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NAME RIW DESCRIPTION 

DISK STATUS R READ: DISK STATUS 
LBA WRITE W WRITING TO THIS ADDRESS CAUSES THE CONTENTS 

ADDRESS OF THE SECTOR BUFFER TO BE WRITTEN T0 THE 
LBA POINTED TO BY THIS LBA WRITE ADDRESS. 
THE BUFFER COUNTER IS RESET. 

LBA READ W WRITING TO THIS ADDRESS CAUSES THE CONTENTS 
ADDRESS OF THE LBA POINTED TO BY THIS LBA READ ADDRESS 

TO BE READ INTO THE SECTOR BUFFER. 
THE BUFFER COUNTER IS RESET. 

12C S0‘ OWN R/W ESO=0 
ADDRESS REGISTER READ/WRITE: OWN ADDRESS 

126 S0 DATA R/W ES0=I 
REGISTER READ/WRITE: 12C DATA 

120 S1 CONTROL R/W READ: STATUS 
STATUS REGISTER WRITE: CONTROL 

120 S2 CLOCK R/W READ/WRITE: CLOCK SCALE vALUE 
REGISTER 

12C 53 INTERRUPT R/W ESO=01 READ/WRITE: INTERRUPT vECTOR 
VECTOR R ESO=1: READ: INTERRUPT vECTOR ACK CYCLE 
MODEM IN R READ: MODEM STATUS & DATA 
MODEM OUT R/W WRITE MODEM DATA 

READ MODEM OUT STATUS 
MODEM OUT W SEPARATE REGISTER TO CONTROL MODEM 
CONTROL WRITE FUNCTIONS 

R/W 512 BYTE SECTOR BUFFER FOR THE HARD DRIvE. 
THE POINTER INTO THIS BUFFER IS INCREMENTED BY 

SECTOR BUFFER FOUR BYTES EACH TIME THE BUFFER IS READ OR 
WRITTEN. AFTER 5T2 BYTES ARE ACCESSED THE 
POINTER WRAPS AROUND. 

vIDEO/INTERCAST R/W I 
SPACE 

R/W READ: EXPANSION DEvICE SUPPORTS A SINGLE, 
32 BIT INTERRUPT STATUS REGISTER FOR THE 

INTERRUPT STATUS vIDEO GAME SYSTEM. vARIOUS BITS WILL BE 
REGISTER ALLOCATED TO PROCESSES AS NEEDED DURING 

DESIGN. WRITE: INTERRUPT MASK 
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HOME VIDEO GAME SYSTEM WITH HARD 
DISK DRIVE AND INTERNET ACCESS 

CAPABILITY 

This application claims the bene?t of provisional appli 
cations No. 60/121,183, ?led Feb. 22, 1999, No. 60/110,622, 
?led Dec. 2, 1998 and No. 60/099,608, ?led Sep. 8, 1998. 

FIELD OF THE INVENTION 

The invention generally relates to special purpose, home 
video game systems. More particularly, the invention relates 
to a modem and hard disk drive-based enhancement for a 
home video game system to alloW a video game player to 
dial-up a netWork service provider and communicate over 
the service provider’s netWork to access the World Wide 
Web, send e-mail, play games and/or doWnload executable 
programs, video and audio data to the system’s hard disk 
drive. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

Over the years, special purpose home video game systems 
have been (and continue to be) immensely popular, notWith 
standing the ever increasing presence of personal computers 
in households throughout the World. The latest generation of 
such dedicated video game systems utiliZe a user’s color 
television to generate exciting game play involving three 
dimensional game Worlds having striking depth and realism 
involving numerous animated moving objects. 

For the virtual millions of game players taking advantage 
of such loW cost, special purpose video game systems, 
system operation and game play has been characteriZed by 
single location, stand alone operation. While home video 
game systems are designed for more than one player to play 
using multiple controllers attached to a single video game 
play console, such dedicated video game systems typically 
do not permit game play against other remotely located 
players. 

The present invention advantageously converts a hereto 
fore stand alone, special purpose video game system into a 
netWork communicating device With bulk storage capacity 
having numerous enhanced capabilities such as simulta 
neous game play video and Internet display. As used herein, 
the “Internet” refers to the vast collection of interconnected 
netWorks that all use the TCP/IP protocols as Well as the 
more generic interconnection of tWo or more netWorks. 

In accordance With one exemplary embodiment of the 
present invention, an expansion device is connected to an 
existing video game system port to provide additional com 
munication and storage capability via a modem and hard 
disk drive. A cable TV tuner is also included in the expan 
sion device to assist in advantageously providing a unique 
picture-in-picture video capability, and data acquisition from 
the television vertical blanking interval. 
TV signals are coupled to the expansion device via an RF 

input from either cable TV or a conventional antenna. The 
TV signals can be generated by a VCR playing a tape, a 
Direct Broadcast Satellite box instead of a cable box, or can 
be generated from a camcorder or digital camera. The input 
may be received from baseband sources. These RF or 
baseband signals are blended With output signals from the 
video game system. In this fashion, a user may, for example, 
Watch TV While vieWing overlay information from the video 
game console. 

In the exemplary embodiment, the expansion device 
includes infrared (IR) control. Infrared input processing 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
permits, for example, a TV to be remotely controlled via the 
IR input signal Which is coupled to the expansion device’s 
TV tuner. The IR output is used, for example, to control an 
associated cable box that may be coupled to the expansion 
device’s RF input. Thus, the IR output may be used to 
change channels via an associated cable box. The IR output 
also may be used, for example, to turn the TV poWer on or 
to remotely control recording in an associated VCR. 
The present invention advantageously provides features 

not attainable by a conventional PC Internet link. For 
example, the present invention provides a user With 
enhanced television capabilities. In accordance With the 
present invention, a user may receive a TV channel guide 
doWnloaded via the Internet, or captured from the data 
transmitted in the vertical blanking interval of a television 
signal, spot a program Which the user desires to vieW and 
immediately access the desired channel, via the IR input, 
through the expansion device TV tuner. In accordance With 
another feature of the present invention, channel changing 
may occur under the control of the expansion device tuner, 
even if the video game system console is in the process of 
controlling game play. 
The present invention also permits a user to Watch TV 

While simultaneously logging onto the Internet. This feature 
advantageously alloWs a user to observe his or her favorite 
neWs, sports or entertainment shoW While Waiting for Inter 
net access, or While enjoying a shoW’s Internet-based con 
tent (e.g., an interactive chat room feature). 
The present invention advantageously permits a video 

game console to be coupled to the Internet to play multi 
player games or alternatively, to dial a friend and play a 
game involving head-to-head competition. The present 
invention also enhances the storage capacity of a video game 
console With a mass storage device such as a hard drive to 
permit the doWnloading of entire games into the mass 
storage device. 

In accordance With one exemplary embodiment of the 
present invention, a knoWn video game system may be 
advantageously modi?ed to use its processing capability to 
inexpensively provide Internet access and other audio/video 
processing functionality. Such a system advantageously 
makes practical the use of picture-in-picture displays such 
that the screens of the broadcast television can be displayed 
along With game play or the Internet. 

Additional data and programs necessary for a game can be 
immediately doWnloaded through the Internet during game 
play, thereby making it possible to play a neW game related 
to an original game by use of doWnloaded data and pro 
grams. Additionally, Internet communication becomes pos 
sible during game play, thereby conveniently alloWing the 
realiZation of a game that uses Internet communications 
Without game interruptions. 

The above-described features and other advantages of the 
present invention Will become apparent from the folloWing 
detailed description of the present invention When taken in 
conjunction With the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A is a perspective illustration of an exemplary 
embodiment of the present invention. 

FIG. 1B is a block diagram of part of FIG. 1A. 
FIG. 1C is an illustrative component interconnection 

diagram shoWing an exemplary embodiment of the present 
invention in a home video game system context. 

FIG. 2 is a block diagram of an exemplary embodiment of 
a video game console coupled to a game cartridge. 
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FIG. 3 is a block diagram of the system shown in FIGS. 
1A and 1B showing the expansion device in further detail. 

FIG. 4 is a more detailed block diagram of the expansion 
device shoWn in FIG. 3 depicting a preferred integrated 
modem and mass storage device control. 

FIGS. 5A and 5B are a block diagram of the video circuit 
shoWn in FIGS. 3 and 4. 

FIG. 6A is a block diagram depicting an exemplary 
picture-in-picture generating circuit in further detail in con 
junction With other components shoWn in FIG. 5A and FIG. 
5B. 

FIG. 6B shoWs an exemplary implementation of picture 
in-picture generating circuit 260 shoWn in FIG. 6A. 

FIGS. 6C and 6D shoW exemplary overlay screen dis 
plays Which may be generated in accordance With the 
present invention. 

FIG. 7 depicts the audio/modem processing circuit in 
further detail. 

FIG. 8 is an exemplary video game system memory map. 
FIG. 9 shoWs exemplary contents of an interrupt status 

register. 
FIG. 10 is a block diagram of system softWare modules in 

accordance With the present exemplary embodiment. 
FIG. 11 is an exemplary block/?oW diagram of security 

features Which may be utiliZed in the illustrative embodi 
ments. 

DETAILED DESCRIPTION OF THE PRESENT 
PREFERRED EMBODIMENT 

FIG. 1A is a perspective vieW of a presently preferred 
embodiment of the present invention shoWing an exemplary 
video game system 50 connected to a communications and 
bulk media expansion device 95. In the present exemplary 
embodiment, the video game system 50 may, for example, 
be the commercially available Nintendo 64 Video Game 
System. It should be recogniZed that the present invention is 
not limited to use With this exemplary video game system 
but rather may be adapted for use With a Wide range of 
existing video game systems. Additionally, although the 
present invention is illustratively described using an add-on 
expansion device, it is contemplated that the enhanced video 
game system described herein may alternatively be pack 
aged in a common integrated housing and sold as a single 
unit. 

In accordance With one embodiment of the present 
invention, expansion device 95 is connected to an expansion 
port (not shoWn) located, for example, on the bottom hous 
ing portion of video game system 50. Even With the expan 
sion device 95 attached to the video game 50, if a game 
cartridge 54 is inserted into the console 52, the system Will 
start under control of the program resident in cartridge 54. 
OtherWise, it Will start under control of a program resident 
on the hard disk drive embodied in expansion device 95 as 
described beloW. 

Expansion device 95, as shoWn in FIG. 1A, is preferably 
mechanically con?gured to match the appearance of the 
video game system console 52 and includes a modem and 
hard disk drive, as Well as many other features described in 
detail beloW. In accordance With an exemplary embodiment, 
expansion device 95 alloWs a video game player to dial up 
a netWork service provider and communicate over the ser 
vice provider’s netWork to access and surf the World Wide 
Web, send and receive e-mail, send real time messages and 
chat, play games and/or doWnload video and/or audio infor 
mation to the expansion device 95’s hard disk drive. The 
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4 
expansion device 95 supports disk-based game play With 
both program and game data storage. The hard disk drive 
preferably has a capacity of at least one gigabyte. The 
modem associated With expansion device 95 should prefer 
ably be at least V.34 (33.6 baud) in performance and support 
caller ID, full duplex speaker phone and ansWering machine 
functions. Communication expansion device 95 is designed 
to be connected to external peripherals such as printers and 
video components and includes a cable TV tuner and video 
circuitry having picture-in-picture video capability and 
video overlay capability providing the ability to mix tele 
vision video and video generated during video game play. 
As shoWn in FIG. 1A, video game system 50 includes a 

main console 52, a video game storage device 54, and 
handheld controllers 56a,b (or other user input devices). 
Main console 52 is connected to a conventional home color 
television set 58. Television set 58 displays 3D video game 
images on its television screen 60 and reproduces stereo 
sound through its speakers 62a,b. 

In the illustrative embodiment, the video game storage 
device 54 is in the form of a replaceable memory cartridge 
insertable into a slot 64 on a top surface 66 of console 52. 
A Wide variety of alternative program storage media are 
contemplated by the present invention such as CD ROM, 
?oppy disk, etc. In this exemplary embodiment, video game 
storage device 54 comprises a plastic housing 68 encasing a 
printed circuit board 70. Printed circuit board 70 has an edge 
72 de?ning a number of electrical contacts 74. When the 
video game storage device 68 is inserted into main console 
slot 64, the cartridge electrical contacts 74 mate With cor 
responding “edge connector” electrical contacts Within the 
main console. This action electrically connects the storage 
device printed circuit board 72 to the electronics Within main 
console 52. In this example, at least a “read only memory” 
chip 76 is disposed on printed circuit board 70 Within storage 
device housing 68. This “read only memory” chip 76 stores 
instructions and other information pertaining to a particular 
video game. The read only memory chip 76 for one game 
cartridge storage device 54 may, for example, contain 
instructions and other information for an adventure game 
While another storage device 54 may contain instructions 
and information to play a car race game, an educational 

game, etc. If the system is being operated using a game 
cartridge as opposed to via the expansion device 95, to play 
one game as opposed to another game, the user of video 
game system 50 need only plug the appropriate storage 
device 54 into main console slot 64—thereby connecting the 
storage device’s read only memory chip 76 (and any other 
circuitry it may contain) to console 52. This enables a 
computer system embodied Within console 52 to access the 
information contained Within read only memory 76, Which 
information controls the console computer system to play 
the appropriate video game by displaying images and repro 
ducing sound on color television set 58 as speci?ed under 
control of the read only memory game program information. 

In accordance With one exemplary implementation, to set 
up the video game system 50 for game play, the user ?rst 
connects console 52 to color television set 58 by hooking a 
cable 78 betWeen the tWo. Console 52 produces both “video” 
signals and “audio” signals for controlling color television 
set 58. The “video” signals control the images displayed on 
the television screen 60 and the “audio” signals are played 
back as sound through television loudspeaker 62. Depending 
on the type of color television set 58, it may be necessary to 
connect a conventional “RF modulator” betWeen console 52 
and color television set 58. This “RF modulator” (not 
shoWn) converts the direct video and audio outputs of 
































