
;e3eL$nT6TL87 7 JAI 2003   PC SURROUND SOUND CIRCUIT  CROSS-RE:ERENCE TO
RELATED APPLICATION This application claims the benefit of U.S. Provisional
Application No. 60/064,046 filed November 3, 1997, incorporated herein by
reference. BACKGROUND OF THE INVENTION The present invention relates
generally to a PC surround sound circuit, and more particularly to a
circuit configured to receive a two-channel input signal from a personal
computer and generate a simulated surround sound output, preferably having
three or more output channels. Currently, most PC systems are configured to
generate audio output signals having two channels, typically left and right
stereo channels. For example, when playing digitally stored audio 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 complex 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 encoded
with the surround sound encoding scheme. However, many users still want to
experience the surround sound sensation) even though many of the
applications that they are running cannot generate the various surround
sound channels. For example, a typical surround   7 ~n r~ 200 s.. 2 sound
encoded application will generate six (6) audio channel while, as mentioned
above, non-encoded applications will only produce audio signals having two
(2) channels. Therefore, it is desirable to have a system which can play
surround sound encoded applications on a PC in a surround sound
environment, as well as have a system which can generate a simulated
surround sound signal from a typical two channel PC audio signal. For
example, a system which will take the right and left stereo channels of a
game, movie, music track or audio file and generate a multi-channel audio
output which simulates a surround sound encoded application. 



SUMMARY OF THE INVENTION Accordingly, it is an advantage of the present
invention to provide a PC surround sound apparatus which overcomes the
shortcomings of the prior art. Another advantage of the present invention
is that a PC surround sound apparatus is configured to play games, movies
and other applications which include audio signals encoded with a surround
sound encoding scheme. Yet another advantage of the present invention is
that a PC surround sound apparatus can generate a multichannel simulated
surround sound output signal. 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 multichannel simulated surround
sound output signal which is compatible with a11 types of PC speaker
systems. The above and other advantages of the present invention are
carried out in one form by a PC surz~und 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   2 7 JAN
2003  3 source signal channels. The PC surround sound apparatus preferably
comprises an input means for receiving first and second source signal
channels. In addition, the apparatus includes a high-pass filter configured
to receive the first and second source signal channels from the input means
and filter out the low frequencies from the source signal channels, so that
only high frequencies are passed to the first and second output signal
channels. Finally, the PC surround sound apparatus includes a low-pass
filter configured to receive the first and second source signal channels
from the input means and filter out the high frequencies from the source
signal channels, so that only low frequencies are passed to the third and
fourth output signal channels. In accordance with this aspect of the
invention, separating the high frequencies of the input channels to the
first and second output signal channels, and the low frequencies of the
input channels to the third and fourth output signal channels creates the
simulated surround sound output signal. BRIEF DESCRIPTION OF THE DRAWINGS A
more complete understanding of the present 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 is 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   2 7 .IAN 200,i 4 the
simulated surround sound signal with a encoded surround sound signal.
DESCRIPTION OF THE PREFERRED EMBODIMENTS The present invention is a circuit
or system for generating a mufti-channel simulated PC surround sound signal
from two or more PC signal channels. While the embodiments of the present
invention illustrated in the figures and described herein relate generally
to an analog signal processing circuit, one skilled in the art will
appreciate that a digital signal processing circuit and/or a software
application can be used to implement the present invention. Therefore, the
present invention is not limited to the illustrated embodiments. Referring
now to Fig. 1, a computer system 10 is shown embodying a PC surround sound
circuit of the present invention. In particular, computer system 10 may
comprise any suitable computer system such as a home personal computer
system, or other similar computer work station system. Computer system 10
suitably comprises a processing unit 12, a monitor 14, a keyboard 16, a
mouse 18, and a plurality of speakers 20-30. As one skilled in the art will
appreciate, computer system 10 also may comprise a variety of other
computer peripherals not illustrated in Fig. 1. In accordance with most
surround sound systems, computer system 10 preferably comprises six
speakers to receive and play a six channel surround sound signal. In
accordance with this aspect of the invention, the speaker configuration of
computer system 10 preferably comprises a left front speaker 20, a right
front speaker 22) a left rear speaker 24, a right rear speaker 26, a center
channel speaker 28, and sub-woofer speaker 30. While most surround sound
systems currently known in the art have six speakers driven by a six
channel surround solid signal, one skilled in the art will appreciate that
computer system 10 may comprise any 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   2 7 JAN
?J03 configuration In accordance with this' aspect of the invention
computer system to only wil  generate a three channel signal. 



Processing unit Z2 preferably comprise a processor 3Z, a memory 34, a
storage 36, a surround sound circuit 38, a Sound card g0, a floppy drive
42. and an optical drive 44. 8rocessor 32 may comprise say suitable
computer processor such as an Intel XS6 processor, a RTSC processor or any
other processor currently known in the arc, similarly, memory 34 may
comprise any suitable random access memory device such as SRAM, DRAM, flash
memory o. the like. In addition, a portion of memory 39 ' may bell
configured as cache memory. Storage 36 may comprise any suits 1e computer
store a such as a hard disc drive) flash memory', or any other .. suitable
computer stozsgs device configured to store application programs, data arid
the like. In addition to the typical processor,, memory, and storage which
is included in most computer systems, processing ,twit 12 preferably
further comprise a surround sound circuit. 38 and a sound card 4D, As
discussed in core detail be7,ow, surround sound circuit 38 is configured t~
generate a simulated surround sound output from a two.channel sound input
signal. In addition, surround sound circuit 3'8 may be configured to
receive and decode encoded surround sound signals, and mix encoded surround
sound signals with a simulated surround sound signal. Sound c rd 40 may
comprise any suitable PC sound card configured to generate analog sound
signals which will drive any of .the speakers 20-30. While computer system
12 illustrates surround sound circuit 36 and sound card 4o as separate
devices or circuit Cards, one skilled in the art will appreciate chat
surround sound Circuit 3B and sound card 40 may be combined into a single
circuit configuration or, depending on the configurationof surround sound
circuit 3A, surround card 40 may be eliminated. Finally, as illustrate in
Fig 1, ;processing unit 12 may comprise a floppy drive 42 and/or an optical
drive 44 , Floppy drive 4Z may be any suitable floppy drive such as a 31/2
or 51/." floppy device. In addition optical drive 44 may   l l ~~~f 2003 6
comprise any suitable optical drive, such as a CD or DVD device. As
discussed in more detail below, optical drive 44 may be configured to play
music, movies, or games which include surround sound encoded sound signals.
In accordance with this aspect of the invention, processing unit 12 may
include a surround sound decoding circuit (not shown) or, as discussed in
more detail below, surround sound circuit 38 may include the encoded
surround sound circuit decoding circuitry. As mentioned briefly above, the
functionality of surround sound circuit 38 may be embodied in a software
application program rather than an electrical circuit. In such a case,
floppy drive 42 or optical drive 44 may be used to load the surround sound
application program into computer system 12 and, in particular, into
storage 36 and/or memory 34. Referring now to Fig. 2, a first embodiment of
a PC surround sound circuit 100 will be discussed. In particular, PC
surround sound circuit 100 preferably comprises a first input 102, a second
input 104, on audio signal enhancement circuit 106, a switchable high-pass
filter 108, a low-pass filter 110, and a summing or mixing circuit 112. In
accordance with this aspect of the invention, inputs 102 and 104 preferably
comprise left and right stereo channels from a PC system. For example,
inputs 102 and 104 may be inputs from a CD or DVD, or inputs 102 and 104
may comprise audio data channels from a MIDI or WAVE file. Audio signals
from a PC typically are in digital form; therefore, if PC surround sound
system 100 is an analog signal processing system, inputs 102 and 104 first
will pass through a digital to analog converter (not shown) before being
processed by system 100. As illustrated in Fig. 1, inputs 102 and 104 first
may pass through a stereo enhancement circuit 106. For example, one type of
stereo enhancement circuit 106 may comprise a sound effect circuit
configured to generate simulated 3-D sound effect from a two-channel
signal. In accordance with one aspect of the invention, stereo enhancement
circuit preferably 106 gives inputs I02 and 104 a   _> 7 JAS" 200 



3-D or spatial effect by processing signals 102 and 104 in accordance with
a specialized function. For example: L' - Function (LINOPL, LINOPR) R' -
Function (LINOPR, LINOPL) where L' and R' are outputs 114 and 116 of stereo
enhancement circuit 106, respectively and LINOPL and LINOPR are inputs 102
and 104, respectively. In addition, stereo enhancement circuit 106 can be
enabled or disabled by controlling the state of input signal 118. That is,
when input 118 is activated or enabled, stereo enhancement circuit 106 is
on, and when input 118 is disabled, stereo enhancement circuit 106 is off.
Furthermore, as one skilled in the art will appreciate, PC surround sound
circuit 100 may be configured without stereo enhancement circuit 106. As
illustrated in Fig. 2, and discussed briefly above, stereo enhancement
circuit 106 generates output signals 114 and 116. Signals 114 and 116
preferably act as input signals into switchable high-pass filter 108 and
surround mode selection circuit 120. As one skilled in the art will
appreciate, if stereo enhancement circuit 106 is disabled, or if it is
eliminated from PC surround sound circuit 100 a11 together, signals 114 and
116 will be the same as input signals 102 and 104) respectively. Switchable
high-pass filter 108 preferably comprises any suitable filtering circuit
configured to filter out the low frequencies from signals 114 and 116. In
accordance with this aspect of the invention, high-pass filter 108
preferably filters out a11 frequencies in the range of about 1.5 biz and
below, allowing the frequencies in the range of about 1.5 KHz and above to
pass to first and second simulated surround sound output channels 126 and
128. Typically, there are about two main types of PC speaker systems
currently being sold in the marketplace. The first type generally comprises
two front active speakers having the ability to play a relatively full
range of audio frequencies. For this type of speaker configuration, the
high-pass filter is used to filter out the low frequencies,   2 7 ~!r;C~
ZOQ s allowing the two front speakers to play only the high frequency
portions of that signal. The second type of speaker configuration currently
being sold in the PC marketplace generally comprises a single sub-woofer
configured to drive two satellite high frequency speakers. With this
particular configuration, if we utilize the high-pass filter to filter out
the low frequencies, the quality of the sound emanating from the front
speakers will be poor because the sub-woofer is a low-frequency output
device. To remedy this problem, switchable high-pass filter 108 preferably
includes an enabling input signal input 138 (also labeled SPK-MODE) which
controls the operation of high-pass filter 108. Thus, when input 138
produces an active state signal, switchable high-pass filter 108 will be
on, and only the high frequency portions of signals 114 and 116 will pass
to first and second simulated surround sound output channels 126 and 128.
Conversely, when input 138 produces an inactive state signal (e. g., no
signal) high-pass filter 108 is off, and the full frequency range of
signals 114 and 116 will pass to output channels 126 and 128. Accordingly,
if a particular PC system has two full frequency front speakers, high-pass
filter 108 typically is on, and high-pass filter 108 and lowpass filter 110
are configured to separate different frequency ranges of the input signal
channels to front and rear speakers. On the other hand, if a PC system is
equipped with the sub-woofer type front speakers, PC surround sound circuit
100 will turn off high-pass filter 108, so that the sound quality from the
sub-woofer based speaker configuration is not impeded. As mentioned briefly
above, signals 114 and 116 from stereo enhancement circuit 106 also act as
inputs to surround mode selection circuit 120 which acts as the control
circuit for the simulated surround sound mode. In accordance with this
aspect of the invention, surround moue selection circuit 120 includes an
input signal 140 (also labeled CSR-EN) which) when activated, turns on the
rear, center and sub-woofer channels of simulated surround circuit 100. For
example, as illustrated more 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
simulated surround sound mode. In this manner, input signal channels 102
and 104 (LINOPL and LINOPR) pass through to first output channel 126 and
second output channel 128 without surround mode processing. however, when
input signal 140 is activated, the surround sound circuit is on, and rear,
center and sub-woofer channels will be active. Accordingly, the output of
PC surround sound circuit 100 preferably is a simulated 5.1 channel
surround sound output. Moreover, if input signal 140 is on, and input
signal 138 is off, the output of surround sound circuit 100 will be a
sixchannel output) but the user will not experience full frequency
separation between the front and rear speakers because high-pass filter 108
is off. When surround made selection circuit 120 is on, signals 114 and 116
pass through a low-pass filter 110 which filters out the high frequencies
from the signals. The output of low pass filter 110 is a third output
channel 130 and a fourth output signal channel 132, which preferably
comprise signal frequencies in the range of about 1.5 HHz and below. As
illustrated in Fig. 2, before signals 114 and 116 pass through low-pass
filter 110, signals 114 and 116 first may pass through a bass boost circuit
122. Bass boost circuit 122 preferably enhances the low frequency portion
of signals 114 and 116 before they pass into the low-pass filter. As one
skilled in the art will appreciate, by enhancing the low frequency portion
of the signals, the output of low-pass filter 110 also will be enhanced.
While the illustrated embodiment in Fig. 2 shows PC surround sound system
100 with bass boost circuit 122, one skilled in the art will appreciate
that bass boost circuit 122 may be eliminated from the system without
varying from the spirit of the invention. In addition to passing through
base boost circuit I22 and low-pass filter 1I0, signals 114 and 116
preferably pass to a summing or mixing circuit 112 which sums or mixes
signals 114 and 116 into a single signal 142. Signal 142 then preferably
passes to fifth and sixth simulated surround sound output signal channels
134 and 136. However, before passing   z 7 ~A ~ zoos  to charnel 136,
signal 142 first may. pass through a low-pass filter 124. In accordance
with one embodiment of the present invention, first output signial.channel
126 and second output signal channel 1.26 preferably comprise front right
and front left output channels; third output signal channel 13o and fourth
output signal channel 13z preferably comprise right rear and lets rear
output channels; Fifth output signal channel 139 preferably comprises a
center output channel; and sixth output signal charnel, i.36 preferably
comprises a subwoofer output channel. Thus, as mentioned briefly above,
when PC surround sound Circuit 10o is operating in,,simulated surround
sound mode, the high' frequettcies of ' the input channels will be
separated to the from speakers while the low frequencies of the input
channels will be separated to the back speakers. By performing this.
frequency separation to the differant sneaker channels, one wall have an
impression that the front speakers can extract different information than
the rear speakers, the essence of an encoded surround Sound system
Therefore, by performing this frequency separtion separaz~ion. a
multi-channel (preferably six) surround sound system can be simulated from
a two channel imput Referring now to Fig. 4) another embodiment of a PC
surround sound circuit 300 is illustrated. dike PC surround sound circuit
100, 8C surround sound circuit 3o0 is Configured to receive a two-channel
input signal from a EC and generate a multiple-channel surround sound
output signal froth the twochannel signal. In addition however PC surround
sound circuit 30o is configured to receive decode and play multichannel
surround sound encoded signals For example, PC surround sound circuit Sao
carp decode arid play 5.7. channel surround sound encoded formats, such as;
the,well. known surround sound formats like Dolby Stereo Digital (DSD)
(TM), Digital Theater System (TM) ~ or Sony Dynamic Digital Sound ( SDDS )
( TM ) . For generating a simulated PC surround sound output from a
two-channel input source, PC surround sound circuit 300 operates its. a
similar 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 from a PC system. As discussed
above with reference to Fig. 2 and PC surround sound circuit 100, PC
surround sound circuit 300 may comprise a stereo enhancement circuit 106
which spatially enhances input channel 102 and 104 creating signals 114 and
116, respectively. Stereo enhancement circuit 106 can be turned on and/or
off by input signal 118. If stereo enhancement circuit 106 is off, signals
114 and 116 will be the same as input channels 102 and l04, respectively.
In addition, PC surround sound circuit 300 may be configured without stereo
enhancement circuit 106, in which case, signals 114 and 116, also 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
multiplexing and mixing circuits 3d8 and 310. Switchable high-pass filter
108 operates in the same manner as the switchable highpass 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 i14 and 1i6 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 1I6 pass
through to the sub-woofer and satellite speakers. As one skilled in the art
will appreciate, if switchable highpass 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 degraded 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   2 7 !gird
2003 12 306, respectively. In accordance with this aspect of the invention
if PC surround sound circuit 300 is in the simulated PC surround sound
mode, multiplexing circuits 304 and 306 will pass signals 126 and 128 from
high-pass filter 108 to output channels 314 and 316. Similarly, as
discussed in more detail below, if PC surround sound circuit 300 is in the
encoded surround sound mode, multiplexing circuits 304 and 306 will pass
the left-front signal 326 and right-front signal 328 (AL and AR)
respectively) from the six-channel encoded surround sound input to output
channels 314 and 316. In addition to being inputs to switchable high-pass
filter 108, signals 114 and 116 are inputs to surround mode enhancement
circuit 302. In accordance with this aspect of the invention, surround mode
enhancement circuit 302 preferably comprises an audio enhancement circuit
which, when activated, provides additional audio spatial separation for the
rear speaker channels. For example, a typical formula 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 302 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 also may cause the
signal to lose some directional qualities. Therefore, some users may not
like the effect that surround mode enhancement circuit 3o2 has on the
signal. Thus, the user may be given the option to deactivate surround mode
enhancement circuit 302 at his or her choice.   7 '1 ~AtJ ~00~ 



13 Outputs 330 and 33Z from surround mode enhancemerc circuit 302
preferably aye inputs into low pass ,filter 110, which is configured Lo
filter out a11 high frequencies from the signals and pass through only the
low frequencies. In addition, before entating low-pass filter 1a0,; signals
330 and 332 first may pass through a base boost circuit 12z to enhance the
low frequency portions of the signal before entering the low-pass filter.
PC surround sound circuit 300 may include pass boost circuit 122, or it may
be configured without it. Next, output signals i30 and 13 from low-pass
filter l10 pass into a mixing and/or multiplexing circuit 3Z2. I f PC
surround sound circuit 3 0 o is operating in the simulated surround sound
mode, multiplexing circuit 312,;will pass signals 13o and 7.3z through to
surround sound surround channels 31s sad 32o, respectively. Simalarly if PC
surround sound circuit 300 is operating in the encoded surround Bound mode,
multiplexing circuit 312 will pass encoded surround sound channels 336 and
33A (also labelled ALS a d ARS, respectively) through to output channels
3i8 arid 320.. As discussed in more detail below is possible that PC
surround sound circuit 30o may o I operate in a combination simulated and
encoded surround sound mod . In such a case, multiplexing and/or mixing
circuit 3Z2 preferably will mix signals 130 and l32 with signals 336 and
338 and pass the combined signals through to output channel is 32B and 3Z0.
In accordance Kith this aspext of the invention; input Signal 34o (DVD-EN)
is configured to control the operation of switching circuit 312. For
example, depending on the state of input signal, 340 circuit 312 wil1 act
either s a;, multiplexer passing signals i30, 132 or signals 336, 338; to
output channels 318 and 320) ox as a mixer, summing signals 130 and l32
with signals 316 and 320. Also input signal 342 (SLRRNDFN) is used to
activate and/or deactivate a circuit 37.0 so as to enable or disable output
channels 318 and 320 Thus, when input signal 342 is ac an active state
circuit 312 wall pass signals to output channels 33.8 and 3Z0. Similarly
when input signal 342 is ac a deactive state, circuit 37.Z will be off thus
turning off output channels 31e and 3z0,   2 `i ~~Aid I~Il3 14 As mentioned
briefly above, signals 114 and 116 also act as inputs to multiplexing
and/or mixing circuits 308 and 310. In accordance with this aspect of the
invention, when PC surround sound system 300 is in the simulated surround
sound mode, mixing circuit 308 is configured to sum signals I14 and 1?6,
producing surround sound output channel 322. Similarly, mixing circuit 310
is configured to sum signals 114 and 116 to produce surround sound output
channel 324. As with PC surround sound circuit 100 in Fig. 2, output
channel 324 first may pass through a low-pass filter 124 so that a11 high
frequency portions of the signal are filtered out. Since output channel 324
typically is a sub-woofer channel, the lowpass filter will help enhance the
low frequency output of subwoofer channel 324. PC surround sound circuit
300 may include low-pass filter 124, or it may be configured without it.
Mixing and/or multiplexing circuits 30S and 310 also may include input
signal 342 (SUR.RND-EN) which, as discussed above with reference to circuit
312, may be configured to activate or deactivate output channels 322 and
324. In 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 audio 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. Hut, 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
to 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   2 7 JAt~ 2pp3 15
sound output channels. In accordance with this aspect of the invention, the
six input channels typically are left front 326, right f rout 328, left
rear 33o', right rear 338, center channel 344, and sub-woofer 346. The
six-channel output of PC surround sound circuit 300 comprises outputs
314-324, which, in accordance with the preferred embodiment of the
invention, comprises left-front, right-front, left-rear, right-rear,
center, and sub-woofer channel outputs, respectively. Thus, when operating
in the encoded surround sound mode, multiplexing circuits 304 and 306 pass
through the front-left 328 and the left-front 326 surround sound input
channels to right-front output channel 314 and right-front output channel
316, respectively. Similarly, circuit 312 is configured to pass through the
left-rear 338 and the right-rear 336 input channels to left-rear output
channel 318 and right-rear output channel 320) respectively. 



Finally, in the encoded surround sound mode, circuits 308 and 310 are
configured to pass the center-channel input signal 344 to center output
channel 322, and the subwoofer input channel 346 to the sub-woofer output
channel 324. As mentioned briefly above, PC surround sound circuit 300 may
be configured to operate 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 audio 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 twochannel input from the PC, such as input channels 102
and 104, as well as a six-channel surround sound input from 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   ? !
.J/~N ZQp~ 16 surround sound input to generate a combined surround sound
output. In accordance with this aspect of the invention, mixing circuit 304
may be configured to mix or sum signal 126 from high-pass filter 106 with
the left-front input channel 328 from the encoded surround sound input to
produce the leftfront surround sound output channel 314. Similarly, circuit
306 may be configured to mix signal 128 from high-pass filter 106 with the
right-front surround sound input channel 326 to produce right-front output
channel 316. Also, as discussed above, multiplexing and mixing circuit 312
may be configured to add signals 130 and 132 with signals 336 and 338 to
produce left-rear output channel 318 and right-rear output channel 320,
respectively. Finally, mixing circuit 308 may be configured to add center
channel input 344 with mixing signals, 114 and 116 to produce
center-channel output 322, and mixing circuit 310 may be configured to sum
sub-woofer input channel 346 with signals 114 and 116 to generate
sub-woofer output channel 324. In this manner, output channels 314-324 will
comprise a combination of the simulated surround sound channels and the
encoded surround sound channels. Referring now to Fig. S, a flow diagram
500 is shown setting forth a method for generating a simulated surround
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.
In 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 dimensional 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 1 <<I~~~ lnOs 17 method is not on) the
signal will by pass step 506 (see path S08) . Next, in accordance with a
preferred method of the present invention as illustrated in Fig. 5, it is
determined whether the low frequencies from the input signal are to be
filtered out for the front speakers (step 510), and whether the surround
mode is on, such that the right rear, left rear, center and sub-woofer
channels will be generated (step 512). As discussed above with reference to
Figs. 2 and 4, different PC systems may have different front speaker
configurations; for example, two full frequency range speakers, or a
sub-woofer speaker driving two high-frequency speakers. If the front
speaker configuration for the PC system comprises two full frequency
speakers, it typically is desirable to filter out the low frequencies 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 of 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,
7 JA,w ~~~~~ ~a center and sub-woofer channels are generated. In
particular, to generate the right and left rear simulated surround sound
channels) the high frequencies from the input signal are filtered out (step
522), and only the low frequencies pass to the right and left rear
simulated surround sound output channels (step 524), Also, to generate the
center and subwoofer channels, two or more channels of the input signal are
summed together into a single channel (step 526), and that single channel
passes to both the center and sub-woofer simulated surround sound output
channels (step S28). In this manner, a six-channel simulated surround sound
output signal is generated from the two-channel input signal. Referring now
to Fig. 6, a flow diagram 600 illustrates a method for generating a
simulated surround sound signal from a two channel input signal and for
summing the simulated surround sound signal with a six-channel encoded
surround sound signal. In particular, the method illustrated in Fig. 6
comprises first generating a simulated surround sound signal in a manner
similar to that discussed above with reference to Fig. 5. Specifically,
first a two-channel input signal is received (step 602), and the signal is
spatially enhanced (step 606). Alternatively, as discussed above, the
spatial enhancement aspect of the method may be skipped (path 608) . As
discussed above with reference to Fig. 5, 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 6I4 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 speakers 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 is   7 JAP~d
~~;~3 19 determined whether there is a six-channel encoded surround sound
input signal. If there is not a six-channel encoded surround sound input
signal, the high frequencies from the input signal pass to the right and
left front simulated surround sound output channel (step 622) , and the low
frequencies of the input signal channels pass to the right and left rear
simulated surround sound output channels (step 624). As with the method
illustrated in Fig. 5 and discussed above, to generate the center and
sub-woofer simulated surround sound channels, the two input signal channels
are summed together (step 626) and the summed signal passes to both the
center and sub-woofer simulated surround sound output channels (step 628) .
If a six-channel encoded surround sound input signal 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 sound 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 embodiments of the invention have been given above,
various alternatives, modifications, and equivalents 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 



J;j;v 2 I ^'' ~ L~J.i 20 will appreciate chat a digital signal processing
circuit or a software application may be used to create PC surround sound
System, Therefore, the above-description should not be taken as 5 limiting
the scope of the invention which his defined by the appended claims.   2 7
~!aa ~~~~ 21 cz~_ i~as 1. A personal computer (PC) surround sound simulator
apparatus arranged to generate a simulated surround sound output signal,
having three or more output signal channels, from a PC source signal having
two or more source signal, channels, the apparatus comprising: high-pass
filter means configured to receive said two or more source signal channels
from a P"C arid filter out low frequencies of said two or more source
signal channels so that only high frequencies are passed to first and
second output signal channels; and low-pass filter means configured to
receive said two or more source signal channels from said PC and filter out
high frequencies of said two or mere source signal Channels so that only
low frequencies are passed to at least one output signal, channel. 2. The
apparatus as recited in claim 1, wherein Said two of more source signal
channels of said source signal comprise right and left stereo signal
channels . 3. The apparatus as recited in claim 1, wherein said two or more
source signal channels comprises sound signals 



generated by a MIDI command sound generator 4. The apparatus as recited in
claim l, wherein said two or more source signal channels comprise WAVE
signal channels. S. The apparatus as recited in claim 1, wherein said at
least one output signal channel comprises a third autput signal channel and
wherein said apparatus further   2 7 J~~a 2Q03 E2 comprises a summing
circuit for summing said two or moss source signal channels into said third
output signal channel, 6, The apparatus as recited :gin claim Z, wherein
said at least one output signal channel comprises a third output signal
channel and a fourth output signal channel. 7) The apparatus as recited in
claim 6. further comprising a. summing circuit for summing said two or more
source signal channels into a fifth output signal channel and a sixth
output signal channel. 8. The apparatus as recited in claim 7, wherein said
first output signal channels comprises a right.front output signal.
channel, said second output signal. channel comprises a left front output
signa1 channel, said third output signal channel comprises a right rear,
output signal channel, said fourth output signal: channel comprises a left
rear output signal channel, said fifth output~ signal channel comprises a
center output signal channels and' sixth output signal, channel comprises a
sub-woofer output' signa1 channel, . 9. The apparatus as recited in claim
8, wherein said sub-woofer output signal channel pisses; through a lowpass
filter before passing to a suh~woofer speaker 10. The apparatus as recited
in claim 1 further comprising a first summing circuit for summing said two
or more source signal channels into a fifth output signal channel, and a
second summing circuit for summing said two or more source signal channel
into a sixth output signals channel. , The apparatus as racited in claim 1,
further comprising a first summing circuit for summing said two or more
source signal channels into a fiftM output signal channel and a second
summing circuit for summing said two or more source signal channels into a
sixth output signal 11. The apparatus as recited'in Claim lo, wherein said
fifth output signal Channel is a center output signal channel and said
sixth output signal channel is a sub-woofer output signal channel.  



2 7 !~lr~i Q003 23 12 . The apparatus zs, ;;'eciteel in~ ~lainn ~1, "Wrther
comprising as input signal configured to di~abZe the simulated surround
sound mode so than the output si~cn~l of said app aratus is a two ohanne?
output signal. 1~. The apparatus as recited in ~l.aim ~" wherein said
high-pass filter comprises an ~,npuc signali configured co disable said
high-pass fiZrer, so that all requencies of said two or more soLrce s~.gnal
channels are pass d cb said fizsc and said second output signal channols.
14. The apps=acus as..recited iniclaim e, zurther configured co receive a
second sousc9 sign~.l having six source signal channels. 15 , The apparatus
as recited in I~cla~:m 1~, wherein said six source signal channels
comp,ri5e z' ghc : Front, ~.ef t Front, xighC rear, left rear, center, and
~ub-woefer channels. l6. The apparatus as recited in~ c~,aim 15, further
cornpr,ising a first mu~,tiplexe: iar selecting ei,~her said farsc ouCput
signal. chapel tram said high-pass ~filt'er or said right front cY:annel of
said second source ~ sigrial~ to ,be said f irsc output signal channel of
said apparatus; a second mulziplaxex for select ng ~ithez said second
output s~.gnal channel from said hi~h,-pass filter or said lest front
signal. channel of said sedond source signal co be~ said second output
signal charnel oz s~id apparatus; a third multiplexes for selects g either
said third output signal ch~anx~el from. said low-pass ~il ter or said
right rear channel from said second source sign~J. ;.v be said third ouzpus
signal chan_~.el of said apparatus; a fourth ~r tltiplexer for ,select~.ng
cithar sa; d fourth output si.gna7. chanr_el from said lo~-pass Lil tez or
said left rear chanr:el from snit second sourcel sigha? to be said fourth
output signal channel from said aph~a_a~tus;   z z ~~:;.~~ ZUO 



z ~' a f~.=th, multiplexes for se? ectin ' either said fifth output signal
channel fYom said first sutra ~ng means o. said center cha:~ne~. rrom said
second Source s:~gt~,al to be said fifth output s ignal channel, ; and a
sixth mulc:.plexer fo= selectin~ either said sixth ~ ~cput ssgnal channel.
from said secor~d sum~nirg; means or said sub-woofer channel from said
second sourcQ~,signal to be said sixth output signal charnel of said
apparatus. Z~ . The apparatus, as recited in~, cla~.m 7.6 , wherein sa id
first) said second, said third, said Iour~h, said Fifth., and said sixth
multipl.exers comnr3se a~ sinig,le tweZve channel to six-channel
tnultiplexer. J.6) The apparatus as recited i~, c7. aim 1S, furCher
comprising. a third summing circuit for sumr~ir~.g said first ouCput
signal. chazinel from said high-pass I fi~.Cer with said , right front
channel of said Second sourceisignal,' creating a summed first output
sigr~al charuzel of said apparatus; a fourth summing circuit for su~tni,ng
Said second output signal. channel from said high-pass Filter with said
lEft front channel of said second souses ign~l, creating a summed second
output signal ehanx~.el ef said apparatus ; a fifth summing circuit for
sum~ingsaid third oucpu,t signal channel from said low pass ifi~.t~er ~aich
sas.d right rear channel of sayd second source~~ssgn.al, creating a summed
third ouCput, sigr~.al channel of said ap~aracus; a s:.xeh summing circuit
for su ~ ing said. fourth output signal channel from said lvw-pass~i~,ter
with said left rear channel of said second source signa~, cXeatirig a
summed fourth outpuC signal channel of said apparatus; and wherein said
First summing cir~uit xs configured to sum said first and said second
source ..ignal channels with said center channel of said second seurcl
signal, creating a summed fifth butput signal channel of sad apparatus, and
said second summir_g c:.rcuit is configured to ~u;n said first and said
second source s~.gnal, channels with ~a_d sub-woofer   2 l !~1~4' ?00,i 25
I 



channel of said second sou:ce sigZal, crewing a Summed sixth output signal.
channel, cf said apparatus. 19, The appGxatus as tecz'ted in~clairn 1e,
wherein said summed f irse output signal channel. co~npr~.~es a ryght.
L:-ont output signal channel, saidtsummed second output signal channel
comprises a lefC wont ouCput sign 1 channel, said hummed, third output
signal channel cemprasles a~ xigr.t rea= output signal ~chan_-gel ) said
5umme;d fourth ~outp~ut signt~l channel comprises a left rear output sign
il eharLnel, said summed fitzh outpuC signal channel compxi~es a,~ center
output sigaaJ. channel , and said summed sixth output signal charuzel
comprises a sub-woofer output signal charu~el. 20. A personal computer !Pc)
svrsounld sound simulator system arranged fio generate and play a simulated
surround I sound output signal, having three of more output signal
channels. from a PC source signal having tlwo ox more source signal
channels, the system comprising: a computer comprising a processor and a PC
surxound sound circuit, said PC surround sound cirq,uit ~ccrnprising:
high-pass filter means configured to receive said two or more source signal
channels trorn a PC and fil~'~er out low frequencies of said two or more
source si~nal~channels so than on~.y high frequencies are passed to first
and'second output signal. channels; and low-p$SS filter means configured to
~eceive said two or more source signal channels from;sa,id PC ~nd Filter
out high frequencies of said two or more source si~nal~channls so that only
low frequencies axe passed to at leapt one output signal channel; the
system furthex comp~i.sing: three or more speakers configured tolreteive
Said output signal channels from said surround sound pircuit and to play
said simulated surround sound si~gn2l.   ~ 7 ~;~~~ zap 2n 21. The system as
recited in claim 20) wne:ein said two cr moxe source signal channels of
said sou'xce signal comprise right and left stereo signal char~r.els. 22.
The gysCem as recited in c~aim~20, wherein sa~.d two or more source signal
channels comflri$e sound signals generated by a MIDI command sour~~
genetatoz. 23. the system as recited in c~aim~20, wherein said Cwo or more
source signal channels comprise WAVE signal charnels . 



24. ~'he system as recited is c7.aim;20, wherein said aG least crie vutpuc
signal, channel comprises a chard output signal channel and wherein said
surround ~ouncl circuit further comprises a summing eizcu~.L for summing
said two or more source sxgrial channels into said Third ou,'tput signal
channel. 25. The syseetn as recited in claim; 2D, wherein said at least one
output signal channel eemprises la thsrd oucpuL signal channel and a fouxth
output signalj, eha;nnel. 26. The system as recited in M aim 25, wherein
said surround sound circuit further comprises~a summing circuit or
sva,mming said two or more 8outce signal cl~aruiels into a fifth ouGpuL
signal channel and a sixth output signal channel. 27. The system as rotated
in Maim 26, wherein said ffi rst output signal chsnndl comp;i'sas a ~ighC
front output signal char~.,nel , ' said second output signal, channel
compzises a left front output signal channel, said third output signal
channel compxisea a z~zghG xea: output signal chari:~el, said gouxth outpus
signal chara.nel. comprises a 7.eft tear output signal channel, paid fifth
output signal c:~anne~. comprises a center output signal. channel and sixth
output signal channel comprises a sub-woefer outpuC signal charnel,   7_ 7
~IIi~~ 2003 ~7 28, The system as recited is cl~im 27, whexeiri said
sub-'wooe= output sig:~al channel passes ch ough~ a low-pass filter be=ore
passing ro a sub-woofer spea?~er, 29. The system as recited in cl~
su--round sound cixcuit further comprises f; for summing said two of more
source signal fifth output signal chanrsel, and e, second ; summing said
two o. more source sigaa~. they output signal channel. im 20, wheseia said
rst;summing circuit channels into a umrning circuit for izels into a sixsh
30. The system as recited in cZ im 28, wherein saa.d fzEth ouLflLlC signal
channel is a centex ou put signal channel, sad said sixth output signal
channel is a ub-woofer output ~ig'na,l channel. 31. The system as reCiced
in claim 20, wherein said surround sound circuit further comprises n input
signal oon~~.gured to disable the simulated sumo d sound mode so that the
output signal of Said system is Cwo~channel outouC signer. 32. The system
as recited in a aim'20, wherein $aid h~,gh-pass filter comprises an input
signs configured co disable said high-pass fi7,ter, so t~haz e,1
fre~quenCies of said two or more source signal channels are pa sAd;to said
Eirsc a;~d said second output signal channels. 33. The system as xcited a.n
c~aim 2~, wherein said surroLnd sound circuit is further conrigu~ed,yo
receive a second source signal having six source si nil channels. 34. Tre
system as recited in c~.ai.m:33) wherein said six source signal channels
compwise righr front, left front) r~.oht rear, left rear, cancer) and
sub-wopPer channels. 35. The sysenrn as recited in c~.airn 3~, whereiri
said surt~vurd sound circuit Eurthe= comprises: 



2 7 ~t,srd ~~~03 'z a a g~.rsr nultiplexer fo= scleccin ei~rer said firse
output signal cZannel L~om said high-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 multip7,exer for
selectilng either said second output signal channel from said hi h-pass
filter or said lef~ front si5nal channel of said se o::d 'source signal to
be said secpnd output signal channel o s~id surround sound circuit; a third
mu?tiplexe~ for selecti g either said, third output signal charu~.e1 from
sa~.d low-pass alter or said right rear channel from said second source
sign 1 to be said third output signal channel of said surround so d
circuit; a fourth multipiexar for select ng either said fourth output
signal channel from said loyr-pass filter or said left'rear charnel from
said second source signal to be said fourth out~aut signal channel from
said su rou.~d sound circuit; a fifth mu~.Ciplexer for selecti g e~.ther
said fifth output signal charzne7, from said first summing means or said
center channel from said second source si.~-naX to be Said fifth output
signal channel; and a sixth muxtiplexar fos select'ng e~,ther said sixth
aucpur signal chanr~,e7, from said second s mining means or said sub-woofer
ohanne7. from said s~ecox~d sour a signal) to be said sixth output signal
rharulel of said surround sound circuit. 36. The system as recited in loam
35, wherein sand first ) said second, said thfrd, said fou th, said f ^fLh,
and said sixth multipZexers comprise a s ngle twelve-channel to six-charnel
mulcinlexer. 37. the system as.recited in loam 3~, wherein said surround
wou,~d cyrcuit further comprises: a third s~,mming circuie for su ming said
f~.~sz oucouc signal char~n,el from said high-pas filter wyth said right
front channel of said second sours signal, creating a summed first outouz
signal chan:~el of sa'd surround sound circuit;   ,.r "V l 7 ~ ~~'' a~!0~ 



29 a tourth summ^ng circuit ror su .;,i ng said secor_d output signal)
channel from said hich-sass filGar wx~h said Zef t front channel or said
second source ignal) creating a summed second output signal channel of sa'd
surround sound circuit; a fifth summing circuit for su ~ing,said third
output signal channel from said low-pass ~ilC~r with said right rear
channel or said second source ignal, creating a summed third ousput signal
channel of sai surround sound circuit ; a sixth summing circuit for su~ing~
said fourCh output signal channel from said low-oars ~filt;er with said
left rear channel oz said second source signally creating a summed fourth
output signal cha:~ne~, of said surround sound circuit; and wherein said
fizst summing circuit i,s configured to sum said first anti said second
source si anal channels with sa~.d cen~.er channel of said second sourc
sifnal, czeating a summed fifth output signal channel of sa'd surround
sound circuit, and said second summing circua.t ,~,s configured to sum sand
first and said secotrd source signal channels wa,ch said suh-woofer channel
of said sacond source~sigtiaZ, creating a summed sixth output signal
chanr~el; o saga surround sound circuit. 3s. The system as recited in
~lai~s 3~, wherein said summed first output signal chasinel compr ses a
right front output sigasl channel, said summed secon ou~puG signal channel
comprises a left front output si nal channel, said summed third output
signal chanr~e~. compr~ses a right rear output signal channel; said
sumrned~fvurt~h output signal chapel comprises a left reax eutput sig~ai
channel., said summed fifth output signal channel compx~ses',a center
output s~.grral charm l,aad said aumrned sixth outlut signal channel
comprises a sup-woofer outeut signal cha~nel.   2j 30 39. A method for
generaeing a s:.mulated sur~our~d sound signal having three or more signal
hanhels from a Pc Signal having two or more 'cha::nels,; conprisin~ the
steps of receiving said two yr more FC slignal. channels from a PC; filt
Bring out lcw freau~nei.es from said two or none PC signa3, channels and
passing said two ox more PC signal chatunels hav~.ag only high txequencies
to a first sez of ore oz more simulated auzround sound signal cha els;; and
f~.lcering out high frecuenc~,es from said two or mo=e channels and passing
said two o. more cha,anel5 having only low freauencies to a second sec of
one or mo~~e simulated surround sound signal channels; wherein separating
said high t'.equencies of said two or more channels to said first set o` on
o, more simulated surround sound signal channels and said ow f~x~eguencies
of said two or tneze charneJ.S tv aa,id second set of one or more
s3.mulaCed surreurid sound signal channels creates the simuXated sv.rroun.d
sound signal) The method a9 recieed in ~laim~ 39, wherein said two or more
PC signal cnanaeJ.s comprise ~ighG and left stereo charnels . 41. The
method as recited in laiM 39, wherein said trap or more PC signal
char~r~els comprise Iwo sound signals 



~generaCed~by a MIDI command sou~d generaeor. 42. ~'he method as recited in
'lain 39, wherein said two yr more oC signal chazr:e7.s comprise ~wo WAVE
s~.gnal charsnels . 43) The mathod as recited in M aim 39) wherein said
first set of ore or more simul~tCed Burro rid sound s~.gna1 channe~,s
comprises a right charnel and a l efe channel .   2 7 ~;1~~~ U03 ~~i 44.
The met~:od as recited in cl irn a3, wherein said second sez of one ex mo;e
simLlated surrou d sound Signal channels comprises a singe charnel: 45. The
method as recited i:~ claim 43, whets=n sand right and said lest chan:~els'
comprise right frbnt and left front chariaels, and whexein saa,d second s c
vf~ one ox more simulated surround sauced signal channels qompr'ises right
rear and left rear channels, 46. The method as reeite'd ~.a claim ;39,
further comprising the step of mixing said~two ox more PC signal channels
to fozm a single channel which i' passed to a third see of one or more
simulated surround sou~d signal. channels, 47. The method as recited .n c
aim;~~6, wherein said thix'd set of one or more simu~.aeed surrou~d sound
signal chaxZZ~els comprises a center channel and a sub ~ woofer channel .
48. The method as xecited in c a.im 47, gurther comprising the step of
filto=ing out hi5h fret~ancie5 fxom said sub=woofer channel. so that only
to frecmerc=es ere passed t.o a sub-woofe speaker. 49. The method as
recited in ~laim~ 39, wherein said step of filtering out said low
frequen~ci Is ~ skipped, so chat a11 freque:~cies of saa,d two o~f more PC
s:~gna1 channels are passed to said First sec of on'e or mqre simulated
surround sound signal c'hanrel9. 50. A method for either play3,~ sound
signal haVirg at least t~:roe charm simulated surround sound signal haring
e' channe7.s from a pC signal havins two or ~ comprising the steps of:
chovs,ing ber,ween a simulated s a:~ encoded surround sound mode; ,g an
encoded su~round is o. gerera~ing a tee ,or more sig~tal o_-a , chant ~1 s
, 



~.rround sound mode and   2 '7 ,.~';;~: u'~3 3~2 i= said SimulaLeo,
Su=rou.^,d so~~n~i modz :.s 6eleCCed, the method furLhr corrpr ises the
steps of ~ ~eceiving said two o. mote PC s~.5na1 charnels f_om a PC;
filtering out low ~rec,~ue::cies f' om laid two or more F: signal channels
and passing said Gwo o mote 9C sigaz~. channe?s having only high
frequencies to first see of cne or more surround sound t~utpur channels;
and r~_lCering out high frequencies lfrom~ said two or more channels and
passing said two or more Chabnrel~s having only low freauencies to a second
set of one o; morie surround sound output channels; wherein separating said
high ft~equeZCies of said two or more ch2nnels to said first set of on~ o.
;more sur=ound. sound output channels and said low Frea_u~nca,es of said
two or more channels to said second set of one ~,r mdre surround sound
output channels creates the simulated su~rourr,d sound signal; i.g said
encoded ~sou.r_d mode is selected, the method further comprises the steps
of: , passing said at least three en~oded surround sound channels to at
Zeast ch=ee surround sound output channels. 51. The method as recited in
~laitil 50, whe=ein if' said simulated surround mode is selected the method
f~:rLher comprises the step of mixing said two or~more PC signal channels
to form a single channel which ~.s passed to a third set of one or more
surround sound output, channels . 52. The method as recited it rlaiin 51,
wherei!~ said first set of ore or more surround sour_d ~utput channels
comprises a right front channel and a l.e~Ft front char_ne_, said i second
set of on'e os ro=a surround sound;, outbut chanre? s 



comprises a right xear channel and a 7.ef~t sear channel, and i set thi:d.
'$et of one or more surround sound ;output char_zels comprises a center
chaar_el and a sub-woofer channel. 53. The method as recital in claim S2,
surthe= compxisi.^.S the scea of filtering out said high f=equercies   2 7
~~;1~~ z~J3 3 ~3 from sand s~=h-woofer channel ) so that on~.~y ~.ow
frequencies as passed t~ a sub-woofs: speaks:. 54. The method as reci~ed,
in laim S0, wherein said seen of filtering out 5e,id low frequenci s may be
skipped) so t~:a t all frequencies of said two of more FC signal cha.anels
are passed to. said fiwst set of one or m .e surround sound o~tcpuc
channels. 55. A method for generating alsimulated surround sound ssgnal
havarg ac ? ea.st signal than ell' S1, S2, 53 and S4 from a PC signal
having at. leasC channel PC1 and PC2, and rn.;xing said simu~.azed sL_sound
Sound sig al wa,ch er. encoded surround sound having ac lease signal ch
;~zels E1,.E2, E3 and E4 to genezate a surround sound signal h wing at
lease channels 01., 02) 03 and 04, said mechr~d ~omorising Che steps of
receiving said pC signal chann~ls PC1 and PCZ from a EC; filtering out low
Frequencies rom said PC signal channels ECZ arid PC2 , creating f:.ltered C
s~.gnal channels PCH1 az~d PCF.2 having only high frequenci s ; passing
said filtered Pc sigZal channels PCH1 and PCPi2 to said signal charnels S1
and Sz; filtering out high frea_uencies from said PC signal channels EC3,
and PC2 , creating filtered C s~,gna1 channels PCL1 and pCL2 having only
low ~frecluencies; passing said fi~~te;ed PC signal channels PCL1 and PCL2
co said signal channels S3 and S~; receiving said encoded surrounld sound
signal chancels E~., ~~, E3 and E4 m~.xzrig said si mutated surroundl'
sound ' signal channels S 1 ( S2 ; S3 and S4 w~.th said encoded su: found;
sound signal. channels E1) ~2, E3 and E4 .o generate said surround~sound~
signal output charnels ol, 02. 03 and 0~.. 



56. ?l:e met!~od as recited in ~cla_v 55) further comp=iling the steps o.
Mixing said PC siignal chanaeis PCB and   2 7 ~:~P~~ ?(?;~; 3a PC2 together
creating an mixed pC sig:al channel PCM, a:~d passing said m^'_xed FC
signal char.;~el PCM~ to simulated surround sound signal channels S5 and
S6, S7. Ths method as recited in ~cleim 56, further compr~.s:.ng the Step
of mixing said sirnul~ated~ surround sound igr~als 55 and S& with encoded
surround .sound signals E5 a:~d E6 to generate surround sound signal output
charnels OS and 06. S8. The method as recited in~claim 57, where=n surround
sound signal channels O1; oz, q3,.04, 05) and 06 comprise right front, left
~xor~t, right tzear~, left tea= center, and sub-woofer char,.nels,
zespectively. 59. The method as reci'Ced in;claim 58, further comprising
the step o passing said simulated surround sound signal channel S6 thzough
a 'low-pass filter .before mixing 56 with encoded surround sound signal
cha~r~el~ Eo,
.AY.Al.A.Asl.A`(.A9.A{.AYY.A.A9.AhFl.Ash3.A.AUF.AF%.A{Y.AY.AL.
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