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LOW POWER DIGITAL AUDIO DECODING/PLAYING SYSTEM
FOR COMPUTING DEVICES

Cross Reference to Related Applications

This application is a continuation-in-part application of U.S Nonprovisional
Application Number 10/272,740 filed on October 17, 2002, which is a continuation-in-
part of Nonprovisional Application No. 10/208,728 filed on July 30, 2002, which is a
continuation-in-part of US Application No. 09/969,060 filed on October 2, 2001, which
isa continuation‘-in-part of US Application No. 09/921,171 filed on August 2, 2001 all
the teachings of which are incorporated herein by reference, which claim the benefit of
U.S. Provisional Application Numbers 60/250,899 filed December 1, 2000, and
60/265,466 filed January 30, 2001, all the teachings of which are incorporated herein by

reference.

BACKGROUND OF THE INVENTION

Field of the Invention

The present invention relates generally to portable devices (e.g., notebook
computers) for reproducing audio and video recordings, and more particularly, to low-
power hardware and/or software for decoding and reproducing compressed audio
recordings and video recordings in a variety of compression formats from a variety of

sources. A quick boot sequence and parental control circuit are also provided.

Description of Related Art

Presently there exist various portable devices for replaying digital audio
recordings that have been compressed in accordance with one or more compressed audio
digital recording formats, e.g., MPEG (Moving Picture Experts Group) Audio Layer-3
(MP3), Windows® Media Audio (WMA), and Advanced Audio Coding (AAC). To date,
the most popular format has been MP3, a compression scheme that results in about a
10:1 compression of the size of digital music files. These devices can be divided into two
classes, those which store the compressed digital audio recordings in an electronic solid-

state memory, and those which record the compressed digital audio for subsequent
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reproduction using an electro-mechanical device such as a compact disk (“CD”) player or
on a hard disk drive of a digital computer.

For example, portable devices for playing MP3 compressed digital audio
recordings that use electronic solid-state memory, e.g., flash-memory, are'capable of
storing about ten (10) music selections. With an add-in memory card, such devices can
carry a total of about twenty (20) music selections. These MP3 players that store the
MP3 compressed digital audio recordings in an electronic solid-state memory consume
comparatively little electrical power. Thus, such MP3 players provide an extended
playing interval without having to power the computer’s CD-ROM or hard disk drive.

U.S. Patent No. 6,226,237, entitled “Low Power CD-ROM Player for Portable
Computers”, issued May 1, 2001 (the “*237” patent), which is hereby incorporated by
reference in its entirety, describes how a conventional notebook computer, when simply
playing a conventional mgsic CD, consumes an unnecessarily large amount of electrical
energy. That is largely due to the large number of background functions that are
unrelated to the playing of music that the Operating System (e.g., Windows®) is
performing whenever the computer is turned on. That excessive electrical energy
consumption for functions unrelated to the function the user is performing at the
moment, i.e., playing music, quickly drains the battery of a notebook computer of power
that could more prudently be applied at another time in performance of microprocessor
intensive tasks such as word processing and spreadsheet analysis. The solution presented
in the 237 patent is a state machine that operates when main power to the portable
device is OFF. The invention of the ‘237 patent couples a CD-ROM to the audio
subsystem (when main power is OFF) so that CDs can be played, without excessive
battery drain, or without having to boot up the portable computer.

The prior art also includes silicon solutions that are dedicated function integrated
circuits (ICs) or incorporated into application-specific integrated circuits, or ASICs.
These are usually expensive solutions as the digital signal processor (DSP) required in a
dedicated chip results in a large, costly integrated circuit. One of the results is the use of
a larger amount of PCB (printed circuit board) space.

Further, the 15 to 20 MIPS (million instructions per second) decode engine

known in the art must be continuously running to generate the audio stream for the
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Codec. Additionally, the dedicated decode engine needs to have the high-power-
consuming hard disk drive (HDD) continuously operating. These approaches are limited
to functioning only with MP3 compression, thereby eliminating the opportunity to adapt
the system to newly emerging music compression algorithms, such as Microsoft's WMA
or the music industry’s proposed Secure Digital Music Initiative (SDMI) for secure
audio. ‘

Dedicated silicon solutions known in the art employ a DSP that must constantly
be decoding the compressed audio files from a hard disk drive, which must therefore be
constantly reading the audio files. Such known methods require much power, resulting
in a fast battery discharge, (e.g., much faster than the possible 4 to 10 hours of desired
use on a transoceanic flight). ‘

Thus, known hardware MP3 decoder and players requiring an IC implementation
and a hard disk drive being accessed non-stop are high in power consumption, difficult
to upgrade, and expensive.

The present invention provides a solution that is low in power consumption, can
be upgraded in the field for various music compression formats, is expected to cost no
more than half the cost of the currently available hardware implementation, and may be
made capable of playing up to hundreds of musical selections, while only having to
access the HDD or CD-ROM less than 0.5% of the time.

SUMMARY OF THE INVENTION

A computer system consistent with the present invention includes a system CPU
responsive to a control signal to load a first operating system or a second operating
system. The first operating system is run by the computer system in a first operation
mode and the second operating system is run by the computer system in a second
entertainment mode. A PC operating in an entertainment mode may operate a variety of
entertainment software applications such as DVD playback applications, TV
applications, digital device applications, remote control application, voice recording
applications, or audio playback applications.

In another embodiment consistent with the invention, a method of quickly

booting a PC is provided. The method includes the steps of: detecting a condition;
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performing a BIOS boot process; loading an image file associated with the condition; and
executing the image file associated with the condition.

In yet another embodiment, a method of quickly booting a mini-OS configured to
run a PC in an entertainment mode is provided. The method includes the steps of:
determiﬁing entertainment mode is desired; detecting a conditiqn; performing a BIOS
boot process; loading an image file associated with the condition; and executing the
image file associated with the condition to thereby load the mini-OS to enable operation

of the PC in the entertainment mode.

In yet a further embodiment, an accelerated BIOS boot consistent with the
invention includes: identifying a task that may be skipped; skipping the task; identifying
a deferrable task that may be deferred; and deferring the deferrable task to a later time.

In yet a further embodiment, a parental control circuit is provided having a host

interface configured to communicate with a host computer system, a storage device

interface configured to communicate with an associated external storage device, and an
engine configured to provide for secure communication between the associated external
storage device and the host computer system.

In yet a further embodiment, a computer system enabling parental control of
access to data is provided. The computer system includes a computer host subsystem
including a system CPU, an operating system, and a slot. The computer system also
includes a parental control system including a storage device and a parental control
circuit. The storage device includes instructional data, and the storage device is
configured to fit into the slot of the computer host subsystem. The parental control
circuit is configured to accept a first coded signal representative of the instructional data
on the storage device and provide a second decoded signal to the operating system
representative of the instructional data, wherein the operating system is responsive to the
second decoded signal to control access to applications of the computer host subsystem
based on the second decoded signal.

In yet a further embodiment, a computer system consistent with the invention
includes a system CPU responsive to a control signal to load a first operating system or a
second operating system, wherein the first operating system is run by the computer

system in a first operation mode and the second operating system is run by the computer
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system in a second entertainment mode. The computer system also includes a parental
control circuit configured to provide secure communication between an external storage
device and the second operating system, the external storage device includes instructional
data for an associated user regarding limits to operation of the computer system in the
entertainment mode.

In another embodiment of the present invention, a method of accessing data on a
computer system is provided. The method includes: selecting compressed data from a
drive of a computer system having at least the drive, a CPU, and a memory; reading the
compressed data; providing the compressed data to the CPU for decompressing the
compressed data, thereby providing decompressed data; and storing the decompressed
data in the memory.

In yet a further embodiment of the invention, a computer system adapted to
access data is provided. The computer system includes compressed data residing in one
or more files; at least one selection key configured to enable a user to select at least one
of the files; a system CPU; a contfoller; and an operating system comprising file
management software. The file management software is configured to manage the files
and to permit the user to access the files via the at least one selection key. The operating
system is also configured to control the controller and the CPU to cause the CPU to
decompress the at least one ﬁle selected by the user.

In yet a further embodiment of the invention, a computer system adapted to
access compressed data is provided. The computer system includes a system CPU;,
memory; at least one drive having compressed data; a first operating system configured
to control at least the system CPU and the memory; and a second operating system
configured to cause the system CPU to decompress the compressed data into
decompressed data and store the decompressed data in the memory.

Tn another embodiment, a computer system adapted to play audio files in an audio
compression mode consistent with the invention includes: a system CPU responsive to a
control signal to load a first operating system or a second operating system, wherein the
first operating system is run by the computer system in a first operation mode and the
second operating system is run by the computer system in a second audio compression

mode; and at least one function key configured to enable a user to enter a directory mode
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while the computer system is in the seéond audio compression mode, the directory mode
providing the user access tq a directory of said audio files.

Another computer system adapted to play audio files in an audio compression
mode consistent with the invention includes: a system CPU responsive to a control signal
to load a first operating system or a second operating system, wherein the first operating
system is run by the computer system in a first operation mode and the second operating
system is run by the computer system in a second audio compression mode, and wherein
the computer system operating in the audio compression mode operates software
applications selected from the group consisting of media select applications, voice
recording applications, digital device applications, and remote control applications.

Another computer system adapted to play audio files consistent with the
invention includes: a system CPU; memory; at least one drive comprising compressed
audio data; an input audio device; a first operating system adapted to control at least said
system CPU and said memory; and a second operating system, the second operating
system configured to cause the system CPU to decompress the compressed data and store
the compressed data in the memory, wherein the second operating system is also
configured to permit a user to input analog voice data into the input audio device during a
voice recording application.

Another computer system adapted to play audio files consistent with the
invention includes: a system CPU; memory; at least one drive including compressed
audio data; a first operating system adapted to control at least the system CPU and the
memory; and a second operating system, the second operating system configured to cause
the system CPU to decompress the compressed data and store the compressed data in the
memory, wherein the second operating system is also configured to permit a user to input
digital data from a digital device.

Another computer system adapted to play audio files consistent with the
invention includes: a system CPU; memory; a transceiver; at least one drive including
compressed audio data; a first operating system adapted to control at least the system
CPU and the memory; and a second operating system, the second operating system
configured to cause the system CPU to decompress the compressed data and store the

compressed data in the memory, wherein the second operating system is also configured
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to permit a user to control the computer system from a remote controller which provides
remote control signals to the transceiver.

Finally, another computer system adapted to play audio files in an audio
compression mode consistent with the invention includes: a transceiver; and a system
CPU responsive to a control signal to load a first operating system or a second operating
system, wherein the first operating system is run by the computer system in a first
operation mode and the second operating system is run by the computer system ina
second audio compression mode, wherein the control signal is provided by said

transceiver after receiving a remote control signal from an associated remote controller.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a block diagram representation an exemplary operational flow of one
embodiment of the present invention;

Figure 2 is a flow diagram of an exemplary power up of the mini-OS and
initiation of the player function, in one embodiment of the present invention;

Figure 3 is a block diagram of an exemplary audio player system consistent with
one embodiment of the present invention;

Figure 4 is a block diagram of the internal portion of an exemplary special
purpose circuit, in relation to the other components that interface with it, in one
embodiment of the present invention; |

Figure 5 is another block diagram of an exemplary audio player system consistent
with another embodiment of the present invention;

Figure 6 is another block diagram of an exemplary audio player syétém consistent
with another embodiment of the invention which utilizes software only for audio
decoding and playing;

Figure 7 is another block diagram of a computer system consistent with the
invention to illustrate various applications that may be run by a computer system in
compressed audio mode;

Figure 8 is a flow chart of an exemplary power up of a computer system in

entertainment mode and an associated quick boot process; and
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Figure 9 is a flow chart of an exemplary accelerated BIOS boot process that may
be utilized as the BIOS boot process of Figure 8; and
Figure 10 is a block diagram of a parental control system consistent with another

embodiment of the present invention.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

In one embodiment, a computer system consistent with the invention includes a
mini-OS (operating system) software and a hardware interface (special purpose circuit)
between the South Bridge and Codec to play the musical selections (or other stored
audio) desired by the user. In another embodiment, no hardware is needed as the
computer system employs a software only solution.

The mini-OS software of the present invention performs only those functions and
enables those elements of the portable computer that are needed, when they are needed,
to play the selected music, without performing all of the background functions performed
by the full system operating system, e.g., Windows®, and without accessing the monitor
circuitry and monitor screen of the portable computer. Additionally, the mini-OS of the
present invention only accesses the HDD when compressed files are being transferred to
RAM. Thus, it will be seen that the mini-OS software portion of the present invention
performs both power saving and file management functions when playing audio.

Figure 1 is a block diagram representation of the operational flow of the
exemplary software compressed audio player in one embodiment of the present
invention.

The operational concept illustrated in Figure 1 is as follows:

1%t A browser, running on a full system operating system, e.g.,
Windows®, of the portable computer is initially used to download
compressed music files (for example 1000 songs) onto the PC hard disk
drive (HDD) (2) (e.g., using 4 gigabytes of HDD space) at some time prior
to the time at which the user desires to use the portable computer as an
audio player and a playlist is created, comprising the songs the user
desires to hear at a later time;

2", When the user desires to use the portable computer as an
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audio player, once the desired music files are on the HDD, the user
operates an audio player on-switch to turn the portable computer fully on,
boot up the entire computer, load in the mini-OS of the present invention
instead of the usual Microsoft Windows® OS (the full system operating
system is not opened) with the power saving initialization subroutines and
initializes only those portions of the portable computer as necessary, and
the file management subroutines initialize the song play list or book
generated in step 1, of a substantial number of songs, for desired music
listening under direction of the user;

3. The mini-OS software is then copied from the HDD (2) to
RAM (4), and then the first set of compressed files from the song play list
is copied from the HDD (2) to the system RAM (4) also using the mini-
OS software of the present invention. For example, in today's PC's 128
Mbytes is a typical system RAM size, with the mini-OS software of the
present invention taking about 8 Mbytes of the RAM, leaving
approximately 120 Mbytes for use as a compressed music memory (i.e., a
cache or buffer, using system memory, dedicated memory, or other
memory). That 120 Mbytes represents about 2 hours of continuous
compressed music with a compression ration of 10:1, typical of MP3 files.
Similarly, in the case when flash media is used for MP3 storage, all or
most of the contents of the flash media card can be copied to the system
RAM (4), thus minimizing the access of the flash media reader and
allowing for a more responsive control over the MP3 files;

4%, The file management software of the present invention
sequentially delivers portions of the first music file to the CPU (6) where
the decode algorithm decompresses each file using the file management
software of the present invention stored in RAM (4). Once decoded, the
PCM audio data is transferred in one of three ways: the CPU delivers the
PCM audio data to the South Bridge (see Figure 3 (32)) FIFO buffer; the
DMA in the South Bridge transfers the data internally within the South
Bridge to the FIFO buffer; or the special purpose circuit transfers the data
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to the FIFO buffer from the LPC interface. The FIFO buffer then
sequentially feeds each piece of decoded music to Codec (8) (also see
Figure 3 (42)), through the special purpose circuit of the present
invention, where the decoded signal is converted from digital to analog.
Then the output signal from the Codec (8) is amplified (10) (also see
Figure 3 (44)) to drive the speakers and/or headset (see Figure 3 (46)).

5. While the final song of the first set from the play list is
playing from memory, the file management software of the present
invention stored in the RAM (4, 30) returns control to the 4" step to
retrieve the next set of compressed music files from the memory of the
RAM, as determined by the earlier scripted song play list developed in the
1% step. Thus, the 4™ and 5™ steps are repeated for each set of compressed
music files until the last music selection in the set plays. At that point in
time control returns to the 3™ step to load another set from the play list,
which is similarly played through the 4™ and 5™ steps. When the last song
is played from the overall play list of the 2™ step, or when the user turns
off the music player function, the operation of the player ceases.

The mini-OS power saving software of the present invention ensures that the
CPU, Peripheral Chips, HDD and other controllable system elements will be in idle state
for the highest percentage time possible. An interesting attribute of the solution offered
by the present invention is that the higher the MIPS (Million Instructions Per Second)
capacity of the CPU, the smaller percentage of time the CPU will spend performing the
decode function. This means that higher performance CPU's will demoﬂétrate even
lower power usage when playing compressed music performances, thus saving even
more battery power and further extending the length of time that the battery maintains
sufficient charge to power the portable computer.

The mini-OS monitors the audio control buttons (e.g., play, fast forward, rewind,
pause, scan, previous track, next track, first track, last track, fast forward/rewind while
listening, audio source/media select (e.g., HDD or CD), etc.) (see Figure 3 (48)) for user
actuation through the special purpose circuit (see Figure 3 (40)) of the present invention,

and communicates user requests to the mini-OS file management software of the present

10
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invention. Optionally, a small LCD display (see Figure 3 (34)) can be connected to the
special purpose circuit to provide visual status indicators (e.g., Song #, Song titles, track
#, Playtime & icons) under control of the mini-OS display management subroutines.

The mini-OS power saving software of the present invention primarily manages
the usage of the CPU, and the MP3 storage devices such as CD, HDD, and flash media
such as SD (Secure Digital) cards, MMC (Multimedia Card), memory stick, and SMC
(Smart Media Card), while maintaining the rest of the system, including the memory,
corelogic chipsets, in a fully on and functional state. Secondary power saving is applied
to other PC subsystems to minimize power usage still further by putting them in an idle
state.

For example, with a 500 MHz Pentium I CPU having about 225 MIPS of
processing power and the decode algorithm requiring about 15 MIPS, the CPU will be
operating less than 10% of the time. The other 90-95% of the time the CPU will be in a
standby mode that requires only milliamps of current. Alternatively, the CPU can be run
at a slower clock speed, which is usually an option provided by most of today CPUs,
such as the AMD’s Athlon CPU. Similarly the HDD is accessed during the time it takes
to fill or refill the RAM. Thus, since the average song takes about 4 minutes to play and
the RAM holds about 30 songs for 120 Mbytes, and since the HDD needs 1-5 seconds to
spin up and only several seconds to load the song play list into RAM, the total access
time for the HDD may be 30 seconds out of 120 minutes of play time; a ratio of 1:240,
less than 0.5% of full power operating time. These factors add to the power savings
gained by using the mini-OS of the present invention instead of the full operating system
of the portable computer. The result of the overall power consumption of the present

-~invention-is very low when the portable computer is in the music play mode, and that
directly translates into the battery maintaining a useful charge level for a much longer
time than allowed by the prior art. As those skilled in the art will recognize, the
compressed music data of this invention may reside on a hard disk, on other magnetic
(e.g., tape) media, optical (e.g., CD-ROM) media, flash media (e.g., SD cards, MMC,
memory stick, SMC), or any other storage medium.

Figure 3 is a generalized overall block diagram of an exemplary system 31

consistent with one embodiment of the present invention. The majority of the blocks in

11
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system 31 are components known in the art and are generally included in all PC
computers for producing sound through the speaker of the computer. Shown here is a
system clock 56, which, for simplicity of Figure 3, is not shown connected to the various
components that need a clock signal. Additionally, CPU 26 is shown interfacing with
North Bridge 28. In turn, North Bridge 28 interfaces with system RAM 30 and South
Bridge 32. Then South Bridge 32 interfaces with HDD 36 and CD-ROM 38. Typically
South Bridge 32 also interfaces directly with Codec 42 through AC_link; however, in the
exemplary system 31 shown, special purpose circuit 40 (see discussion of Figure 4
below) is inserted between South Bridge 32 and Codec 42 to enable the playing of
compressed digital audio in conjunction with the mini-OS 80 of the present invention
from system RAM 30, without affecting the ability to play non-compressed analog audio.
In this configuration, the mini-OS 80 is stored in the BIOS, although those skilled in the
art will recognize that the mini-OS could alternatively be stored in its own ROM (either
within special purpose circuit 40 or external to it), a hard disk, or other media. Thus,
AC_link; from South Bridge 32 is coupled to special purpose circuit 40, which performs
the decompression function as necessary, and then provides any audio signals to Codec
42 via AC_linky. Codec 42 then performs the usual function on all signals received from
special purpose circuit 40 and applies the audio signals to amplifier 44, to be played on
speaker 46 or headphones (not shown). In system 31, AC_link; looks and behaves like
the standard AC_link to South Bridge 32, and AC_link, looks and behaves like the
standard AC_link to Codec 42, making it appear to those portions of the computer that
audio functions are being performed as during normal (i.e., known in the art) audio play,

thus having minimal or no impact on the operation of South Bridge 32 and Codec 42.

Also shown in Figure 3 are function switches 48, small LCD-display 34 and audio player .. - ...

power switch 54, which function as described hereinbelow with reference to Figure 4.
Figure 4 includes a detailed block diagram of the internals of special purpose
circuit 40 and related details of the other portions of the computer that the special
purpose circuit interfaces without showing all of the details of the rest of the computer
system. Special purpose circuit 40 may be produced as an IC to minimize the PCB space
needed to incorporate embodiments of the present invention into portable computers.

South Bridge 32 is shown with the standard AC 97 controller 50 and LPC (low pin

12
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count) controller 52 to the left of special purpose circuit 40 with the standard
bidirectional links AC_link; and LPC Bus between them, and the unidirectional IRQ
(Interrupt Request) link from special purpose circuit 40 to South Bridge 32. To the right,
special purpose circuit 40 provides uncompressed audio to AC 97 Codec 42 via
AC_link,. Also, to the right, function keys 48, and below LCD 34, are each shown
connected to special purpose circuit 40. Additionally, Figure 4 includes system clock 56
connected to various components, and in the lower left, audio player power switch 54.
Power switch 54 is provided so that when the user initiates the player mode via power
switch 54, only the mini-OS (instead of the full system OS) is initiated, for use ina
system consistent with the present invention.

Internal to special iaurpose circuit 40 are switches 60 that interface with both
AC link; and AC_link, aﬁd function in response to settings in an internal register of
register block 66, with switches 60 closed connecting AC-link; with AC_link, when the
PC functions normally with the full system OS, and with switches 60 open when a
system consistent with the present invention is employed. The LPC path is coupled to
LPC interface. Switches 60 and AC_link; are coupled to state machine 64, while another
port of state machine 64 is coupled, via bus 74, to the output of LPC interface 62, as well
as register block 66, function key interface 68 and LCD interface 72, A second port of
register block 66 is also coupled to a third port of state machine 64. Function keys 48 are
coupled to function key interface 68, and LCD 34 is coupled to LCD interface 72. Also,
function key interface 68 provides a signal to register block 66 when one of the function
keys 48 is selected by the user. Audio player power switch 54, which is operated by the
user in the second step discussed above, may be used to activate the PC to operate as
described hereinabove. Switch 54-is shown connected to the DC voltage source of the....
portable computer and not to any particular block in Figure 4, since that connection
varies depending on several factors controlled by the manufacturer of the computer on
which an embodiment of the present invention is installed.

More specifically, the blocks within special purpose circuit 40 operate as follows:

LPC Interface
Special purpose circuit 40 includes LPC (Low Pin Count) interface 62 to interface

with LPC controller 52 in South Bridge 32.
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The LPC interface 62 is used to by CPU 26 to:

) read the function key input registers in register block 66;

2) set the control register in register block 66 to control the AC97
Codec 42;

?3) get the audio PCM (Pulse Code Modulation) data from the system
memory (RAM 30); and

(4)  perform clock throttling control.
The setting in the mode register of register block 66 controls the state of switches
60 to switch the special purpose circuit 40 between the normal computer operation mode
with switches 60 closed (e.g., running Microsoft Windows® OS) and the mode of a
system consistent with the present invention, with switches 60 open (running the mini-
08S) to play compressed audio files.

South Bridge AC97 Controller 50 interface (AC Link; from host)

During the normal computer operation mode, switches 60 are closed with the
South Bridge AC97 Controller 50 interface connected directly through, closed switches
60, to AC97 Codec 42 to generate audio output as if special purpose circuit 40 were not
present. To play compressed audio files, switches 60 are open when the mini-OS is
running, and state machine 64 controls AC97 Codec 42.
AC97 Codec interface (AC Link, to AC97 Codec 42)

When the computer is running under control of the mini-OS, switches 60 are
open. State machine 64 then controls the AC_link; in response to the settings of the
register block 66 set by the host (CPU 26) to generate the controls for AC97 Codec 42
(e.g., switching the sampling frequency, controlling volume, sending the PCM data to the

- Codec-42, setting the Codec 42 to the power saving mode or waking Codec 42 from the . .

power saving mode).

Function Key Input Interface 68

Function key interface 68 receives the user selections from function keys 48 and
stores the selections in internal registers to be read by CPU 26.
LCD interface 72
LCD interface 72 is only necessary if LCD 34 is used to provide status

information to the user. The purpose, when used, is to show player status on low cost

14
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LCD 34 when the system consistent with the present invention is used. Status of the
audio track number of the selection playing, status icons (e.g., Play) and other generic
status icons may be programmed into the system and displayed for any other purpose.
Operation Modes
(A)  Normal Operation Mode:

When the PC is fully powered and running under the full system OS, the various
functions of special purpose circuit 40 are bypassed and switches 60 are closed, as
discussed above. In the normal mode, the computer system uses the South Bridge AC97
Controller 50 to directly control the AC97 Codec 42 through the AC_ link (in the Normal
mode AC_link;and AC_link, are the same since switches 60 are closed. The special
purpose circuit does not intercept or modify the AC_link signals.

(B) Compressed Audio Performance Mode:

When switch 54 has been closed, the system runs under the control of mini-OS,
and special purpose circuit 40 is empowered and runs in the compressed audio
performance mode. The South Bridge AC97 Controller 50 is isolated from the AC97
Codec 42 in this mode since switches 60 are open.

In the compressed audio performance mode, the host (CPU 26) sets the internal
registers of register block 66 to control the data flow to the AC97 Codec 42, and to
perform the various power management functions.

A Power Saving Control Method in Compressed Audio Performance Mode

A flexible control method of the special purpose circuit 40 is provided to
minimize the system control cycles and power consumption in the performance mode.

The system memory (RAM 30) is used to pass most of the control commands to the

“special purpose circuit 40, instead of CPU 26, which minimizes the time that CPU 26 __ .

needs to access high speed external bus other than a standby level. This considerably
reduces the power load on the portable computer battery in this mode.

CPU 26 also sets the system control memory registers in register block 66. State
machine 64 bases operation on those register settings to obtain control words and PCM
data automatically through the LPC interface 62. The control words in the system
memory (RAM 30) are fetched into the internal registers, and the state machine 64

decodes the control words to determine if PCM or audio data is ready. If the audio data
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is ready, the state machine 64 continues to fetch the audio data and send it to the AC97
Codec 42. The control words in the system memory (RAM 30) can also be used to
indicate the sampling frequency of the PCM data. So, the state machine 64 can set AC97
Codec 42 to the appropriate frequency before the PCM data is sent.

Those skilled in the art will recognize that a headphone or headset system may
comprise further functionality than described hereinabove, e.g., a volume control, or the
audio control buttons may be integrated thereto.

Tt should also be recognized that a special purpose circuit consistent with the
invention may be integrated into a full-time compressed (and/or non-compressed) audio
playing system capable of playing music regardless of the operation of the rest of the
system. In this configuration, the special purpose circuit and mini-OS are provided, as
well as a software driver for handling interrupts from the function buttons under
Windows®. In this configuration, when the rest of the system is either fully on (S0) or in
“sleep” (suspend to RAM or S3) mode, the system may be configured to begin execution
of a custom or standard audio player, e.g., Music Match or Windows® Media Player,
running under Windows®, which may be adapted to play the compressed audio files
stored in the play list. In this scenario, the function buttons may be adapted for use in a
passthrough-type mode using the accompanying software driver to control various
features of the audio player software, e.g., Music Match, instead of controlling the special
purpose circuit. When the primary operating system such as Windows® is either fully off
(S5) or in “hibernate” (suspend to HDD or S4) mode, operation of the special purpose
circuit may proceed to play compressed audio files from the play list as described

hereinabove, wherein the function buttons control the special purpose circuit.

RAM, fully off, hibernate/suspend to HDD) are often referred to using the Advanced
Configuration and Power Interface (“ACPI”) standard conventions, as follows: The
typical operating system (e.g., Windows®) supports six system power states, referred to
as SO (fully on and operational) through S5 (power off). Each state is characterized by the
following: power consumption, i.e. how much power the computer uses; software
resumption, i.e, from what point the operating system restarts; hardware latency, i.e., how

long it takes to return the computer to the working state; and system context, i.e. how

16
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much system context is retained, or whether the operating system must reboot to return to
the working state. State SO is the working state. States S1, S2, S3, and S4 are sleeping
states, in which the computer appears off because of reduced power consumption but
retains enough context to return to the working state without restarting the operating
system. State S5 is the shutdown or off state. A system is waking when it is in transition
from the shutdown state (S5) or any sleeping state (S1-S4) to the working state (S0), and
it is going to sleep when it is in transition from the working state to any sleep state or the
shutdown state. the system cannot enter one sleep state directly from another; it must
always enter the working state before entering any sleep state. For example, a system
cannot transition from state S2 to S4, nor from state S4 to S2. It must first return to SO,
from which it can enter the next sleep state. Because a system in an intermediate sleep
state has already lost some operating context, it must return to the working state to
restore that context before it can make an additional state transition.

Referring now to Figure 2, in conjunction with Figure 3, an exemplary sequence
200 for the power up of the mini-OS and initiation of the player function, in one
embodiment of the present invention, is illustrated. As stated above, at some time prior
to the initiation of the audio player function of a PC equipped with the present invention,
the user downloads (not shown in Figure 2) the audio files of interest to the HDD 36 or
burns a CD-ROM that is placed in the CD-ROM drive 38 for use with the audio player
feature of the present invention. As shown, at step 201, the sequence 200 begins when '
the user presses either an audio player power switch 54 or the computer’s main power ‘
switch (not shown in Figure 3), to turn the system on. A determination is then made, at

step 202, whether the computer is to boot in normal operation mode or compressed audio

- performance mode. -This determination is typically made in the BIOS, based on whether

the computer’s power switch or an audio player power switch 54 was used to turn on the
computer, although those skilled in the art will recognize that this determination could
alternatively be made by an application program or an operating system that provides
such capability (e.g. Windows® 98). If the computer’s power switch was used to turn on
the computer, then the system boots to normal operation mode, at step 203, and the
normal operating system (e.g., Windows® 98) is loaded into system RAM 30 and

executed. Ifan audio player power switch 54 was used to turn on the computer, the mini-

17
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0S is loaded into system RAM 30, at step 204. At step 205, the mini-OS initializes the
system components including one or more of the North Bridge 28, South Bridge 32,
special purpose circuit 40, hard drive 36, CD-ROM drive 38, codec 42, and CPU 26.

Since no audio decompression request will be pending upon system initialization
(i.e., the memory buffer is not full), which determination is made at step 208, the system
waits for input from one of the function keys 48, at step 207, until one of the function
keys 48 is pressed, at which point the appropriate function is executed and the LCD
display updated, as appropriate, at step 206. If the command includes a request from the
user to play audio, an audio decompression request will be pending at this time, which
determination is made at step 208. Since no compressed audio file(s) are in system
memory 30 upon the initial request to play audio, which determination is made at step
209, the compressed audio file(s) are read from the HDD 36 and/or CD-ROM drive 38
and/or portable memory media 80 and loaded into system memory 30, at step 210. After
the compressed audio files are loaded into system memory at step 210, or if the audio
file(s) are already in system memory, which determination is made at step 209, the audio
files are then decompressed, at step 211, using the system CPU 26. DMA transfer(s) to
the codec 42 are initialized for the decompressed audio data, at step 212, and then the
output signal from the Codec 42 is amplified (not shown in Figure 2) by the amplifier 44
to drive the speakers and/or headset 46. After the DMA transfer(s) are initialized, at step
212, control loops back to step 208, to determine whether an audio decompression
request is pending.

Playlist Software Operation

Figure 5 is another generalized overall block diagram of an exemplary system 31
consistent with another embodiment of the present invention. In this exemplary - .. . -
embodiment, the system 31 includes portable memory media 80 that can be used to hold
the playlist data and/or compressed file data. The memory media 80 can be SmartCard
media, Memory Stick media, PCMCIA memory media and/or other portable media
known in the art. If the system is ON and media is detected as being present at the
portable memory media location (e.g., by insertion of a Smart Card, PCMCIA, CardBus
card, Memory Stick or other media into an appropriate slot), the memory reader generates

an interrupt to the South Bridge 32. The special purpose circuit 40 of this embodiment

18
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also receives the interrupt and generates a command to tell the operating system to
Jaunch an appropriate application (e.g., Windows Media Player) to read the playlist data
on the memory device 80. In this instance, the application takes control to read the
playlist file and retrieve the audio data, either from the memory device 80 or some other
location specified in the playlist file. Similarly, when the mini-OS is operational, the
special purpose circuit 40 is adapted to check if a memory device 80 is present, and to
scan the device for playlist data. The system then operates as described above.

The playlist file, as described herein, is a generalized data file that is constructed
by a user having a desired MP3 song sequence. The playlist file also includes disk path
information to instruct the application as to where to locate the desired MP3 data.
Certain operating systems permit users to change drive letters on-the-fly. Accordingly,
the playlist software reads the volume serial number (VSN) given by the operating
system to a particular drive. The serial number does not change (unless intentionally
changed by reformatting the drive), and thus, the playlist software éan track the playlist
data regardless if the user reassigns a particular drive letter. This feature also works
similarly with switchable devices such as disk drives.

It should be recognized by those skilled in the art that, although the above-
described embodiments utilize a hardware-based OS selection (i.e., pressing main power
button boots to Windows®, while pressing audio control button boots to mini-OS), other
0S selection methods are contemplated, as well. Such selection methods include, e.g.,
using a batch file or other scripting or software-based method to shut down a first OS and
boot to the second OS. Those skilled in the art will also recognize that the mini-OS of

the present invention could conceivably be implemented as part of a larger OS (e.g., a

- GUI-based OS, such as Windows®, LINUX, etc.) or as a software component named.

something other than an “operating system”, (e.g., a “driver”, an “algorithm”, a “script”,
“code”, a “program”, an “executable”, a “routine”, a “subroutine”, a “utility”, etc.),
instead of being implemented as an entirely separate operating system. Such
embodiments are contemplated to be within the scope of the present invention.
Software Operation
Turning to FIG. 6, a generalized block diagram of another exemplary computer

system 600 consistent with the invention is illustrated. The computer system 600 is
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similar to the earlier described embodiments of FIGs. 3-5, except that the system 600
employs a purely software solution for operation of the system' 600 in compressed audio
mode instead of utilizing the special purpose circuit 40 (hardware) as previously
described. As such, the software solution enables the system 600 to have all the
functionality, including operation of a PC in compressed audio performance mode, of all
the embodiments of the invention as previously described.

The computer system 600 includes all the conventional components detailed
earlier with respect to FIGs. 3 and 5 and hence any repetitive description of those
components and there operation is omitted herein for clarity. In addition to those earlier
described components, the computer system 600 includes a conventional keyboard
controller 604 adapted to interface with the audio control buttons 48, LCD 34, and the
keyboard 606.

Operation of the computer system 600 in audio compressed mode is controlled by
audio software adapted to be executed by a processor. As such, operation of such audio
software requires the processor and a machine-readable medium. The processor, e.g.,
CPU 26, can be any type of processor capable of providing the speed and functionality
required by embodiments of the invention. For example, the processor could be a
processor from the Pentium® family of processors made by Intel Corporation.

The machine-readable media can be any type of media capable of storing
instructions adapted to be executed by the processor. Some examples of such media
include, but are not limited to, system RAM 30, read only memory (ROM),
programmable ROM, magnetic disk (e.g., floppy disk and HDD 36), optical disk (e.g.,
CD/DVD ROM 38), and any other device that can store digital information. As used

- herein, the phrase “adapted to be executed by a processor” is meant to encompass oL

instructions stored in compressed and/or encrypted format, as well as instructions that
have to be compiled or installed by an installer before being executed by the processor.
The processor and machine-readable medium may be part of a computer system 600
where various combinations of machine-readable media store combinations of the audio
software which are accessible by the processor through various controllers.

The audio software provides all the functionality to load and operate the mini-

0S and hence the PC system as previously detailed. Again, the mini-OS itself could be
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1 implemented as part of the larger OS or could be an “algorithm,” a “script”, a “code”, a
“program”, a “routine” or a “subroutine.”
Operation of the computer system 600 is detailed below with reference to the
exemplary sequence 200 of FIG. 2. As earlier detailed, at some time prior to the

initiation of the audio player function of a PC equipped with the present invention, the

2

3

4

5

6 user downloads (not shown in Figure 2) the audio files of interest to the HDD 36 or burns

7 aCD-ROM that is placed in the CD/DVD ROM drive 38 for use with the audio player

8  feature of the present invention. As shown, at step 201, the sequence 200 begins when

9 the user presses either an audio player power switch 54 or the computer’s main power
10  switch, to turn the system on. A determination is then made, at step 202, whether the
11 computer is to boot in normal operation mode or compressed audio performance mode.
12 This determination is typically made in the BIOS, based on whether the computer’s
13 power switch or an audio player power switch 54 was used to turn on the computer,
14  although those skilled in the art will recognize that this determination could alternatively
15  be made by an application program or an operating system that provides such capability
16 (e.g Windows® 98).
17 If normal PC operation mode is desired, the system boots to normal operation
18  mode at step 203, and the normal OS, e.g., Windows® 98, is loaded into system RAM 30
19 and executed. Just as the special circuit 40 was bypassed in such a situation, audio
20 software consistent with the invention is not responsive to a request to operate the PC in
21  normal operation mode.
22 If compressed audio mode is desired, the audio software is enabled by one of a
23 variety of enabling techniques. For instance, the audio player power switch 54 may be
24 utilized or a software based selection technique may be utilized. Once the audio software . .
25 s enabled, it instructs the system to load the mini-OS in system RAM 30 at step 204.
26  Advantageously, the boot up time of the PC utilizing the mini-OS to bootupina
27  compressed audio mode is faster than the boot up time of the PC utilizing a traditional
28OS to boot up in normal PC mode. In this way, a user can quickly listen to a variety of
29 audio files without waiting for the longer boot up time of the PC in normal PC mode.
30 Then at step 205, the mini-OS initializes the system 600 components including
31 one or more of the North Bridge 28, South Bridge 32, hard drive 36, CD/DVD-ROM

21
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drive 38, codec 42, and CPU 26. In addition, the CPU 26 utilizes the audio software to
control data flow to the Codec 42 and to perform the various power management
functions earlier detailed.

Since no audio decompression request will be pending upon system initialization
(i.e., the memory buffer is not full), which determination is made at step 208, the system
waits for input from one of the function keys 48, at step 207, until one of the function
keys 48 is activated. At this time, the appropriate function is executed and the LCD
display 34 may be updated, as appropriate, at step 206. If the command includes a
request from the user to play audio, an audio decompression request will be pending at
this time, which determination is made at step 208.

Since no compressed audio file(s) are usually in system memory 30 upon the
initial request to play audio, which determination is made at step 209, the compressed
audio file(s) are read from the HDD 36 and/or the CD/DVD ROM drive 38 and/or the
portable memory media 80 and loaded into system memory 30, at step 210. For instance,
the compressed audio files could be on a CD or DVD as read by the CD/DVD ROM
drive 38. After the compressed audio files are loaded into system memory at step 210, or
if the audio file(s) are already in system memory, which determination is made at step
209, the audio files are then decompressed, at step 211, using the system CPU 26.

DMA transfer(s) to the codec 42 are initialized for the decompressed audio data,
at step 212, and then the output signal from the Codec 42 is amplified (not shown in
Figure 2) by the amplifier 44 to drive the speakers and/or headset 46. After the DMA
transfer(s) are initialized, at step 212, control loops back to step 208, to determine
whether an audio decompression request is pending.

- Applications T R

Those skilled in the art will recognize a variety of software applications that may
be utilized in the compressed audio mode that provide improvements found over that
found in traditional computer systems and PCs. Several such applications include: 1)
media selection; 2) voice recording; 3) taking and storing digital images; and 4) remote
control applications. Each of these is addressed in more detail below with reference to
the block diagram of the computer system 700 of FIG. 7. Each application may operate

with software only and in some instances may operate in conjunction with the special
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purpose circuit IC 40 to provide enhanced power management capabilities. The
computer system 700 includes many components detailed earlier with respect to FIGs. 3,
5, and 6 where similar components are labeled similarly and hence any repetitive
description of those components is omitted herein for clarity. The exemplary list of four
applications is not exclusive and those skilled in the art will recognize a variety of other
applications where operation of a computer system in the audio compression mode

provides improvements over that found in traditional computer systems.

Media selection

A plurality of compressed audio files may be stored in a vatiety of media of the
computer system 700. Such media includes the HDD 36, a CD/DVD disk, a flash media
card, etc. Such files may number into the thousands and hence such files are also
typically organized in a directory structure, e.g., by song type, artist, album, etc.
Advantageously, media selection software, which may be part of the mini-OS 80, is
responsive to at least one function key to enable a user to search, access, and select an
audio file or directory from the various media.

Typical function keys 48 may include a stop, play, pause, fast forward, rewind,
and volume up and down keys. Typically, these function keys act independently to
enable a user to select only one desired action. The media selection software consistent
with the invention enables a user to first activate a combination or sequence of function
keys to enter a directory mode. The directory mode enables a user to access various
audio files and directories and enables the user to search, select, and store various audio
files using at least one function key 48. Once an audio file is found or stored a user may

A variety of function keys, combinations, or sequences of such function keys may
be utilized to enter, navigate, and exit the directory mode. For instance, one function
key, e.g., the “stop” function key, may be used to enter the directory mode while music
playback is stopped. Alternately, two or more function keys, e.g., the volume up and
volume down function keys, may be activated si’multaneously to enter the directory
mode. Once the directory mode is entered, one)or more function keys may enable a user

to navigate the various audio files in various directories of various media. Such
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navigation may enable a user to search, select, and store audio files. For instance, the fast
forward and rewind keys may be used to search or scroll through various audio files and
directories. The volume up and volume down, or any other set of function keys, may also

be utilized in this instance. In addition, an LCD display 34 may also be utilized in order

to display directory information to enable users to search various directories more

readily. Finally, a user may utilize one or more function keys to exit the directory mode.
For instance, pressing the stop key may exit the directory mode. Once this mode is

exited, a user may press the play function key to play a selected audio file.

Voice recording application

Voice recording software applications can be quickly provided when the
computer system 700 is operating the mini-OS 30 in the compressed audio mode. In
operation, a user of the computer system 700 may select a voice recording mode. The
mini-OS 80 then enables the user to utilize an audio input device, e.g., microphone 716,
to input analog voice data. An analog to digital converter in the codec 42 then converts
the input analog voice data signal to a digital audio signal. The IC 40 or South Bridge 32
is programmed to receive the digital audio input signals from the codec 42 and send it to
system memory 30, e.g., system RAM, by using master or DMA cycles.

The CPU 26 may then retrieve the voice data from system memory 30 and utilize
a variety of voice coding techniques known to those skilled in the art to perform voice
data compression. After compression, the smaller voice files may then be sent to a mass
storage device, e.g., hard disk drive 36, of the computer system 700 or it may be sent to a
flash media card. If the voice file is stored in a flash memory card, it could be removed
and put into any other computer system or compressed audio player whichhasa . ...
compatible flash card interface.

" The voice recording software application may utilize the IC 40 and mini-OS &80 or
may utilize only the mini-OS 80 without any IC 40. For the IC 40 and mini-OS 80
solution, the IC 80 may be utilized to keep the CPU 26 in low power states for the
majority of time during a voice recording application. The IC 40 operates as previously
described, e.g., with reference to compressed audio performance operation mode

including the power saving control method in compressed audio performance mode. As
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1 such, the IC 40 enables power savings for the computer system 700 by enabling the CPU
26 to be put into lower power states while it is not performing particular functions such
as compression of voice data. For instance, the CPU 26 could be maintained in a low

power state when voice data is being transferred from the codec 42 to the system memory

2

3

4

5  30. Since the voice recording software and compression software need generally little

6 CPU 26 time, the CPU 26 can advantageously be placed in a low power state for a

7  significant amount of time. The IC 40 may also be used to wake up the CPU 26

8  periodically.

9 The IC 40 may additionally be equipped with a buffer 730, e.g., a first-in first-out
10  (FIFO) buffer, to enable the CPU 26 to enter even deeper sleep modes for additional

11 power savings. For instance, the CPU has a plurality of power states while the computer
12 system 700 is in a working state. One such state is a full power state. In this state, the

13 CPU consumes the most power relative to any other of several sleep states. The CPU

14  may also have a plurality of sleep states such as a light sleep state and a deep sleep state,
15  where the CPU consumes less power in the deep sleep state that in the light sleep state.
16  The light sleep state may be further divided into a first light sleep state and a second light
17 sleep state, wherein the CPU consumes less power in the second light sleep state than in
18  the first light sleep state.

19 In one embodiment, the CPU’s full power state may be state C0, the first light

20 sleep state may be state C1, the second light sleep state may be state C2, and the deep

21 sleep state may be state C3 as those states are defined by the ACPI Specification. Those
22 skilled in the art will recognize that the CPU consumes less power in each successive

23 sleep state C1, C2, C3 compared to the preceding state. However, the power

24  consumption difference between each state depends on the system particulars.-

25 Advantageously, the buffer 730 of the IC 40 enables the CPU 26 to enter a deep
26  sleep state such as state C3. Without the buffer, the CPU 26 can at most enter state C2 in
27  the voice recording application. The buffer 730 is configured to store voice data. When
28  the buffer 730 reaches a predetermined low data condition, the IC 40 generates a deep

29  sleep signal to the CPU 26 instructing the CPU 26 to enter a deep sleep state such as state
30 C3. On the other hand, if the voice data in the buffer reaches a predetermined full data
31  condition, the IC 40 generates a wake up signal to the CPU 26 enabling the CPU to
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perform voice compression. Those skilled in the art will appreciate that the buffer 730
has internal registers that may be programmed to provide the deep sleep signal and wake
up signal depending on the volume of data in the buffer.

As an alternative, a mini-OS software only approach can be utilized to perform a
similar voice recording application function without using the IC 40. A software only
approach for operation of the computer system 600 in compressed audio mode was
previously described with reference to FIG. 6. In this voice recording application
instance, operation of the computer system 700 would consume more power than the
mini-OS 80 and IC 40 solution previously detailed because the CPU 26 could be placed
in at most state C2 rather than state C3. In some instances where power consumption is
less of a concern, e.g., desktop computer system, a pure software approach with the mini-
OS 80 only is an attractive approach since it is less expensive than the mini-OS 80 and

IC 40 option earlier detailed.

Taking and storing digital images

A variety of digital devices such as digital cameras, digital video recorders, or the
like are external devices that take and store digital images on a variety of storage devices
such as flash media cards. Some types of flash media cards include SmartMedia ™
CompactFlash ™ and Memory Stick ® cards. Some of these digital devices 712, e.g., a
digital camera or video recorder, may also be internal to, or integrated with, the computer
system 700.

For such digital devices, operation of a computer system 700 in compressed audio

mode provides users with a way to take and store digital images without waiting for a

~long boot up time of a normal OS -and while providing added power management

capabilities. For taking digital images with a digital device 712 that is internal or a built-
in digital device, a user may first boot up the computer system 700 in audio compression
mode rather than a normal operation mode. Associated digital device software may then
prompt a user to select a digital device mode and enable the user to utilize the function
keys 48 to instruct the digital device 712 to obtain digital data. For instance, the digital
device 712 may be a digital camera that takes a digital picture image or a digital recorder

that takes digital video. The digital image may then be displayed on a video display
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screen of the computer system 700 and/or such digital images may be stored on a mass
storage medium, e.g., HDD 36, of the computer system 700. The internal or external
digital device may be connected to the computer system 700 through a peripheral bus
such as USB or IEEE 1394.

If the digital device 712 is external to the computer system 700, a user can utilize
associated digital device software to import digital data from the digital device 712 and
store such data on a mass storage device, e.g., the HDD 36. As such, the digital device
software application provides a simple and easy interface for users to import digital data
without waiting for a long boot up time for a normal OS. For example, if the digital
device 712 is a digital camera external to the computer system 700, the digital device
software permits a user to download digital images to a mass storage medium of the
computer system 700.

Similar to the voice recording application earlier detailed, the digital camera
application may be implemented by either a mini-OS 80 and IC 40 solution or a software
only mini-OS 80 solution. If the digital device 712 is an internal device such as an
internal digital camera, the min-OS 80 and IC 40 solution can provide a power
management function that enables the CPU to be in a deep sleep power state such as state
C3 until a picture is actually taken.

As an alternative, a mini-OS software only approach can be utilized to perform a
similar digital taking or storing function without using the IC 40. As with the voice
recording application, the computer system 700 would consume more power in this
instance because at most the CPU 26 could be placed in state C2. In some instances

where power consumption is less of a concern, e.g., desktop computer system, a pure

software approach with the mini-OS 80-only is an attractive approach-since itisless.. . . o

expensive than the mini-OS 80 and IC 40 option earlier detailed.

Remote control application

While the computer system 700 is operating in compressed audio mode, remote
control applications can be provided to essentially replace the function keys 48 and allow
a user to remotely control several operations of the computer system 700. A remote

controller 722 provides control signals to the remote control transceiver 714 of the
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computer system 700. The remote controller 722 could utilize any known type of control
technologies such as Infrared or radio frequency (RF). The remote control transceiver
714, which may be integrated into the system bridge, receives control signals from the
remote controller 722. Although not illustrated as such, the remote control transceiver
714 may also be integrated with the IC 40. The transceiver 714 is powered even when
the computer system 700 is off.

In operation, a user may utilize the remote controller 722 to activate a compressed
audio button. An appropriate control signal is then sent to the remote control transceiver
714. If the computer system 700 is initially off, the transceiver 714 sends a wake up
signal to turn the computer system 700 on. The computer system 700 will check the
transceiver at this point to see if the received control signal indicates that operation in
compressed audio mode is desired. If it is, the mini-OS will be loaded into system
memory and operation in compressed audio mode will begin as earlier detailed with
reference to activation of the audio player power switch 54.

As such, a user of the computer system 700 can access available functions and
applications available in compressed audio mode via the remote controller 722 without
having to physically activate appropriate keys, e.g., function keys 48, of the computer
system. The same remote controller 722 may also have a normal power on button to
enable powering up of the computer system 700 in normal operation mode where the
normal OS would be loaded into system memory. As such, the remote controller 722

may also be used to control other functions in normal operation mode.

Entertainment Mode

- ~In addition to-compressed-audio-mode operation, PCs.are constantly being . ...

upgraded to include a host of entertainment applications not typically associated with
traditional PC computing applications. For instance, such entertainment applications
include, but are not limited to, both audio playback applications including Internet radio
and compressed audio playback, DVD movie playback applications, TV viewing
applications, digital device applications, remote control applications, voice recording
applications, etc. Just as selection of compressed audio mode for quick access to audio

playback and other applications is advantageous, so would selection of an entertainment
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mode for quick access to entertainment applications offered by the PC. As such, a user
of a PC could make a selection for operation of the PC in PC mode or in entertainment
mode. Such selection could be hardware based, e.g., activation of a particular
entertainment button, or software based, e.g., via a selection menu. Ifa PC mode were
selected, a typical boot sequence and loading of a primary operating system, €.g.,
Windows, would result. If the Entertainment mode was selected, a boot sequence and
loading of an alternate operating system, e.g., the mini-OS would result. As earlier
detailed, the mini-OS could be implemented as part of the larger OS, e.g., the mini-OS
could include those portions of the larger OS necessary for operation of the entertainment
applications. As such, the mini-OS could be a subset of the larger OS. The boot
sequence for loading of the mini-OS may be a quick boot sequence as detailed herein to

enable a user to gain quick access to entertainment applications.

Quick Boot
Turning to FIG. 8, an exemplary flow chart 800 of a quick boot process is

illustrated. The quick boot process is described herein with reference to booting of a
mini-OS for use when the PC is operated in entertainment mode. Those skilled in the art
that the quick boot process consistent with the invention could also be applied to speed
up the boot process of other operation systems, €.g., the primary operating system, as
well. The quick boot process for the min-OS starts when the PC is turned on at step 802.
A determination is made at step 804 as to whether operation in the entertainment mode
is desired. This determination may be made in the BIOS depending, for example, on

whether the PC main power switch or an entertainment mode switch was used to turn on

-the PC.- As-previously detailed, such-a selection could also be software.based. Ifnormal . ...

PC operation mode is desired, the system boots to normal operation at step 806 and the
normal OS, e.g., Windows ®, is loaded into system RAM and executed.

If entertainment mode is desired, a determination is made if any hardware has
changed from the previous entertainment boot in step 808. This determination is
typically made by the BIOS. If some hardware has changed, a hardware change flag may
then be set 810. If the hardware has not changed, then no flag is set. Next, a BIOS boot

process 812 is performed. This may be a typical BIOS boot process or an accelerated
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BIOS boot process as later detailed herein with reference to FIG. 9. After the BIOS boot
process 812, control is transferred to a mini-OS loader 814. The mini-OS loader will
then read the appropriate mini-OS image 816. The mini-OS may by part of the primary
operating system file or it may be located in some memory storage device. It may also be
in stored in a compressed format and, if so, the mini-OS loader would decompress the
compressed format. At this point, control is then transferred to the mini-OS 818.

Once control is transferred to the mini-OS 818, it is determined if a Preconfigured
Application Suite & Mini-OS Memory Image (PSM image) support function is activated
820. If such PSM image support is not activated, then normal mini-OS startup would
occur 822. Normal mini-OS startup includes selecting and loading various software
modules that could be utilized while the PC is operating in the Entertainment mode.

If PSM image support is activated, it is then determined if the hardware change
flag has been set 824. If the flag has been set indicating that the hardware configuration
has changed since the last Entertainment boot, then normal mini-OS startup would occur
826. This normal mini-OS startup process would include performing mini-OS software
module and application loading processes based on the new hardware configuration. In
addition, since PSM support is activated in this instance, a new PSM image file is éreated
830. Such a PSM image file may then be utilized in subsequent Entertainment mode
boot sequences.

If the hardware change flag is not set indicating that the hardware configuration
has not changed from the previous Entertainment mode boot sequence, then an
appropriate PSM image file is immediately loaded 828 and executed 832. In this

instance, the appropriate image file is the image file created on the previous

entertainment mode BOOL: - -+ = = s s e s e e o e e e

In addition, a variety of PSM image files may be loaded depending on the
circumstances. Again, such a PSM image file may typically be that of a previous boot n
Entertainment mode where the hardware is unchanged from the previous boot. Another
PSM image file may be based on the particular hardware present. A boot time
mechanism should be provided in order to select which PSM image file to load 828. As
such, the mini-OS startup is accelerated if the loaded configuration is captured in such a

PSM image file. In an ideal case, the PSM image of a specific mini-OS and preloaded
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application suite can be captured immediately after start up using a suspend/resume like
mechanism to allow fast restoration to a known PSM image configuration.

The PSM image file may typically include a “fingerprint” identifying the
supported hardware configuration, a “splash screen” including the display contents at the
time of the PSM image capture, and a ﬁwmory image of that part of the memory in use
by the mini-OS and the PSM image file at the time of the PSM image capture.

In addition, if the mini-OS is scaled down version of the primary OS or a subset
of the primary operating system, the boot process can be sped up even more by
automatically unloading software modules that would not be required for entertainment
mode when the computer system operating the with the primary operating system is shut
down. Therefore, when the computer system is started up again in entertainment mode,
the mini-OS as a scaled down version of the primary operating system will be able to be
booted up much more quickly.

Turning to FIG. 9, a flow chart 900 illustrating an accelerated BIOS boot process
is illustrated. The accelerated BIOS boot process may be utilized as the BIOS boot
process 812 of FIG. 8. The accelerated BIOS boot process may also be utilized with the
primary OS when normal PC operation mode is desired. When utilized in the
Entertainment mode, the accelerated BIOS boot process starts 902 once the
Entertainment operation mode has been selected. The BIOS determines if any tasks of
the typical BIOS operation can be skipped 904. If any tasks can be skipped, then such
tasks are skipped 906 thus saving the time to perform such tasks. For instance, all
hardware check for devices not necessary for Entertainment mode can be skipped. Any

hardware checks for hardware required for mini-OS startup should typically not be

skipped. Memory test tasks may also be skipped. - -~ - ... . L

If tasks cannot be skipped, the accelerated boot process determines if such tasks
may be deferred or delayed 908. If such task can be deferred until a later time, then such
task is deferred 910. For instance, such a task that may be deferred includes deferring
reading data from a disk after the disk is spun up. Any other tasks, where practical,
should also be deferred. Such tasks can be deferred to a later time after the mini-OS has

been properly loaded.
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Parental Control

A computer system operating in normal PC mode or in entertainment mode may
enable a user to have access to a variety of entertainment applications, e.g., DVD movie
playback, TV, audio applications, etc. Such a computer system may also be utilized by
children of various ages. Parents or other caretakers of such children may wish to control
the content of various entertainment applications as well as the time such applications are
available. In addition, parents may also wish to allow different children of differing ages
or maturity levels access to different content, e.g., it may be desirable to allow one child
access to only General Audience “G” rated movies while allowing another access to
Parental Guidance Suggested “PG” rated movies, as well as track}activity of children
while using such entertainment applications.

Turning to FIG. 10, a block diagram of a parental control system 1000 consistent
with the invention including a parental control integrated circuit (IC) 1002 and external
storage device 1012 to provide such parental control functionality is illustrated. The IC
1002 may be part of a computer system having other components known in the art. In
general, the parental control IC 1002 cooperates with the external storage device 1012 to
provide such parental control functions. The external storage device 1012 may contain
encrypted data particular to an individual child or class of children. The external storage
device 1012 may be any variety of devices for storing data. For instance, the storage
device may be a smart card, SD card, memory stick, compact flash card, etc. The IC 1002
may be an individual IC or it may be integrated with other ICs in the computer system
such as the CardBus controller or flash card reader to name just a couple. As such,
integration with another IC typically reduces system cost and boakrd size.

-« ... Upon operation-of the-computer-system in normal mode.or entertainment mode,.a.
user (e.g., a child) inserts their associated storage device 1012 into the appropriate slot in
the computer system. In general, the IC 1002 acts as an interface between the storage
device 1012 and the host system to allow secure communication between the host system
and the storage device as further detailed herein. The IC 1002 permits data on the
storage device 1012 to be properly read by the host system, such that the appropriate
operating system of the host computer system, e.g., the mini-OS if operating in

entertainment mode, can control the playback of various files of various entertainment
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applications according to the instructional data on the storage device 1012. As such, the
IC 1002 receives a first coded signal from the storage device 1012 and provides a second
decoded signal to the host computer system that is understandable to the host computer
system.
In general, the parental control IC 1002 includes a storage device interface 1004,

a host interface 1006, a user control interface 1008, and an engine 1010, e.g., an
encryption/decryption engine. The storage device interface 1004 provides a
communication channel between the IC 1002 and the external storage device 1012.
Similarly, the host interface 1006 permits communication between the IC 1002 and the
host computer system. Communication between the IC and the host computer system
may occur via any standard bus interface known in the art such as PCI, USB, I2C,
SMBus, etc. The user input interface 1008 allows communication of user commands to
the host interface 1006. For instance, user commands may be entered via function keys,
e.g., function keys 48, or via a remote controller, e.g., remote controller 722 when the
user is operating the computer system in entertainment mode. User commands may also
be entered via a keyboard or mouse. Once a user inputs a desired command, the user
input interface 1008 interprets such commands and provides associated commands to the
host interface 1006. The associated commands may then be provided to the host
computer system via the host interface 1006. The appropriate operating system will
evaluate user commands relative to signals received from the storage device 1012 to
determine if user commands are appropriate. For instance, a mini-OS in entertainment
mode would deny a user request to watch a Restricted rated (“R”) DVD movie if
instructional data in the storage device 1012 indicated such content is not permitted for

- thatparticularuser. ~ == == smm e s s s e e

The engine 1010 of the parental control IC 1002 provides for secure

communication between the storage device 1012 and the host system. Data may be

stored on the storage device 1012 in a coded format, e.g., in an encrypted format, such

that the storage device 1012 may only be read by an associated parental control IC 1002.

As such, when the host computer system needs to read data from the storage device 1012,

the decryption portion of the engine 1010 provides this function. On the other hand,

when the host computer system needs to write data to the storage device 1012, e.g., to
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create or change parental control data, the encryption portion of the engine 1010 provides
this function. The engine 1010 can be implemented in hardware, software, or some
combination thereof. In hardware, the engine 1010 could be implemented with a

microprocessor or with hardwire logic as is known in the art.

1

2

3

4

5 In order to recover the contents of the insiructional data located on the storage

6 device 1012 which may be provided to the IC 1002 as a first coded signal, a correct

7 decryption key is required by the decryption part of the engine 1010. The key is an

8 algbrithm that essentially “decodes” the work of the encryption algorithm. The key may

9  also be used to make sure only appropriate storage devices 1012 are used with the
10 computer system. For instance, a storage device created by an unauthorized user or
11 machine should not be able to be read by the key of the decryption engine. If no valid
12 external storage device is found, the appropriate operating system, e.g., the mini-OS in
13 Entertainment mode, may still allow a basic or general level of entertainment
14  applications to be accessed and played.
15 The storage device 1012 may be programmed to include instructional data for a
16  particular child. Alternatively, the storage device may be preprogrammed ahead of time
17 such that a parent may have a programmed storage device 1012 immediately available to
18  them upon purchase of the computer system without having to program their own storage
19 device. Such a preprogrammed storage device may be for a particular class of child, e.g.,
20 children between the ages of 8 and 10.
21 Regardiess of who programs the storage device, it may contain instructional data
22 so that when the storage device is used in conjunction with the parental control IC 1002,

23 parents can regulate content, total viewing time, and time-of-day viewing for various

- 24 - -entertainment applications-and even keep track of a.child’s.use of the.computer system...__ ..

25  To control content, the storage device 1012 may be programmed such that when used in
26  conjunction with the parental control IC 1002, the parental control system 1000 will not
27  allow certain files to be viewed or listened to that have an unacceptable rating for the

28  particular child despite user instructions to the contrary.

29 For instance, the storage device 1012 may be programmed to specify only movies
30 having a PG or G rating should be viewable. Similarly, the storage device 1012 may be
31  programmed to specify that playing of any TV shows rated for adult content or playing
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any audio files rated for adult content should not be permitted by the computer system.
In operation, a child would insert their associated storage device 1012 \into the
appropriate slot in the computer system. If the child were operating the computer system
in entertainment mode, the instructional data from the storage device indicating the
appropriate ratings for the various entertainment options would be provided as a first
coded signal to the IC 1002. The storage device interface 1004 would then provide a
coded input signal to the engine 1010 representative of the first coded signal.

In this instance, the engine 1010 would act as a.decryption engine to convert the
input coded signal into an output decoded signal. The host interface accepts the output
decoded signal from the engine 1010 and provides a second decoded signal to the host
system, e.g., the mini-OS when operating in entertainment mode, which is readable by
the host system. Based on the second decoded signal Whif:h is representative of the
instructional data on the storage device 1012, the mini-OS would control the various
entertainment options. For instance, the mini-OS would not play an R-rated movie
despite a child’s command via the function keys or a remote controller to play such a
movie if the second decoded signal indicated the instructional data on the storage device
1012 prohibits the playing of such movies.

In addition to be controlling content, the parental control system 1000 may
include a storage device 1012 programmed to limit access time to entertainment options
to a defined time limit during a predetermined time interval. For instance, the storage
device 1012 may be programmed to limit entertainment applications to two hours per
day. As the child inserts their associated storage device into the appropriate slot of the

computer system, the parental control IC 1002 communicates instructions to the

- appropriate OS about-the time limit-data on the storage-device-1012.. As such,the. . . . . ..

appropriate OS notes the start time of such entertainment application activity by
comparison to its internal clock and may then start an internal count. This may be
accomplished any variety of ways known in the art including the use of a PLL timer that
is clocked by a set crystal. Once the internal count reaches the predetermined limit, the
appropriate OS shuts down all entertainment applications for that particular child. As
such, the parental control system 1000 allows a parent to limit the amount of time a child

(including different time intervals for different children) has access to various
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entertainment applications.

Furthermore, the parental control system 1000 may include a storage device 1012
programmed to limit access to entertainment options based on the time-of-day. For
instance, the storage device 1012 may be programmed to not permit access to
entertainment applications during certain hours, e.g., between 9:00 p.m. and 7:00 a.m.
Again, such data is communicated to the appropriate OS via the parental control IC 1002.

By comparison to the computer system’s own internal clock, the appropriate OS can
detect if a particular child is attempting to access entertainment applications during the
prohibited times and take appropriate action.

In addition to prohibiting access to certain entertainment applications based on
content, time limits, or time-of-day prohibitions, the parental control system 1000
including the parental control IC 1002 can be utilized to track a particular child’s use of
entertainment applications. For instance, records of which videos were played or which
audio files were played may be automatically stored in a specified storage area such as
the external storage device 1012 or the hard disk drive of the computer system to name a
couple. If Internet access is also available, such techniques can be utilized to create
records indicating which web sites have been accessed.

Although the present invention has been described in terms of the exemplary
embodiments provided herein, it is to be understood that such disclosure is purely
illustrative and is not to be interpreted as limiting. Consequently, without departing from
the spirit and scope of the invention, various alterations, modifications, and/or alternative
applications of the invention will, no doubt, be suggested to those skilled in the art after

having read the preceding disclosure. Accordingly, it is intended that the following

applications as fall within the true spirit and scope of the invention.
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1 What is claimed is:
2 1. A computer system comprising:
3 a system CPU responsive to a control signal to load a first operating system or a
4  second operating system, wherein said first operating system is run by said computer
5 system in a first operation mode and said second operating system fs run by said
6 computer system in a second entertainment mode.
7
8 2. The computer system of claim 1, wherein said computer system operating in
9  said entertainment mode operates entertainment software applications selected from the
10  group consisting of DVD playback applications, TV applications, digital device
11 applications, remote control application, voice recording applications, and audio
12 playback applications.
13
14 3. The computer system of claim 1, wherein said second operating system is a
15  subset of said first operatiné system.
16
17 4. A method of quickly booting a PC, said method comprising the steps of:
18 detecting a condition;
19 performing a BIOS boot process;
20 loading an image file associated with said condition; and
21 executing said image file associated with said condition.
22
23 5. The method of claim 4, wherein said condition is a hardware condition of a

i 3 previous DOOt -=m o v e o e e e e e o o e

25
26 6. The method of claim 4, wherein said image file comprises a supported

27  hardware configuration.

28

29 7. The method of claim 4, wherein said BIOS boot process comprises the steps
30 of

31 identifying a task that may be skipped; and
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skipping said task.
8. The method of claim 7, wherein said task is a hardware check.

9. The method of claim 7, wherein said BIOS boot process further comprises the
steps of:
identifying a deferrable task that may be deferred; and

deferring said deferrable task to a later time.

10. The method of claim 9, wherein said deferrable task is reading data from a

disk after said disk is spun up.

11. A method of quickly booting a mini-OS configured to run a PC in an
entertainment mode, said method comprising the steps of:

determining said entertainment mode is desired;

detecting a condition; |

performing a BIOS boot process;

loading an image file associated with said condition; and

executing said image file associated with said condition to thereby load said mini-

OS to enable operation of said PC in said entertainment mode.

12. The method of claim 11, wherein said condition is a hardware condition of a

previous boot.

13. The method of claim 12, wherein said image file comprises a supported

hardware configuration.

14. The method of claim 11, wherein said BIOS boot process comprises the steps
of:

identifying a task that may be skipped; and
skipping said task.
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15. The method of claim 14, wherein said task is a hardware check for a piece of

hardware not necessary for operation of said PC in said entertainment mode.

16. The method of claim 14, wherein said task is a memory test.

17. The method of claim 14, wherein said BIOS boot process further comprises
the steps of:
identifying a deferrable task that may be deferred;

deferring said deferrable task to a later time.

18. The method of claim 12, wherein said PC in said entertainment mode operates
software applications selected from the group consisting of DVD playback applications,
TV applications, digital device applications, remote control application, voice recording

applications, and audio playback applications.

19. An accelerated BIOS boot process comprises the steps of:
identifying a task that may be skipped;

skipping said task;

identifying a deferrable task that may be deferred; and

deferring said deferrable task to a later time.

20. A parental control circuit comprising:

a host interface configured to-communicate with a host computer system; -

a storage device interface configured to communicate with an associated external
storage device; and

an engine configured to provide for secure communication between said host

interface and said storage interface.

21. The parental control circuit of claim 20, wherein said storage device interface

is configured to receive a first coded signal from said external storage device
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representative of instructional data on said external storage device, and wherein said
engine is configured to receive an input coded signal representative of said first coded
signal and is configured to provide an output decoded signal, and wherein said host
interface is configured to receive said output decoded signal from said engine and
provide a second decoded signal to said host computer system representative of said

instructional data on said external storage device.

22 The parental control circuit of claim 21, wherein said engine is further
configured to accept a decoded input signal from said host interface representative of a
command from said host computer system and to provide a coded output signal to said

storage device interface representative of said command from said operating system.

23. A computer system enabling parental control of access to data, said computer
system comprising:
a computer host subsystem comprising a system CPU, an operating system, and a
slot; and
a parental control system comprising:
a storage device comprising'instructional data, said storage device
configured to fit into said slot of said computer host subsystem;

a parental control circuit configured to accept a first coded signal
representative of said instructional data on said storage device and provide a
second decoded signal to said operating system representative of said
instructional data, wherein said operating system is responsive to said second

- decoded signal to control access to applications of said computer host subsystem. -

based on said second decoded signal.

24. The computer system of claim 23, wherein said operating system comprises a

mini-OS and said applications are entertainment applications.

25. The computer system of claim 23, wherein said instructional data comprises

time limit data including a predetermined time limit over a predetermined time interval,

!
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said operating system responsive to said time limit data to terminate operation of said
computer system if said predetermined time limit is exceeded over said predetermined
time interval.
)
26. The computer system of claim 23, wherein said instructional data comprises
content restriction data including a prohibited content rating for an associated set of files,
said operating system responsive to said content restriction data to prohibit operation of

said associated set of files having said prohibited content rating.

27. The computer system of claim 23, wherein said instructional data comprises
time-of-day restriction data including a prohibited time-of-day interval, said operating
system responsive to said time-of-day restriction data to prohibit operation of said

computer system during said prohibited time-of-day time interval.

28. The computer system of claim 23, wherein said parental control circuit
comprises:

a host interface configured to provide said second decoded signal to said
operating system representative of said instructional data,

a storage device interface configured to accept said first coded signal
representative of said instructional data on said storage device; and

an engine configured to accept a coded input signal from said storage device
interface representative of said first coded signal and provide a decoded output signal to
said host interface representative of said second decoded signal.

29. The computer system of claim 28, wherein said engine is further configured to
accept a decoded input signal from said host interface representative of a command from
said operating system and provide a coded output signal to said storage device interface

representative of said command from said operating system.

30. A computer system comprising:
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a system CPU responsive to a control signal to load a first operating system or a
second operating system, wherein said first operating system is run by said computer
system in a first operation mode and said second operating system is run by said
computer system in a second entertainment mode; and
and a parental control circuit configured to provide secure communication
between an external storage device and said second operating system, said external
storage device comprising instructional data for an associated user regarding limits to

operation of said computer system in said entertainment mode.

31. The computer system of claim 30, wherein said parental control circuit
comprises:

a host interface configured to provide a second decoded signal to said operating
system representative of said instructional data;

a storage device interface configured to accept a first coded signal representative
of said instructional data on said storage device; and

an engine configured to accept a coded input signaf from said storage device
interface representative of said first coded signal and provide a decoded output signal to

said host interface representative of said second decoded signal.

32. The computer system of claim 31, wherein said engine is further configuied to
accept a decoded input signal from said host interface representative of a command from
said second operating system and provide a coded output signal to said storage device

interface representative of said command from said operating system.

33. The computer system of claim 31, wherein said instructional data comprises
time limit data including a predetermined time limit over a predetermined time interval,
said second operating system responsive to said time limit data to terminate operation of

. said computer system in said entertainment mode if said predetermined time limit is

exceeded over said predetermined time interval.
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34. The computer system of claim 31, wherein said instructional data comprises
content restriction data including a prohibited content rating for an associated set of files,
said second operating system responsive to said content restriction data to prohibit

operation of said associated set of files having said prohibited content rating.

35. The computer system of claim 31, wherein said instructional data comprises
time-of-day restriction data including a prohibited time-of-day interval, said second
operating system responsive to said time-of-day restriction data to prohibit operation of
said computer system in said entertainment mode during said prohibited time-of-day time

interval.

36. A method of accessing data on a computer system, said method comprising:

selecting compressed data from a drive of a computer system having at least said
drive, a CPU, and a memory;

reading said compressed data;

providing said compressed data to said CPU for decompressing said compressed
data, thereby providing decompressed data; and

storing said decompressed data in said memory.

37. The method of claim 36, wherein said compressed data comprises compressed

audio data.

38. The method of claim 36, wherein said compressed data comprises compressed

- video data. - - - s - - e e

39. The method of claim 36, wherein said selecting step is performed by

activation of at least one function key.

40. A computer system adapted to access data, said computer system comprising:

compressed data residing in one or more files;
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at least one selection key configured to enable a user to select at least one of said

files;

a system CPU;

a controller; and

an operating system comprising file management software, said file management
software configured to manage said files and to permit said user to access said files via
said at least one selection key, said operating system also configured to control said
controller and said CPU to cause said CPU to decompress said at least one file selected

by said user.

41. The computer system of claim 40, wherein said file comprises an audio file.

42. The computer system of claim 40, wherein said file comprises a video file.

43. A computer system adapted to access compressed data, said computer system
comprising:

a system CPU;

memory;

at least one drive comprising compressed data;

a first operating system configured to control at least said system CPU and said
memory; and

a second operating system configured to cause said system CPU to decompress
said compressed data into decompressed data and store said decompressed data in said

Memory. - - -~ --- - - e e

44. The computer system of claim 43, wherein said compressed data comprises

compressed audio data.

45. The computer system of claim 44, wherein said compressed data comprises

compressed video data.
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46. The computer system of claim 43, wherein said second operating system is

run by said computer system in a second entertainment mode.

47. The computer system of claim 46, wherein said computer system operating in
said entertainment mode operates entertainment software applications selected from the
group consisting of DVD playback applications, TV applications, digital device
applications, remote control application, voice recording applications, and audio

playback applications.

48. The computer system of claim 43, wherein said second operating system is a

subset of said first operating system.

49. A computer system adapted to play audio files in an audio compression mode,
said computer system comprising:

a system CPU responsive to a control signal to load a first operating system or a
second operating system, wherein said first operating system is run by said computer
system in a first operation mode and said second operating system is run by said
computer system in a second audio compression mode; and

at least one function key configured to enable a user to enter a directory mode
while said computer system is in said second audio compression mode, said directory

mode providing said user access to a directory of said audio files.

50. The computer system of claim 49, wherein said at least one function key is

- further configured-to enable said user to-exit said directory mode.... .-

51. The computer system of claim 49, further comprising at least a second
function key configured to enable said user to search said audio files in said directory

mode.

52. The computer system of claim 51, wherein said second function key is

configured to enable said user to select said audio files in said directory mode.
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53. The computer system of claim 49, further comprising a video display screen,
wherein said video display screen is configured to display directory data to aid said user

in navigating in said directory mode.

54. The computer system of claim 52, wherein said directory data comprises

audio file name data and directory name data.

55. A computer system adapted to play audio files in an audio compression mode,
said computer system comprising:

a system CPU responsive to a control signal to load a first operating system or a
second operating system, wherein said first operating system is run by said computer
system in a first operation mode and said second operating system is run by said
computer system in a second audio compression mode, and wherein said computer
system operating in said audio compression mode operates software applications selected
from the group consisting of media select applications, voice recording applications,

digital device applications, and remote control applications.

56. A computer system adapted to play audio files, said computer system
comprising:

a system CPU;

memory;

at least one drive comprising compressed audio data;

—-an input audio deviee;- - -~ oo Lo

a first operating system adapted to control at least said system CPU and said
memory; and

a second operating system, said second operating system configured to cause said
system CPU to decompress said compressed data and store said compressed data in said
memory, wherein said second operating system is also configured to permit a user to

input analog voice data into said input audio device during a voice recording application.
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57. The computer system of claim 56, further comprising a codec configured to
receive said analog voice data from said input audio device and convert said analog voice
data into digital audio data representative of said analog voice data, and wherein said
system CPU is also configured to compress said digital audio data into a compressed
audio recorded file, wherein said compressed audio data comprises said compressed

audio recorded file.

58. The computer system of claim 57, further comprising an IC having a buffer
configured to store said digital audio data, and wherein said system CPU has a first

power state, a second power state, and a third power state, said system CPU consuming

- less power in said second state than in said first power state, and said system CPU

consuming less in said third power state than in said second power state, wherein said IC
and said second operating system is configured to enable said CPU to enter said third

power state when said buffer reaches a predetermined low data condition.

59. The computer system of claim 58, wherein said first power state is state CO

and said third power state is state C3.

60. The computer system of claim 58, wherein said buffer comprises a FIFO
buffer.

61. The computer system of claim 58, wherein said IC provides a wake up signal

to said system CPU when said buffer reaches a predetermined full data condition, and

- wherein said-system CPU is responsive to said wake-up signal to change from said-third . ... -

power state to said first power state, said system CPU performing said compression of
said digital audio data into said compressed audio recorded file while in said first power

state.
62. A computer system adapted to play audio files, said computer system

comprising:

a system CPU;
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memory;

at least one drive comprising compressed audio data;

a first operating system adapted to control at least said system CPU and said
memory; and

a second operating system, said second operating system configured to cause said
system CPU to decompress said compressed data and store said compressed data in said
memory, wherein said second operating system is also configured to permit a user to

input digital data from a digital device.

63. The computer system of claim 62, wherein said digital device comprises a

digital camera.

64. The computer system of claim 62, wherein said digital device is integral with

said computer system.

65. The computer system of claim 63, further comprising an IC, and wherein said
system CPU has a first power state and a second power state, wherein said CPU
consumes less power in said second power state than in said first power state, and
wherein said digital camera is integral with said computer system, and wherein said IC is
configured to enable said system CPU to enter said second power state until said digital

camera is ready to take a picture.

66. A computer system adapted to play audio files, said computer system
comprising: - - - S e N T

a system CPU;

memory;

a transceiver;

at least one drive comprising compressed audio data;

a first operating system adapted to control at least said system CPU and said

memory; and
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a second operating system, said second operating system configured to cause said
system CPU to decompress said compressed data and store said compressed data in said
memory, wherein said second operating system is also configured to permit a user to
control said computer system from a remote controller which provides remote control

signals to said transceiver.

67. A computer system adapted to play audio files in an audio compression mode,
said computer system comprising:

a transceiver; and

a system CPU responsive to a control signal to load a first operating system or a
second operating system, wherein said first operating system is run by said computer
system in a first operation mode and said second operating system is run by said
computer system in a second audio compression mode, wherein said control signal is
provided by said transceiver after receiving a remote control signal from an associated

remote controller.
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