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PORTABLE COMPUTER SYSTEM WITH AN 
OPERATING SYSTEM-INDEPENDENT 

DIGITAL DATA PLAYER 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention generally relates to digital data 
playing capabilities of portable computer systems and more 
particularly to a portable computer system With an operating 
system-independent digital data player. 

2. Description of the Related Art 
With the recent explosive groWth in digital audio playing, 

standalone or portable digital audio players have largely 
become mainstream consumer devices. Computer systems, 
hoWever, are not especially positioned to bene?t from the 
digital audio revolution given the nature of digital audio 
playing for computer systems. PC-based digital audio play 
ers are softWare applications that must operate With an 
operating system. For a PC-based digital audio player, an 
operating system is necessary to provide high-level func 
tionality to perform tasks such as retrieving digital audio 
?les. One draWback of the need for an operating system to 
play digital audio ?les With a computer system is the 
signi?cant amount of time associated With loading an oper 
ating system. This period of delay before digital audio 
playing is undesirable since users With standalone digital 
audio players are not accustomed to such a delay. Another 
draWback is the poWer consumption associated With com 
ponents in the computer system Which are normally poWered 
When an operating system is running. A PC-based digital 
audio player has required that a main processor be running 
and that practically the entire computer system be poWered. 
Because of such poWer consumption issues, the amount of 
time for Which digital audio ?les may be played in a portable 
computer poWered only by a battery is signi?cantly less than 
the play time users are accustomed to With standalone digital 
audio players. Essentially, any PC-like system With an 
operating system and digital audio playing capabilities has 
been subject to these sort of draWbacks. PC-based digital 
audio players thus have been unsuited to playing digital 
audio ?les as quickly, as easily or as long as alloWed by 
standalone digital audio players. Further, PC-based digital 
video players have similar draWbacks. 

SUMMARY OF THE INVENTION 

Brie?y, a portable computer system provides an operating 
system-independent digital data player. The computer sys 
tem includes an operating system, a data storage medium to 
store a plurality of digitally encoded data ?les, and a digital 
data player to decode and play the plurality of digitally 
encoded data ?les in an operating system-independent digi 
tal data mode. The data storage medium may be any of the 
storage media for the computer system such as a hard disk 
drive, a CD-ROM drive, a DVD drive or removable data 
storage. The operating system-independent digital data 
player enables portable computer users to more quickly and 
easily play digital data ?les and to increase digital data 
playing time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

A better understanding of the present invention can be 
obtained When the folloWing detailed description of the 
preferred embodiment is considered in conjunction With the 
folloWing draWings, in Which: 

FIG. 1 is a block diagram of an illustrative portable 
computer system adapted for an operating system 
independent digital data player; 
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2 
FIG. 2 is a How chart of an illustrative digital data playing 

process in connection With the operating system 
independent digital data player of FIG. 1; 

FIG. 3 is a block diagram of illustrative components of the 
portable computer system of FIG. 1 for a hardWare 
implemented, operating system-independent digital data 
player; 

FIGS. 4A and 4B are block diagrams of tWo illustrative 
hardWare-based embodiments involving the digital data 
player and the keyboard controller of FIG. 3; 

FIG. 5 is a block diagram of illustrative components of the 
portable computer system of FIG. 1 for a softWare 
implemented, operating system-independent digital data 
player; 

FIG. 6 is a How chart of an illustrative digital audio/audio 
CD mode process in connection With an operating system 
independent digital audio player; and 

FIG. 7 is a block diagram of an exemplary architecture of 
an operating system-independent MP3 player. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

The folloWing commonly-assigned patents are incorpo 
rated herein by reference in their entirety for all purposes: 
US. Pat. No. 6,006,285, entitled “COMPUTER SYS 

TEM CAPABLE OF PLAYING AUDIO CDS IN A 
CD-ROM DRIVE INDEPENDENT OF AN OPERATING 
SYSTEM,” granted Dec. 21, 1999; and 
US. Pat. No. 5,838,983, entitled “PORTABLE COM 

PUTER WITH LOW POWER AUDIO CD-PLAYER,” 
granted Nov. 17, 1998. 

Turning noW to the draWings, FIG. 1 shoWs an exemplary 
architecture of a portable computer system S adapted for 
operating system-independent digital data or media playing. 
The portable computer system S includes a host bus 101 
coupled upstream to a host processor 103 and a L2 cache 
148 and coupled doWnstream to a synchronous dynamic 
random access memory (SDRAM) 105 and a host/PCI 
(Peripheral Component Interconnect) bridge 100. The host/ 
PCI bridge 100 bridges the host bus 101 to a PCI bus 102 
that is connected to a video controller 132, a CardBus or 
other PCMCIA (Personal Computer Memory Card Interna 
tional Association) interface 127 and a PCI/ISA (Industry 
Standard Architecture) bridge 106. An IDE (Integrated 
Drive Electronics) bus 107 connected to the PCI/ISA bridge 
106 is coupled to a CD-ROM drive 109 and a hard disk drive 
112. Coupled doWnstream of the PCI/ISA bridge 106 is an 
ISA bus 104 coupled to an audio controller 122, a Basic 
Input/Output System (BIOS) read only memory (ROM) 108 
containing system BIOS, a keyboard controller 124 and a 
Super I/O controller 134. The audio controller 122, Which 
typically includes an audio coder/decoder (CODEC), is 
coupled to an audio ampli?er 128 that provides audio signals 
to speakers 130. The keyboard controller 124 controls a 
keyboard 144, and the Super I/O controller 134 controls a 
variety of ports such as a parallel port 138 and an asynchro 
nous serial port 140. Amain display panel 146 is coupled to 
the video controller 132, and a universal serial bus (USB) 
port 136 is coupled to the PCI/ISA bridge 106. “X” symbols 
are shoW in FIG. 1 to indicate Where the intersection of tWo 
lines does not imply a connection betWeen the lines. While 
not shoWn, the system S may also include a digital video disc 
(DVD) drive and support for a variety of removable media. 
Certain typical components of a portable computer system 
are not shoWn for sake of clarity. Further, it should be 
understood that the illustrated computer system architecture 
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is exemplary as (1) certain components may be located off 
different busses, (2) certain components may be integrated, 
(3) certain components may be eliminated and/or (4) certain 
components may be coupled to a different set of 
components, as Well as other architectural variations Which 
Will be readily appreciated by those of ordinary skill in the 
art. 

For ease of illustration, certain components Which can 
play a role in supporting operating system-independent 
digital data playing for the illustrated portable computer 
system S are shoWn in dashed line. These components 
include the hard disk drive 112, the CD-ROM drive 109, the 
BIOS ROM 108, the keyboard controller 124, the audio 
controller 122, the audio ampli?er 128, the speakers 130, the 
video controller 132, the main display panel 146, a digital 
data player 120, a digital data mode button 125, digital data 
player control buttons 126 and a mini display panel 122. The 
video controller 132 and the main display panel 146 may be 
used if the digital data playing is digital video playing. The 
illustrated components are not exhaustive of components 
Which may accommodate operating system-independent 
data playing since removable storage media, for example, 
are not shoWn. 

In a disclosed embodiment, the mini display panel 122 is 
a liquid crystal display (LCD) panel provided on a case or 
housing of the portable computer system S. An example of 
a mini display panel is described in connection With oper 
ating system-independent audio CD playing in the 
commonly-assigned US. Pat. No. 6,006,285, entitled 
“COMPUTER CAPABLE OF PLAYING AUDIO CDS IN 
A CD-ROM DRIVE INDEPENDENT OF AN OPERAT 
ING SYSTEM,” previously incorporated herein by refer 
ence. For the illustrated portable computer system S, the 
mini display panel 122 serves as a status display panel by 
displaying control status information associated With play 
ing of the digital data ?les 114 in an operating system 
independent digital data mode of the portable computer 
system S. 

The hard disk drive 112 can be used to store both digital 
data ?les 114 (also termed a playlist) and select digital data 
player softWare modules 110B. Other digital data player 
softWare/?rmWare modules 110A can be stored in the BIOS 
ROM 108. As an alternative to the digital data player 
softWare modules 110A and 110B, the portable computer 
system S can provide the digital data player 120. While the 
digital data player softWare modules 110A and 110B 
together represent a softWare-implemented digital data 
player, the digital data player 120 represents a hardWare 
implemented digital data player. Depending on the voltage 
of devices off the ISA bus 104, voltage translation buffers 
may be employed if the digital data player 120 is coupled to 
the ISA bus 104. As shoWn, the CD-ROM drive 109 can 
house a data CD containing the digital data ?les 114 or can 
house an audio CD. Thus, the digital data ?les 114 can be 
stored on the hard disk drive 112, on a data CD in the 
CD-ROM drive 109 or on a DVD CD in a DVD drive. The 
digital data ?les 114 can also be stored on any form of 
removable data storage. Operating system-independent digi 
tal data playing thus may function or accommodate a variety 
of independent non-volatile storage media for the digital 
data ?les 114. 

The digital data mode button 125 places the portable 
computer system S in the operating system-independent 
digital data mode to play the digital data ?les 114. In this 
mode, a user can press the digital data control buttons 126 
to select digital data control commands associated With 
playing the digital data ?les 114. The keyboard controller 
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4 
124 can detect user selection or actuation of the digital data 
mode button 125 and the digital data control buttons 126. 
Alternatively, the digital data player 120 can detect user 
selection or activation of the digital data mode button 125 
and the digital data control buttons 126. The keyboard 
controller 124 also monitors or detects user selection or 
actuation of a main poWer button 123 since the main poWer 
button 123 is maintained in an off state for the operating 
system-independent digital data mode. Actuation of the 
main poWer button 123 in the digital data mode triggers 
exiting of the digital data mode and poWering up of the 
portable computer system S in the normal manner. The 
involvement of these particular components in operating 
system-independent digital audio playing for the portable 
computer system S is described in more detail beloW. It 
should be understood that these components are not exhaus 
tive of the components that can support operating-system 
independent digital data playing for the portable computer 
system S and that certain components can be omitted. One 
advantage of an operating system-independent digital data 
player of a portable computer system is enabling portable 
computer users to more quickly and easily play digital data 
?les. 

Referring to FIG. 2, an exemplary operating system 
independent digital data playing process for the portable 
computer system S is shoWn. Beginning in step 200, it is 
determined if the digital data mode button 125 has been 
placed in an on state. The digital data mode button 125 is 
preferably selected When the portable computer system S is 
in a reduced poWer state such as a soft-off state or a 

hibernation state. If the digital data mode button 125 is in an 
on state, in step 201, the portable computer system S enters 
the operating system-independent digital data mode. In the 
digital data mode, the digital data player operates indepen 
dently of the operating system. Next, in step 202, the digital 
data player (digital data player softWare modules 110A and 
110B or digital data player 120) is initialiZed. This step can 
also involve initialiZing certain portions of the portable 
computer system S. For example, in a disclosed 
embodiment, the hard disk drive 112 and the CD-ROM drive 
109 are poWered; the audio controller 122 and the keyboard 
controller 124 are initialiZed; and the host processor 103 is 
placed in a reduced poWer mode. A reduced poWer mode 
should be understood to encompass loW poWer or speed 
states including an off poWer or speed state. Any portion of 
the portable computer system S that is not needed for the 
digital data mode is placed in a reduced poWer mode that is 
preferably the most optimiZed poWer saving state. TWo 
advantages of placing selective portions of the portable 
computer system S in a reduced poWer state for an operating 
system-independent digital data mode are minimiZing sys 
tem poWer consumption and signi?cantly extending digital 
data play time. In the operating system-independent digital 
data mode, the operating system of the portable computer 
system S is not loaded. 
From step 202, control proceeds to step 204 Where a 

digital data ?le 114 (e.g., a digital audio ?le or a digital video 
?le) is located or retrieved. The digital data ?le 114 can be 
located on the hard disk drive 112, the CD-ROM drive 109, 
a DVD drive or any form of removable data storage such as 
a PC Card, Compact Flash, Memory StickTM and the like. 
Alternatively, the digital data ?le 114 can be doWnloaded 
from the Internet, obtained from an email or acquired by any 
other Way of transmitting digital data to a portable computer 
system. Next, in step 206, the digital data ?le 114 is opened 
and loaded or read from the hard disk drive 112 or other 
applicable data storage medium to the SDRAM 105 (main 
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memory). The hard disk drive 112 should be used economi 
cally Whereby the motor of the hard disk drive 112 is only 
spun if raW digital data is being retrieved. 
From step 206, control passes to step 210 Where it is 

determined if a digital data control command is detected. A 
digital data control command can for example be selected by 
any of the folloWing exemplary digital data control buttons 
126: a play/pause button, a fast forWard/next track button, a 
reWind/previous track button, a volume up button, a volume 
doWn button and a stop button. These control buttons 126 are 
similar in operation to the CD buttons described in the 
commonly-assigned U.S. Pat. No. 6,006,285, entitled 
“COMPUTER CAPABLE OF PLAYING OF AUDIO CDS 
IN A CD-ROM DRIVE INDEPENDENT OF AN OPER 
ATING SYSTEM,” previously incorporated herein by ref 
erence. Pressing the volume up button and the volume doWn 
button simultaneously mutes the sound in the digital data 
mode. The keyboard controller 124 or the digital data player 
120 can detect selection of a digital data control command. 
If a digital data control command is detected in step 210, 
then in step 212 the command is provided to the digital data 
player. In step 214, the digital data player decodes the digital 
data control command. Next, in step 216 the digital data 
player decodes the digital data ?le 114. For example, if the 
command is a play command, then the digital data player 
decodes and plays digital data from the digital data ?le 114. 
Techniques for decoding digital data are Well knoWn to those 
of ordinary skill in the art. Playing of the digital data should 
be understood to encompass any functions associated With 
playing digital data (e.g., next track, previous track, stop and 
pause). In step 218, it is determined if the digital data mode 
button 125 has been placed in an off state. If so, then the 
operating system-independent digital data mode is exited in 
step 220. When the digital data mode button 125 is placed 
in an off state, a soft-off command may be used to shutdoWn 
poWer to the portable computer system S. From step 220, 
operating system-independent digital data playing is com 
pleted in step 222. If the digital data mode button 125 has not 
been placed in an off state, then control returns to step 210 
Where another digital data command can be detected. It 
should be understood that the illustrated steps can be per 
formed in a different order than that shoWn. 

Referring to FIG. 3, illustrative components of the por 
table computer system S for a hardWare-implemented oper 
ating system-independent digital data player are shoWn. 
Like in FIG. 1, the digital data player 120 is shoWn coupled 
to the digital data control buttons 126, the digital data mode 
button 125, the mini display panel 142 and the audio 
controller 122. Also, as shoWn in FIG. 1, the keyboard 
controller 124 is coupled to the digital data mode button 125 
and the poWer button 123. In the illustrated embodiment, the 
digital data player 120 is dedicated digital player circuitry or 
a general-purpose digital signal processor. The digital data 
player 120 provides digital audio information to the audio 
controller 122. The audio controller 122 converts the digital 
audio information to analog form. The analog audio signals 
are passed from the audio controller 122 to the audio 
ampli?er 128 Which ampli?es the signals for the speakers 
130. It should be understood that the architecture of the 
portable computer system S relevant to operating system 
independent digital data playing Will to some extent depend 
upon the nature of the digital data ?les 114. For example, if 
the digital data ?les 114 are digital video ?les, the video 
controller 132 and the main display panel 146 may be 
involved in addition to the components of FIG. 3. 

FIGS. 4A and 4B illustrate uses of the keyboard controller 
124 and the digital data player 120 for tWo embodiments of 
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6 
a hardWare-implemented operating system-independent 
digital data player. In FIG. 4A, the digital data player 120 
detects signals from the digital data mode button 125 and the 
digital data control buttons 126 and provides signals to the 
mini display panel 142. In contrast in FIG. 4B, the keyboard 
controller 124 detects signals from the digital data mode 
button 125 and the digital data control buttons 126 and 
provides signals to the mini display panel 142. The keyboard 
controller 124 may be connected to the digital data player 
120 With a serial bus such as an I2C bus. Compared to the 
embodiment in FIG. 4A, certain functions are more central 
iZed With the keyboard controller 124 in FIG. 4B. FIGS. 4A 
and 4B in combination represent that in connection With 
operating system-independent digital data playing certain 
functions may be allocated to the keyboard controller 124 or 
the digital data player 120. As an alternative to providing the 
keyboard controller 124 distinct from the digital data player 
120 as shoWn in FIGS. 4A and 4B, the keyboard controller 
124 and the digital data player 120 may be integrated. 

FIG. 5 shoWs illustrative components of the portable 
computer system S for a softWare-implemented operating 
system-independent digital data player. Like in FIG. 4B, the 
keyboard controller 124 detects signals from the digital data 
mode button 125 and the digital data control buttons 126 and 
provides signals to the mini display panel 142. Instead of 
providing the hardWare-implemented digital data player 120 
as shoWn in FIGS. 4A and 4B, the portable computer system 
S provides digital data player softWare modules 110B in the 
hard disk drive 112 and other digital data player softWare 
?rmWare modules 110B in the BIOS ROM 108. In an 
alternative embodiment, digital data player functions may be 
divided betWeen hardWare and softWare or digital data 
player functions may be handled by storage media other than 
the hard disk drive 112 and the BIOS ROM 108. 

Referring to FIG. 6, an exemplary digital audio/audio CD 
mode process in connection With the portable computer 
system S is shoWn. The digital audio/audio CD mode is a 
combined mode in Which either a digital audio ?le or an 
audio CD is played in an operating system-independent 
mode. The digital audio portion of the combined mode is 
similar to the digital data mode described above in connec 
tion With FIG. 2. The audio CD portion of the combined 
mode is similar to the audio CD play mode described in the 
commonly-assigned U.S. Pat. No. 6,006,285, entitled 
“COMPUTER SYSTEM CAPABLE OF PLAYING 
AUDIO CDS IN A CD-ROM DRIVE INDEPENDENT OF 
AN OPERATING SYSTEM,” previously incorporated 
herein by reference. In the combined mode, the digital data 
mode button 125 is used to launch operating system 
independent digital audio playing or audio CD playing. 
Beginning in step 600, it is determined if a digital audio ?le 
is playing. If not, then control proceeds to step 604 Where it 
is determined if playing of an audio CD is paused. If so, then 
in step 608 it is determined if an audio CD is removed. If an 
audio CD has been removed, then control proceeds to step 
611 Where it is determined if a digital audio/audio CD play 
button has been selected. If so, then in step 612 a digital 
audio ?le is decoded and played. In this Way, a user can 
pause playing of an audio CD and remove the audio CD 
from the CD-ROM drive, and the portable computer system 
S recogniZes that decoding and playing of a digital audio ?le 
is desired. In step 611, if the digital audio/audio CD play 
button is not selected, control remains in step 611. In step 
604, if the playing of an audio CD is not paused, then control 
remains in step 604. In step 608, if an audio CD is not 
removed, then the process proceeds to step 614 Where the 
process is completed. 
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From step 600, if it is determined that a digital audio ?le 
is playing, then control proceeds to step 602 to determine if 
the digital audio playing is paused. If digital audio playing 
is paused, then in step 606 it is determined if an audio CD 
has been inserted into the CD-ROM drive. If so, then in step 
610 the audio CD is played. In this Way, a user can pause 
playing of a digital audio ?le and insert an audio CD in the 
CD-ROM drive 109, and the portable computer system S 
recogniZes that playing an audio CD is desired. Details 
regarding playing an audio CD in a loW poWer mode can be 
found in the commonly-assigned US. Pat. No. 5,838,983, 
entitled “PORTABLE COMPUTER WITH LOW POWER 
AUDIO CD-PLAYER,” previously incorporated herein. In 
step 602, if the digital audio playing is not paused, then 
control remains in step 602. In step 606, if an audio CD has 
not been inserted into the CD-ROM drive 109, then control 
proceeds to step 614 Where the process is completed. The 
same control buttons on the portable computer system S may 
be used for digital audio playing and audio CD playing. It 
should be understood that the disclosed process can readily 
be adapted to support a combined digital audio/audio 
CD/digital video disc mode for playing digital audio ?les, 
audio CDs and digital video ?les independently of an 
operating system. Similarly, the disclosed process can 
readily be adapted to support a combined digital audio/ 
digital video disc mode or a combined audio CD/digital 
video disc mode. Acombined digital audio/digital video disc 
mode generally shoWs that digital data ?les may be decoded 
and played from a variety of independent storage media 
depending upon the particular data storage medium Where 
such ?les are stored. Further, the disclosed process can 
readily be adapted to support a mode for playing multiple 
forms of digital audio or video ?les. In this Way, an operating 
system-independent digital data player may support playing 
of digital data ?les With multiple audio or video formats. 

Referring to FIG. 7, an eXemplary architecture of an MP3 
player 700 is shoWn. MP3 is understood to be a common 
digital audio format. The MP3 player 700, Which is an 
operating system-independent player that plays MP3 ?les, 
includes system BIOS MP3 player modules 110A-1 and an 
MP3 play module 701. The system BIOS MP3 player 
modules 110-1 represent the portion of the MP3 player 
stored in the BIOS ROM 108. In a disclosed embodiment, 
the BIOS ROM 108 is of sufficient siZe to store the BIOS 
MP3 player modules 110A-1 in addition to standard BIOS 
softWare. These modules 110A-1 include an MP3 loader 702 
and a ?le system module 704. For the operating system 
independent MP3 mode of the portable computer system S, 
the system BIOS transfers control to the MP3 loader 702. In 
a disclosed embodiment, the MP3 loader 702 initialiZes any 
logic of the portable computer system S necessary or useful 
for an MP3 Working environment. For eXample, the key 
board controller 124, the audio controller 122, and an IDE 
controller of the hard disk drive 112 can be initialiZed by the 
MP3 loader 702. The MP3 loader 702 may also initialiZe 
logic or functions such as an interrupt controller, stack and 
data segment registers, a timer, caches, poWer management 
functions and System Management Bus (SMBus) devices. 
Further, the MP3 loader 702 may initialiZe softWare such as 
an SCI (System Control Interrupt) interrupt handler for 
ACPI (Advanced Con?guration and PoWer Interface) sup 
port and a timer interrupt handler. After the MP3 Working 
environment is initialiZed, the MP3 loader 702 initialiZes the 
?le system module 704. 

The ?le system module 704 contains a ?le system API 
(Application Programming Interface) 706 and an IDE/HDD 
I/O driver 708. The ?le system API 706 implements the 
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appropriate protocol for accessing the hard disk drive 112. 
The folloWing APIs may be supported by the ?le system API 
706: SearchiFirst, SearchiNeXt, Openibyi 
FilenamePath, OpenibyiHandle, ReadiFile, SeekiFilei 
Position, and CloseiFile. These APIs are illustrative and not 
eXhaustive, and their functions are self-explanatory to those 
of ordinary skill in the art based on the disclosure herein. 
Access of any MP3 ?les on the hard disk drive 112 is 
handled by the ?le system module 704 Without support from 
the operating system. In a disclosed embodiment, the ?le 
system module 704 supports the Microsoft® FAT16 or 
FAT32 ?le system. During the initialiZation of the ?le 
system module 704, it is determined Whether the hard disk 
drive 112 is FAT16-compatible or FAT32-compatible. FAT 
stands for File Allocation Table. It should be understood that 
alternatively ?le systems other than FAT16 or FAT32 might 
be supported. Both the ?le system module 704 and the MP3 
loader 702 are preferably compressed in the BIOS ROM 108 
until needed. 

The IDE/HDD I/O driver 708, Which is linked to the ?le 
system module 704, handles IDE/HDD programming. The 
folloWing functions may be de?ned for the driver 708: 
GetiHDDiParameters, ResetiIDE and ReadiData. 
These functions as Well are self-explanatory to those of 
ordinary skill in the art based on the disclosure herein. The 
driver 708 is given control When an IDE interrupt is 
detected. Included in the driver 708 is an initialiZation 
procedure to initialiZe a hard disk drive interrupt handler and 
a standby timer of the hard disk drive 112 for automatic 
HDD motor spin doWn. The driver 708 may use an IDE 
DMA (direct memory access) bus master mode for reading 
data from the hard disk drive 112. 
The MP3 loader 702 calls the ?le system API 706 to load 

the MP3 play module 701 from the hard disk drive 112 into 
the SDRAM 105. The MP3 play module 701, Which is 
con?gured for hidden ?le attributes and a read only function, 
is stored in a designated directory path of the hard disk drive 
112. By storing the MP3 play module 701 on the hard disk 
drive 112, BIOS ROM space is conserved. In an alternative 
embodiment Where BIOS ROM space is abundant, the MP3 
play module 701 may be stored in the BIOS ROM 108. In 
that Way, the entire MP3 player 700 could be stored in the 
BIOS ROM 108. 
The MP3 play module 701 includes a keyboard interrupt 

handler 710, an MP3 raW data buffer 712, an MP3 decoder 
720, an MP3 Wave data buffer 722 and an audio Wave driver 
724. The keyboard interrupt handler 710 is used to detect 
MP3 commands associated With playing the MP3 ?les. The 
MP3 buttons for selecting MP3 control commands are 
similar to the digital data control buttons 126 described 
above. LikeWise, the MP3 control commands are similar to 
the digital data control commands described above. The 
MP3 raW data buffer 712 is used to store raW data from an 
MP3 ?le. The MP3 raW data buffer 712 is polled periodically 
to determine if loading of data from selected MP3 ?les 
should be resumed. The MP3 decoder 720 is used to decode 
data from an MP3 ?le. The MP3 decoder 720 is given 
control When the HDD/IDE I/O driver 708 is aWaiting an 
interrupt or When the MP3 raW data buffer 712 is full. The 
MP3 Wave data buffer 722 is used to store decoded Wave 
data. In a disclosed embodiment, the MP3 Wave data buffer 
722 and the MP3 raW data buffer 712 use eXtended memory. 
The audio Wave driver 724 is used to process Wave data from 
the MP3 Wave data buffer 722. The MP3 decoder 720 
ensures that Wave data is played smoothly. The folloWing 
APIs may be supported by the MP3 decoder 720: Starti 
ToiDecode, PauseiResumeiDecode and StopiDecode. 
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These APIs are self-explanatory to those of ordinary skill in 
the art based on the disclosure herein. 

The MP3 play module 701 may further include an audio 
driver 714 and an audio CD module 726. The audio driver 
714 includes a Wave out API 716 and a mixer API 718. The 
Wave at API 716 is used to provide Wave out data, and the 
mixer API 118 is used for volume control. The audio driver 
714 receives decoded Wave data from the MP3 decoder 720. 
The audio CD module 726 includes an audio CD API 728 
and a CD-ROM I/O driver 730. The audio CD module 726 
may further include an initialiZation procedure to identify 
the CD-ROM drive 109 and to initialiZe the appropriate 
interrupt service. The CD-ROM I/O driver 730 provides 
commands to the CD-ROM drive 109 associated With play 
ing an audio CD in an operating system-independent mode 
of the portable computer system S. In a disclosed 
embodiment, the CD-ROM I/O driver 730 is implemented 
as an ATAPI (AT Attachment Packet Interface) driver. The 
CD API 782 implements the appropriate protocol for com 
municating With the CD-ROM drive 109. For example, the 
CD API 782 may support the following APIs: 
CDiTestDriveReady to test if a CD is ready in the 
CD-ROM drive 109, CDiTestIfAudioCD to test if the CD 
is an audio CD, CDiEject to eject or close the CD tray of 
the CD-ROM drive 109, DoorLock to lock or unlock the 
door of the CD-ROM drive 109, CDiPlayFromTrackNum 
to play a track indicated by the audio track number, 
CDiPauseResume to pause or resume audio CD playing, 
CDiStopPlay to play an audio CD or stop audio CD 
playing, CDiGetCurrentPosition to detect the current posi 
tion for the CD in the CD-ROM drive 109, and 
CDiGetCDTracklnfo to fetch the track information for a 
CD. This list of APIs is illustrative and not exhaustive. The 
audio CD module 726 can be used in connection With a 
combined digital audio/CD audio mode as described above 
in connection With FIG. 6. 

In a disclosed embodiment, the MP3 player 700 runs in a 
version of real mode in Which all segments have 4-GB 
limits. This particular mode is commonly referred to as big 
real mode or ?at real mode. This mode can be generated by 
entering protected mode, setting all of the segment limits to 
4-GB and then returning to real mode. It should be under 
stood that the described softWare components of the MP3 
player 700 are illustrative and not exhaustive and that certain 
described softWare components can be omitted. It should 
further be understood that the MP3 player architecture 
disclosed in FIG. 7 can readily be adapted to support a 
digital video disc (DVD) player, a digital audio player for an 
audio format other than MP3 or any other digital data player 
to play digital data ?les in a portable computer system 
independently of an operating system. 

The foregoing disclosure and description of various 
embodiments are illustrative and explanatory thereof and 
various changes in the data storage media, digital data 
formats, digital data types, decoding schemes, poWer states, 
APIs, softWare or ?rmWare modules, initialiZation 
procedures, code storage schemes, display techniques, ?le 
loading techniques, control buttons, ?le storage schemes, 
operating system, interrupt techniques and the like, as Well 
as in the details of the illustrated hardWare and softWare and 
construction and method of operation may be made Without 
departing from the spirit of the invention. 
What is claimed is: 
1. Aportable computer system With an operating system 

independent digital data mode, the system comprising: 
an operating system; 
a data storage medium to store a plurality of digitally 

encoded data ?les; and 

10 
a digital data player to retrieve the plurality of digitally 

encoded data ?les from the data storage medium and to 
decode and play the plurality of digitally encoded data 
?les in a digital data mode of the portable computer 

5 system independent of the operating system, 
Wherein the digitally encoded data ?les are encoded With 

an audio or video codec. 

2. The portable computer system of claim 1, further 
comprising 

a digital data mode button to place the portable computer 
system in the digital data mode independent of the 
operating system; and 

a plurality of digital data control buttons to select a 
plurality of digital data control commands for the 
plurality of digitally encoded data ?les in the digital 
data mode independent of the operating system. 

3. The portable computer system of claim 2, Wherein the 
digital data player detects selection of the plurality of digital 
data control commands. 

4. The portable computer system of claim 2, farther 
comprising: 

a controller to detect selection of the plurality of digital 
data control commands and to provide the plurality of 

25 digital data control commands to the digital data player 
in the digital data mode independent of the operating 
system. 

5. The portable computer system of claim 4, Wherein the 
30 controller comprises a keyboard controller. 

6. The portable computer system of claim 1, Wherein the 
digital data player comprises a digital data loader module to 
load a digital data decoder on the data storage medium. 

7. The portable computer system of claim 1, Wherein the 
digital data player comprises a ?le system module in BIOS 
to access the plurality of digitally encoded data ?ies from the 
data storage medium. 

8. The portable computer system of claim 1, Wherein the 
digital data player comprises a digital signal processor. 

9. The portable computer system of claim 1, Wherein the 
digital data player comprises a dedicated digital data player 
chip. 

10. The portable computer system of claim 1, Wherein the 
digital data player comprises a digital audio player. 

11. The portable computer system of claim 1, Wherein the 
digital data player comprises a digital video player. 

12. The portable computer system of claim 1, further 
comprising: 

a host processor in a reduced poWer mode in the digital 
data mode independent of the operating system. 

13. The portable computer system of claim 1, Wherein 
selective portions of the portable computer system are 
placed in a reduced poWer state in the digital data mode. 

14. The portable computer system of claim 1, further 
comprising: 

a mini-display panel to display control status information 
associated With playing of the plurality of digitally 
encoded data ?les in the digital data mode independent 
of the operating system. 

15. The portable computer system of claim 1, Wherein the 
data storage medium comprises a hard disk drive. 

16. The portable computer system of claim 1, Wherein the 
data storage medium comprises a CD-ROM drive. 

17. The portable computer system of claim 1, Wherein the 
5 data storage medium comprises a DVD drive. 

18. The portable computer system of claim 1, Wherein the 
data storage medium comprises removable data storage. 

55 
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19. A digital data player for an operating system 
independent digital data mode of a portable computer 
system, the player comprising: 

a means for retrieving a plurality of digitally encoded 
audio or video media ?les from a hard disk drive of a 
portable computer system in an operating system 
independent digital data mode; and 

a means for decoding and playing the plurality of digitally 
encoded data audio or video media ?les in the operating 
system-independent digital data mode. 

20. The digital data player of claim 19, further compris 
ing: 

a means for detecting selection of a plurality of digital 
data control commands associated With playing of the 
plurality of digitally encoded data ?les. 

21. The digital data player of claim 19, further compris 
ing: 

a means for signaling a mini-display panel of the portable 
computer system to display control status information 
associated With playing of the plurality of digitally 
encoded data ?les in the operating system-independent 
digital data mode. 

22. The digital data player of claim 19, the means for 
decoding and playing comprising: 

a ?le storage means for accessing the plurality of digitally 
encoded data ?les from a hard disk drive of the portable 
computer system in the operating system independent 
digital data mode. 

23. The digital data player of claim 19, further compris 
ing: 

a means for placing selective portions of the portable 
computer system in a reduced poWer state in the 
operating system-independent digital data mode. 

24. A method of digital data playing in a digital data mode 
of a portable computer system independent of an operating 
system, the method comprising the steps of: 

retrieving a plurality of digitally encoded data ?les from 
a data storage medium of a portable computer system 
in an operating system-independent digital data mode; 

decoding the plurality of digitally encoded data ?les in the 
operating system-independent digital data mode; and 

playing the plurality of digitally encoded data ?les in the 
operating system-independent digital data mode, 

Wherein the digitally encoded data ?les are encoded With 
an audio or video codec. 

25. The method of claim 24, further comprising the step 
of: 

detecting selection of a plurality of digital data control 
commands associated With playing of the plurality of 
digitally encoded data ?les in the operating system 
independent digital data mode. 

26. The method of claim 24, further comprising the step 
of: 

signaling a mini-display panel of the portable computer 
system to display control status information associated 
With playing of the plurality of digitally encoded data 
?les in the operating system-independent digital data 
mode. 

27. The method of claim 24, further comprising the step 
of: 

placing selective portions of the portable computer system 
In a reduced poWer state in the operating system 
independent digital data mode. 

28. The method of claim 24, Wherein the digitally encoded 
data ?les comprises digital audio ?les. 
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29. The method of claim 24, Wherein the digitally encoded 

data ?les comprise digital video ?les. 
30. The method of claim 24, Wherein the data storage 

medium comprises a hard disk drive. 
31. The method of claim 24, Wherein the data storage 

medium comprises a CD-ROM drive. 
32. The method of claim 24, Wherein the data storage 

medium comprises a DVD drive. 
33. The method of claim 24, Wherein the data storage 

medium comprises removable data storage. 
34. A digital data media player for an operating system 

independent digital data mode of a portable computer 
system, the player comprising: 

a ?le system module to retrieve a plurality of digitally 
encoded media ?les from a hard disk drive of a portable 
computer system in an operating system-independent 
digital data mode; 

a digital data decoder to decode and play the plurality of 
digitally encoded media ?les in the operating system 
independent digital data mode; and 

a digital data loader to load the digital data decoder from 
the hard disk drive, 

Wherein the digitally encoded media ?les are encoded 
With an audio or video codec. 

35. The digital data player of claim 34, further compris 
ing: 

an interrupt handler to detect selection of a plurality of 
digital data control commands associated With playing 
of the plurality of digitally encoded data ?les in the 
operating system-independent digital data mode. 

36. The digital data player of claim 34, Wherein the digital 
data loader initialiZes selective portions of the portable 
computer system for the operating system-independent digi 
tal data mode. 

37. The digital data player of claim 34, Wherein the digital 
data loader and the ?le system module are stored In system 
BIOS of the portable computer system. 

38. The digital data player of claim 34, the ?le system 
module comprising: 

a hard disk drive driver to read the plurality of digitally 
encoded data ?les from the hard disk drive. 

39. Aportable computer system With an operating system 
independent digital audio/audio CD mode, the system com 
prising: 

an operating system; 
a CD-ROM drive; 
a digital audio/audio CD mode button to place the por 

table computing system In an operating system 
independent digital audio/audio CD mode; 

a means for detecting if the CD-ROM drive contains an 
audio CD in the operating system-independent digital 
audio/audio CD mode; 

a means for playing the audio CD in the operating 
system-independent digital audio/audio CD mode if the 
CD-ROM drive contains an audio CD; and 

a means for decoding and playing digital audio ?fes in the 
operating system-independent digital audio/audio CD 
mode if the CD-ROM drive does not contain an audio 
CD. 

40. The portable computer system of claim 39, the means 
for decoding and playing comprising: 

a means for decoding and playing digital audio ?les on a 
hard disk drive of the portable computer system in the 
operating system-independent digital audio/audio CD 
mode. 
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41. The portable computer system of claim 39, the means 
for decoding and playing comprising: 

a means for decoding and playing digital audio ?les on a 
data CD in the CD-ROM drive in the operating system 
independent digital audio/audio CD mode. 

42. A method of audio playing in an operating system 
independent digital audio/audio CD mode of a portable 
computer system, the method comprising the steps of: 

detecting If a CD-ROM drive of the portable computer 
system contains an audio CD in the operating system 
independent digital audio/audio CD mode; 

playing the audio CD in the operating system-independent 
digital audio/audio CD mode if the CD-ROM drive 
contains an audio CD; and 

5 

14 
decoding and playing digital audio ?les in the operating 

system-independent digital audio/audio CD mode if the 
CD-ROM drive does not contain an audio CD. 

43. The method of claim 42, the decoding and playing 
step comprising the step of: 

decoding and playing digital audio ?les on a hard disk 
drive of the portable computer system in the operating 
system-independent digital audio/audio CD mode. 

44. The method of claim 42, the decoding and playing 
step comprising the step of: 

decoding and playing digital audio ?les on a data CD in 
the CD-ROM drive in the operating system 
independent digital audio/audio CD mode. 

* * * * * 


