; €3eL$nT6TL87 7 JAl 2003 PC SURROUND SOUND CI RCU T CROSS- RE: ERENCE TO
RELATED APPLI CATI ON This application clains the benefit of U 'S. ProvigiJdNabi3
Application g 064, 046 filed hbvenbﬁy 3, 1997, incorporated herein by
referewmﬁWMK RND OF THE | NVENTI ON The present invention relates

gener al g P urround sound circuit, and nore particul ar

circuit comsogdted to receive a two-channel input signal fromlﬂlﬂwmmmﬂm
conput er and generate a sinulated surround sound out put, prefera

three or nore output channels. Currently, nost PC systenms are confi®géred to
generate audi o output signals having two channels, typically left and right
stereo channels. For exanple, when playing digitally stored audio files,

such as MDI or WAVE files, the_PC typically onl enerates a two channel
output. Simlarly, when t RCPEURR dispémn é@%sCUtm"e output again is
usually only two channels. Therefore, nost PC sound cards and speaker
configurations are equipped only to handl e two channel audi o signals.
However, PCs now can KR&RUf S RETIRENGP| TR RELATEEUIAP RpPIATREONoNs, i ncl udi ng

sophi sticated yjdgo ' | £5m pehyar i vel op gng
recorded on EN%#%? Eg@Vﬁ?ﬁﬁg%g:ﬁg snﬁ?%hﬁdtgg%ﬁ‘%%u |g$' he?gggrs °PEdi s
desi rabl APBLiPELePSt dies &P A6 b %S t B pray Neveminarle enk%ded surround
sound app{ heathersrekn 1{i of, eyes-Lhewgh a nunber of the new conputer

vi deo ganes and DVD vi deos are now bei ng produced with the encoded surround
sound schene, many ganes and ot her conputer applications are not encoded

with the surround sound encedicdEGsheneor Howev erveNaYoNnusers still want to
experience the surrqund sound sensation) even though nman f the

appl i cations that tHEF HESTeRNi AEVERRAGE Geereie IPRETSH 4 ¥usCsdr Fund
sound chasmelrurfdrscaxadpt £rcait ypandl metre ek icdlanly~t308 gircliisound

encoded appl_ication, will_generat I X _(6). audi o, channel while, as nmentioned
above, no%pgéﬁg&%&?iﬁgrrﬁﬁg \%iﬁkoo%l‘yar%*r%ﬁulc%%dls%ggﬁgnaFgwhzf\/i ng two
(2) channglexscrel efonmut et asddgshezblte t himel at 8¢ ssenrakindh scamdl ay

surround soung encaded. 2pol i cALLORS ORALG NdrSUSLOUNd saUAers

envi ronnent, “as a system whi ch can generate a Sinu

surround sound si gnaFUFFeRFAYt yFPEal POWSYXHaPME APE 68BF6 I3 EFaICO For
exanpl e, @@ﬁ@ﬁ%%&bo%hhph@k%i?bﬁl@ Hévand tebt chhaned schanpsl sapiya
ganme, novie, _Mmusi ck or audio.file _and generate a.nulti-channel K audio

t
out put whiTFESi a?ég 5 SGFFEONEFIESRTE =ncoti®l SPRMPLSri dfpen playing

digitally stored audioc files, such as MIDI or WAVE files, the

PC typically only generates a two channel output. Similarly,
when the PC plays audio from CD'’s, the output again is usually
only two channels. Therefore, most PC sound cards and speaker
configurations are equipped only to handle two channel audio
signals. However, PCs now can handle very ccmplex multimedia
applications, including sophisticated video games and movies,
which are being developed and recorded on DVD or CD with
encoded surround sound audio. Therefore, it is desirable for
PC systems to be able to play and handle encoded surround
sound applications.

In addition, even though a number of the new
computer video games and DVD videos are now being produced
with the encoded surround sound scheme, many games and other
computer applications are not eancoded with the surround sound
encoding scheme. However, many users still want to experience
the surround socund sensation, even though many of the
applications that they are running cannot generate the wvarious
surround sound channels. For example, a typical surround



SUMVARY OF THE | NVENTI ON Accordingly, it is an advantage of the pr efﬁg}m 2003
invention to provide a PC surround sound apparatus whi ch overcones
shortcom ngs of the prior art. Anot her(advant age of the present invention
is that a PC surround sound apparatus I's ‘configured to play ganmes, novies
and ot her applications which include audio signals encoded with a surround
sound encodi ng schene. Yet another advarft age of the present invention is
that a PC surround sound apparat us 5§ﬂ1 generate a nultichannel simulated
ot

sur r oundFLFAISBEEFFE & CatG PR BeReRATENCade 67 P LST esent

inventi athdsnéhat, ahRQ s UrdHuneh sodNEd agpatal Uscgdl nfiodedn sgpaded {4 ound
h a siul ated, surround, sound.si gnal generated from

sound si W g

t wo- chan P@DQVQ@QO W rdi e S SPRgte RaVERSchdimnel?)s Sound

out put sTigeak fo%il,| |ianos hiws adyahéage hhvehe presemrt whieentden gisyt hat a
PC surround_sound apparatus can generate.a nultich el_sinul ated surround
sound oUT BLF CBPGN A TR CnPaPF bLBEAPER 1% ypos ToP PEgRIhr

syst ens. s Thedakowe rmnthaxtthera sidvabl ageshefret he sprsesentwhinterddrogeieratce
carried Quf ;] 0 P Z=L o] apparat.us scqnfigured to
gener at egag%rtnﬁtlgrlaéang’ne Ib%‘l”?r%l %?élgasﬁrygga;dygg@n% %L@plu%tsalsi“dvr?a%%a%ebc

sur r oundP§€oandiappairgnalk. priéferakbypdencratys tiehe wiimll atidd saakeowrite sound
out put sj f PG.SAHEEE Skgga Vi okt : 7 JAN
2003 3 ggﬁ?‘%e%@%n@%%hﬁ%& s.ghl' e P surrpu%’él soun al\%a%ﬁ% gcrrea}%)?ably
conpr i sesrapuddgutt eamand ogerereroi AgTHILEST CARENTdc R iso Wi grimich
channel sgjhn1addd i PNsuthEuARPALaHHS ehbekiddesppilicah-Rass filter configured
to receive the first and second source signal channels fromthe input neans
and filter out the low frequencies fromthe source signal channels, so that
only high frequencies are pasge®ARY toFe THE SWVENIE®cond out put signal
channels. Finally, Qe rP . 34 rouer_?~ Si%u%g; apparatus ionézlturgees a Ié) pass
filter configured t TREBIVE Y he'Ti St *And sECONT sAUr ce si%ﬁﬁﬁ Thannel s
from t he inwertt inmanso apdovifeer &0t stiyechingh sivsueanpasafumitheh sour ce
signal c o-{ ha fr equengi : sed to the third and
fourth o%ﬁgﬁééwzﬁa ﬁ%hggggkéékﬁﬁbgcggr a%E ﬁﬁ%ﬁiﬁﬂ?s aspect of the

i nvention, separati®gotherhprgNantegeendi &eofrrafenthpinveriaiere| 55 t bhakea

first anecsegonto@HEPYbusEIaRbasRRMREliS R ie-dOW & rETHENEaRSs Of the
i nput channels to the third and fourth o t,%%;: signal chanpel s creates the

si mul at ed¥H$DUAAsBEAGT0APPUt CStHTRS PTHON O 1FB2DRAW NGS A
nor e conpreicieddet shaadsngreundhequres entcddivent sainemay be derived by
referring to the detailed descripiion and o aine Sé‘eﬁQ”fﬁxS’g{l@Qob”i
connection the Figures, erein i Ke Teterence nunbers refer to Si m ar
i tems thrdwfhoat PEheUFrgUNgs scam® AHRATACUS AR agRerrbt a Wehpiter system
embodyi n%&&%ﬁ%&%&%_&@ﬁ@@ﬁd&w tsodfld- o St 8 SgheMRLi € circuit
diagram of a tirst enmbodi nent of a PC surround sound™circuit; i ,
Still another advantage of the present invention is

that a PC surround sound apparatus can mix an encoded surround
sound signal with a simulated surround sound signal generated
from two-channel PC signal to create a single multi-channel
surround sound output signal.

Still another advantage of the present invention is
that a PC surround sound apparatus can generate a multi-
channel simulated surround sound output signal which is
compatible with all types of PC speaker systems.

The above and other advantages of the present
invention are carried out in one form by a PC surround sound
apparatus configured to generate a multi-channel simulated
surround sound output signal. The PC surround sound apparatus
preferably generates the simulated surround sound output

signal channels from a PC source signal having two or more



Fig. 3 is a chart show ng the relationship between two input signals 3 &Eﬁ
PC surround sound circuit of Fig. 2; Fig. 4 is a detailed circuit di%% é §
of a second embodi nent of a PC surround sound circuit; Fig. 5is a flow
diagramillustrating a nethod for generting a si mul at ed surround sound
signal; and Fig. 6 is a flow diagramil{ustrating a nmethod for generating a
sinulated surround sound signal and for conbining 2 7 .1AN 200 i 4 the

si mul at I h ar~encod r:ﬂHﬂP naI
DESCRIP$§E§#%£Q¥%%uggéégaég%p%NB%E%NEN%SQ%ﬁegggggé%t I'nv |on |s acircuit

or syst eFeferadehercempyl 2efudRi 1oABANBEABEMElcat g@qecwsmg duntstscumdl si gnal
fron1twgegr '§5&¥E§'QﬂéﬁﬁchéﬂgﬁhslsVﬁ'&g %B%Jgﬁgﬂﬂ £%é§ {JFL present
escril ereln

invention illustrated In”the flgures and e general ly
to an ad@icd@dfiynal hpglaceasenfliétreureniogured IHedaaeivre the mzrsat

appreci Qg thaloRy digital signal PhRARRESLNG O GHd é"mé%@
application can be used to inplenent the present |nve tion ere ore t he

present SerhFEH i DHE | Bh@otoYi AFEGHCRE1ERe fFPMuShCatS I I dHigRak s. Referring

now to kingnrlel R, COFTPLLEE §M§yem§9 E&e@;h@wal«é@%e %é%i: Syirgaind sound
circuit of th§ﬂ$ esent _i.nvenpti on. ﬁg Gg i_cul ar, conp systen110 may
s

conpri s& *&RF aﬁ?goﬁgnBHFBPtsﬁéﬁg ‘horfe Frer Sbn 8¢ Ffput er
system smrnﬁ&mm soﬂhaaappaﬁauner1nnﬂhd&@ah|Qmwapﬁsynfiluﬁ&né5n§ﬂ§&§€a10

t abl it 1 it 14, K 16,
oo S BLER, Fufl EEESF Haabold BURALIOLAS Atmlearde o
appreciama xnpmmtmeasysaad1f@lab$oounyth@mMmghaﬁraquénngesﬁffﬁmethe
conput er on‘zféé’hE.{ngﬁl“Qhath&‘ ”%toe‘é a@ F?S‘%’ré} ﬁaeccﬁférﬁjc?{‘ecse "‘“h most

surround sound erably conprlses
speaker Qatsﬁer@c@@véhandhplréyaads |f}@Ué‘ﬁ§1n|¢e1ItD$U—r reolgnR s otrhsd hmal . Imn

accor dange- -4 thi sueﬁp%atlsofasbla%e '&\Fe'&HeOQn\;é}?cﬂ?akseé% QE ﬁgf@héon of

conput er systen11 prefera nprises_a |eft front speake arig

front spedkeripofugrripes Péa¥ §pé&@€F sharpelignio rthe %ﬁ%%ke@n@Gseﬁoéénter
channeltﬁp@pﬁ@rszgnaandha@hewaofeﬁxﬁmeﬁkabdﬂfré&uéﬁtiﬁ§to§Uﬁméuﬂﬂpﬁeund

syst ens rent Ly _kn e.a Si X eakers i ven a six
channel ?%ﬁiﬁ §8I? &ﬁ&g Bﬁgéq Qﬂ?q Yhe® 323 i a%ﬁ%}%ciate t hat
conputercsgstes1tﬁenaymmdmmedssuampumdﬂaaunﬁ Qumgmmr51gmdlsurround sound

channel's. For exanple, conputer system 10 only may conprise three speakers,
such as a left front) a right front and a center channel speaker 2 7 JAN

?2J03 configuration In aEEéEBaHE@CRFPﬁIPN|§” A5 ARMIINGSR | nvention
conputer system t 0 p0Ro¥eNdomA @Y AlrRicA-JdHRE khadnetnsi ghakent

invention may be derived by referring to the detailed
description and claims when considered in connection the
Figures, wherein like reference numbers refer to similar items
throughout the Figures, and:

Fig. 1 is a diagram of a computer system embodying a
PC surround sound circuit;

Fig. 2 1is a schematic circuit diagram of a first
embodiment of a PC surround sound circuit;

Fig. 3 is a chart showing the relationship between
two input signals to the PC surround sound circuit of Fig. 2;

Fig. 4 is a detailed circuit diagram of a second
embodiment of a PC surround sound circuit;

Fig. 5 is a flow diagram illustrating a method for
generating a simulated surround sound signal; and

Fig. 6 is a flow diagram illustrating a method for

generating a simulated surround sound signal and for combining



Processing unit Z2 preferably conprise a processor 3Z, a nenory 34,

storage 36, a surround sound circuit 38, a Sound card g0, a floppy df?Jészj
42. and an optical drive 44. 8rocessor 32 may conprise say suitable

conput er processor such as an Intel XS6 processor, a RTSC processor or any
ot her processor currently known in the arc, simlarly, nmenory 34 may
conprise any suitable random access nenﬁ?y devi ce such as SRAM DRAM fl ash

menory o. .the |i addi tion, rti.on ' may bell

Cont | Jur SAens CBOIE Honsry TORGr 85eE865h QoM SE SRy OSRA S URE bt er
store a sWehhdSsighey d disc drive) flash nenory', or any other .. suitable
conput er stozsgs device configured to store application prograns, data arid
the like. In addition to the typical processor,, nmenory, and storage which
is included in nost DEB‘DRE@E‘IQNSDEWE‘anIPmI@ JEMBOD IMENT ST er abl y
further conprise a surround un 3 ound card

di scussed in core d@f%l? b7, 9 g¥§??g§ﬁdlsso%n CP&E Pr3YsES é'b%fqrgured t ~
gener at e gersarait ahgda smuiibmﬁdhanuaitl sutmpd & tidoCa stwarocingn redurkb Wigyrialput

si gnal . o] owpd iy 3 8 b onf i,gur.ed to
receive anfqﬂg%%%eggnﬁg ([iéid%;gursr§ glc—)%% s}lsgnalwslirmie gh% %mek%cdr TP U ound
sound si giiz spweseéna shMgnsted s&ﬁ-ﬂéﬁﬁétwundl sihgndligugemns rdek st itmad
conpri se \}ﬁé‘zyefﬁﬂ' {chéeeP eﬁ%&”&qv}a‘:g eanHinguied S4gan & Aglpg sound

si gnal s rv he speakers 20- ile co ter system
12 il ustqlalf‘é%l§ur@69nék§ét}ﬁ61 éPr éﬁPt ags é’ﬁdlsme@éﬁ&%d‘l‘eﬁst SepHiaittal

devi ces ofj LhsEUbtoLAEES nORA rekiik! add/Bxt ke syt walirdd =RANRS @l
surround sloézuﬂrlld C?rgwt SSggn sojnd car/d 40 may be ¢ g&nb%:%?feld it%’tcgqa%%ng?e

circuit BT gbPatMBhEBRRtIEHENEFAGERT e ST yur AtEGFHO%E N difhd sound
circuit 3fresshtoindeatidrdQsmaypebe iniitedaiedthdindusgtrased !l ustrate in
Fig 1, pr&gga g unit 12 may conprise a floppy drive 42 and/or an optical
drive 44 §Pive 4z may be any suitable floppy drive such as a 31/2
or 51/." floppy devReéerInir@jdiOM 6o PG .cdl, dvicmmptemysyster Ho-~fs 2003 6
conprise u i r

di scusse %Wﬁolregﬁghﬁa%@ bquocwcyd&??lc %Lﬁ\%acﬁ?%n%yt tl%?apc%g |%Iﬁer eéc‘}&t o play
nusi c, rmivil‘égntélongané§l mmq%rudé%mwtcﬁmcﬁm T csbe - RIS S | 3R S

I n accor dgge awheh cotich casP asts tafm tie-H e i edine rﬁ&wﬁalngc hicd2 may
i nclude a surround sound decodwng CIrCUIt not .shown). or, I scussed in

more det aFY Sh&MowC%s A6 SGPRH B Py §rrtinR Stih% Thcoded
surround GOM@dt@ﬂ csqvlsttaixemadlmmnmlddnyprmmtpmménm@fmynabm/e at he
functional it rou cuyjt soft war e
appl i cati OR é%’d‘? 'r & her? Than glnsr eILQe (%’%?chfy%i rcrgclir?a ds}ﬁgré Jﬁgé é)ése
floppy drepeakensr 2ptikal AR iore 4kihedel st tart oul  heppues bake, sound

appl i cati ee)memg;-&argygwn COATPAL £5 @&St@éﬂxﬁﬁléé'da +&P@E§v'<§£‘| 8tnet Nt O
storage 36 and/or neénory 34. Referrj now t Eg , a first enbodi nent of
S

a PC Sur r GOMBUSEA PIHYRRS Fa kDG |41 HF%E%@ Fﬁh particul ar, PC

surround sound circuid ddopdebes ammam@tlsmraurﬁcﬁrﬁum@pyysﬁeas a second
i nput 104, on audi o_signal nhan e n%ym rcuit 106, .a swit hab hi gh- pass
Filter 108OMPYhRg MRETT) 18 PATEE S (CRTRRERES of 1 SPROREFFCEPt 112, In
accor dance'e\metnlvé hirsd gshegt a ofix hehdamveht senroungussurld2sagdal04 pnef erably
conpri se t | Sef e o] | e,

i nputs 10 ﬁ%ﬁéé q”hl%ﬁ éﬁlggtg rom%f CERQ‘ §B %é%(?!gl rqhﬂtgsgggéﬁggd 104
may conpr |ow1iaxmmaumra ehafABPYL ¥ oPY At KDL OoPrMVEablYeCONDG‘F-ée@ gnal s

froma PCqlgft Callyr aSehRed gbtaa fognt kbenef gpeaxkt E@ Sur nagnd sgund
system 100 I's an anal og signal procesgleg%y ¥stem |n uts 102 and 104 first
e

wil | pass SRRIRA 4 di Qi FaPLEOTSREI 81 fer 2( ABE §Hoﬁﬁ)anl‘?§f10|s@eﬁ%‘l g
processed dy, sysdesudONoofsri kbeskeat 80.i nwhiide hostnBUtrgolPd gaeind04 fl rst
may pass through a stereo_.enhancenent circuit, 106. For exanple, .one ty%e of
stereo entafRERBAt CeFFERFL Y168 MRy BofbFi 8& a8y ing &t FREE rtscglrtlven
confi gurech t@l;geanaﬁhelsswhﬁUﬁd 8oDndogudneflf echef Rl etWdrC ttvenalrt
signal. In or dance gn% F‘e&f: of th% in\@ntmlaont ster.eo enhancenent
i feuit pretof apPategsthrysBaE, AaPESE 63 sateeh ("Ml eothRaEY G

number of speakers and surround sound channels. For example,

computer system 10 only may comprise three speakers, such as a

left front, a right front and a center channel speaker



3-D or spatial effect by processing signals 102 and 104 in accorda ?e wibﬁ
a specialized function. For exanple: L' - Function (LI NOPL, LINCPR? QA Y,
Function (LINOPR, LINOPL) where L' and R are outputs 114 and 116 of stereo
enhancenment circuit 106, respectively gnd LINOPL and LINOPR are inputs 102
and 104, respectively. In addition, stereo enhancenent circuit 106 can be
enabl ed %,ms@bndibm cortny ddqqq@atm ikl WALy AFRCCS g?rFaU:ths That is,

when inpyt 118 %M% SAEY 6Fi BN Lidopee 106 is
on, and WRE rl“h% %@@ I sabl ed, stereo enhancerrent circuit 106 is off.
Furt her rmﬂ-eanaeloaesmll Jded in the art will appreciate, PC surround sound

circuit 100 nay be %‘;}'&fd Sy WA O UL 2 Speé eer EpIasEils & rsqbi’o&%soﬁs
illustrated in Fig. 2 discussed grl efI above, Sster eo enhanceﬁ
6 2

circuit 0% ganBeREEY éiﬁt'pu'l’ SFFRIS 194 an {{%UP%IW S4Z-%hY
preferablgoaall asrdnput, sa 9fbbppy doiea tehabhé angbptypiassl fdtiee 408 and

d d I t e
appr oci att=o épssée%féé"é‘m%rn%%m%?% #4%, B0fpR0E & s%%*félh%%é&#%%
el i mi nat esuéhomsPErsumwahoksbupricceesort 20BI8T1PTOFRIIRF, BF ghAlsS OEMrand

116 w | s‘?? F s%?:nec BOré NP, Rho0R! 8n1PRea8¢:104) respectively. Switchable
hi gh- pas ter 108 refera ly co Suitable filtering circuit

rises an
conf i gur e31 P8 1ATLYer ‘Fﬁﬁ“’?ﬁe FoWY%ﬁﬂEﬁiF@s&’?’oﬁ*’é?%ﬁ? STARACGNEFRES | n
accor dancgemicy tdewi @speothobst EEAMmVme‘bn,flla.lsghmpE vy fott ehel‘l&ke

L

bl ow, al &Mﬂnégf&ﬁi%e"r?vr BuBreEIOHTRE, REmedy 39 FRT08e SoREtipla g LBt

above to
pass to fimesemnd sEEVNASSI Ad a‘ﬂb'd‘:?EFPFéﬁﬁd ‘é’é(uﬁ&iéﬁ b8t CeWERABFs 126 and

128. Typi g@ldphg éheé@cﬁr asalaomara\/\a;@fw @:t:.was fQbsRCmepeaksr oy srgMocher
currently being sold in

r ce ISt _t eral ly conprises
two front SEtS %p%%'RBPEet‘Ta\?tﬁﬁaﬁ%e% BidG% f%&’“ﬁl"ﬁ?gpg?gggf:ﬁ?el § f um)
range of apgiloi¢aefornpregxafoy, thita eyse tdfe ddégker configuration, the
200 s al 1 oui ng-Lhe {481 Cont Shbake: S ?*?iﬁ“onf%“ﬂ‘ﬁigﬁ‘?sﬁﬁ"‘ffﬂ o

Wi i
portions S=9¥RFesY ﬁgh 115né‘”sdg‘é‘%ﬁ§ oﬁt y%é%ﬁ%lg:chﬁ gﬂﬁaup r?%’(fﬁ”é?ﬁ ly
bei ng sol siriittbe PEefamadti mcgmmmgzmﬂ)ra wgraugdngloel@t;mm
configuredd oxdai xesb\&é%ﬂd ideg, hiagh cf:‘r@éu@éw IR GerWilh Bl dw,

partlcular configyratio uty]i,ze the_hi ss filter to filter out
the | ow f ryue gg wm?%ﬁf& e %%%Jog‘grrﬁfﬁgt GEEFSS e front

speakers vsirhulbatpdosdmxsds &chmdsmw efrom 1 4 seund pirput
device. T y t f|| referably
i ncl udes }niéﬂggl [ nrilﬂS 3 c?j'bésﬁ:g]%\al I nput %25\%,9#1 t aép?/:t:ﬁ]’é)E) whi ch

control s t¥RREPEIVEE r‘F%fr?ﬁ%"ﬁ)ﬁtdfqu‘E% el%cc’eﬁﬂj ur\i&’?éW MRRR4 38
produces asigatilee ral enidt gerdodsdv sutadlhird hsglndg ffallst eut’IlOSavvl Il be

on, and oe%mh&‘a:@gﬂwzr{&&%@cyomtg a®f SEgnRk Sl Andy 6&‘3%%‘%

to first and second si nu d surroun gnd ou ut channel s 12

Conver sel Y2MhERLERRKS 158 i)?%c%%r%nc?ﬂ ESPVE s?% NSRS 3RRlgY sﬂ‘dnd
si gnal) hlghgpass fwHitet DBl i dxDééd , ampdofhehéusbed acp,uewm-wcrangéhble

signals 1lg ﬁgr Ackhd dddeRaes L P1OUEPLE 0 ENANRLLENE2 @m’ ufecgédhaa'y

if a particu system has two re Uency Troni speakers pass
filter 108SPYPHITHAITA 4P ods AREREHP- ‘Bﬁ%’écFFI PErC%LB‘B“a%oc#mas%nﬁl I ter 110

are confi gyked,lteu sapateé eadtfiae:tBnapj:fequeneyuhaﬂg ﬁéuzﬁ@esb\ﬁlﬁﬁt cskgnat

channel s tg ge peak et PC, s stem IS

equi pped W ij"gn g%ra 9@ %ir ont CEs’B%éEeg E‘“Eﬁf uﬁ%%ﬁﬁ g%ﬁ d*&ircuit
100 wi || tepﬁfdfsu:rﬁw!paes fﬁepeadlos o5 thikatorhtgvramntoguafi syrircentt he
sub- woof er sbasell speaket sonf sgprath@nchzdnaly mapeggdel Asineoklioned briefly

above, signals 114 an%:él;k&?}grognssgﬂggc ?Q%%emsgg rl{c%égég%ggg %& as

inputs to gurround no étron Aract P4
circuit for% RRR%|FRMEFLESsar COORBY sBTAYEMSde Enﬁvﬁ"ﬁdpébr@lﬂhééah t—‘-h'a-Mﬁ 44,

aspect of Flegpy em—we 43UREQUBE mayes&alueetlleom1ap59uah¢205ueﬁl wdes amn

i nput si gnal,. 14 r(O,, %go Iagelved CSR EN% %t 0 E éat‘e,d turns on the
rear, center and RYr EEVER&nneld 8P "at 88 & P ofhdVEi FéuM@¥100. For
exarrpl e, as illustrated nore clearly in Fig. 3, when input signal 140 is

2 7 JAN 2003



9 off, input signal 130 to high-pass filter 108 also is off, disabling the
si nul at ed surround sound node. In this manner, input signal channel &7 16k 2003
and 104 (LINOPL and LINOPR) pass through to first output channel 126 and
second out put channel 128 w thout surround node processing. however, when

i nput signal 140 is activated, the surround sound circuit is on, and rear,
center and sub-woofer channels will be dtive. Accordingly, the output of
PC surround sound circuit 100 preferably is a sinmulated 5.1 channel
surroundc@ﬁﬁﬁdaﬁﬂ%ﬂk Sm&ﬁ%ﬁ%ﬁwopq¥C@%pé¥l¥?gnéucb4©sl§ &%, candVhput
signal 138.i$e0f f.ad hey oMt palg oinsrwasf@uaérgwnge%mcu'otatll%lvv'délxﬁl@ &

si xchannel output) but the user_w Il not experience fu frequency
separatlEﬁYbEFMééﬁiﬁh%“¥?%n?3dﬁHaYe@PSéﬁeaW@V§e§ec§ﬁs§aﬁE§h dsgifilter 108

is off. YHen W rauwebiBdesSeh@Ccéhondsh! eBluhdl2Qgn21en, Sirpndl & Addand 116
pass throu%h a | ow pass flléer 110 which filters out the high frequencies

from t heWdFgnditss Tt poit oS | LAV PRELORY | PEPCEEGING MDA rl A@Yput

channel i%w&ﬁ aaf@@&f@uﬁ@twnﬁl@eabd@hgneekcha% waitcfgrpfv@{er@@l Yas
conpri se uenC|es int e of about Hz and belom1 As

n 1.
P Thst  afaa e eas 1B Moes ottt baf SO4T 4 ShracHRS SR00 icgn s Gif Ak
filter 11&,clSchi’ladlse 1dAcandd 146rfbuat mmnﬁaesrtdmmu@tecaadms;s dneski ey cui t
122. Bass boost cirguit 1%2 Qé§f§£§9kx ances | he Iom&ire%}enc rtion
of signals 114 and 116™Bersre T hey pase |n90 ¢ h& IS0 P one
skilled Emnﬁuundtsumhﬁ appcett ad @, mpy @nham@p@gadu;d(aNédﬁnwEwmy portion
of the sig f a i LLter I enh ced.
Whil e thér lﬁﬁ$£§ ﬂkﬁﬁEéﬁnﬁﬁ? ?g gﬁak ES%%%; éﬁ%ﬁ%undpgbund System
100 with smés poosEeCi iﬁéeppmélzlvenéZsr@irl cp§ licalt Wrise 44 Imanpp: cesade
that bassdonsisct heUshiriddniB¥olifaebbpilnabed Jrf YRt Ysiem Whhboutr

varying fromthe spirit of the invention. In addition to passing through
base boostYSF¢®utt Pﬁé'aﬁH-PBR#bSE aFvIﬁ@F°1ﬁ§°§ﬁiﬁu%§;%ﬂ. Fhdneiery
preferablay pass to a sunnlng or n1X|ng circuit 112 mhlch sumns or nlxes
signals 114 and 116Ri2 sin gqal 142. éhen eraﬁé
passes to fifth and %rﬁlB?nﬁ 58 uﬁrouﬁd%s lﬁﬁhﬂ °than

134 and 3§ﬁrrbbmévepundetomeupasé@ﬁgw1li'bewﬁksquxﬁadio bmapmetl¢85ar,
signal 142~f Io o nce
with one%%%b%g?%gggﬁ FB%%%'EPEEE%? ?ﬁ&e tion, %%%%;g%ﬁé%??églén?g%gghanne

126 and steRWE &0put §ﬁ§ﬁ@@-éﬁ§#ﬁeﬂ°ﬁ 2 &b i8 $%%n¢?@ﬁﬂtr|ght
and frontciﬁéﬁleutl@lst ahapnelcsabll md iiguls Sﬁgr@ér chegpel 130-padsfourth
out put S|g ﬁ channel %56 preferably conprlsecggg refg and_lets rear

out put chahnEFE; LBt RS FE 841 B Prtt et hbty EBnprises a
center ouapubrdhmmelwnand:rmsxtalsp@ﬂcplﬁf sigmalnedar e, ing6tpréber abldy
conprlses f 1Qut T. d €a
When PC st obtg e iRt it AR e S T TR A0S o BRLY 230K
sound node¢ slyetlemgh' Prcn@cp;@trrmees igiputg W03 npad  EhdinnaY sbei Lnpyes from
separ at ed, tept he A speakens ide 4 1ow rﬂéf%@xﬂﬁf%eoguatﬂ% Ea@at

channels will be sgggrated to the back speakers. By performng

frequencychepaeds dira® & HEIRE e HhiE shetker RHdhAcPiINBhE @5PW Ra¥& an

i mpr essi oRybRaaltiRe d¥onin S@@.@ls wmexmﬁ@ﬁéfdrét ef enbci ah&mwdorsdxmn
t he rear s eakers t he essenc sur round

her of or e SYEF ST rtad 155 38 e kR Y. JBRer EF BhogamKE et o heyts 102
mul ti- chaalmdl 1(qw ef ersibl wi Bl X)asaurrioomdgls ocandigysténtocannbéog munateert: €r om

a two cha neI t I (o] iment of a PC
surround 3 ST C|rCU|eg§%%*$gu$ﬁ¥% ra%%%?é%igg Egséﬁﬁ?gggd sound circuit
100, 8C surround souksl tllestraled im Ebati ur d0prussr @6@i weda 40ko-Girgine

i nput sig efes o SyYlfcOun und

out put S|§%' roth %%6@?&0%hanﬁé%ES?nHHbEéﬂéﬁt e???%%thgxgeer¢g%gsurround
sound Ci r(ﬁaﬁmm |@n%oﬁWQW%dS%%r?@céﬂbénﬂé@Gﬂé SAFCidy 1Rf tHahannel

surround %f@@ogegoéhanékﬁegerc@faﬁmhecoﬁ@@we@ur&@ a@dé cuit Sao
carp decode arid

g . ch anng sur.round soundhggéggg for such as;

t he, wel | . %mha%%@r uﬁdseaaﬁdE? Bkt STPMKE BYPOY Digiaal (BsD)

EW’M ) Di gllzé@éoil'cﬂgﬁ&térw§ﬁﬁt eﬁb(@%ectgbfswe @yxg@nmg glsttedresound ( SDDS )
. or enerati n a SI|,Mul a surraqun soun 0

Lo Channa i S e gty et Rl e EERaoLT g S med i od (h foe 2

simlar manner as PC surround sound circuit 100.



2 7 JAfJ 20U3 11 In particular, PC surround sound circuit 300 is configured
to receive two input channels 102 and 104 froma PC system As di scugsgd 2003
above with reference to Fig. 2 and PC surround sound circuit 100, PC
surround sound circuit 300 nay conprise a stereo enhancenent circuit 106
whi ch spatially enhances input channel ;102 and 104 creating signals 114 and
116, respectively. Stereo enhancement circuit 106 can be turned on and/or

of f by 4 nput,.,Si l: 31 t oegﬂ?%ﬁﬁ%e u 1 ff., signals
114 andgl 65\}/:v| IS%%%el%[]ih%fségr%s | nput %‘fg%jég 182 gg‘d rieogp |veI y.

I n addi #¢6RrdROcsuMiding smanddiizad 1800 heiy. beF@DnEPCgmoéda Wi t hout stereo
enhancenent I;I’C_UIFt%nJCfEQ_Od noWtch, casgyosppnal s 114 and 116, also will be
the same as input channels 102 and 104, respectively. In the sinulated
surround souRd rodéincsigal NP Rand-TN@Plak e conf | gured to be inputs to

swi tchabl e high-Rass, fidder rO& s Wands npd@ &n@a«nggng@t Sehuwi t 302, and

mul tiplexing and mxing circuits 3d8 and 310. Sw. tchabl e hi gh pass fi Iter
108 opeRat@SGemaHe Sarfe! Hanfs d‘se%FP\%C%W‘?Je%aH‘@ hiYRFasarmg ILIYOPR scussed

above wath refRienced ek 002 ab G siveDYPNd suUAddskieH | skQQeqo

Speci fica when the PC system has two front s ker with full frequency
or near F‘l'r?ia%? rﬁ:’yr%‘é‘p%b‘quet‘?aé"ssb%vﬁ?%lﬂh%‘% EghSB €% DYt er 108 is

acti vat ednt&@mhatg afﬂe/ ¢ ther dhi gih Im@mentgﬁalf LO8n Si ghalts iisl4 wiee 1i 6 are
passed to_hig |ter ou pu 6and18 Simlarl if the PC system
i ncl uded RS gﬂt spea Cetrl\{:aot c|£gu}ra 2?1 Ravi eﬁe%uﬁn&/%%f“ed}tl ViHG Yo hi gh
frequend;@sspealcm,s and wlse*prneﬁre.naleeBtDsdéasabilade swetrela Erehanogimepas s
filter e | @&Hﬁqﬁ an S .6 pass

t hr ough%g%ct Jt:}g‘%\/\]/E)%f%%ffland[r\éate %’(}eés ggk%&% ls%gﬁll%dl]lél % ]a'rﬁ:the art
wi |l appriddl aﬁtz@rwl%ﬂ/@t c%bﬂilerm‘gfk@a%@uﬂﬁl cércuds iL§Oamawde and only the

high frequenchese @f wst9hat Ssddfe@nenldhcbass ct Brodgh et  dhe sub-woofer, the
sound qual ity com ng fromthe syb-woof er and satel lite speakers driven by

the sub-woof er wi[$Spelbegr5aeestynfBcant | FRAASiFFPSSTRIBESH i g. 4,
bef?re @lﬁcmé s§gepes dRRantdmdRB &1pBuswH uobagéﬁehageﬂoaﬁgmﬂud tsg.rg3rﬂ%16 pﬁss
to first an round s t annel s an t hey
first peesjs ‘g gﬂgmx h%nﬁﬂa/ gfg (? g#gxf’ﬁgg i‘?g’g?’t S0 AZMPPID 7 lgird
2003 12 Malespntm selflychahlachbgiapeeswitihteli $08spest wirtdend mwsid i on
if PCs u I, EEUl 533005k, t P nd sound
node, L%%:lpélp ei?ﬁgggﬁsg%t EE 04 %%d ggGEQEEFEE;Iég g?lg?na r;‘djl‘% and 128 from
hi gh- pas®PPreceatensifosbarpat eehanﬁemensmlaﬁel:ﬂ,leossnrﬁ |&k$apled, or

di scussegdei oy rrpéee@%@hbcem @%ml t:cP@ue%heuneoe%nel%&yttlé@oans in the
encoded surround s 304 and 306 will pass

go E exi ng c rcu%t

t he Ieftt‘?Q%W(‘egvgﬁéﬁn§ éﬁa FP 1Pr YAt Ls PEn &3 S8 TAR SntR R

respect i yegyalkr aont bﬁdsu)mchaaeplecem@redezd surround sound input to output
channel s 314 and 3186. ei np Q. S¥d I L. gh-pass
filter 108, si gnal§ Hiﬂa%gg %‘68 églslr% ufgg'tteo sLJ'tt?r%r(L)D ne rr%%lgf\gn %nt%%?rsegg
circuit 02. statabder darl@emnehcwmsu&sp:mm@mnewe vkt ten, ogtrtlend node

enhance i refer ORPI4l udi, € ui t
ohion. Cwigh Erefencile rehCEabriIsd M MA a?@é‘éﬁﬁgﬁ?% LR

rear spehRéF GRRREE ©f FHe dRYRBILdOna tl”y‘-ﬁl’tf‘eﬂaﬂ‘sorﬁﬁﬂ%F¥o¥°@nﬁ§ﬁ€?ﬁ§bi-ﬁe
rear - chapfigk eHisg RS all3 FrelRleneies |-1n -tH-e rarfde ¥f -alfout bL'.swketeah&d and

T14™ g PR o S o e SERBE SRS 47 Wi (9%, 96nebRR ot Solhgo

activat eapd c@agid \tat @&H rmrﬁirrmdearehrmmﬁ-memlmlameﬁ 802rolindascandance
wth thisugs;:‘)‘1 ct ,of t tlé)q 8|nput 334 is configured to control the
operati on “oF od:rﬁf e en ancenent circuit 302. Thus, if input signal 334
is activated, surrdlynicraidlef,erﬁimmem HICU| tWS0Ra in| tybesonf 8Qd if
i nput 33 cdaded, o eggnf@cerr;r\el\gﬁ c [ W | lp e
of . % )%%Ia ées}dg In the&z}ﬁ% wl | agg? ecl at ?ehé%g?t(‘):g:igge
enhancenﬁmrsdil e gmzermgimeqmnmeﬁ/etwnefmtﬁ o@@l@llgéuﬁ@eq&f-élrﬁty of the
signal , (S I8 Dfrdhge Che oyl fugh se cRUsGdlike

B Ogy@né%sﬁl rpng&@Squ rdDg gy eyl Fued SoatRe i

si gnal sone rect’ onal alities. Therefore, soné users nay not
li ke the fFq@tancirg . s FODUME SdE e rMEntRARker cFPRELELUIGE ives Ghet he

signal . Hius - gdes Usere emyi e gl yedb the) opti oo t endeaetd \f&te@%@ﬁrc&%%ﬂd mode
enhancenent™ circuit 302 at his or her choice. 7'1 ~AtJ ~00~



13 Qutputs 330 and 33Z from surround node enhancenerc circuit 302 2({ LN 2003
preferably aye inputs into | ow pass ,filter 110, which is configure

filter out all high frequencies fromthe si gnhal s and pass through only the
| ow frequencies. In addition, before entating | owpass filter 1a0,; signals
330 and 332 first may pass through a base boost circuit 12z to enhance the
| ow frequency portions of the signal before entering the | ow pass filter.

PC surround sound circuit_ 300 nay i ncl ude pass boost circuit 122, or it may
be conf RglerEdnd tHBUtLYR . S1@XE |, SRRAPETSsFgnal 8Yi 0l¥nghes Highm | ow pass

filter 1@ passy rﬁ&r@ﬂéﬁé('&g @@Jogl?ygg_l plexing circuit 3Z22. | f PC
surround sound C|rcu|t 3 o is operaiing in the _sinulated surround sound

node, mul tipl exi ngF g r%ﬁﬁ"t’p@ltzynﬁm ?f pRe3kergranfigvsagiey Rwrnantdugh to

SUr I OUNGeSQUN G SIH Hanch & hanned skdds) sad. §8ﬁera§§peebtn‘b@oée§'a”@ q{%ly if PC
surround sound circuit_300 |$ ’bcgera ting in the encoded surround Bo rmde

mul ti pl &Y AQEEI FOBAT v ¢ %lrét'i@odéfa §E|F?—oundes8&ﬁ?dl dramErEy336 and

33A (al g@laakatd ed Mﬁxattdlé\a&rttg@m@&l uohyi?hba@uah thgrtteOﬁ%-.lt%g{g‘e' S
0SSl e a

3i8 arid 32 dISC ed in [ et ai |
surroun&h'?og’n‘@rblﬁ‘acﬁt 6€ﬁa§/°gP+f65£r SrE Fﬂe Hnﬁgﬁgt‘le&?lsﬁsrmltét%d and
encoded qsmrlr:mmob:smtml soand émlazsaltinng case, thul Etrbhems@@aadui/s)rwlrmlxnmg

circuit3 I Isl d 132 with 336 and
338 andp ass% %‘ér)rbé/lngemdgub be Eé?hr oug h guFSute cPfar?ﬁZ:lpqt <hd 370.
I n accor’ﬂﬂarmasnd@y ht it hé sp:aolpb&m, $Wthehrah&enhl19h pRepuif iSitgnal1 @o (DVD- EN)
is confi $O e~ Qp. of; t Cish

o e%@%}%g maﬁ%dgg 2APEhALA Al niti't Fabttal e A E RS CO

e state of 1 npadt 340 ci U|t 312vv|
ei t her slaeb,e,lﬁr@@ Pt URBE) p‘d@é?hgc§i’1§ﬁ8ll§ fcoe OPST3H OF) gvrfaltslgisaaasaszs to

out put chyarnnel s1848 angu320ynex @spacmvs@r Frgﬁg%%g ﬁaa%n %F&aél&fel%ocaad(}éﬂt'%
IS use (0]

with signals 316 and 320

act i vat e :FR# or ﬁ‘é%?t"@a@@i{ PrEg %7‘%(5%018@ ¥ Lends @rbr & ALY out put
channel st13d 8n 894 Bzeqirbnay pbeomﬁpubf5|sg@&nbl§421l4s ad@l AN echiVe sda e
circuit 312 waltgl s mgngls L9, Ut put chann Is 33.8 and 3Z0. Slmjoarly
when i npt® §HERGE Zsleg 51d8a # o SYFACER SR PG TR LT f t hus
turning bé @udpMBChaﬁneVerQéYanthZIO inpue 1i38~@mocﬁuc€|s 3 didsctnEve i oned
briefly apove, +: gg@l 3 é‘l aﬂd élgnalﬁo HB%h - %%s' ”Ffli}ﬁetlﬂ 184 U4 Dl exi ng

and/ or m xi.ng cw I'n accordance with this aspect of the
i nvent i o?tndvx)'nbﬁ IﬁélsulfFGHHGH%'uﬁéngﬁstoém%&r)lal@ il 4 ﬁé’-csl'-‘rﬁﬁ MeHL serR¥BuUNd

sound nogs, ot xLBYcBbheBlE 308 aadcanfd QUTPQ@otr@ﬁigIlys,l gnels padde pagh 426,

produci ng surround sound o t .channel i mlarl m _Xj circuit 310
is conf|gﬁr\'i?iist:S“‘st}ﬁ‘ls‘sf:@’l‘?alLé it 1ATEFHSPR tzé%i 'od’r‘l’oﬁn‘goﬂ?rﬁs out put

channel Bintezﬁs 1wist IuyB(i:csulrlryouldosxourmhd:lm(gh-tpaHm findex.1@8 amd plbdw-
channel ass. t er h
frequenc§g or ﬁgrﬁggggltahé%el Ianglll‘)"q uq‘éfd)vﬁogra%% attte gl%e%%t%u?} %%%ﬁg 324
t ypi cal | yanges QIﬁbtWGofl@IPUCChéng@lal tqteanrmt@@ finqrer awd | r@@tp enhance the

| ow frqugagke%t pUbnOfcl-n%U%\&@t‘éfre'ha%nnieﬁ Bt fstSdlf rOHNESOHPEaCLEEHI
300 may i ncl ude ass f||ter 124, or, it may_be configuréd wthout |it.

M xi ng aﬁBForS%IWH (83 TV S ifFOmt SPRAK STy SHFP PREPEdELFABAE

si gnal 343 0( SUR1IRNREN)o Mhittlgh -aa sl stillssed Bmyvesav titat etnéegoanao circuit
312, may be.confi ured_ﬁto z{glvat or, deacti vat,e out % chan els 322 and
324, In SOCIEaInCE AT (1S HL HESEET ETTE TRRAGT oTon T FOPRPOECS: JRaPCS42

i's at_ a dewetdede state surround sound out put channels 322 and 324 from
s Sonna"d, S AGRRRady e bl aBB Ol o1 I8 BTN A BNEAlaab e
surround sound circuit be configure ay audi 0 signal's having
sur r ound s¢ExRRP @MWEWV@FQUI%SWQHQISW Aed 2% Mputs tpheusmeosded
surround nﬁd@%mﬂ&im%lé&w@lu OtenPChsHEEound SRUNdoREREHT £1300 5 ¢
conpri ses SIX c annel |nput signal. Therefore, an encode surround sound
si gnal prcferds HerMh TETTIPE pFPoRdt BORRachi RgeEFPEGRACSOVItHUt , as

one skillrad d rhé;tt@c@rcsf Wi ﬁmre@i@zte s@i‘?@uﬁcﬁ'%@bengéléhltli%hr @tﬁ@mt

circuit 300 nay Jnclude ci rcwtr%s( or ecodl n%P n (I‘Fraed surr gﬂ Rbnd

signal pridft ¥ RSP PP Eors ¥58RpI 24 0cilp 13@9 CPRcENde

surround v&%mda@@i?@éj@éd Aecorigli ol whet heapr esenteknuaat sb-Wadtely | i m ted

to the illustr nbodl nt . When ogsrati nngC sgrrognd sound .circuit 300
c fer

D the e RIS br o BUPTbR DRneR BUEZ ORI AR E 30D PP BFy oS e S % x
encoded siYwsihfasedntdotrapoleshppnehsragd si XwRehr aupdt sadghalAtlz @pps3 15
sound out put channels. In accordance with this aspect of the invention, the
six input channels typically are left front 326, right f rout 328, |eft
rear 330", right rear 338, center channel 344, and sub-woofer 346. The

Si x- channel out put of PC surround sound CI rcwt 300 corrprl ses out puts

~A A NN A 1 Y I Y 4 a1



Finally, in the encoded surround sound node, circuits 308 and 310 a
configured to pass the center-channel input signal 344 to center o&ﬂﬂﬁ“zw3
channel 322, and the subwoofer input channel 346 to the sub-woofer out put
channel 324. As nentioned briefly above, PC surround sound circuit 300 may
be configured to operate in sinmulated a@p encoded surround sound nodes

si mul t aneously. For exanple, certain PC applications, such as a video ganes

or novi e OnE ~Si he. PC it self | or
VAVE 1 E Saat Sy LE 8 nes Caua 6 SAUTBrS i b0 Er R aes 2Hep BF Gifor at ed
with summﬁﬁhﬂsngndhensamuﬁgthdMHwLﬁ&hd@vscendsmodeas drD¥Rier méchedevi ce.
In accorqﬁzmz hi. n C_SUr ¢ ound circuit
300 may recel?v%ign?\ﬁi\oc g?l%% |nlgj:12t {&‘r? gﬁeup%ﬁogl@cﬁ%as %%R%cl?ar’?ﬁel s 102
and 104, thasovugh| t@sfar§|~x0@ﬁ@’qﬁelCks%:mm%lml‘ii?éoaﬁd Seeend cormptite dP@rore lot her
PC rel atiegs dpyLABLCSUBR BRnd %\Aa@r pRo Ll eyl Cencl ALY S JIRNGIno fRC
surround sound circuit be conflgured to receive 't he two- E%

i nput S|Waloé48né51@4téﬁé%attéh% SYRTeHBRnEPUSIdmeiacad ts s @md asmmd

out put f¥oum-t hgehBRW a$id0Rb Ao SEUSESENADEVR1 18 Hellidcr3QQ Wil | then mix
t he sinul ated_surround sound channel s with the SIX channel” encoded ? 1

L1 ~N Z@FCIBLHBLFundRSo MIFRYIp UL t BC gBREF a8 %0 SO e Wuiry Al sound

out put. prepeeabdende & idindliscespect ehahhell @\AQ&TdLﬁm IS %{é&ut ﬁ04
W t

may becnfl ured t.Q mi x Qr sumsijg 126 from assfllter

(o 1ot (PFBHT=Fpit Grelo B8t ot hE SReodBl Skout StRind AMpA. 1 o0
produce ¢hHe, | eheef bmtlpumjrcrﬁ)m:smmmd satipdt cdlreniel 13)]04w13|1mHe'il’al Ysixd rcuit
306 may i 28 i filter, 106 with the
right- fr‘gﬁ gt%frlr %u%ngJ sdu |np %n&%a%neﬁi&g]o?o%gcrp% ucenérl ﬁfljfront out put
channel B8zéquansy, sepafiarinsdieavees, thel Erphgxiang arﬂ:hrmsgafﬁgce::rs cuit 312
may be ¢ Lgyred ; | ged sr-180gand 432 with signals 336 and 338 to
produce ?Qtf;la-glrear ! Ut put S(S:hanne t 318 ang ht -rear output channel 320,
respectively. Fi nalWRen mugrriedreafe 5@@6 v O i igurled tis il cent er

channel b@@bﬂal%‘l“ilw! tdhdn X1 1 & §nehsoughd aand 49 PO 10 which
center-c rin ut 3221&%_@ m xing gircyit 310 may be confiqured to sum
sub- woof &+ W FRABRHRARS FER hddReL 15 9P enerBie output
sub- woof ef au:tvqoqiasmaﬁfe&e:&mol bst bi shiadneut ot prhaedehned & Sdd-324 wil |
conprlse te ur nel s and the
encoded s%%l%%%c#@é‘?@ g{%%%glghgﬁkgér %%g E”g‘vl%% %@e%@g}’f?owl&?ﬂ%ram
500 is skégmadetiyequénties alnethed reogegederdiduly b it sard bekowund
sound signal from afsi MPisSL4pPak Eavwg; 110 Qe fBES §1§H@iscf@@n§£5 éy\!" le

the input signal may have nore than two channels,_the od describ
herei n wPASS é:fl'é"fo‘éﬁﬂ‘yl?% %a?ﬁoféllréﬁﬁelllsoi'gr?digrf%ﬁ's eja%‘é %‘F uhﬁ%rg%ﬁﬁﬁl ng.

I n accor ¢rRcp A% htlgheugh pechast b sy mesruu:lmv:emm omaéﬁebﬁeﬁhoelfeﬁlt
gener ati a si

7o nd nd eferabl n rece n
2 vo- chamBE T AN > S yraPHCC RS 30%) KO oIS TS GRTEF o NeE uRLFREF St he
ijnput si grid amdtblﬁebspare?thyyemaamamq@ttﬁm 5Dy - phaspémitenlar}\lsasne
i scusse t t S al is
Gven o Giies by ERELLIL 1 SRAMEALIANE | Wbt odhUfiBing BRCSLENR 1S
sound quaﬁmcyuemwm@rgpam arf éﬁﬁar&ws ,asrﬁ&tomptlﬁeoﬁe&msdpﬁg%n t he

input signalcés spat ths.byWQMaE)‘éefér(rﬁr&Ebcﬁ%)w}uﬁ‘etBﬁeoimﬁﬁsbéaéea‘c the
spatial enhancement aspect of <<|~~~1In 17 method is not on) the

signal wiTPHYLIPERE dfPepig062( §€é>vb‘3atl?{3 %fomr@,xﬁoupﬁ SYEEFPHaRCE WiR a

8r ef erredba®s hedost thecpiesent i mtentdloilbedi thusheaked wWAlki gppredikties
eterm ne

he | ow.fre s framthe.inpu i gnal eto
11 tered GHtTT BRSEnESPRSnE LEsohior i1 ST 58 07 LLBAGEAE R AOSs SHET:
node i s omitkoah tvlaawltnlge froghtthreeaspit et tof eane daneatiand sub- woof er
channels will be ge e dj d \ h I, nce to
Figs. 2 and 4, di ff %td%gélzby%ls&eorsmg ?/f%% £ﬁ§8§§§r g%'?%f ?’g\r%gtsgzsﬁéggglr%
conf i gur at2@nsndf dlov\emrqsl giltteo fUL0, f sbguabsy lidngadspéskenrsfegratdy

sub- woof g speaker, dijviing, (a0 N Ol T eqUEney. 3R9aKENSY Idurkhey alfes

speaker configurati on System conpri Ses two r equency

speaker s, signegsi al4 ywrd Wddsiimdbb eat singleesignelt Aé2.owH ricllibstl'ferfbm
the inputy sigpa t drents

ment i oned gﬁgggab@yﬁi gC?ﬁfe£ 6%1 égraeétljgggl %&Eﬂ? tthe |n ut si gnacflﬁ.?d
the front O8pPalkerss gl tﬂéaﬂrtﬁ/&?r rbytieabiles36f t HOWERR, e tRASHDack

speakers, it gives the effect of different sound information com ng from
the different speakers (i.e., a surround sound effect). On the other hand,
if the sub-woof er and high frequency speaker configuration is used, it
typ| caIIy |s best not to fllter out the Iow frequenm es fromthe |nput

oy o o Y M o .



Referring now to step 512 in Fig. 5, if the sinulated surround sound I’I]‘D N
is not on, no rear, center or sub-woofer channels are generated (ste[g %ZUW
On the other hand, if the sinulated surround sound node is on, the rear,

7 JA W ~~~~~ ~a center and sub-woof er chgmnnels are generated. In

particular, to generate the right and left rear sinulated surround sound
channel s&ot heakirgtl. freguestymsl f to2n Lhest npay . sagna}r-!'apésh Bt dodt RRAS (St ep
522), g gnl t | ow frequencies pass to the right and left rear

simul ate 0 sound out put channels (step_524), Al so, to generate the
center and subwoof ein chappefancewsish %?ee@ﬁ‘aﬁh@ﬁ toplt fbe BFRSAGYnal are

sumred tg Q;b%hlﬁf ﬁltOf§r§tneheoghaamghaisésanﬁaﬁ)12 nenéhskctinlcuthannel
passes to ot

e cen er _an s out put
channel s S¢gnéy BRINNE ?’ﬁPsPFﬁ#ﬁé'ngé{ §F§9PE ﬁﬁngFC’El nﬁ?%?‘gd a@tﬁ]d{) Qsound
out put sigstal mscgauechaadeﬂ.somtﬁﬂiedt mtpbanaegna&puha@mgﬁ-alnmaﬁredn ng now

L

si mul at e oun | ghal froma i nput “si gnal
summi ng tteesinndal efCs FEASURRESHENG §F’*@ﬁéﬁrwﬂ-ﬁ=8 SERARafignahcoded
surround a$i 99@| pre?eRaLNC Worbrilkhe aEt:aa@eIrl st eharhdl 9. afd

conprises_f171st enerat|n S|nul SUrro und Signal in a_nanner
simlar tOYFHAL °HFEEGS§ eh' S‘éfsepgﬁ (ag; i &0 ’é"feﬁ:lq‘l%ggl'y,

first a tmﬂhanbeltpumptﬂ;asu@ial IThursg C @isv eentdicee ()ﬁ)xeﬁnd ghwvsi grhkni s
spatiallyg ”E&Q%%@kpﬁsts%n%o@nﬁgfce&w &‘éebb,ez%%ﬂ GUS Ss%dn €a the

spati al en ancenent aspect pped ( 608) . As
di scussed=BEEPRNG SIPYEt Sidife TP RHigh £ edg‘ﬁé'ﬁ%% IT‘Fe Jf‘PB‘h'E speaker
confi gur aghannefl st ke 1AC sy Hepg rddead Iu:wvd’rreemm:m efkd e winplie shgnabwrray

or may no f I o] | tered
out. stepis?au c&fiocﬁ%-‘i?&;isﬁ%%@aﬁég g@l% f%*ﬁ %Pa% rfha Tf Y
di scussedbab SPaFSIN 1 0 RoXFRETARE f - 8&r -°c r
or sub- wogh gif aGRat td S e ISNQYRE P, (ﬁ@ﬁvﬁmﬁ)ha V&Veimptéskbensuh&Qund

d nod the h LORUt oS |
oL TR e b kB SRR S E e %%%EZ%E%@%M%E%E ekﬁ.ﬁﬁg%g“a
Fig. 6, |Wea(;cm‘m%ﬁi€%fww¢1%n%5&%b%%t°%faﬁr@?ﬁ rﬁuxmw| saung

si X- chann@y@mdeeréWﬁd swngesf@mingmmb@ f @maﬁdyagd SHERRGrOr a

mxed 1o g o Tl ol th SULLOURE-SOUNG: f Bkeofha EERE Dy oLl Sup LIAPC

~~;~3 19 3% si x- channel enco SGrr §8hd “Sound
i nput s ngd'I‘“ul#t?ﬁe?éq“sanBY’QaCEF@@haﬁ%‘ﬂ encoded surround sound i nput
signal, the high frepuéaereagf nom tberigpui, shgoehe pasgbbaihkarr icghta

left front t 2 |
f‘?equehﬁf‘es@%ﬁﬁée&ﬁ“@r grad.sauideout iy chaptely (o] E0cB?Rk wtbidie ! ov
si nul at ed W@uﬁér§ﬁéﬁd169b pBEC EHERALRE f@‘@%@ 13 FUiAs3ﬁPt RSt FenfgisERd
il ust rate@bIﬂeEbgveSaaedodl:a@m&Qdm Queszgﬂameﬂ ) @beaﬁan@@n&r&e a

sub-woof er ted, surr und soun els ut _si channel s
R R iy A s (W 7 S S
center andcchapnedoregnailnul éme@idmtﬂ—eundhgdaﬁérouéﬁusuch’am@ squikp 628) .
| f a six-chapsakreseodad &%rfq@méeaouedrhaeut»=$l geabdies apRe ARty riec i ght

and left f a | ur sou i gnal_.are cei ved
(st ep 630) EPRRAS AR St LY MARE BT arE P ond o8, SARIRAE SdvY ound
sound chanBeF5ouseEe 5652 Cl@’éﬁi’éﬁaﬁloﬁgcﬁﬁe FrgRe apd Pdmy fr dntchﬁnfp%&
changelﬁ (.Eﬂiﬁ‘ﬁo@%i) solind ledldoded ff%rlglagbt, anehl afswh@anequccr&fahtsurrgulndft
sound channgel s are receiyv n e
rear si nulﬁflgﬁ 53@%%&#%%&9 D(agggp§§§§)e géﬁgr‘é\rﬂn @%} ght and
left rear BhgptrlcTheedier StuEmal  FHEFDY DypaiccBigidaland sub- woof er
channel s fgamat epos) xcwfHannel surround sound SI gnal are received (step 642)
and sumed with the nt er__and. sub-woaof.er _si ated surround soupd channel s
(step 644), generati %Ertt?ee%eeﬁﬁte’rngaﬁd SRS q 5 R S GUrP D uP poaP- =
channel s (§Fé’ﬁ‘ Q- qharr;miclmpxm smeprégem'Mtﬁlmrmwinesia povel
met hod andoppaidddiSid f LOREY B ivithrid PG =S Wi QRSN G AUHP U FEQME 2100 .
two- channel PC input, as well as a systemfor playing a six-channel
surround sound encoded signal froma PC. Wile a detailed description of
presently preferred enbodi nents of the invention have been given above,
various alternatives, nodifications, and equivalents will be apparent to
those skilled in the art. For exanple, while enbodi nents of the present

i nvention are described herein with reference to an anal og si gnal
processing circuit, one skilled in the art




Jyjyv 21 At~ L=J.i 20 will appreciate chat a digital signal proc@ssimgs;
circuit or a software application may be used to create PC surround sound
System Therefore, the above-description should not be taken as 5 limting

t he scope of the invention which his defined by the appended cl ai ns. 2 7

~laa ~~~~ 21 cz~_ i~as 1. A personal cgtq—*puter (PC) surround sound simul at or
apparatus arranged to generate a sinul ated surround sound out put signal,
having three or, nore OUEEUt g%%nal channel s, from C source,signal having
two or 3T TH T ynar, SEREAMYELs SOPRE St us® Tompt | SPRGIIHTBS- pass

filter mearsveowguirdutocheceiele ddi2d ainub 1004 nfwrem SOWFCesgsgaml chRannel s
froma B.GC arid filter out |Low for ci.es of sald t r _nore squrce
signal SHETHRESS oal% at gtrjl‘lth‘/’1 \rll\flied:'ﬁ%g lrﬂlg:%uetgjcirelsg 'a?ie %ré%gpe(g TorFPRBE SRgnd
second auibputitsighdl BOasmgrourgndoumg masscdid (200 mesnscomoptigared to
receive i our. 5i.973ls chanael 0, [ C and filter out
hi gh fré%%%%%%ggn%%nggﬁgn%mgﬁgﬁuﬁérg%éourcgﬂgi%%% l%%%ﬁne §a§8théFPBHIy

| ow f r equenTsieelss ak @2 pasded 0o ctedtdast sorgnaks pli4 sagphall6channel . 2. The
appar at ys, e eELL 20, | NsEledidl LnithRleflehSal d- by Of oo, SOUr £6-5EaAn3h
channel s of" sard source signal conprise right and |eft stereo srgna

channel £nd/»r Thef abpaiapys asianedi tldd i n ki s$weuso viehahpenahtd twwcodtnor e

source sj@Nal s CHRANELSGEAMRY 11985 RUNA Sy Sbe the same as input

channels 102 and 104, respectively. In addition, PC surround
sound circuit 300 may be configured without ‘stereo enhancement
circuit 106, in which case, signals 114 and 116, alsc will be
the same as input channels 102 and 104, respectively.

In the simulated surround sound mode, signals 114
and 116 are configured to be inputs to switchable high-pass
filter 108, surround mode enhancement circuit 302, and multi-
plexing and mixing circuits 308 and 310. Switchable high-pass
filter 108 operates in the same manner as the switchable high-
pass filter discussed above with reference to Fig. 2 and PC
surround sound circuit 100. Specifically, when the PC system
has two front speakers with full frequency or near full
frequency capabilities, switchable high-pass filter 108 is
activated, so that only the high frequencies from signals 114
and 116 are passed to high-pass filter outputs 126 and 128.
Similarly, if the PC system includes a front speaker
configuration having a sub-woofer driving two high frequency
speakers, it is preferable to deactivate switchable high-pass
filter 108, so that the full frequency range of signals 114
and 116 pass through to the sub-woofer and satellite speakers.
As one skilled in the art will appreciate, if switchable high-
pass filter 108 is active, and only the high frequencies of
signals 114 and 116 pass through to the sub-woofer, the sound
quality coming from the sub-woofer and satellite speakers
driven by the sub-woofer will be degruded significantly.

As illustrated in Fig. 4, before output signals 126
and 128 from switchable high-pass filter 108 pass to first and
second surround sound output signal channels 314 and 316, they

first pass through mixing and/or multiplexing circuits 304 and



generated by a M DI command sound generator 4. The apparatus as recit7edin 703
claiml, wherein said two or nore source signal channels conprise WAVE
signal channels. S. The apparatus as recited in claiml, wherein said at

| east one out put signal channel conprises a third autput signal channel and
wherei n said apparatus further 2 7 J~~a 2Q03 E2 conprises a sunm ng
circuit for summ ng said two or noss sotifce signal channels into said third

out put signal channel, 6 The_apparatés as recited :gin claimZ, wherein
sai d at PE&st TGRPRRA PUELEi gnEh TPERFERNEBNYE FBe§ha St RSPE VUYLt RE gnal

channel and-etdidH [ hi pupQUELSIONRE Sbanaekird)itheoappar atis s recited in
claim6. further co rlslng a. sunn1n% ircuit for summng said two or nore
source siS¢iLadRtnY sSERFEUAFFP R0 ?%ﬁt TR ghaPlEfARFelC IR EE S X0 A

out put siagial3 ehamel . p8ssThegaaDar atesang 1eei Fedm Rigaigads Mheggin said

first output signal chanpels co ises.a_right frqont qQutput sjgnal.
channel,ﬂéﬁcF%g@ﬁﬁﬂuBquﬁPngiﬁggié éﬂﬁnﬁ%ﬁgcoﬁﬁFPgé§qXJiﬁ§ 4$%ﬁﬁséﬁﬂput

si gnal cHann®dxe se€laibi bdlowt pif BCgsakrrehadnebuednpliirzesi@ Id@htisr €ar,
out put si_gnal_chann said fourth outgut sigggl' channel. conprises a |eft

I d
rear out e:ﬁ?ﬁﬁie%h%ﬁﬁﬁPanafau??f?ﬂ Sut PHE = BLGrar e i tonpP £ s88da
center owqruitwslpnabdsehahrelsfanfrostxshgnal pae siaguialyigHeniwdneogpghses a

sub- woof u t. _sigpal SR R arat.u recited i,n.claim
8, wher eie3;12 EEs)alE s%%gv\g‘g‘f ef gggggg% vgllégaff;gﬁagglgl S%I"s‘ %é% %‘ o%%ogeijompass
filter befwreopadssayntdoiapyohtaoobhtpuspehkanel®. 3THe agghaibd us as recited

inclaiml further ¢amBk3kAnarb! b3knSUIRENG SCIs s dtarS i IgnSBhd ! WO
or nore source signal channel's into.a fifth output signal channef, and a
second sufid BT ciPBui E1E88RLSUAATENGTSald St A Sl TS SCUrTErEPERAl meHannel
into a siedha@EbRuhtSkarakscchannel In, athe raRPRAtHT AT HASI 186ebp slai m 1,

further conprising a first sunm.n ircuit for summng said two or nore
source si Ilﬁﬁaﬂﬁépg'iﬁFﬁrguPFf ﬁﬁﬁu? Q§%$%ﬂt(ﬁﬁﬁ%ﬁﬂta%ﬁza second

sumi ng cprefiekrably somprigesaind twdior embascemarte «igna t chkborl, swheho a
si xth out . SLgnal i a r: at; s_regited jn | wherein said
Firh oubir3rERE, BronaRel BRREa° SR0Y ShAnat Hdbatsc IRE Eals

si xth outplue segmalspeldere/channglsub- Woot @xagmlput Sitgmedcahaforinula for

enhancing the rear-channel signals is as follows:
L* = L'- R’
R* = R’ - L’

where L* and R* are signals 330 and 332, respectively, and L’
and R’ comprise signals 114 and 116, respectively.

A user typically will be given the option to
activate or deactivate surround mode enhancement circuit 302.
In accordance with this aspect of the invention, input 334 is
configured to control the operation of sound mode enhancement
circuit 302. Thus, if input signal 334 is activated, surround
mode enhancement circuit 302 will be on, and if input 334 is
deactivated, surround mode enhancement circuit 2302 will be
off. As one skilled in the art will appreciate, while
surround mode enhancement circuit 302 may help improve the
surround sound quality of the signal, the audio signal
processing of the circuit alsoc may cause the signal to lose
some directional qualities. Therefore, some users may ..ot
like the effect that surround mode enhancement circuit 302 has
on the signal. Thus, the user may be given the cption to
deactivate surround mode enhancement circuit 302 at his or her
choice.



2 7 !~lr~ QO03 23 12 . The apparatus zs, ;;'eciteel in~ ~lainn ~1, "Wther
conprising as input signal configured to di ~abZe the simlated surrodﬂdAN7%3
sound node so than the output si~cn~l of said app aratus is a two ohanne?
out put signal. 1~. The apparatus as reqgided in ~l.aim~" wherein said

hi gh-pass filter conprises an ~, npuc signali configured co disable said

hi gh-pass fiZrer, catphat abllh epduanc dxraf awﬁntu. mUdenEﬁhsnbé&%ﬁi~ gnal

T " The eamubE 04 B RrAER VT RE e I £ AN %sgﬁ%%’?%% 13H e’
second suis®d Bsgqenflgawedgt9|fﬁ&mﬁuuau;gytﬂ g ritedyudite L e Shé yaypar at us

as reci g%de 4y n&ié a?;‘dl ’as‘é.hﬁh?c'cn[x_.:lg‘i?'td}xlii ythh%‘“ir&? ﬂ%n&i‘é@”e' In

conp, ri rear rear center, and
~ub- mefaeﬂfdaeqn:aqaw befpe'e TS SERRE HUL REST @élltreﬁf-' | FL0 c-SignRis, 38 tans

cornplr Iasahﬂgf@:%trmhywﬁ RhesRgH al r;,eate_a,aeoctddw: &3 f‘é‘@f%tsf?ﬁi E?r %@Wlt f
si gna r.am Sai i ah-pass er ront cY:annel o
sai d sec:g'h pﬁ%urﬁg cIUE 59% tt:"(?nsoe 14sa"lkbe fsniqxgaéa ?%‘i’ﬁg sFYREF *8Fa of
sai d apparwipsssalisdce mﬁQﬁpﬂWd ovowd evitrawy ti 1GRzmspi dnsdocie

out put Sba&naﬁosgﬁn'eﬁlr&fﬁ.ml%@' d J¥ +y mssbé 'éér?f Hirsdl gi kRS f&qﬁt

signal. channel of said sedond source si sapd second outp

signal charnel oz NeXF ra PRt S i Qnﬁqqrﬂ ekremr Larrgass g elther
sai d t hifih patput osipgad :n-twraxw-:exlx:‘t:ugmandspmd MmoVe DEBSxthy bekclisa 1h,

Sl gnal | chan®S” Shege il f&i A SO p o1 iy B8 BRLOLHIG pliepus
ci t har s%‘slrﬁcf-i@@rﬁw*{nﬁ W wswwws&la wellpag§s_|| tez or
sai d Iefﬁ;gﬁau.sch.&l’tf a{dfrmﬁmdugmcwdsﬁmwﬂ shahaPotienle sdhdomsth
out put ssgga n%h%ﬂﬂfl i é%%é%ﬁ&kf?h~asfﬁ£f§ily;Z;ﬂ Pcléurrcuug sound
cireuit 300 is operating in the encoded surrolnd ssund mode,
multiplexing circuit 312 will pass encoded su%rcund sound
channels 336 and 338 (also labeled ALS and ARS, respectively)
thirough to output channels 318 and 320,.
As discussed in more detail below, it is possible
that PC surrcund sound circuit 300 may o eraée in a cecmbined
simulated and enceded surround sound mede. Im such a case,
maltiplexing and/or mixing circuit 312 p efeéably will wmix
signals 130 and 132 with signals 336 and 33a*and pass the
combined signals through to output channels 318 and 320. In
accordance with this aspect of the invention; input signal 340
(DVD-EN) is configured to control the op ration of switching
circuit 312, For example, depending on the &tate of input
signal 340, circuit 312 will act either las aimul:iplexer

passing signals 130, 132 or signals 336, 338' to output

channels 318 and 320, or as 2 mixer, sunming signals 130 and

132 with signals 318 and 320. Also, inpgut signal 342 (SURRND-
EN) is used to activate and/or deactiva e circui: 310 s¢ ag to
enable or disalle cutput channels 318 and 320 Thus, when
input signal 342 is at an active state, c*:cu;» 312 will pass
signals to output channels 318 and 320. Slmlla-ly, when input
signal 342 is at a deactive scate, circuit 312 will be off,
thus turning off output channels 318 ani 320,



z ~' af~=th, multiplexes for se? ectin' either said fifth output 7si gnajj
channel fYomsaid first sutra ~ng neans o. said center cha: ~ne~. rron1sa|d
second Source s:~gt~,al to be said fifth output s ignal channel, ; and a
sixth nmulc:.plexer fo= selectin~ either said sixth ~ ~cput ssgnal channel.
fromsaid secor~d sum-nirg; neans or said sub-woofer channel fromsaid
second sourcQ-,signal to be said sixthléutput signal charnel of said
apparatus. Z~ . The apparat us, ited in~-, cla~.m7.6 , wherein sa id
first) said seconds SBERCELRNRA, §éie VoGPOE s iETH ¥ hi14 sl skl @ sisda h

mul tipl s@xerss c t3§et@~m§&ﬂh@l'e@clﬁ'l‘@ea‘!‘ﬁ/@}amﬂ@hﬁ@ cslﬁc&b@@ 908 and
tnul tiplexer. The _apparatus as recited i ~, ai m 1S,
conpri sind: a VI"I F ARG i’:’llrti"u'tfblﬁorasé’l?ﬁrLﬁ td‘%a?rr&iv?fﬁ?%@nou@ﬁn PC

si gnal . sthezdued écb@rﬁfdséyétbhgh-omai% |1nfItheoglmlétécﬁléhrrélhﬂh‘tscgﬁr%t
channel of. sai d. Second. sour ce a sumed. first outp

IZ) gr .eatin % $
si gr ~al "8G uZBXHEI sat GEppardd §‘S & FEHEHF SR n R FL9R% ?&l%uafichl
Sai d seadred qutpdbcsngnalirrotacnaounkdomusgiut ilnpel 3 | t egind 1drBai d

| Eft fraqnt channel S C n i u cond
out put S GFHIS CREFSOL Bl JF 38 GBaaes 1L X T rErOk BT T TR rot

sum-i nggaietude r suouopogdt S@M@dalotﬁmmeihafnfmﬁ 531241 | v passhi Pl ~. t ~er ~ai ch
sas.d ri e d urLe~s; t

third outhis o £0ens hﬁaﬁﬁé@of@i&?ﬂﬁ?arﬁcus@é@& Rnafhel P AT
for su mamgp%asdthr@ugbhaol}ppmpﬁﬁr@ Eandt $¢ obiaii @lllvm@tass i~ ter

W th sai fjré?.xéné afao?B@Bﬂ%' SH 3 c& ncar@m:ﬁcéfg@aout cXegiiglg a
sumred fourfth nal channel sai d par a and wherern said

First SLﬁ’hﬁ?R‘gthPa{}P?EI 2801 X&%L?m d‘”‘P‘P %¥ ‘ganaed d sl ohew-
source pi@@afimbéﬂnﬁh&lwﬁélpséﬂrma}&m a'rhechlatlswlefrékﬁuéﬁd:ﬁ é@@@ﬂ@i éﬁuéﬁﬂa-
signal, creating,.a_su fiftl but qgal &hanngl appar
said secdRa EﬁnﬁP?EBe S.%CUIt | gurednﬁb ot %éfd3$§r§ BY atid© % %
second sbowepass. gndkerchinels: vu!I maya ke stin fbofized wlthourlid. 200,i 25
| Mixing and/or multiplexing circuits 308 and 310 also
may include input signal 342 (SURRND-EN) which, as discussed
above with reference to circuit 312, may be configured to
activate or deactivate output channels 322 and 324. 1In
accordance with this aspect of the invention, if input signal
342 is at a deactive state surround sound output channels 322
and 324 from circuits 308 and 310, respectively, will be off.
As mentioned above, PC surround sound circuit 300
may be configured to play audic signals having surround sound
encoding. However, as illustrated in Fig. 4, the encoded
surround sound mode input signal into PC surround sound
circuit 300 comprises a six channel input signal. Therefore,
an encode surround sound signal preferably has been decoded
prior to reaching circuit 300. But, as one skilled in the art
will appreciate, even though not illustrated, circuit 300 may
include circuitry for decoding an encoded surround sound
signal prior to processing. For example, circuit 300 may
include an AC 3 surround sound decoder. Accordingly, the
present invention is not limited o the illustrated
embodiment.
When operating PC surround. sound circuit 300 in the
encoded surround sound mode, circuit 300 preferably comprises

six encoded surround sound input channels and six surround



channel of said second sou:ce sigZal, crewing a Sumred sixth outpqupJM@gmj
channel , cf said apparatus. 19, The apkaatus as tecz'ted in~clairn le
wherein said sunmed f irse output signal channel. co~npr~.~es a ryght.

L: -ont output signal channel, saidtsumed second output signal channel
conprises a lefC wont ouCput sign 1 chQ%neI said hummed, third output
signal channel cenprasles a~ xigr.t rea= output signal ~chan_-gel ) said
5ume; d f rth fh~ I a I | ear _out put . sign
il eharEﬁe salgﬂéuﬁgéa§b??%h OEF Qgﬁo cﬁgﬁﬁgﬁhg%%pésp%gt of EBft er
out put sngaalLQﬁunnhﬁ s*andnsatdCQammedssmMplanﬁlunaseghaftcﬁabnze
conpri ses a u t a S I uter !Pc)
svrsoun?g éo%ﬁg;5|nu é?grgggétg%?grkg%qg gkggénggglaﬁegganulated
sur r ounghengeund ot p@ndssghawoomm R¢ 6t hr @éua)fsm@hmmglutostgnal of PC
channel g, fIomf A’&lﬁaue‘iﬁcamn%oh%;ng& el e HRES SOULES, S gnaly,

channel s, the system conprising: a co conpr S|ng procéssor ahd a PC
surxound“s@mﬂpﬁﬁi%ﬁﬁth§§|GhPCP§Gﬁﬁ§m%ﬁsﬁﬂhﬂﬂkm¢@FL@€ ter bpveskagn,

hi gh- pa%%nf;!ﬂltseés MEQRE - @%Htgur:@%h@f&%% Ve sal d-dyp, OELRECagY! Ce si gnal
channel s trorn PC and fil~ ~er _out |ow frequencies of said two o6r nore
sour ce §EQRﬁr%ﬂﬁﬂ$eF§b§U°Pﬁ§ﬁ ghanpedi GRYR ékﬁmn%?%%eﬁFévﬁégsedTb§Sﬁ|rst

and' secquH&rDWguktasi ggalin Qh@nmb@dealctdmm&ssséuhaethoagans configured to

~eceive said two or nore sq S nnels froms

out hlgﬁqiﬁﬁﬁﬁﬁ%}ﬁg SF;&%l‘ﬁﬁw o%ﬁaNB RTR %Prﬂ%$gcﬁgﬁnE§°§6 EﬁgF'only
| ow fre@encies eixe maisecfxtomtamzlseaqmrmdam@umdsngpat chaﬁneth tlee
system furt.hex.co or r S¢ | ete|ve
Sai d out’ﬁﬂhml%ﬁ%? cﬁu%‘r?e S CIIE&%%SImB suaﬁhr%ulﬁf1 lgli:')un {é{:r gnﬁhf"&
sald:mrﬁﬂ@aeﬁespecme@lsoun@xmr¥ynﬁy, cxrﬁhb@~3£22ap anfigufhd $ysten1as

recited Lol anihadh g Sldredl *engoHigheoLang! 23RaNRR S Of

sai d so Xxce signa riserig t t stereo”signa ar~r

The gysG%M@@BelécFPedQ ﬁnQRFPWﬂmﬁﬁﬁmP%hv3HBtﬁﬁdorlﬁbﬁer§é§r@@Q§Qﬁuﬂ
channel scicomhbti §§050Ltrg:j;p<é<gﬂa,}es1}gener ated by a M DI command sour ~~
genetatoz. 23. the_system as, recited in_ c~ai m-20, erelg sald Cwo or nore
source signal chanhéf& L F RRAVE ST YRS SEREPHBAS Sound mode,

circuits 308 and 310 are configured to pass the center-channel
input signal 344 to center output channel 322, and the sub-
woofer input channel 346 to the sub-woofer output channel 324.
As mentioned briefly above, PC surround sound
circuit 300 may be configured to coperate in simulated and
encoded surround sound modes simultaneously. For example,
certain PC applications, such as a video games or movies, may
generate some signals from the PC itself (e.g., MIDI or WAVE
file data), while other audioc and/or video signals may be
generated with surround sound encoding from a PC device, such
as a DVD or VCD device. In accordance with this aspect of the
invention, PC surround sound circuit 300 may receive a two-
channel input from the PC, such as input channels 102 and 104,
as well as a six-channel surrocund sound input f£rom the PC or
other PC related device, such as a DVD or a VCD device. In
this manner, PC surround sound circuit 300 may be configured
to receive the two-channel input signal 102 and 104 and create
a six-channel simulated surround sound output from the input
signal as discussed above. Circuit 300 will then mix the

simulated surround sound channels with the six-channel encoded



24. ~'"he systemas recited is c7.aim20, wherein said aG | east crleyqu[@qpm
signal, channel conprises a chard output signal channel and wherein sai
surround ~ouncl circuit further conprises a sunm ng elzcu~.L for summ ng
said two or nore source sxgrial channels into said Third ou,'tput signal
channel . 25. The syseetn as recited in _claim 2D, wherein said at |east one
out put signal channel eenprises |a thsf§ oucpul signal channel and a fouxth
output signalj, eha;nnel. 26. The systemas recited in Maim25, wherein
sai d SUFFBERATSHIFRHRG HEtRYE £ 5P t BERCEBHBr AsESTR 18GAMSNG Tl g0 wrd
sva, mni ggrpaicd two or nore 8outce signal cl~aruiels into a fifth ouGul
signal channel and_ a sixth_ out put sb G?l channel . 27. The system as rotated
p

in Mai m 26, wherei " S2FPFFFFSt Wk 11Si GRRECENSInFR S I e & a ~i ghC
front ombiRUhcsi@edutharod ,mel be' canlfdgsle@andoou\tlwtor&sgmals1§ﬂf@Dn@bs
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si gnal ghar £meh. m@n@ms@sdasarebunﬁearoumt mtpum gmalpzcdmnfwlth@aldfufth
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source SiQnAl, fenmelpy&ﬂ%gsaaaakmemﬁ WlrcAtd R REPUL |- SHETLAGSA! d

two 0. nore source sfgaa- out put™_si gnal _channel . sela said
rst; sumih@edr EEGFaéﬁaﬂaﬁel énidntlé 23 Wi g G ¥t A6 f"’H?d |3z39$ stP nPEOduSEXSh

30. The 1yt epras bﬁﬁbhedchanﬁéll 128 andheriejit Sagh ¥l e o hhEE signal
channel is a centex ou put s channel, sad sal gh outﬁgt si gnal
channel i< a HBSRﬁSFé?’eEMt‘pUIIF aﬂ‘lﬁ’a M HReh &L Tt Tiné &Y eifas reCiced

in clai rect igheed nosadd semm@un@hann&ﬂ(mngnnt344nw1mh eixpngses n i nput

si gnal oon~~ red.to_di;sahle .t d S hat, the
out put s1gmar g g%}ldag‘f}stagr% is d&uann%%éé%u%%?ﬁe?g@g‘gt $ﬁ2 sys

as reci trevclmngacalrnmz@ 3wdfe maiyn l&mpnﬁlgﬁmﬁs@f$¢me$ul@m<p®fsésla@utnput
signs coifigHeedsag Wl%ﬁbls%ﬁl% high-pass1 4 %d %ené:@aée hggrewdofer

d
fre~quenC es o? said or "nore source signal channels are_pa_sAd;to said
Eirsc a; Qlthb}Fd@é@éﬁ‘& Sdtiput &t JifEtS CPRmRfet s. O‘S‘?Puel'h‘éh%%?%ﬁl ad4x&i%%d a. n
c~ai M 2~wi Mekenipradied aSld:rdn(HJ.mhtsmmefll tiodli $ ithisl & tied helr e6nhbgotthdy 0

receive Sec%@gaiﬁﬁfi%- éﬁﬁ V|n §%§%§£grc§ gﬁanllﬁghannels 34. Tre

systen1d§ BT xC8BuPe Si gnal channel s
conpw se ri ghr fromgfdnﬁungrRQW)t¢~ED®t $ear, flewtdiagramcaffer aftbwn

sub- wopPgL ¢ n?% me Y SERE rg@ﬁefgfm&d 1 0ifa18Ee 3tr WeLeiri
said surt~vur soun circult Eurthe= conpri ses;
sound signal from an input signal having two or more signal

channels. While the input signal may have more than two
channels, the method described herein will refer only to a
two-channel signal for ease of understanding. 1In accordance
with one aspect of the present invention, the method for
generating a simulated surround sound signal preferably begins
by receiving a two-channel input signal (step 502). Next, it
is determined whether the input signal is to be spatially
enhanced (step 504). In particular, as discussed above, by
spatially enhancing the input signal, the signal is given a
dimension.l or spatial effect, improving the stereo or
surround sound quality. If the spatial enhancement aspect of
the method is on, the input signal is spatially enhanced (step
506) . On the other hand if the spatial enhancement aspect of



2 7 ~t,srd ~~~03 'z a a g~.rsr nultiplexer fo= scleccin ei~rer saldzylmﬁqnw
out put signal cZannel L~om said hlgh pass ::ter or said right front
ci:anx:e~, of sai3 second source'signal to be said first output s5.gnaZ
charuzel of said surround sound circuit; a second nultip7,exer for
selectilng either said second out put S|gnal channel from said hi h-pass
filter or said |lef~ front sibnal channel of said se o::d 'source signal to
be saidp out gn c i g o 0 cid CUIt athird
mu?ti pl e%gg%}gr é'sjrf)(ygct;éhg g!ljtehggegg?dgllt%%l rgsgjt%%qsﬁjg% 11 P UL %tlhfrom
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sai d fi fER CREPAt OQF ghaF éﬁérfﬁ@@t ﬁP@ﬁ@%f%jf§QQﬁ Sifhi rpdredist e r sai d

center efannohrf6ensSabdeseeord, swcche tHat~vhX AiggHhe Rald, fid¢h pufput
si gnal channel ; and a_sixth nux pIe ar f, elect ng e~, ther said sixth

aucpur SISGHEFT cABAr SUB7WORLSH ShtdrEdCortt Sigfg oF S8R d5 3%b- woof er

ohanne7. from sai dag~ d&@tuds&@bhb@wﬁgwnﬂw e dyeersad i xidis OUt pahdsi gna
r har ul el

said,. s roun sound C|rcu it stemas_recited in | oam
5 Wherh TESARACT PP eYRl el Mbat SRYY it SR TRRERE saia f Arin
and sai dcenikigumakiopdexdos @xqmpl% v ngllel thmamdmrm&ﬂxgeo si x- char nel
nmul ci nl t [ I d
wour -0 B Ry Phof Somm oA ity A I B R R S
f~ ~sz ;@&reakesisgnal fchde-drant rspaadkan qfwrgﬁnlgmsaﬁmm efoxmwthesBCd right
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signal chan: ~el _of "sa' d surround souq_ CIrCUIt
desirable to filter out ow frequenciés from the input

signal before passing the signal on to the front speakers. As
mentioned above, by dividing the high frequencies of the input

signal to the front speakers and the low frequencies cf the
input signal to the back speakers, it gives the effect of
different sound information coming from the different speakers
(i.e., a surround sound effect). On the other hand, if the
sub-woofer and high frequency speaker configuration is used,
it typically is best not to filter out the low frequencies
from the input signal. Thus, depending on the front speaker
configuration of the system, the low frequencies of the input
signal may or may not be filtered out from the signal prior to
passing to the front speakers. If filtering is used, the low
frequencies are filtered out from the input signal (step 514),
and the high frequency portions of the input signal pass to
the right and left front speaker channels of the simulated
surround sound system (step 516). If filtering is not used,
the full frequency range of the input signals pass to the
right and left front speakers of the simulated surround sound
system (step 518).

Referring now to step 512 in Fig. 5, if the
simulated surround sound mode is not on, no rear, center or
sub-woofer channels are generated (step 520). On the other

hand, if the simulated surround sound mode is on, the rear,



29 a tourth sunmmf*ng circuit ror su .;,i ng said secor_d output signal} JAN 7304
channel fromsaid hich-sass filGar wx~h said Zef t front channel or said
second source ignal) creating a sunmed second out put signal channel of sa'd
surround sound circuit; a fifth sunmng circuit for su ~ing,said third

out put signal channel fron1sa|d | ow-pass ~i | Cr with said right rear

channel or said second source ignal, cre€&ting a sunmed third ousput si gna
channel of sai surround sound circuit ; a sixth summng circuit for su~ing~
sai d f ouFERtEE pud SWrarcekanrdlanoig sare Jonerared ~f i In; errwitchlaai d
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st eps of ngmaylﬂgoﬁahdtWMochannalelﬁﬁhslsggabl ehdnfielrs shimonrgy REe filt

Bring out Tﬁﬁ re&;sﬁg%ggg 8ﬂh3a59ﬁ5¥§ng rpone _PC_ %h a3 chaggg%i and

passing sat S|gnal s“havi ag“on enci es
to a firstusegund soendzsﬁgn613|nﬂhapedtagmﬁ@mndtsgum@thqﬁuﬂlhﬂﬁandmwi and

f~.1cering, opjghi thEﬁEEFEQEaﬁ?sU%E}méé 1h\r§2aorslfﬁ‘ai‘ét‘é*@@1ﬁl~% passi ng

said two 0. noré cha,a vin auencles to a second sec of
one or nd*a%nélﬁﬂgaﬁédl§uﬁr@éﬁ&e§oﬁhﬂléﬁﬁnép éﬁéﬁnép§cqﬂﬁ94n%P%@%é@éﬁ}ng

sai d hi ghréfeegHeactesrel.sai.d specgfleau@th&a&eltSat ewsichdrdelt iggiuw’ on
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PC si gnal ThanaeJ.'s conprise ~i stereo charnel's
met hod as€P8¢i-ted in IalM 39, wherein said trap or nore PC signal

char~r~el's conpri sealgvg st e @Bah® with reference to Fig. S,
depending on the front speaker configuration of the PC system,
the low frequencies of the input signal may or may not be
filtered out (step 610). If the low frequencies are filtered
out, step 614 is processed, otherwise step 614 is skipped.
Similarly, as discussed above, if surround sound mode is off
(step 612), no rear, center or sub-woofer channels are
generated {(step 616). However, if the surround sound mode is
on, the high frequencies are filtered out of the input signal
prior to passing to the right and left rear speaxers.

still referring to Fig. 6, in accordance with one
aspect of the present invention, a six-channel encoded
surround sound signal may be received and summed or mixed to
the simulated surround sound signal. At step 620, it 1is



~gener aCed~by a M D command sou~d generaeor. 42. ~'he nethod as rec bﬂgﬁ
"lain 39, wherein said two yr nore oC signal chazr:e7.s conprise ~wo kY
s~.gnal charsnels . 43) The mathod as recited in Maim 39) wherein said
first set of ore or nore simul~tCed Burro rid sound s~.gnal channe~, s
conprises a right charnel and a | efe channel . 2 7 ~; 1~~~ W03 ~~i 44.

The net~:od as recited in cl irn a3, wherein said second sez of one ex no;e
sinmlated surrou d sound Signal channel s conprises a singe charnel: 45. The

nmethod as recited j:~ claim43, whets=n_sand.right, and s ig | est chan: ~el s
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rear and | eft ‘ﬂ cha nel s, 46. Th neg reeite' aim ; 39,
oo har syt e Padu fiadf® "EROREY bl Sror thannel s
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to frecrr@r%:ve‘xstleﬂeheparssédoci olausabanedf drsgdakerS &9 dhecwesaddabsve,
recited I&bls A siég tﬁ@eEgheesathSE%B-%%dEéﬂEglﬁMWé%%dsghgrbﬁﬂ? sound, .

frequen~ci so chat all freque:~cies of saa

s: ~gna1(ﬂﬂﬁﬁﬁ#%sar%h9a§§@d—F§u§aﬁégpﬁﬂthﬂﬁﬁ%ﬁsO%F% PHHRF et 9B RTNETEd
surround soiel shgnakng’ Basr ehfimed0sifnER! ok a8 @tmﬁhptay?»cen%@%n%nd
signal haVirg at _|east t~:roe charm sinul ated surround soung nal hari ng

e' channe R YPORFE PETLLGREC FHY RS s BRL LHRIET sFRgRRES ﬁ?Pof

chovs, i nggb@y, ween a sinulated s a:~ encoded surround sound nnde , g an

S L 'S1¢ g%&%r%ﬁa% e %%%d&éd gdtggund inpu h%Tbﬂé S
is present, the right and left front channels of the encoded

surround sound signal are received (step 630), and summed with

the right and left front simulated surround sound channels
(step 632), generating the right and left front output
channels (step 634). Similarly, the right and left rear
encoded surround sound channels are received (step 636), and
summed with the right and left rear simulated surround sound
channels (step 638), generating the right and left rear output
channels (step 640). Finally, the center and sub-woofer
channels from the six-channel surround socund signal are
received (step 642) and summed with the center and sub-woofer
simulated surround sound channels (step 644), generating the
center and sub-woofer surround sound output channels (step
646) .

In conclusion, the present invention provides a
novel method and apparatus for generating a PC surround sound
output from a two-channel PC input, as well as a system for
playing a six-channel surround sound encoded signal from a PC.
While a detailed description of presently preferred
embod. ments of the invention have been given above, various
alternatives, modifications, and eguivalents will be apparent
to those skilled in the art. For example, while embodiments
of the present invention are described herein with reference

to an analog signal processing circuit, one skilled in the art



~.rround sound node and 2 '7 ,.~";;~ U ~3 3~2 1= said Sinlaleo, )y ;i
Su=rou.”,d so~~n~i nodz :.s 6el eCCed, the nethod furLhr corrpr ises JH@"“‘
steps of ~ ~eceiving said two o. note PC s~.5nal charnels f_oma PC,
filtering out low ~rec,~ue::cies f' omlaid two or nore F: signal channels
and passing said Gw o note 9C sigaz~. channe?s having only high
frequencies to first see of cne or noré® surround sound t ~ut pur channel s;
and r~_| Cering out, high frequencies |.from- said two or nore channel s and
passiﬂgiééi&Hﬁﬁf?ﬁaﬁgrégﬁﬁaﬁngéﬁiiq%nﬁﬁﬁf IRF SO S EhuehErFEE 5t §%a?second
set of sefieweiraypel Soacdondreyuited amegplitte et a e reknreendr sbung sai d
hi gh ft-~ %Q;Cies of said two or nore ch2nnels to said first set of on~ o.

. nore EYPESUnd. sound out put channel s and said | ow Frea u~nca, es of said
two or Thexe Edrmnetbet 8583Rd SSEEFHP WAD FhIhed -not kR f&)senoaAd sound

oyt put 1ghanels Eheakespehe sty ARkt WK Eh S08Nde s1 884l byl Hesai d
encoded ~sou, r.d de is selected, the nethod further conprises the steps
of: , PAES §é?ggépsreast t hree en~oded surround sound channels to at
Zeast ch=ee surround sound out put channels. 51. The nethod as recited in
~laitil 50, whe=ein if' said sinulated surround node is selected the nethod
f~:rLher conprises the step of mxing said two or~nore PC signal channels
to forma single channel which ~. s passed to a third set of one or nore
surround sound output, channels . 52. The method as recited it rlaiin 51,
wherei!~ said first set of ore or nore surround sour_d ~utput channels
conprises a right front channel and a |.e~Ft front char _ne_, said i second
set of on'e os ro=a surround sound;, outbut chanre? s



conprises a right xear channel and a 7.ef~t sear channel, and i set ?blmﬂzmj
"$et of one or nore surround sound ;output char_zels conprises a cente
chaar el and a sub-woof er channel. 53. The method as recital in cIa|n182,
surthe= conpxisi.”. S the scea of filterjjng out said high f=equercies 2 7
~~;1~~ z~J3 3 ~3 from sand s~=h-woofer channel ) so that on~. ~y ~.ow
frequenci es as passed t~ a sub-woofs: speaks:. 54. The nethod as reci ~ed,
in laimS0, wherein said seen of filtering out 5e,id | ow frequenci s may be
skipped) so t~:at all frequencies of said two of nore FC signal cha.anels
are passed to. said fiwst set of one or m.e surround sound o~tcpuc
channel's. 55. cAnmgkhod for generating al sinulated surround sound ssgnal
havarg ac ? ea.st signal than ell' S1, S2, 53 and S4 froma PC signal
having at. |easC channel PCl and PC2, and rn.;xing said sinu~. azed sL_sound
Sound sig al wa, chAeperenuadedospnteundPébuﬁdrhavndgsacnﬁeagauéﬁgwm ch

, ~zel s Elﬁﬁ %“g% %ng)%sg 9%%&@&&& §UEEﬁH@£’t§9UQGr§bGHa| sBuigng at

| ease chd sai d ~OWD£ISIT eﬁ s of
recei vi ngusphg E€g§ﬁénaP38H§ﬁn1h§ePCEraWGIPCE“FPBH1a fFPF épout | ow
FrequenCEQ&nJ@WPEaGduEGeSEﬂ@ablchanmabstESZoarmdrECﬁourcaeaugnglf .Itered C

s~.gnal channels P Ly high frequenci s ; passing
said filf Pgﬁe&c S|g% %éghggggﬁs E@ﬁ?ggi§BPCPl2 to said signal, charnels S1
and Sz; filtehig§-edsshitdh teeRcaBRcFERTAAYRPdaFA PECERYRAF3FAME £5C3,
and PC2 mo&ee ke of lsJ:.than c@a&neg@afxehaanebsaR@Lﬂandrpeluz Hawi ng only

| ow ~frecl uenci es;_ pa fi~~te.e h P CL2
co said F e, Eﬁﬁﬁnéﬁi %ggSor Fg |gfﬁgbéa?gggﬁgogﬂggbgﬁﬁgﬁh gn%gﬁnd
si gnal cbad@ehig5~freqqemzieandr54pn$33§rmg gardtsenpusacesds gataud!

sound ' %&%ﬁ Qm%%mgl Sahdal S2 ; S3 and S4 w-.th said encoded su: found;

sound sign channel séi eperate said _syryound~sound~
signal out put *ENaFFaSs Jlte(fzh‘e@é‘saﬁang"gureg 08" Epeaife’s3ld TuE oF

more seurce signal channels f£from said PC apd filter out high
frequencies of said two or mors source signal channels so that
enly low frequencies are passed to at least one output signal
channel.

2. The apparatus as recited in c¢laim 1, wherein
caid two or more scurce signal channels of said source signal
comprise right and lefr stereo signal chqnnels

3. The apparatus as recited in claim 1, wherein
said rwo or more source signal channels ¢omp#ise sound signals
generated by a MIDI command sound generator.

4, The apparatus as recited in claim 1, wherein
said two or more source signal channels comprise WAVE signal
channels.

5. The apparatus as recited lin claim 1, wherein

said at least one ocutput signal cnannel]comnzxses a third
sutput signal channel and wherein said gpparatus furthex



56. ?l:e met!~od as recited in ~cla_v 55) further conp=iling the sté%%J@42%3
M xi ng said PC siignal chanaeis PCB and 2 7 ~.~P~~ ?2(7?;,~; 3a PC2 together
creating an m xed pC sig:al channel PCM a:~d passing said m'' _xed FC

signal char.;~el PCM- to sinulated surroupnd sound signal channels S5 and

S6, S7. Ths nethod as recited in ~c|e|n1€£ further conpr~ s:.ng the Step

of mxing said sir ~ated= s r~al s_i55 S& with encoded
surroun °@85ﬁ5‘§|3ﬁ ‘i%ﬁérg ng%g §§§£eré§%'§%r'%ﬂ% sound &g fal out put
char nel ss6Grard si@n8. cmh@nﬁéﬁh@muﬁsS&uﬂtmhhrihqmaput5§;gmhérehamnﬂkound
sound signal channels Ol; oz, q3,.04, 05) and 06 conprise right front, left
~xor~t, right tzear~ |l eft tea= center, and sub-wogfer_char, . nels,

zespectively. 59. The nefhédSEPITAGUCAP i FREI &8th 5B, CLELMhdr MHEFEIS ng
the st epsQ iRy mgeéﬁtdowemm&ﬁﬁt SUTRUN e 50kl Sﬁ&ﬂ@hghgnaelch%@dt hzough
" ow pass filter f %656 W th ey?coded oun und si gnal
cha~r~e| LE@ux signa c anne ourth outpub gna annel.
AY. Al LA Asl LA (L A9 A{. AYY.A.A9.AhFI.Ash3.A.AUF.AF%;A{Y.AY.AL.
EAsL.Afhe2. ALL . ANy A A QB oA % A AR 4O f ALY1R ¢ flirineghop05
comprising a summing cizcuit for summing|said two or more

source signal channels into a fifch ou:pﬁc signal channel and
a sixth output signal channel.

8. The apparatus as recited in claim 7, wherein
said first cutput signal channel comprises a right. front
output signal chamnel, said second outpu siénal channel
comprises a left front output signal channel; said third
ourput signal channel comprises a Tight rear outout signal
channel, said fourth cutput signal chann 1 comprlses a left
rear output signal channel, said £ifth ohtpuc signal channel
comprises a center output signal channel and:Sthh outpuc
gignal channel comprises a sub-woofex odtput?signal channel.

9. The apparatus as recited [in claim 8, wharein
said sub-woofer output signal channel passes through a low-
pass filcer before passing to a sub-woofier speaker.

10. The apparatus as recited|in c¢laim 1, further
comprising a first summing circuit for éumming said two or
more source signal channels into 3 fzfcm output signal

channel, and a second summing circuict for summing said two or

more source signal channels intc a sixth outout signal
channel.

11. The apparatus as recited|in ¢laim 10, wherein
said £ifch output signal ¢hannel is a center outputr signal

channel, and said sixth output signal channel is a sub-woofer
cutput signal channel.
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101" #10%& () - 1! #1Q0& (vl AR dNATPBIL selecting either said sixth
cueput signal channel from said second sumhing means or said
sub-woofer channel from s2id secend source! signal to be said

k
sixth output signal channel of said apparagus,

17. The apparatus as recited ini clajm 16, whezein
gaid first, said second, said thizxd, saidlfourﬁh, sald fifch,
and said sixth multiplaxers comprise J single twelve-
channel to six-channel multiplexex.

18, The apparatus as recited in claim 15, further
comprising:

a third summing circuit for summfing said firsc
output signal channel from said high-pass|filter with said
right front channel of said second sourcefsignal; creating a
summed firse output signal channel of saié apparatus;

a fourth summing circuit for sufming said second
output signal c¢hannel from said high-pass| filter with said
left front channel of sald second source Lign?l, creating a
summed second output signal channel of salkd apparatus;

a £ifth summing circuit for sum”ingésaid third
output signal channel from said low-pass Eiltir with said
right rear channel of said second sourceiéign}l, creating a
summed third output. signal channel of saild apparactus;

a sixth summing circuit for su iné said fourth
output signal channel f£rom said low—passwﬁilﬁer with said lefc
rear chamnnel of said second source signa’, creating a summed
fourth output signal chamnel of said app#ratﬁs; and

wherein said first summing cirJuic is configured to
sum said first and said second source .ignal channels with
said center channel of said second seurce signsl, creating a
summed fifth odutput signal channel of satd apparatus, and said
second summing circuit is configured to sum said first and
said second source signal channels with %aid sub-woofer

il
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18, The apparaktus &8s rfczted Ln,claim 18, wherein

said summed first output signal channel cohpriﬁes a right
{ront output signal channel, saldwsummed spcond output signal
channel comprises a leftr front output signgl channel said
summed third ouctput signal channel comprzsrs a' right rear
cutput signal 'channel, said summed fourth'output signal
channel comprises a left rear output signal channel said
summed fifth outpur signal channel comprlﬁes a cencer output
signal channel,and said summed six:h outnut s;gnal channel
comprises a sub-woolfer output sagnal channel

20. A personal computer (PC) surrounp sound simulator
system arranged to generate and ylay a siliatgd surround
scund output signal, having three or more Futpht signsl
channels, from a PC source signal having two or more source
signal channels, the system compfising:

2 computer comprising a prﬁcegscr and a PC surround
sound circuit, said PC surround sound cirquit comprising:
high-pass filter means configured to receive said two or
more source signal channels from a PC and |filtler out low
frequencies of said two or more source signalﬁchannels go that
only high frequenciles are passed to first and'second output
signal channels; and

low-pass filter means configured to receive said two or
more soulrce signal channels from sald PC Ind filter out high
frequencles of said two or more source sxgnal channels so that
only low fregquencies are passed to at lea$t one ocutput signal
channel; the system further compr;szng.

three or more speakers configured to receive sald output

signal echannels from said su:round sound plzcu1t and to play
said simulated surround sound °xgnal
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comprise righe and lefr stereo signal charrels.

22. The system as recited in claim(20, wherein said
Ewo or more source signal channels comprise sound signals
, 1]
generated by a MIDI command sound gerieratoc.

23. The system as recited in claim.20, wherein said

twe or more source signal channels comprife WAVE signal
channels,

24, The system as recited in ciaimizo, wherein said
at least cne output signal channel compriées é third cutpuc
signal channel and wherein said surround sound circuit further
comprises a summing circuit for summing said two or more
source signal channels into said third cutput signal chamnel.

25. The syscem as recited in cpaim:zo, wherein said
at least one outpur signal chahnel comprises B third outpurt
signal channel and a fourth output signal chahnel.

26. The system &s recited in QIa;m 25, wherein said
surrcund sound circuit fuxther compr;ses'a summing circuit for
summing sald two or more gource signal channels ince a fifch
output signal channél and a sixth output signal channel.

27. The system as recited in claim 26, wherein ssid
first output signal channel compzrises a r;ghu front output

signal channel, sald second output s;gnal channel comprises 2

left Eront eutput signal channel, said third output signal

channel comprises a right rear output signal channel, said
fourth outpuz signal channel comprises a left rear outrput
signal channel, said £ifth output signal chaﬁnel comprises a
center output signal channel and sixth output signal channel
comprises a sub-woeofer output signal chapnel,
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28. The system as recited in clgim 27, wherein said
sub-woofex ocutput signal channel passes Ehiougﬁ a low-pass

filrer before passing Lo 2 sub-woofer speaker.

29, The system as Fecited in claim 20, wherein said
surround sound c¢izcuit further comprises £ ISt?summing circuit
for summing said two or more source signal|channels incto a
fifth output signal channel, and a second summing circuit for
summing said cwo or mere source signal chapnels into a sixth
.output signal channel.

fifth output signal channel is a center ou
and said sixth output signal channel is a
=ignal channel.

put signal channel,

30. The system as recilted in claim 28, wherein said
ub-woofer surput

21. The system as rxecited in cllgim 20, wherein said
surround sound circuit further comprises an in@ut signal
configured co disable the simulated surround sound mode so
that the output signal of said system is

' two' channel ocutput
signal.

high-pass filrer comprises an input signa
disable said high-pass filter, so that al
two or more source signal channels are pa
and said seceond cutput signal channels.

configured to
frequencies of said

32. The system as recited in elaim 20, wherein said
sed to said firse

33. The system as racited in claim 27,

wherein said
surround sound circuir is further configuled to receive a

second source signal having six source signal channels.
34. The system as recited in c#aimzsz, wherein saild

six source signal channels comprise right front, left frong,

right reay, léfv rear, center, and sub-wopfer channels.

35. The system as recited in eflaim 34, wherein said
surround sound cirecuic furcher comprises:
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2 first multiplexer fox seleccing either said firse
output signzl channel irom said high-pass filter or said right
front crennel of said second source signal| to Be said first
output signal channel of said surround soﬂnd circuic;
a second multiplexer for selecting either said
sermond output signal channel f£rom said high-pass filter or

said lefec fronct signal channel of said seqond Source signal to

pe said second output signal channel of szid surround sound
circuit;

a third multiplexex for selecting either said third
ourput signal channel from said low-pass ilrer or said righe
rear channel from said second source signal to be said third
output sigmnal channel of said surround soyund circuit;

a fourth multiplexer Ifor selecting either said
fourth output signal channel from said low-pass filter or said
left '‘rear channel from said second source signal to be said
fourth output signal channel from said sufround seund cizcuit;

a fifth multiplexer for selecting either said £ifth
cutput signal channel from said first summing means or said
center channel from said second source signal to be said fifth
ocutput =zignal channel; and

a sixth multiplexer for selectilng either said sixth
cutput signal channel from said second symming means or said
sub-woofer channel from said second source signal teo be said
sixth output signal channel of said surreund sound cirxcuic.

36. The system as recited in ¢laim 35S, wherein said
fizrstc, said second, said third, said fourth, said fifeh, and

said sixth multiplexers comprise a single twelve-channel
to six-channel mulciplexer.

37. The system as .recited in ¢laim 34,

wherein said
surround gound circuit fuxcthexr comprisest

a third summing cireuwit for summing said fivst
cutput signal channel from said high-pas

fi}:e: with =aid
right front channel of said secend sourc

signal, creating a2

summed first outpucr signal channel of saiid surround sound

circuis;



1

10!

L#10%&' ()-! L#109%& ()-!10%& ()-!' 10%0& ()- 10WU 10UU 10UU | 27!
- $10%AJU& () - 20P1 1s$10%& ()-10% ()-!' 109%QQ& ()- 10 10

* #1098 () - *#10%&' ()-()*+ADrS4 1 10%&' ()-' mlO%&' ()- 10 10 10! 0$10%& () -

1> #1098 () - s$10% () - DOPQR csT5 1f1 108& ()- (1 mlO% ()- 10

a fourth summing circuit for sumning =aid second
output signal channel from said high-pass filecer with said
left front channel of said second source signal, creating a
summed second output signal chanrel of safd surround sound
ciTcuit; |

a fifth summing circuit for su 'ingisaid third
outpur signal channel from said low-pass Filter with said
right rear channel of said second source ign?l, creating a
summed third cutput signal channel of saifd surround sound
circuit;

a sixth summing circuit for summing said fourth
output signal channel from said low-pass filt?r with said lef:

reay channel of said second socurce signal creating a sumnmed

fourth output signal channel of said surﬂound sound circuit;
and

wherein said first summing circuit is configured to
sum said first and said second source si'nal channels with
said center channel of said second soure siﬁnal, creating a
summed £ifcrh output signal channel of sajd surround sound
circuic, and said second summing ecircuit iz configured to sum
said f£irst a2nd said second souxce signal channels wicth said
sub-wocfer channel of said second source (signal, creating a

summed sixth output signal channel of sajd surround sound
cirecuic,

38. The system as recited in ¢laim 37, wherein said
summed first ourput signal channel comprises a right frent
output signal channel, said summed secon ouépuc signal
channel comprises a left front ocutput signal channel, said

summed third output signal chanrel comprises a right reax

output signal channel, said summed fourth output signal

channel comprises a left rear output sig'al channel, said
summed fifth output signal channel comprises a center outpuc
signal chamnil,and said summed sixth out

ut signal channel
comprises a sub-woofer output signal chanhnel,

I\H I
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sound signal having three or more signal hanhels from a BC
gignal having two or wore channels, comprisiné the steps of:

receiving said two or more PC ngnal channels from 3
pC,
filtering out lcw freguencies flrom sz2id two or more

PC signal channels and pagsing said two or more PC signal

channels having only high frequencies to a first set of one or

more simulated surrcund sound signal channels; and
filcering out high frecuencmes froﬁ said two or more
channels and passing said two ox morxe channels having only low

frequencies to a second set of one or moze simulated surround
sound signal channels;

or more channels to said first set of one o» more simulated
surround sound signal channels and said low frequencies of
said two or mere channels to said secend set of one or more

1
simulacted surround sound signal channels credrtes the simulated
surround seound signal,

wherein separating said high f%equencies of said cwe

40, The methed 22 recited in '1ai@ 39, wherein said

two or mere PC signal channels comprise gighd and left stereo
charnnels,

41. The method as recited in <¢laim 39, wherein said
two or more PC signal channels comprise lwo sound signals

'generated by a MIDI command sound generator.

42, The method as recited in ilaim 39, wherein said

two or more PC signal channels comprise two WAVE signal
channels,

43, The method as recited in élaim 39, wherein said
first set of orne or more simuléted surround sound signal
channels comprises a right chann2l and a lefé ¢hannel.
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front ehannels, and wherein said second set of, one or more

simulaced surround sound signal channels qcmyrises right rear
and lefr rear channels.

46, The method as recited in ciaim;as, further
comprising the step of mixing said two or more PC signal
channels te form a single channel which i$ passed to a third
set of one or more simulated surround sound signal channels.

47. The meched as recited in claim; 46, wherein said
third set of ore or more simulated surround séund signal

channels comprises a center chamnel and a subiwoofer channel.

48. The method as recited in cflaim 47, further
comprising the step of filtering out high freéuencias from
said sub-woofer channel, so that only low frequencies are
passed to a sub-woofer speaker.

45, The mecthod as recited in cilairn; 39, wherein said
step of filtering out said low freguencles is skipped, so
cthat all frequencies of said two of more |[PC signal channels

are passed to said first set of one or mgre simuelated surround
sound signal channels.

S0. A method for either playing zn encoded suxround
sound signal having ar least three channels or generating a
simulated surround sound signzl having chree or more signal
channels from a PC signal naving two or more chanrels,
comprising the steps of:

choosing between a simulated sbrround sound mode and
an encoded surround sound mode;



10! *#109%& () - (<zX6uSl!! 0l 1#10% /& ()-Z! @#10% / & ()-! $#10% /& ()-s! #10% / &
"()-s!y#10% /& ()-E10% & ()-,<uS1!! "$10%t& ()-!! $10%t& ()-!, 27 JAL 2003
10% & ()-3(YnL0% & ()- 10// 10//

10// | &37#10% / & () - Szf 6* OMJI3USL! | LO#10% t & ()-!19)#10% t & ()-! " $10%.L& ()-!

"$10%t& ()-!1Q $10% t& ()-!14  $10§4rtr& ()-! O<=>?FWEKr S1! @ $10%& () -
10%&'() '10%& ()-!{'10%;& ()- 10tt 10tt

10tt! " LO#10% t & K2 1Q9 A | U C&
Lo@sI00 () 1 o0} $%/ VB QE1QUR L1 0 L0l HRUE (3 - OGS ()-

ORU="} [ 9V ! me@nﬁlﬁer«zzC@)erl QC@EMG%&R*)E |5 e@ng;f(}O/&- ()-!'+@BLSL0% () -

10% () -s' 109%& () - BEQuikaMY ELIA10UE (O Mzt FAYRHInal Neh 4RO & fiort '#10%
& ()-10! #10%&' ()-!i @L$109%&' () - uvwx'

uSl! " 109%€& ()-T!' #10% t & ()-!#10%t& ()-A 10% & ()-"9'10% & ()- 10 10 10
EzX6uS1!!".10%t & (f):_l&'er]:ﬁ% & lo&) SEMEDUE (DS Arpm 1994 AT Wp- S more

LI 10%t &Eg‘) é&%ﬁ% A& (e BP @ 'pHel0%Ey (2ayd W &; )monéo%&s(.)g‘sal
channels naving only high frequencies to first set ¢f cne or
more surround sound sutput channels; and '

filrering our high frecuencies Eromlsaid TtWwo or mere
channels and passing said two or more chapnels having only low
frecuencies to a second set of one or more surround sound
output channels;

wherein separating said high fﬁequenc;es of sz2id two
or mores channels to sald first set of °nﬁ oxr mcre surroungd
sound output channels and said low frecuqnc1es of said cwo or
more channels te said second set of one dr more surround sound
output channels creates the simulaced su rcuqd sound signal;

if gaid encoded sound mode is seleéted, the method

further comprises the steps of:

pessing s2id at least three en¢oded surrxound sound

channels to at least three surround soun¢ sutput channels.

S1. The method as recited in ¢laiﬁ 50, wherein if
said simulated surround mode is selected thée method fuxther
comprises the step of mixing said cwo c—|more PC signal
channels to form a single channel which ms passed to a zhird
set of one or more surround sound output, channels,

52. The wethod as recited in klaim 51, wheveinm said
first set of one or more surround sound Eu:nuc channels
comprises a right front channel and 2 left front channel, gaid
second set of one or more surround soun& oucbut channels
comprises a right rear channel and & leﬂ: rear channel, and
set thiLd sec of one or more surround sound eutout channels

comprises a center channel and a sub-wogfer channsl.

53. The method 25 recited in claim S2, Ifurther
comprising the step of filtering out said high frequencies
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55. A method for generating a|simulated surround
sound signal having ac least signal channels Sl, S2, 83 and 5S4
from a PC signal having at least channels PCl and PC2, and
mixing said simulated surround sound signal with en enceded
surround sound having at least signal channels El, .E2, E3 and

E4 to generate a surround sound signal having at least
channels 01, 02, 03 and 04, said method fomprising the steps
of:

recelving said PC signal channbls PCl and PCc2 from a
PC;

filtering out low fregquencies [Erom said PC signal
channels PCl and 2C2, creating filtered PC s&gnal channels
PCHL1 and PCHE2 having only high frequencies

pasesing said filtered PC signah channels PCE1l and
PCH2 to said signal channels S1 and S2;

filtering out high freguencies from said PC signal
channels PCl and PC2, creating filrered [PC =ignal channels
PCL1 and PCL2 having only low frequencies;

passing said filtexed PC signall channels pCLl and
PCL2 cto said signal channels S3 and 54;

receiving said encoded sur:ouﬂd sound signal
channels E1, E2, E2 and Es4

mixing said gimulated surround sound signal channels
S1, S2, 53 and S4 with said encoded su:round;scund signal
channels El, E2, 23 and Z4 .o generate said surround sound:
signal output channels 01, 02, 031 and 04.

S6. The meched a2s recited in |claim 55, further
comprising the steps of mixing said PC slignal channels PCl and
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PC2 rogether creating an mixed PC signal channel PCM, and

passing said mixed PC signal channel PCM to simulated surround
sound signal channels S5 and S6,

57. The method 25 recited in blaiﬁ 56, further
comprising the step cof mixing said simuliared surround sound
signals S5 and $6 with enceded surround sound signals E5 and

E6 to generate surround sound signal output thannels OS5 and
O6.

58, The method as reciéed in ‘claim $7, wherein
surround sound signal chanhels 0l; 02, QJ,.OH, 05, and ©¢6
comprica right front, left front, right rear, lefr rear,
center, and sub-woofer channels, respecqively.

S99, The method as reci#ed in claim 58, further
comprising the step of passing said simdlated surround sound
signal channel $6 through & low-pass filter before mixing 86

with encoded surround seund signal chanmel Eg.



