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DESCRIPTION 

ENTERTAINMENT SYSTEM AND DATA SUPPLY METHOD, DATA 

PROCESSOR AND METHOD OF DATA PROCESSING, DATA STORAGE 

CONTROLLER AND METHOD OF DATA STORING 

BACKGROUND OF mE INVENTION 

Field of the Invention 

10 This invention concerns an entertainment system and data supply method, data 

processor and method, and data storage controller and method that perform 

communication with external function expansion devices; in particular, the invention 

concerns an entertainment system and data supply method, data processor and method, 

and data storage controller and method that are suitable for a system that employs a 

15 video game machine and a nonvolatile memory card system. 

Background of the Invention 

A home console of a personal computer, etc., can be used with its fuhctions 

expanded by connectirig general-purpose function expansion devices such as a modem 

20 or a hard disk meeting the PCMCIA (Personal Computer Memory Card International 

Association) standard. The device drivers and other software for these function 

expansion devices are normally supplied by the manufacturer of the function expansion 

device. Therefore the home· console can be connected with various function expansion 

devices by causing the hard disk drive and other memory devices to hold device drivers 

25 for the various function expansion devices to be connected. 

Meanwhile, there are conventional video game machines, such as television 

game devices, as home consoles. These conventional video game machines, which are 

widely popular, allow one to play, for example, competitive games by means of 

operation devices, etc., employing game data, etc. stored in, for example, large-capacity 
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media or auxiliary memory devices and running application programs on the video 

game machine main unit. 

Many of these video game machines generally have superior processing ability 

for image and voice data, etc. to allow the users to experience complex and realistic 

5 images and sounds, etc. Specifically, by making use of their superior data processing 

capacity, video game machines available heretofore have been able, for example, to 

display the complex game characters needed for playing games as well as express rich 

sounds for a sense of presence, providing. more-detailed image and sound output than 

existing computers. 

10 Since its calculational resources are limited, it is difficult for a conventional 

video game machine to hold device drivers,. which are the control programs that control 

the aforesaid various function expansion devices, and thus ·it has been impossible to 

realize connection with various function expansion devices. 

Because various function expansion devices are frequently b~g given faster 

15 speed, larger capaeity, and greater density, device drivers are supplied that keep up with 

this upgraded performance. But the problem is that device drivers must first be held and 

published in the CD-ROM and other package media by which application software is 

supplied in video games, and it is difficult to supply device drivers to keep up with the 

technical innovations that are constantly taking place in expansion devices. 

20 Meanwhile, personal computers, etc. hold on their disk drive, etc. the multiple 

25 

device drivers for various function expansion devices. In a persona] computer, etc., a 

single hardware resource such as a parallel communication terminal is shared by 

multiple device drivers. Therefore in such a system, device drivers <?Ontend for 

hardware resources, which interferes with normal operation. 

SUMMARY OF THE INVENTION 

It is an object of this invention to avoid the above-de&cribed previous prob1ems, 

and provide an entertainment system and a data suppJy method, as we11 as a data 

... 
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processor and method, that make it possible to hold multiple device drivers, which are 

control programs, and send and receive data with various function expansion devices. 

To attain at the above and other objects the entertainment s~1em of this 

5 invention comprises a data processing device that has the function of executing program 

data and a secondary memory that holds the data used by the data processing device, 

wherein the data processing device includes a first coilll.eciion means to which the 

externally provided function expansion ·devices are connected; a second connection 

means to which the secondary memory is connected; a data supply means for supplying 

10 data that includes control programs that control the function expansion devices; a 

control means that transfers to and stores in the secondary memory the data that 

includes the control programs supplied by the data supply means; and a main memory 

means in which data is stored. 

In the entertainment system of this invention, data including control programs 

15 . that control function expansion devices are supplied to the data processing device, and 

data including these control programs is supplied to and held in the secondary memory. 

Also, in the entertainment system of this invention the secondary· memory has a 

data storage means in. which ·are held the control programs and identification 

information supplied from the data processing device, and held in this data storage 

20 means are multiple control programs and identification information corresponding to 

multiple function expansion devices. 

25 

In the entertainment system of this invention, multiple control programs and 

identification information are supplied to and held in the secondary memory from the 

data processing device. 

Also, in the entertainment system of this invention identification information 

concerning function expansion devices is supplied from the function expansion devices 

to the data processing device via the first connection means, and among the control 

programs held in the data storage means, the control program is supplied that 

corresponds to the identification information from the function expansion devices. 
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In the entertainment system of this invention, control programs corresponding to 

the function expansion devices connected to the data processing device are selected 

from the secondary memory based on the identification information and are supplied to 

the data processing device. 

5 In a data supply method of the present invention, a secondary memory is 

detachably connected to, and performs data transmission and reception with respect to, a 

data.processing device, and control programs which are.supplied to the data processing 

device and control externally provided function expansion devices are supplied to and 

held in the secondary memory, and the control program.that corresponds to the function 

10 expansion device connected to the· data processing device is retrieved from among the 

. control programs held in the secondary memory, and this control program is supplied to 

the data processing device. 

In this data supply method of this invention, control programs supplied to the 

data processing device are supplied to and held in the secondary memory. Also, the 

15 control program that corresponds to the function expansion device connected to the data 

processing device is retrieved from among. the control programs held in the secondary 

memory and is supplied to the data processing device. 

A data processor of the present invention has a program data execution function 

comprises a first connection means to which the externally. provided function expansion 

20 devices are connected; a second connection means to which an externally provided 

secondary memory is connected; a data supply means for supplying data that includes 

control programs that control the function expansion devices; a control means that 

transfers to and stores in the secondary memory the data that includes the control 

programs supplied by the data supply means; and a main memory means in which data 

25 is stored. 

In the data processor of the present invention, data including control programs 

. that control· function expansion devices is supplied, and· data including those control 

programs is supplied to and held in the secondary memory. 
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Also, in the data processor of this invention identification information 

concerning function expansion devices is supplied from the function expansion devices 

via the first connection means, and among the control programs held in the secondary 

memory, the contro] programs that correspond to the identification information from the 

5 function expansion devices are supplied. 

In the data processor of the present invention, control programs corresponding to 

connected function expansion devices are selected and supplied from the secondary 

memory based on the identification information. . 

The a data processing method of the present invention, data processing is done 

10 with the secondary memory connected detachably, and control programs that control 

externaJly provided function expansion devices are supplied to and held in the 

secondary memory, and control programs corresponding to the connected function 

expansion devices are retrieved from among the control programs held in the secondary 

memory and are stored. 

15 A data storage controller of the present invention is detachably connected to a 

data processing device and includes a data storage means that holds controJ programs 

that are supplied from the data processing device and contro1 externally provided 

function expansion devices and identification information that identifies the function 

expansion devices, and mukip]e control programs that correspond to mu1tiple function 

20 expansion devices and identification information are held in the data storage means. 

In the data storage controller of this invention are held multiple control programs 

and identification information supplied from the data processing device. 

Also, the data storage controller of this invention comprises a data retrieval 

means that retrieves from among the contro1 programs held in the data storage means 

25 the control programs that correspond to the function expansion devices, control 

programs corresponding to the function expansion devices are retrieved by this data 

retrieval means from among the control programs stored in the data storage means, and 

these control programs are supplied to the data processing device. 
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In the data storage controller of this invention, control programs that correspond 

to the function expansion devices connected to the data processing device are retrieved 

and supplied to the data processing device based on the identification information. 

The data storage control method of the present invention holds control programs 

5 that are supplied from the data processing device and control cxterna11y provided 

function expansion devices as well as identification information that identifies the 

function expansion devices, retrieves from among the held control programs those 

control programs that correspond to the function expansion devices connected to the 

data processing device, and supplies them to the data processing device. 

10 

Brief Description of the Drawings· 

Figure 1 is a block diagram showing a configuration of an entertainment system 

according to an embodiment of the present invention; 

Figure 2 is a block diagram showing a configuration of a hardware layer of a 

15 video game machine equipped with the entertainment system of this invention; 

Figure 3 is a block diagram showing a configuration of a hardware layer of a 

memory card that the entertainment system has; 

Figure 4 is a block diagram showing a configuration of a hardware layer of a 

general-purpose interface and an expansion device connected to the video game 

20 machine; 

Figure 5 is a block diagram showing a configuration of a hardware layer and a 

software layer of the entertainment system; 

Figure 6 is a flowchart of a series of processing in the video game machine, 

showing the steps by which the video game machine supplies device drivers and 

25 identification information to the memory card; 

Figure 1 is a flowchart of a series of processing in the memory card, showing the 

steps by which the .video game machine supplies the device drivers and identification 

information to the memory card; 
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Figure 8 is a block diagram showing a configuration of the hardware layer and 

software layer of the entertainment. system, a general-purpose interface, and expansion 

devices in the state in which the device drivers have not been read onto the video game 

machine; 

5 Figure 9 is a flowchart showing a series of processing in said video game 

machine, showing the series of steps by which device drivers are supplied from said 

memory card to said video game machine. 

Figure 10 is a flowchart of a series of processing in the memory card, showing 

the steps by which. the device drivers are supplied from the memory card to the video 

10 game machine; 

Figure 11 is a flowchart of a series of processing in the video game machine, 

showing the steps until communication· takes place with the expansion devices, using 

the device drivers that are supplied from the memory card to the video game machine; 

Figure 12 is a flowchart of a series of processing in the expansion devices, 

15 showing the steps until communication takes place with the expansion devices, using 

the device drivers that are supplied from the memory card to the video game machine; 

Figure 13 is a block diagram of a configuration of the hardware layer and 

software layer of the entertainment system, the general-purpose interface, and expansion 

devices, in the state in which the device drivers have been read onto the video game 

20 machine; 

Figure 14 is a top view showing the entertainment system as a specific example 

of the entertainment system consisting. of the video game machine and the memory 

card; 

Figure 15 is a perspective view of the entertainment system; . 

25 Figure 16 shows a portable electronic device that is connected to the 

entertainment system; 

Figure 17 is a block diagram of a video game device as a specific example of the 

video game machine; and 

Figure_18 is a block diagram of the portable electronic device. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[Preferred Embodiments] 

(A configuration of an entertainment system) 

5 Figure 1 is a bJock diagram showing the configuration of an entertainment 

system according to an embodiment of the invention. 

As shown in Figure 1, the entertainment system has a video game machine 2 and 

a memory card 3. 

As shown in Figure 1, entertainment system 1 has the video game machine 2, 

10 which is a data processing device having the function of executing program data, and 

memory card 3, which is a secondary memory in which is held data, etc. used by the 

video game machine 2. Video game machine 2 is constituted as a so-called 

entertainment device, which executes video games, etc. by executing and processing 

program data stored on a Jarge-capacity medium (not shown) such as a CD-ROM. 

15 Memory card 3 is constituted as. an· auxiliary storage device of video game machine 2 

and is used connected, for example detacbably, to video.game machine 2. Video game 

machine 2 transmits and receives data with expansion device 5, which is a function 

expansion device, via a general-purpose interface 4 such as a SCSI (Small Computer 

System Interface). Video game machine 2, memory card 3, general-purpose interface 4, 

20 and an expansion device 5 are each connected by a connector or cable, etc. (not shown). 

Expansion device 5 is, for exampJe, a device that expands the functions of video game 

machine 2, such as a modem, hard disk, flash memory, or mobile telephone. 

(Hardware layer of the video game machine) 

Figure 2 shows hardware Jayer of the video game machine equipped with the 

25 entertainment system. 

As shown specifically in Figure 2, a video game machine hardware layer 20 of 

video game machine 2 has a CPU 21, which has the function of a control means that 

transfers program data, etc. supplied from a large-capacity medium, etc. (not shown) to 

memory card 3 and causing it to be held there; a paralleJ communication block 22, 
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which is a first connection means, to which expansion device 5 is connected; serial 

communication block 23, which is a second connection means, to which memory card 3 

is detachably connected; a main memory 24, which is the main storage means in which 

is stored data supplied to video game machine 2; and a large-capacity memory block 25, 

5 which is a data supply means that reads data from a large-capacity medium, etc. (not 

shown) and supplies it; in addition, it has an input block 26, a graphic processor 27, and 

other-function block 28. In this video game machine hardware layer 20, each of these 

parts is connected to a bus 29. 

Parallel communication block 22 is constituted such that it has the function of 

10 perfurming parallel communication with external devices. The parallel communication 

block 22 has a terminal, etc. (not shown) and can be connected electrically to parallel 

communication block 42 of general-purpose interface· 4 for perfurming communication 

with expansion device S, which is described below, and thereby video game machine 2 

is able to transmit and receive data with expansion device S. 

15 Serial communication block 23 is constituted to have the function of performing 

serial communication with external devices. The serial communication block 23 has a 

terminal, etc. (not shown) and can be connected electrically to serial communication 

block 33 of memory card 3, whichis descn'bed below, and thereby video game machine 

2 is able lo transmit and receive data, including program data, with memory card 3. 

20 Main memory 24 is a memory unit that stores various data. Stored in main 

memory 24, for example as described below, are application programs such as 

expansion device use application software 100 stored on a CD-ROM or other large­

capacity medium (not shown) mounted on large-capacity medium block 25, and device 

drivers 150, which are supplied from memory card 3 via serial communication block 23. 

25 Also stored in main memory 24 is data from expansion device S that is transmitted via 

parallel communication block 22. 

Large-capacity medium block 25 has a large-capacity medium (not shown) 

mounted on it, and this large-capacity medium block 25 has a drive mechanism (not 

shown) that drives the large-capacity medium. Video game machine 2 controls large-
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capacity medium block 25 by CPU 21, reads expansion device use application software 

100 stored on the large-capacity medium, activates device driver installation software 

60 for doing communication with expansion device 5, and reads the control program 

device driver 150, etc. 

5 Input block 26 is constituted to have functions as an input operation unit. That 

is, in video game machine 2, the input. of, for example, various information by the user 

can be done by input block 26. 

Graphic processor 27 is constituted as a unit that performs image processing of 

the input data. That is, graphics processing of images to be displayed on, for example, a 

10 display unit (not shown) is done by graphic processor 27. Specifically, so-called 

polygon graphics processing, etc. is done by graphic processor 27. 

Other-function block 28 is constituted other than the above blocks; for example, 

it is constituted to have a power source block, etc. (not shown). 

CPU 21 has the function of controlling the above-described blocks. For 

15 example, CPU 21 transfers lo· and causes to be held in memory card 3 the device driver 

150, etc~ stored on large-capacity medium (not shown) that is supplied by large-capacity 

medium block 25. AJso, CPU 21 controls the input and output of data supplied to video 

game machine 2 or output from video game machine 2 via parallel communication 

block 22 or serial communication block 23. 

20 The thus constituted video game machine 2 is able by its nature to play video 

games based on program data recorded on a CD-ROM or other large-capacity medium. 

(Memory card hardware layer) 

Figure 3 shows the hardware layer of a memory card that the entertainment 

system has. 

25 As shown specifically in Figure 3, a memory card hardware layer 30 of memory 

card 3 has a nonvolatile memory 31, which is a program data storage means in which 

program data input from video game machine 2 -is held; and a microprocessor 32, which 

has the function of a data retrieval means that retrieves from device driver data file 110, 

which is held in nonvolatile memory 31 and is descn'bed below, a device driver 150 for 
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performing data transmission and reception between video game machine 2 and 

expansion device 5; it also has a serial communication block 33 and a buffer 34. In 

memory card hardware layer 30, these parts are connected to a bus 35. 

Nonvolatile memory 31 is a memory unit in which various data is stored. Stored 

5 in this nonvolatile memory 31 is program data such as a device driver data file 110, 

which is supplied from video game machine 2 via serial communication block 33. Also 

stored in nonvolatile memory 31, besides program data, is ordinary data supplied from 

video game machine 2. 

Serial communication block 33 is constituted to have the function of performing 

10 serial communication with external devices. The serial communication block 33 can be 

connected electrically to, for example, serial communication block 23 of video game 

machine 2, thereby -making it possible for memory card 3 to transmit· and receive data 

with video game machine 2. Supplied to memory card 3 via this serial communication 

block 33 is device driver data file 110, etc., which is stored on a ]8Jge-capacity medium 

15 (not shown) mounted on the video game machine 2. 

Buffer 34 is a memory unit that is used as the working area for various data. For 

example, device driver data file 110 or data such as identification information that .is 

supplied from video game. machine. 2 via serial communication block 33 is stored 

temporarily in this buffer 34 before it is held in nonvolatile memory 31. 

20 Microprocessor 32 is constituted to have the function of controlling the aforesaid 

blocks; for example, it controls the input and output of data when data is transmitted and 

received with video game machine 2. Also, microprocessor 32 retrieves the desired 

device driver 150 from device driver data file 110 held in nonvolatile memory 31, based 

on the identification information of expansion device 5 which is connected to video 

25 game machine 2. 

The card 3, which is formed so as to be detachable with respect to video game 

machine·. 2, transmits and receives data from and to video game machine 2. In 

entertainment system 1, whose hardware layer is thus constituted and which has video 
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game machine 2 and memory card 3, data is transmitted and received between video 

game machine 2 and expansion device 5 via general-purpose interface 4. 

(GeneraJ-purpose interface hardware layer) 

As shown in Figure 4, an interface hardware layer 40 of generaJ-purpose 

5 interface 4 has a generaJ-purpose interface block 41 and a parallel communication block 

42. As aJso shown in Figure 4, an expansion device hardware layer 50 of expansion 

device 5 has a function expansion bJock 51 and a general-purpose interface block 52. 

General-purpose interface 4 is constituted so as to be detachably connectable with 

parallel communication block 22 of video game machine' 2 via parallel communication 

10 block 42 and constitutes a communication means when data is transmitted and received 

between video game machine 2 and expansion device 5 via general-purpose interface 

block 41. Expansion device 5 is detachably connected to general-purpose interface 

block 41 of general-purpose interface 4 via general-purpose interface block 52 and 

provides the video game machine 2, via general-purpose interface 4, identification 

15 information for identifying the functions present in function expansion block 51. Here 

the identification information includes at least information on the type of expansion 

device 5, such as modem or hard disk, and information identifying the specifications of 

expansion device 5, sllch as, in the case of a modem, its communication rate and format. 

(Constituent blocks of the entertainment system) 

20 Figure 5 is a block diagram showing the configuration of the hardware ]ayer and 

software layer of the entertainment systeDL 

In entertainment system 1, the logical relationships when video game machine 2 

and memory card 3 are. connected. and a device driver which allows video game 

machine 2 to communicate with expansion device 5 is supplied to memory card 3 

25 assumes the structure shown in Figure 5, and data is transmitted and received between 

video game machine 2 and memory card 3. As its hardware layer, video game machine 

2 has the video game machine hardware layer 20. As its software Jayer, it has a device 

driver installation software 60 for supplying to memory card 3 the device driver 150 that 

is read by CPU 21 from a Jarge-capacity medium (not shown) mounted on large-
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capacity medium block 25, and a serial communication drivet 70. Here, aforesaid serial 

communication block 23 performs data transmission and reception on serial 

communication driver 70. On the other hand, memory card 3 has aforesaid memory 

card hardware layer 30 as its hardware layer and a serial communication driver 80 as its 

5 software )ayer. like video game machine.· 2, the serial communication block 33 

performs data transmission and reception on serial communication driver 80. 

(Series of processing steps in the video game machine) 

Figure 6 is a flowchart showing a series of steps by which the video game 

machine supplies device drivers and identification information to the memory card. 

10 In the entertainment system 1, video game machine 2 supplies device drivers 

150, which make it possible to communicate with expansion device 5, to memory card 3 

by a series of steps such as shown in Figure 6. 

As shown in Figure 6, in step Sl, video game machine 2, by means of CPU 21, 

activates device driver installation software 60 and reads device driver 150 fur 

15 expansion device 5 and identification infurmation for identifying said expansion device 

5, which are held in the large-capacity medium mounted on large·capacity medium 

block25 .. 

Next, in step S2, video game machine 2, by means ofCPU 21, puts read device 

driver 150 and identification infunnation in main memory 24. 

20 Then, in step S3, video game machine 2, by means of CPU 21, opens 

communication with serial communication block 33 of memory card 3 via serial 

communication block 23 and establishes a communication path. The operation of the 

video game machine in step S3 corresponds to the operation of the memory card in step 

S12 of Figure 7. 

25 Then, in step S4, video game machine 2 makes use of this established 

communication path to transmit to memory card 3 the device drivers 150 and 

identification information held in main memory 24. The operation of the video game 

machine in step S4 corresponds to the operation of the memory card in step 813 of 

Figure 7. 
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In order to confirm whether transmission of device drivers 150 and identification 

information has terminated, in step SS, video game machine 2 decides, by means of 

CPU 21, whether all of the device drivers 150 and identification information in main 

memory 24 have been transmitted. Here, if CPU 21 confirms that all of the device 

5 drivers . 150 and identification information he]d in main memory 24 have been 

transmitted, video gam:e machine 2 terminates execution of device driver installation 

software 60 and terminates transmission processing of device drivers 150 and 

identification information. If CPU 21 confirms that not all of the device drivers 150 and 

identification information held in main memory 24 have 'been transmitted, video game 

10 machine 2 again executes processing beginning with aforesaid step 84. 

(Series of processing steps in the memory card) 

Figure 7 is a flowchart showing a series of steps by which the video game 

machine supplies the device drivers and identification information to the memory card. 

Corresponding to the processing by video game machine 2, as shown in Figure 7, 

15 in step Sll, memory card 3 decides whether there is a serial communication connection 

request from video game machine 2 and waits. 

In step Sll, if memory card 3 confirms that there has been a serial 

communication connection request from video game machine 2, then in step 812, by 

means of microprocessor 32, it opens communication with serial communication block 

20 23 of video game machine 2 via serial communication block 33 and establishes a 

communication path. The operation of the memory card in step S12 corresponds to the 

operation of the video game machine in step S3 of Figure 6 above. 

In memory card 3, in step 813, microprocessor 32, using this established 

communication path, temporarily puts into buffer 34 the device drivers 150 and 

25 identification information received from video game machine 2, then puts it into 

nonvolatile memory 31. The operation of the memory card in step S13 corresponds to 

the operation of the video game machine in step S4 of Figure 6 above. 
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Here, the processing done by memory card 3 in "these steps S12 and S13 

corresponds to the earlier described processing done by video game machine 2 in steps 

S3 and S4, respectively. 

In order to confirm whether reception of device drivers 150 and identification 

5 information has terminated, in step S14, memory card 3 decides, by means of 

microprocessor 32, whether all of the device drivers 150 and identification infurmation 

from video game machine 2 have been received. Herc, if microprocessor 32 confirms 

that all of the device drivers 150 and identification information from video game 

machine 2 have been received, memory card 3 terminates reception processing ·of 

10 device drivers 150 and identification information. If microprocessor 32 confirms that 

not all of the device drivers 150 and identification information from video game 

machine 2 have been received, memory card 3 again executes processing beginning 

with aforesaid step 813. 

The above described series of processing steps by video game machine 2 and 

15 memory card 3 makes it poSSJ'ble in ente~ainment system 1 for video game machine 2 

to supply device drivers 150 and identification information to memory card 3, and to 

hold device drivers 150 and identification information in memory card 3. 

With reference to Figures 9 through· 12; the steps will be· described until 

communication is done between video game machine 2 and expansion device 5, and 

20 with reference to Figures 8 and 13, the logical relationship between the various 

hardware at that time will be discussed. 

(Configuration block of entertainment system, general-purpose futerface, and expa.nSion 

devices) 

Figure 8 shows the hardware layer and software layer of the entertainment 

25 system, a general-purpose interface, and expansion devices in the state in which the 

device drivers have not been read onto the video game machine. 

As shown in Figure 8, video game · machine 2 has, as its software block, 

expansion device use application software 100, which by means of CPU 21 reads from a 

large-capacity medium (not shown) mounted on large-capacity medium block 25 in 
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order to perform communication with expansion device 5; serial communication driver 

70; and a parallel communication driver 90. Here, aforesaid parallel communication 

block 22 performs data transmission and reception of parallel communication driver 90. 

Memory card 3, besides the above configuration, has device driver data file 110, which 

5 consists of multiple devi<;e driver files and identification information supplied from 

video game machine 2 and held in nonvolatile memory 31. 

As shown in Figure 8, general-purpose interface 4 has as its hardware layer the 

earlier described general-purpose hardware layer 40. As its software layer it has a 

general-purpose interface communication driver 120 for, performing data transmission 

10 and _reception with expansion device 5, and a parallel communication device 130 for 

performing data transmission and reception with video game machine 2. Here, the 

general-purpose interface block 41 ·and parallel communication block 42 perform data 

transmission and reception on general-purpose interface communication driver 120 and 

parallel communication driver 130, respectively. AJso, expansion device 5 has as its 

15 hardware layer the earlier descnoed expansion device hardware layer 50. As its 

software layer it has general-purpose interface communication driver 140 for 

performing data transmission and reception with general".'purpose interface 4. The 

general-purpose interface communication driver 140 controls the operati~n of aforesaid 

general-purpose interface block 52. 

20 In the state shown in Figure 8, the video game machine 2 is able to receive 

expansion device 5 identification information via general-purpose interface 4, but 

because the device driver 150 that corresponds to the expansion device 5 that is 

connected to video game machine 2 via general-purpose interface 4 does not exist in the 

space in main memory 24, expansion device use application software 100 is unable to 

25 control expansion device 5. 

In each hardware having the above-described structure, expansion device use 

application software 100 is activated on video game machine 2, and by the series of 

processing shown in Figures 9 and 10, the device driver 150 that corresponds to the 
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expansion device 5 that is. connected to video . game machine 2 via general-purpose 

interface 4 is supplied from memory card 3 to video game machine 2. 

(Series of processing steps in the video game machine) 

Figure 9 is a flowchart showing a series of processing in said video game 

5 machine, showing the series of steps by which device drivers are supplied from said 

memory card to said video game machine. . 

As shown in Figure 9, in step S21, video game machine 2 reads by means of 

CPU 21, via parallel communication block 22 and general-purpose interface 4, the 

identification information concerning expansion device in function expansion block 51 

10 of expansion device 5. 

In step S22, video game machine 2 puts this read identification information into 

main memory 24 by means of CPU 21. 

Next, in step S23, video game machine 2, by means of CPU 21, opens 

communication with serial communication block 33 of memory card 3 via serial 

15 communication block 23, and establishes a communication path. The operation of the 

video game machine in step S23 corresponds to the operation of the memory card in 

step S42 of Figure 10 below. 

In step S24, using this established.communication path, in video game machine .. 

2, CPU 21 makes a request to memory card 3 to transmit the device driver file that.· 

20 corresponds to the device driver 150 that corresponds tO the identification information 

held in main memory 24. The operation of the video game machine in step S24 

corresponds to the operation of the memory card in step S43 of Figure 10 below, and an 

exchange arises between the two. 

In the following step S25, the series of processing is terminated if the device 

25 driver file requested by video game machine 2 does not exist on memory card 3. On the 

other hand, if the device driver file requested by video game machine 2 does exist on 

memory card 3, it proceeds to the following step S26, and video game machine 2, using 

the communication path established with memory card 3, receives the device driver file 

by means of CPU 21 and puts it into main memory 24 as device driver 150. The 
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operation of the video ·game machine in step S26 arises from the operation of the 

memory card in step S45 of Figure 10 described below. 

In step S27, in order to confirm termination of receipt of the device driver file 

from memory card 3, video game machine 2 decides by means of CPU 21 whether all 

5 the data has been received. Here, .if CPU 21 confirms that an of the device driver file 

has been received from memory card 3, video game machine 2 terminates reception 

processing. And if CPU 21 confirms that not all of the device driver file has been 

received from memory card 3, video game machine 2 again executes proce~ing from 

aforesaid step S26. 

10 (Series of processing steps in the memory card) 

Figure 10 is a flowchart showing a series of processing steps in the memory card, 

where the device drivers are supplied from the memory card to the video game machine. 

Corresponding to such processing by video game machine 2, as shown in Figure 

10, in step S41, memory card 3 decides whether there is a serial communication 

15 ·connection request from video game machine 2 and waits. 

In step S4 l, if it confirms that there has been a serial communication connection 

request from video game machine 2, then in step S42, by means of microprocessor 32, it 

opens communication with serial communication block 23 of video game machine 2 via 

serial communication block 33 and establishes a communication path. The operation of 

20 the memory card in step S42 corresponds to the operation of the video game machine in 

step S23 of Figure 9 above. 

In memory card 3, in step 843, microprocessor 32 retrieves the device driver file 

requested by video game machine 2 from within device driver file 110, which consists 

of multiple device driver files and identification information held in nonvolatile 

25 memory 31, and replies to video game machine 2 whether this file exists. The operation 

of the memory card in step S43 crirresponds to the operation of the video game machine 

in step S24 of Figure 9 above, and an exchange takes place between the two. 

In the following step S44, the series of processing is terminated if the device 

driver file requested from video game machine 2 does not exist within device driver 
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data file 110. On the other hand, if the device driver file does exist within device driver 

data file 110, it proceeds to the :following step S45, and memory card 3, by means of 

microprocessor 32, reads the device driver file requested by video game machine 2 from 

nonvolatile memory 31 and transmits this device .driver file to video game machine 2 

5 using the communication path that has. been established with video game machine 2. 

The operation of the memory card in step S45 leads to the operation of the video game 

machine in step S26 of Figure 9 above. 

The processing done by memory card 3 · in these steps S42, S43, and S45 

corresponds to the above-described processing done by video game machine 2 in steps 

10 S23, S24, and S26, respectively. 

In step S26 memory card 3 decides by means of microproces&>r 32 whether all 

of the device driver file has been transmitted to video g~e machine 2. · If 

microprocessor 32 confirms that all of the device driver file has been transmitted, 

memory card 3 terminates transmission processing. And if microprocessor 32 confirms 

15 that not all of the device driver file has been transmitted, memory card 3 again executes 

processing from aforesaid step 845. 

The aforesaid series of processing makes it possible in entertainment system 1 to 

retrieve, from within device driver data file 110 held in nonvolatile m~mory 31 ,. of 

memory card 3, what corresponds·to the identification information of expansion device 

20 5 and transmit it to video game machine 2. 

(Series of processing steps in the video game machine) 

As shown in Figure 11, in step S28, by means of CPU 21, video game machine 2, 

which has received the device driver file corresponding to expansion device 5, allocates 

this device driver file to a location in main memory 24 that can be called from 

25 expansion device use application software 100, and rewrites the various reference tables 

stored in main memory 24 so that it can be called from expansion device use application 

software 100. 

In step S29, in video game machine 2, CPU 21 opens communication with 

function expansion block 51 of expansion device 5 via parallel communication block 22 
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and general-purpose interface 4 of video game machine 2 and ge~eral-purpose interface 

blocks 41 and 52 of expansion device 5, and establishes a communication path. The 

operation of the video game machine in step 829 corresponds to the operation of the 

expansion device in step S52inFigure12 described below. 

5 Video game machine 2, as in step S30, by means of CPU 21, according to the 

instructions of expansion device use application software 100 and using the established 

communication path, controls expansion device 5 and performs data transmission and 

reception. The operation of the video game machine in step S30 corresponds to the 

operation of the expansion device in step S53inFigure12·below. 

10 (Series of processing steps in the expansion device) 

Figure 12 is a flowchart showing a series of processing in the expansion devices, 

showing the steps until communication takes place with the expansion devices, using 

the device drivers that are supplied from the memory card to the video game machine. 

Corresponding to this processing by video _game machine 2, as shown in Figure 

15 12, in step S51, expansion device 5 decides whether there is a connection request from 

video game machine 2 and waits. 

In this step SSl, if it is confirmed that there has been a connection request from 

video game machine 2, then in step 852 expansion device 5 begins communication with 

function expansion block 51 and parallel communication block 22 of video game 

20 machine 2 via general-purpose interface blocks 52 and 41 of expansion device 5 and 

general-purpose intermce 4, and establishes a communication path. The operation of 

the expansion device in step 852 corresponds to the operation of the video game 

machine in step 829 in Figure 11. 

As in step S53, the expansion device operates in accordance with the control 

25 instructions of expansion device use application software 100 receive~ from video game 

machine 2 using the established conimunication path, and performs transmission and 

reception of data with video game machine 2. The operation of the expansion device in 

step S53 corresponds to the operation of the video game machine in step S30 in Figure 

11. 
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The processing done by expansion device 5 in steps S52 and S53 correspond to 

the above-described processing done by video game machine 2 in steps S29 and S30, 

respectively. 

(Configuration block of entertainment system, general-purpose interface, and expansion 

5 device) 

Figure 13 shows configuration of the hardware layer and software layer of the 

entertainment system, a general-purpose interface, and expansion devices, in the state in 

which device drivers have been read onto the video game machine. 

In connection with the above series of processing, the logical relationship of 

10 each hardware changes as shown in Figure 13. That is, the structure of memory card 3, 

general-purpose interface 4, and expansion device 5 each remain unchanged, but in 

video game machine 2, the structure in which device drivers 150 are held in a state 

linked logically with expansion device use application software 100 is assumed in the 

space of main memory 24. In entertainment system 1, it is possible to load into main 

15 memory 24 and use only the necessary device drivers 150, as for example in a DLL 

(Dynamic Linking Library) on a personal computer. By device driver 150 being read 

into main memory 24, device driver 150 can exchange . data · with parallel 

communication driver 90 and expansion device use application software 100. Therefore 

in entertainment system 1 it is possible for expansion device use application software 

20 100 to control expansion device 5 via general-purpose interface 4. 

As has been explained above, in entertainment system 1, by reading in from a 

large-capacity medium (not shown) the device ·driver 150 that corresponds to expansion 

device 5 and holding it on memory card 3, mutual connection and communication can 

be made with many types of expansion devices 5, even in a video game machine 2 that 

25 has few computation resources. 

In entertainment system 1, by holding multiple device drivers in a single 

memory card 3, it suffices to use the same memory card 3 even when mutually 

connecting multiple expansion devices 5 to the video game machine 2. 
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Moreover, in entertainment system 1, it is poSS11>le to use the same application 

software for many types of expansion devices 5. That is, in entertainment system 1 it is 

possible, for example, for Internet browser software to use multiple modems of different 

speeds. 

5 Also, in entertainment system 1, since for example one device driver 150 only is 

supplied to one hardware resource such as parallel communication block 22 on video 

game machine 2. Therefore in entertainment system 1, without hardware resources 

being shared by multiple device drivers, video game machine 2 does not misoperate due 

lo the contention of a single hardware resource being .·acquired by multiple device 

10 drivers. 

In entertainment system 1, by device drivers 150 being put into memory card 3 

beforehand, one is spared the trouble of installing a device driver 150 in main memory 

24 every time expansion device use application software 100 is activated on video game 

machine2. 

15 Also in entertainment system 1, since video game machine 2 can be connected 

with general-purpose interface 4, various expansion devices can be used other than 

expansion devices S manufactured for video game -machine 2. Therefore in 

entertainment system 1, the function expansion of video game machine 2 can be made 

various and broad. 

· 20 This invention is not limited to the embodiment described above. In video game 

machine 2 it is not necessary to store the device drivers 150 and identification 

information to be supplied to memory card 3 on a large-capacity medium such as a CD­

ROM; this may be acquired by, for example, communication with an external source. 

Also, in the description, the device driver corresponding to the identification 

25 information of expansion device 5 is retrieved by means of microprocessor 32 :from a 

device driver data file 110 held in memory card 3, but as entertainment system 1 one· 

may have a configuration in which CPU 21 of video game machine 2 is given the 

function of a retrieval means and the retrieval is done by CPU 21. 
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[Specific applications to entertainment systems] 

Using Figures 14 through 18, a specific example of the entertainment system 1, 

is shown. In Figures 14 through 18, video game machine 2 and memory card 3, which 

include the above-described entertainment system 1, are constituted as an entertainment 

5 system consisting of a video game device· 301, a portable electronic device 400, and a 

memory card device 500. · 

The video game machine 2 corresponds to video game device 301, and memory 

card 3 corresponds to memory card device 500. Specifically, with regard to the 

correspondence between video game machine 2 and video game device 301, CPU 21, 

10 parallel communication block 22, serial communicatfon block 23, main memory 24, and 

large-capacity medium block 25 of above-described video game machine 2 correspond 

respectively to a CPU 351, a parallel IIO interface (PIO) 396, memory card insertion 

units 308A and 3088, a main memory 353, and an optical disk control unit 380 of video 

game device 301 shown in Figure 17. 

15 As shown in Figures 14 and 15, video game device 301 is for reading 

application programs stored on a large-capacity medium and executing them in 

accordance with instructions from users (game players). Here, to execute a game means 

mainly, for example, to control the progress, display, and sounds.of the game~ 

Main unit 302 of video game device 301 is housed in a roughly rectangular 

20 cabinet and has disk mounting unit 303, in the middle of which is mounted an optical 

disk of a CD-ROM, etc., which is a large-capacity medium for supplying video game 

and other application programs; set switch 304 for arbitrarily resetting the video game; 

power switch 305; disk operation switch 306 for operating said optical disk; and two 

slots 307A and 3078. 

25 Also, video game device 301 is constructed .so that not only application 

programs are supplied from a large-capacity medium but also so that they are supplied 

via a communication circuit. . 
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A portable electronic device 400 and a controller 320 can be connected to slots 

307 A and 307B. In addition, a memory card device 500 can also be connected to slots 

307 A and 307B. 

Controller 320 has first and second operation units 321 and 322; a left button 

5 323 L; a right button 323 R; a start button 324; a selection button 325; analog-operable 

operation units 331 and 332; a mode selection switch 333, which selects the operation 

mode of operation units 331 and 332; and a display unit 334 for displaying the selected 

operation mode. Also, built into controller 320 is a vibration-causing mechanism (not 

shown). This vioration-causing mechanism causes controller 320 to vibrate in 

10 accordance with, for example, the progress of the video game. Controller 320 is 

electrically connected to slot 307B of main unit 302 by connection unit 326. 

For example by connecting two controllers 320 to slots 307 A and 307B, two 

players can share this entertainment system; that is, for example, competitive games can· 

be played. Also, slots 307A and 307B are not thereby limited lo two systems. 

15 As shown in Figures 16A through 16C, portable electronic device 400 is 

constructed so as to have a housing 401, and it is equipped with an operation unit 420 

for input of various information; a display. unit 430, which consists ot: for example, a 

liquid crystal display (LCD); and a window unit 440 for performing wireless 

communication by means of wireless communication means 448, for example, by 

20 infrared rays. 

Housing 401, which consists of an upper shell 401a and a lower shell 401b, 

house inside it a circuit board containing memory elements, etc. The housing 401 is 

shaped so as to be insertable into slots 307 A and 307B of main unit 302 of video game 

device301. 

25 Window unit 440 is provided on the other end of housing 401, which has a 

roughly semicircular shape. Display unit 430 occupies roughly half the area of upper 

shell 40la, which makes up part of housing 401, and is provided in a position near 

window unit 440. 

.. :·:. 
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Like window unit 440, operation unit 420, which has one or more operation 

elements 421, 422 for performing various event input and making selections, is formed 

on upper shell 401a and occupies roughly half its area opposite window unit 440. The 

operation unit 420 is constructed on cover member 410, which is supported rotatably 

5 with respect to housing 401. Herc, operation clements 421, 422 arc arranged extending 

from the upper surface side to the lower surface side of this cover member 410 and go 

through this cover member 410. Also, operation elements 421, 422 are supported by 

cover member 410, which is made to be movable in the emerging-submerging direction 

with respect to the top surface part of cover member 410. 

10 Portable electronic device 400, which is inside housing 401, has.a circuit board 

positioned opposite the position in which cover member 410 is arranged, and has on this 

circuit board a switch pressing unit. The switch pressing unit is provided in a position 

that corresponds to operation elements 421, 422 when cover member 410 is. closed. 

Thus when operation elements 421, 422 are pressed, the switch ~ssing unit presses a 

15 pressure switch such as a diaphragm switch. 

As shown in Figure 15, portable electronic device 400, in which pperation unit 

420, etc.is thus formed in cover member 410, is mounted in main unit 302 of video 

game device 301 in the condition in which cover member 410 is open. 

The circuit construction of video game device 301 and portable. electronic device 

20 400 is constituted as shown in Figure 17 and Figure 18. 

As shown in Figure 17, video game device 301 has a ·control system 350, which 

includes a central processing unit (CPU) 351 and its peripheral devices;· a graphic 

system 360, which includes a graphic processing unit (GPU) 362, whiCh draws to a 

frame buffer 363; a sound system 370, which includes a sound processing unit (SPU), 

25 which generates music ~nd sound effects; optical disk controller 380, which controls an 

optical disk on which application programs are stored; a communication controller 390, 

which controls the input and outputs signals from controller 320, to which instructions 

from users are input, and of data from memory card device 500, which stores game 

settings, etc., and portable electronic device 400; a bus 395, to which the above-
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described parts are connected; and· parallel 1/0 interface (PIO) 396 and serial 1/0 

interface (SIO) 397, which constitute interfaces with other devices. 

Control system 350 has CPU 351; a peripheral device controller 352, which 

controls direct memory access (DMA) transfers; a main memory 353, which consists of 

5 random access memory (RAM); and a read only memory (ROM) 354 in which are 

stored programs such as the so-called operating system, which manages main memory 

353, the graphic system 360, the sound system 370, etc. 

CPU 351 controls all of this video game device 301 by executing the operating 

system stored in ROM 354. 

10 For example, in this video game device 301, when the power is turned on, CPU 

351 of control system 350 executes the operating system stored in ROM 354, and 

thereby CPU 351 controls graphic system 360, sound system 370, etc. For example, 

when the operating system is executed, CPU 351 initiates all of video game device 301 • 

. including confirmation of operation, then controls optical disk controller 380 and 

15 executes the application program stored on the optical disk. By execution of this 

application program, CPU 351, in accordance with input :from the users, controls 

graphic system 360, sound system 370, etc. and controls the display of images and the 

generation of sound effects and music. 

CPU 351 corresponds to CPU 21 in the above-described video game machine 2; 

20 that is, it performs restoration processing on the data received and transmitted by 

portable electronic device 400. 

Graphic system 360 has, for example, the function of graphic processor 15 of the 

above-descnbed video game machine 2. This graphic system 360 has geometry transfer 

engine (GTE) 361, which does processing such as coordinate transformations; GPU 362, 

25 which draws in accordance with drawing instructions from CPU 351; frame buffer 363, 

which stores images drawn by this GPU 362; and image decoder 364, which decodes 

image data compressed and encoded by orthogonal transformations such as discrete 

cosine transformations. 
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GTE 361 has, for example, a parallel computation mechanism that executes 

multiple operations in parallel, and is able to perform at high speed such calculations as 

coordinate transforms, light source calculations, and matrix or vector calculations in 

response to calculation requests from CPU 351. Specifically, in the case of operations 

5 in which flat shading is done, in which, for example, a single-triangle polygon is drawn 

with the same color, this GTE 361 is able to perform coordinate calculations for up to 

about 1.5 million polygons per second, thereby· both reducing the burden on CPU 351 

and performing high-speed coordinate operations by this video game device 301. 

GPU 362 draws polygons, etc. to frame buffer 363 in accordance with drawing 

10 instructions from CPU 351. The GPU 362 is able to draw up to about 360,000 polygons 

per second. 

Frame buffer 363, which consists of so-called dual-port RAM, is able to 

simultaneously carry out drawing from GPU 362 or transfers from main memory 353, 

and reading for the sake of display. This frame buffer 363 has a capacity of, for 

15 example, 1 megabyte and can handle a matrix consisting of 1024 pixels horizontally and 

512 pixels vertically, each pixel being 16 bits. 

The frame buffer 363 has, besides a display region that is output as video output, 

a CLUT region in which is stored a color look-up table (CLUT) that is referred to when 

GPU 362 draws polygons, etc., and a texture region in which·is stored the texture that is 

20 coordinate-transformed and mapped into polygons, etc. drawn by GPU 362 when 

drawing is done. These CLUT and texture regions dynamica11y change as the display 

region changes. 

Image decoder 364 decodes the image data of still pictures or moving pictures 

stored in main memory 353 and stores the result into main memory 353, under control 

25 from CPU 351. The image data generated here can be used as background for images 

drawn by GPU 362, by storing it into frame buffer 363 via GPU 362 

Sound system 370 has a SPU 371, which generates music and sound effects 

based upon instructions from CPU 351; a sound buffer 372, in which waveform data, 
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etc. is stored by SPU 371; and a speaker 373, which outputs the music and sound effects 

generated by SPU 371. 

SPU 371 has, for example, an ADPCM (adaptive differential PCM) decoding 

function, which generates audio data in which l~~bit audio data is adaptively encoded as 

5 4-bit difference signals; a: playback function that plays back sound effects, etc. by 

playing back the waveform data stored in sound buffer 372; and a modulation function, 

which modulates and plays back the waveform data stored in sound buffer 372. 

Sound system 370 can . be used as a so-called sampling sound source, which 

generates music and sound effects based on waveform data stored in sound buffer 372 

10 under instructions from CPU 351. 

Optical disk controller 380 has an optical disk device 381, which plays back the 

application programs and data, etc. stored on a CD-ROM or other optical disk; a 

decoder 382, which decodes programs and data, etc. that have been stored, for example, 

with an added error correction code (ECC); and a buffer 383, which speeds up the 

15 reading of data from the optical disk by temporarily storing data from optical disk 

device 381. A sub-CPU 384 is connected to decoder 382. 

As audio data read by optical disk device 381 and stored on optical disk, there is, 

besides the above-described ADPCM data, so-called PCM data, in which an 

analog/digital transformation is performed on audio signals. As an example of ADPCM 

20 data, audio data in which the differences of 16-bit digital data are expressed in 4 bits 

and recorded is decoded by decoder 382, then it is supplied to SPU 371, then 

digital/analog processing is carried out on it by SPU 371, then it is used for driving 

speaker 373. As an example of PCM data, audio data recorded as 16-bit digital data is 

decoded by decoder 382 then is used for driving speaker 373. 

25 Communication controller 390 includes a communication controller 391, which 

controls communication with CPU 351 via bus 395; and a controller connection unit 

309, to which is connected. controller 320, which inputs instructions from the user, on 

communication controller 391, which performs communication control of memory card 

insertion units 308A and 3088 shown in Figure 15, to which are connected memory 
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card device 500 and portable electronic device 400 as auxiliary memory devices that 

store game settings data, etc. 

In the above-described composition, video game device 301 is able to have the 

same function as the above-described video game machine 2. 

5 That is, video game device 301 transmits to memory card device 500, via 

communication controller 391, device driver 150 and identification information for· 

expansion device 5 that are stored on a large-capacity medium, etc. And·video game 

device. 301 . stores into main memory 353 the device driver .150 transmitted . from 

memory card device 500 via communication controller 391. 

10 With regard to portable electronic device 400, as shown in Figure 18A, it has a 

control means 441; a connector 442; an input means 443; a display means 444; a time 

function unit 445; a nonvolatile memory 446; a speaker 447; a wireless communication 

means 448 and a wireless reception means 449 as data transmission and reception · 

means; a battery 450; a battery terminal 451, which comprises a power storage means; 

15 and a diode 452. 

Control means 441 consists o~ for example, a microprocessor (labeled as such in 

the diagram). This control means 441 has inside it a program.memory unit 441a, which. 

is a program storage means. 

Connector 442 is so constructed as to connect to a slot in another information 

20 device, etc. 

Input means 443 consists of operation buttons for operating a stored program. 

Display means 444 has and consists of a liquid crystal display (LCD), etc., 

which displays various information. 

Time function unit 445 is constructed so as to display the time; for example, it 

25 displays the time on display means 444. 

Nonvolatile memory 446 is an element for storing various data. For example, 

nonvolatile memory 446 may use a semiconductor memory element, such as a flash 

memory, in which the stored state remains even if the power is turned off. 
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Since this portable electronic d~vice 400 has a battery 450, one may use as 

nonvolatile memory 446 a static random access memory (SRAM), which allows data to 

be input and output at high speed. 

Because it has battery 450, portable electronic device 400 can operate 

5 independently even when detached from slots 307 A and 307B in main unit 302 of video 

game device 301. 

Battery 450 is, for example, a rechargeable secondary battery. With portable 

electronic device 400 inserted into slots 307A and 3078-'of video game device 301, a 

power source is supplied to this battery 450 from video game device 301. In this case, 

10 with the connection terminal of battery 450, power source terminal 451 is connected to 

the connection terminal of battery 450 via diode 452 to prevent reverse current, and 

power is supplied when main unit 302 of video game device 301 i.' connected. 

Wireless communication means 448 is constructed as a part that performs data 

communication with external devices, by infrared rays, etc. Also, wireless 

15 communication means 448 is constructed as a part that receives various data transmitted 

from memory card device 500, etc. 

Wireless reception·means 449 is constructed as a.part that receives various data 

transmitted by, for example, wireless broadcasting. 

Speaker 447 is constructed as a sound generation means that generates sound in 

20 accordance with a program, etc. 

The above-described parts all are connected to control means 441 and operate in 

accordance with control by control means 441. 

The control items of control means 441 are as shown in Figure 18B; control 

means 441 has a main unit connection interface to information devices, a memory 

25 interface for inputting and outputting data to memory, a display interface, an operation 

input interface, an audio interface, a wireless communication interface, a time control, 

and a program download interface. 

Constituted as described above, portab1e electronic device 400, by being 

equipped with input means 443, such as button switches, for operating the program that 
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is executed and display means 444, which makes use ot: fot example, a liquid crystal 

display (LCD), also functions as a portable game device when a game application is run. 

Moreover, with this portable electronic device 400, having as it does the 

function of storing application programs, etc. downloaded from· the main unit of video 

5 game device 301 in program memory unit 441a in microprocesS<>r 441, it is easy to 

change the application programs and the various driver software that run on portable 

electronic device 400. 

The foregoing is an entertainment system as an example of a specific 

composition of video game machine 2 and memory card 3 constituting an· application of 

10 the invention. 

15 

Thus entertainment system 1, which consists of video game machine 2 an:d 

memory card 3, can hold beforehand in memory card 3 the device driver 150 that 

corresponds to an expansion device 5, and the desired device driver 150 can be 

transmitted to video game machine 2 and used.· 

[Effects of the Embodiments] 

As descn'bed in detail above, the entertainment system of this invention is an 

entertainment system that· has a data processing·device and a secondary memory·that 

holds the·data used by this data processing device, and the data processing device has·a 

20 first connection means to which function expansion devices are connected; a second 

connection means to which the secondary memory is connected; a data supply means 

for supplying control programs and identification information that cantrol the function 

expansion devices; a control means that transfers to and stores in the secondary memory 

control programs and identification information supplied by the data supply means; and 

25 a main memory means in which controJ programs and identification information are 

stored. 

Thus, in the entertainment system of this invention, ·control programs and 

identification information that control function expansion devices are supplied to the 

data processing device, and by supplying these control programs and identification 
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information to and holding them in the secondary memory, mutual connection and 

communication with many kinds of function expansion devices can be done, even in a 

data processing device having limited calculation resources, and by holding control 

programs beforehand in the secondary memory, one is spared the trouble of installing 

5 the control program in the main memory means every time an application program that 

uses a function expansion device is to be used on the data processing device. 

AJso, in the entertainment system of this invention, the secondary memory has a 

data storage means . in which are held the control . programs and identification 

information supplied from the data processing device, and held in this data storage 

10 means are multiple control programs and identification information corresponding to 

multiple function expansion devices. · 

In the entertainment system of this invention, by holding multiple control 

programs and identification information in a single secondary memory, the same 

secondary memory can be used even when multiple function expansion devices are to 

15 be connected together and used in the data processing device. 

Also, in the entertainment system of this invention, identification information 

concerning function expansion devices is supplied from the function expansion devices 

to the data processing device via the first connection means, and among the control 

programs held in the data storage means, the control program is supplied that 

20 corresponds to the identification information from the function expansion devices .. 

In the entertainment system of this invention, because control programs are 

selected based on the identification information, only . a single control program is 

supplied to a single hardware resource of the data processing device. Therefore without 

hardware resources being shared by multiple control programs, the data processing 

25 device does not misoperate due to the contention of a single hardware resource being 

acquired by multiple control programs. 

The data supply method of the invention is a data supply method in which a 

secondary memory is detachably connected to, and performs data transmission and 

reception with respect to, a data processing device, and control programs that are 

... ..: .. 
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supplied to the data processing device and control function· expansion devices are 

supplied to and held in the secondary memory, and the control program that corresponds 

to the function expansion devi".:e connected· to the data processing device is retrieved 

from among the control programs held in the secondary memory, and this control 

5 program is supplied to the data processing device:. 

The data supply method of this invention makesit possible to mutually connect 

and . communicate with many types of function expansion devices, even if a data 

processing device has limited calculation resources. 

In the data supply method of this invention, because a single control program is 

10 supplied to the data processing device from the secondary memory, only a single 

program is supplied to a single hardware resource of the data processing. device. 

Therefore without hardware resources being shared by multiple control programs, the 

data processing device does not misoperate due to the contention of a single hardware 

resource being acquired by multiple control programs. 

15 Also, in the data supply method of this invention, by holding control programs 

beforehand in the secondary memory, one is spared the trouble of installing the control 

program in the data processing device every time an application. program is started that 

uses a function expansion device on the data processing device. 

The data processor of this invention has a first connection means to which the 

20 externally provided function expansion devices are connected; ·a second connection 

means to which an externally provided secondary memory is connected; a data supply 

·means for supplying control programs that control the function expansion devices; a 

control means that transfers to and stores in the secondary memory the control programs 

and identification information supplied by this data supply means; and a main memory 

25 means in which control programs and identification information are stored... 

In the data processor of this invention, by supplying to and holding in the 

secondary memory the control programs and identification information, it is possible to 

mutually connect and communieate with many types of function expansion devices, 

even if it is a data processing device that has limited calculation resources, and by 
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holding control programs beforehand in the secondary memory, one is spared the 

trouble of installing a control program in the main memory means every time an 

application program is started that uses a function expansion device. 

Also, in the data processor of this invention, identification infurmation 

5 concerning function expansion devices is supplied from the function expansion devices 

via the first connection means, and among the control programs held in the secondary 

memory, the control programs that correspond to the identification information from the 

function expansion devices are supplied. 

In the data processor of this invention, because~the control program is selected 

10 based on the identification information, only a single control program is supplied to a 

single hardware resource. Thercfure without hardware resources being shared by 

multiple control programs, no misoperation occurs due to the contention of a single 

hardware resource being acquired by multiple control programs. 

The data processing method of this invention is a data processing method in 

15 which data processing is done with the secondary memory connected detachably; 

control programs that control externally provided function expansion devices are 

supplied, these control programs are supplied to and held in the secondary memory, and 

control programs corresponding to the connected function expansion devices are 

retrieved from among the control programs held in the secondary memory and are 

20 stored. 

Thus the data processing method of this invention makes it possible to mutually 

·connect and communicate with many types of function expansion devices, even with 

limited calculation resources. 

In the data processing method of this invention, because a single control 

25 program is supplied from the secondary memory, only a single program is supplied to a 

single hardware resource. Therefore without hardware resources being shared by 

multiple control programs,. misoperation never arises due to the contention of a single 

hardware resource being acquired by multiple control programs. 

.-:~·. 
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.Aiso, in the data processing method ·of this invention, by holding control 

programs beforehand in the secondary memory, one is spared the trouble of installing 

the control program every time an application program is started that uses a function 

expansion device. 

5 The data storage controller of this invention is one that. detachably connects to a 

data processing· device; it has a data storage means that holds control programs that 

control externally provided function expansion· devices and identification information 

that identifies the function expansion devices, and multiple control programs that 

correspond to multiple function expansion devices as well as identification information 

10 are held in the data storage means. 

·Thus, in the data storage controller of this invention, mutual connection and 

communication with many kinds of function expansion devices can be done, even in a 

data processing device having limited calculation resources, and by holding multiple 

programs, it can be used even when multiple function expansion devices are to be 

15 mutually connected to the data processing device. And by holding control programs · 

beforehand, there is no longer any need to install the control program every time an 

application program is started in which the data processing device· uses a· function 

expansion device. 

A1so, the data storage controller of this invention has a data retrieval means that 

20 retrieves from among the control programs held in the data storage means the control 

programs that correspond to the function expansion devices, retrieves control programs 

corresponding to the function expansion devices by this data retrieval means from 

among the control programs stored in the data storage means, and supplies these control 

programs to the data processing device. 

25 Thus, in the data storage controller of this invention, by supplying a single 

control program to the data processing device, only a single program is supplied to a 

single hardware resource of the data processing device. Therefore without hardware 

resources being shared by multiple control programs, there is no longer any misoperate 
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due to the contention of a single hardware resource being acquired by multip1e contro1 

programs. 

The data storage control method of this invention is a data storage control 

method that stores data connected detachably with respect to the data processing device; 

5 it holds control programs that are supplied from the data processing device and control 

externally provided function expansion devices as weU as identification information that 

identifies the function expansion devices, retrieves from among the held control 

programs those control programs that correspond to . tbe function expansion devices 

connected to the data processing device, and supplies them to the data processing device. 

10 Thus, in the data storage control method of this invention, mutual connection 

and communication with many kinds of function expansion devices can be done, even 

in a data processing device having limited ca1culation resources, and by holding control 

programs beforehand, one is spared the trouble of installing a contra] program on the 

data processing device every time an app1ication program is started that uses a function 

15 expansion device on the data processing device. 

Also, in the .data storage control method of this invention, because a single 

contra] program is supplied to the data processing device, only a sing1e program is 

supplied to a single hardware resource of the data processing device. Therefore without 

hardware resources being shared by multiple contra] programs, the data processing 

20 device does not misoperate due to the contention of a single hardware resource being 

acquired by mu]tiple control programs. 
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What is claimed is: 

1. An entertainment system comprising: 

5 a data processing device that has the function of executing program data and a 

secondary memory that holds the data used by said data processing device; said data 

processing device including 

a first connection means to which externally provided function expansion 

devices are connected; 

10 a second connection means to which said secondary memory is connected; 

15 

a data supply means for supplying data that includes control programs that 

control said function expansion devices; 

a control means that transfers to and stores in said secondary· memory data that 

includes said control programs supplied by said data supply means; and 

a main memory means in which data is stored. 

2. The entertainment system as described in claim 1, wherein 

along with said control programs, . identification information for identifying· said 

function expansion devices is suppJied by said data supply · means to said data 

processing device, and said control means of said data processing device transfers said· 

20 control programs and said identification information to, and stores said control 

programs and identification information in said secondary memory via said second 

connection means. 

3. The entertainment system as described in claim 1, wherein 

application programs that use said function expansion devices are supplied to 

25 said data processing device by said data supply means, and said data processing device 

stores said application programs in said main memory means. 

4. The entertainment system as described in claim 2, wherein 
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said secondary memory includes a data storage means in which are held said 

control programs and said identification information supplied from said data processing 

device, and 

said data storage means holds multiple control programs and identification 

5 information corresponding to multiple function expansion devices. 

5. The entertainment system as described in claim 4, wherein 

identification information concerning said function expansion devices is 

supplied from said function expansion devices to said data processing device via said 

first connection means, and among said control programs held in said data storage 

10 means, a control program is supplied that corresponds to the identification information 

from said function expansion devices. 

6. The entertainment system as described in claim 5, wherein 

said data processing device further includes a retrieval means that retrieves from 

among said control programs held in said data storage means the control programs that 

15 correspond to said function expansion devices, and 

identification information corresponding to the identification information from 

said function expansion devices is retrieved by said data retrieval means from among 

said identification information held in said data storage means, and control programs 

that correspond to this identification information are stored in said main storage means. 

20 7. The entertainment system as described in claim 5, wherein 

said secondary memory includes a retrieval means that retrieves from among 

said control programs held in said data storage means the control programs that 

correspond to said function expansion devices, and 

identification information corresponding to the identification information from 

25 said function expansion ·devices is retrieved by said data retrieval means from among 

said identification information held in said data storage means, and control programs 

that correspond to this identification information are· supplied to said data processing 

device. 

8. The entertainment system as described in claim 1 wherein 

· ... ;_;. 
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said secondary memory is detachably connected to said data processing -device 

via said second connection means. 

9. The entertainment system as described in claim 1, wherein 

data including said control programs is supplied from a recording medium 

5 detachably mounted on said data processing device. 

10. A data supply method in a processing device in which a secondary memory is 

detachably connected to, and performs data transmission and reception with respect to 

said data processing device, comprising the steps of 

supplying control programs to said data processing device, said control 

10 programs controlling externally provided function expansiOn devices wherein said 

control programs are supplied to and held in said secondary memory, 

retrieving a control program that corresponds to a function expansion device 

connected to said data processing device from among the control programs held in said­

secondary memory, and 

15 supplying said control program to said data processing device.· 

11. A data processor having a program data execution function and comprising, 

a first connection means to -which externally· provided ·function· expansion 

devices are connected; 

a second connection means to which an externally provided secondary memory 

20 is connected; 

25 

a data supply means for supplying data that includes control programs that 

control said function expansion devices, 

a control means that transfers to and stores in said secondary memory the data 

that includes said control programs supplied by said data supply means, and 

a main memory means in which data· is stored. 

12. The data processor as described in claim 11, wherein 

identification information for identifying said function expansion devices · is 

supplied, together with said control programs, by said data supJ>ly means, and by said 
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control means, said control programs and said identification information are transferred 

to and stored in said secondary memory via said second connection means. 

13. The data processor as described in claim 11, wherein 

an application that uses said function expansion devices is supplied by said data 

5 supply means, and this application program is stored in said main storage means. 

14.· The data processor as described in claim 12, wherein 

identification information concerning said function expansion devices is 

supplied from said function expansion devices via the first connection means, and 

among said control programs held in said secondafy memory, the control program is 

10 supplied that corresponds to the identification information from said function expansion 

devices. 

15. The data processor as described in claim 14, further comprising 

a retrieval· means that retrieves from among said control programs held in said 

secondary memory the control programs that correspond to said function expansion 

15 devices, and wherein 

identification information. corresponding to the identification information from 

said function expansion devices is retrieved by said retrieval means from among said 

identification information held in said secondary memory, and controJ programs that 

correspond to this identification information are stored in said main storage means. 

20 16. The data processor as described in claim 11, wherein 

said secondary memory is detachably connected via said second connection 

means. 

17. The data processor as described in claim 11, wherein 

data including said control programs is ·supplied from a detachabJy mounted 

25 recording medium. 

18. A data processing method in which data processing is done with· a secondary 

memory connected detachably, to a data processing device; 

the data processing method comprising the steps ot; 
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supplying control programs that control externally provided function expansion 

devices; 

supplying said control programs to and holding said control programs in said 

secondary memory, and 

retrieving and storing control programs corresponding to the connected function 

expansion devices from among the control programs held in said secondary memory. 

19. A data storage controller that is detachably connected to a data processing 

device, comprising: 

a data storage means that holds control programs that control externally 

10 provided function expansion devices and identification information that identifies the 

function expansion devices, said control programs and identification information being 

supplied from said data processing device, and wherein 

multiple control programs ·that correspond to multiple function expansion 

devices as well as identification information are he1d in said data storage means. 

15 20. The data storage controller as deS<.·ribed in claim 19, further comprising 

a data retrieval means that retrieves from among said control programs held in 

said data storage means the control programs that correspond to said function expansion 

devices, and wherein 

control programs corresponding to said function expansion devices are retrieved 

20 by said data retrieval means from among said control programs held in said data storage 

means, and these control programs are supplied to said data processing device. 

21. A data storage control method for storing data connected detachably with 

respect to a data processing device, the data storage control method comprising the steps 

of holding control programs that control externally provided function expansion devices 

25 as well as identification information that identifies said function expansion devices, said 

control programs and identification information being supplied from said data 

processing device, and 
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retrieving from among the held control programs those control programs that 

correspond to said function expansion devices connected to said data processing device, 

and supplies them to said data processing device. 
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