which an
analog output signal is provided, is connected to an input of
a frequency splitting unit for splitting the analog output
signal into a plurality of analog output signals used as said
20 plurality of analog high-frequency signals.

26. A computer system including a sound card device according

to claim 22.

25 27. A computer system including a sound card device according
to claim 26, wherein a processor of the computer system is
connected to the sound card in order to control the sound
card in such a manner that the analog output signal of the
sound card is provided.

30
28. An analog intermediate signal generating unit to be
connected to an analog/digital converter which can capture
and convert only an analog signal with a frequency above a
predetermined border frequency value of said analog/digital

35 converter, said analog intermediate signal generating unit
being provided for processing an analog low-frequency signal
which has at least one frequency component below the



and convert only an analog signal with a frequency above a predeterm ned
border frequency val ue of said analog/digital 35 converter, said anal og

i nternmedi ate signal generating unit being provided for r ocessi

anal og | oWPOEsRIcy signal which has at | east one freq O’é’i’m‘gonent
below the IITEIEL FHELEE VLD VL 11 1T CL MSV\DOl/58020

PCT/ S0/ 00015 32 predeterm ned border, frequency value, said | ow frequency
conponent bei ng such that 'the anal og I%%\ffrequency signal, when captured
and. conver t pdeBetexmihesh dosdeti frealersonwedue; said Hox fquetlmquency

conponent, E@Hﬂ@ﬁel@@ Hé@@%heucm& 5cﬁer %’Ha@@goyé@“frw afighbe,

anal og/ di gi t converte% sai d anal q_1 | nt_er,medi ﬁt e % nal %enera Ing unit
conprising * ﬁﬁ T o P (s o\ ‘8 Yo Rt Pegiates/ %ﬁ‘?l , COBVER“Fhput for
an anal og hwghhouegsmitt\frsiqyenly coOTPosenth kabnet fre@enenptabobedt he

predet er gi neéolaoaﬂ%utgﬂte%ligaay Y2l e amad oBYVBEEESAN EdiRierthe carrying out
a linear or non ear_joper.a éon &)ntthe arﬁgiogeﬁow flr equency si gnal and
the anal og hi gh= ?’r quenc? Si gn thd 597%an750 or provi di ng an

anal og i nt eceBRFASENG| gnal  whi ch |s produced by sal d opearati on and which
has sufficient fraguasit &@&peamtaﬂm/&owhereq@&ﬁprsﬂgmd bor der

frequency vaI ue_s ' s_po r janal og | ow
frequencg nal f%om é{ %‘. FH 51?3:{3%995};}; Ha?gggé%%%f&gﬁgal og/ digital
convert &P r ¥&irhehas r%rﬁlfer%leé‘&pft ab ?Y‘Fb thf PregfverTiiRe fordeEnal og

I nt er medi at €reggeatybyaks,d anal og/digital converter. 29. A sound card
device with an apaj ag. 6&'&5%5%‘13%@ 4,908l ry2ngIERET Al A UNbE AGROrding to

cl ai m 28, erein the al o bgl t al co vertfer IS a soun lcar 30 A
sound card devFEE 88%6"?“6%% afPRirg low-frequency signal an
analog high-frequency signal, 'and

15 - an output for providing an analog intermediate signal
which is produced by said opearation and which has sufficient
frequency components above the predetermined border frequency
value so that it is possible to reconstruct the analog low-
frequency signal from a digital output signal of the

20 analog/digital converter resulted from the capturing and
converting said analog intermediate signal by said
analog/digital converter.

29. A sound card device with an analog intermediate signal
25 generating unit according to claim 28, wherein the
analog/digital converter is a sound card.

30. A sound card device according to claim 29,
wherein an analog output of the sound card, at which an

30 analog output signal is provided, is connected to the input
of the intermediate signal generating unit, the analog output
signal is used as said analog high-frequency signal.

31. A sound card device according to claim 29,
35 wherein

an analog output of the sound card, at which an analog
output signal is provided, is connected to the input of an

[T



wherein an anal og out put of the sound card, at which an 30 anal og out put
signal is provided, is connected to the input of the internedi ate signal
generati ng i he anal og output signal is used as said anal o

hi gh-frequg&#‘ﬁ}%‘fz‘énal. 31. A sound card device accordi ngPtHS4MHT 20, 35
wherein an anal og output of the sound card, at which an anal og output
signal is provided, is connected to thginput of an IIII11 111111 111Jl
Lrrer e gl f V[)Ol/SgOEO PCW%%%%JOOOlS, 33 isolation unit for

gener at i ng ARG #R5ut LIRS "Pnan ol SRM2tes PebPak esignalgdsund
potenti al oPrder tsutisglade the grooumddpobentizineft hbeootipmit aif tthe i sol ati on
unit i s conswedieddrd,t Bga 5 i nput of the internediate signal generating
unit, the isol d ' ut., skhgpal bhei.ng.used as sajd anal og high-
frequency si gnaﬁ%h%?agﬁl}ggorr%ul{{r%r lsfg)%g?g Tt dilﬁgcan%%‘iﬁﬁii & §BGevi ce
accor di r% Pyt off &hs potermedipte) pignal @enepabing| wiit Mthen

isolated analog output signal being used as said analog high-
frequency signal.

32. A computer system including a sound card device according
10 to claim 29.

g



