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ABSTRACT

A portable electric device is capable of 
displaying data in display orientations which are

5 vertically different depending on an apparatus or unit to 
which the portable electric device is connected. The 
portable electric device has a program memory for storing 
a program, a microcomputer for controlling the execution 
of the program, a display unit for displaying information

10 based on the program which is executed, a manual control 
pad for controlling the program, and a connection 
detecting unit for detecting a connection to a master 
unit, a power supply adapter unit, etc., and a display 
control unit for setting the orientation of information

15 displayed by the display unit to an inverted display 
orientation when a connection to the entertainment 
apparatus is detected, and thereafter inverting the 
information displayed in the inverted orientation and 
displaying the inverted information in a normal

20 orientation when a manual control input is entered via the 
manual control pad.
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PORTABLE ELECTRONIC DEVICE, POWER SUPPLY ADAPTER UNIT

FOR PORTABLE ELECTRONIC DEVICE, AND RECORDING MEDIUM

BACKGROUND OF THE INVENTION

5 Field of the Invention:

The present invention relates to a portable electronic 

device that can be used as an auxiliary memory device such 

as a memory card device for insertion into a video game ap­

paratus, a power supply adapter unit for such a portable

10 electronic device, and a recording medium which stores a

program applicable to such a portable electronic device. 

Description of the Related Art:

Portable electronic devices or slave units such as con­

ventional memory card devices for insertion into master

15 units as information-handling apparatus such as video game

.....j apparatus comprise an interface for connection to the main
• · ·
*·· · assembly of the information-handling apparatus, i.e., the• · · ·• · ·

master unit, and a nonvolatile memory for storing data.
• · · ·
J.;*’; FIG. 24 of the accompanying drawings shows an arrange-

20 ment of major components of a conventional portable elec-• · · ·• · ·• · ·
.··:·. tronic device. The conventional memory card device, gener-• · ·

ally denoted by 10, comprises a control means 11 for con-
* · · ·• ·
•••\ trolling operation of the memory card device, a connector 12
• ·

for connection to portable electronic devices disposed in a
• · · ·
*••23 slot of the information-handling apparatus or the like, and

a nonvolatile memory 16 for storing data. The connector 12 

and the nonvolatile memory 16 are connected to the control
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means 11.
r

The control means 11 comprises a microcomputer, for ex­

ample. The nonvolatile memory 16 comprises a flash memory 

or an EEPROM (Electrically Erasable Programmable ROM, for

5 example. The interface for connection to the main assembly

of the information-handling device may comprise a microcom­

puter as a control means for interpreting protocols.

FIG. 25 of the accompanying drawings shows control 

items carried out by the control means 11 of the convention-

10 al memory card device 10.

The conventional memory card device 10 has had only an

apparatus connection interface 11a for connection to the 

main assembly of the information-handling apparatus and a 

memory interface lib for entering data into and retrieving

15 data from the nonvolatile memory 16.

·;···· Conventional video game apparatus such as home TV game
• · ·
··· · apparatus have a function to store game data in an auxiliary• · · ·• · ·• · ·
j .··. memory. The above memory card device 10 can also be used as• · · ·

an auxiliary memory for such video game apparatus.

...20 FIG. 26 of the accompanying drawings shows a conven-• · ·• · ·
.··;·. tional video game apparatus 1 which employs the memory card• · ·

device 10 as an auxiliary memory. The conventional video• · · ·• ·
game apparatus 1 has a substantially rectangular casing 2

• ·
which houses a disk loading unit 3 substantially centrally

• · · ·
‘♦•’25 therein for loading an optical disk as a recording medium

with a video game application program recorded therein. The 

casing 2 supports a reset switch 4 for resetting a video

2
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game, a power supply switch 5, a disk control switch 6 for

controlling the loading of the optical disk, and two slots

7A, 7B.

The memory card device 10 for use as an auxiliary memo­

ry is inserted into one of the slots 7A, 7B, and result data 

of the game executed by the video game apparatus 1 are 

transmitted from a control means (CPU) 19 of the video game 

apparatus 1 and written in the nonvolatile memory 16. A 

plurality of manual controllers (not shown) may be connected 

respectively to the slots 7A, 7B to allow a plurality of us­

ers or game players to share the video game system to play a 

competition game, for example.

It has been attempted to provide a slave unit that can 

be connected to a memory card slot in a video game apparatus 

as a master unit, with a function to execute a program such 

as a game program. Such a slave unit can also be used as a

portable electronic device. If the slave unit can communi­

cate easily with other devices, then the slave unit will 

find a wider range of applications, which will lead to the

creation of new demands.

SUMMARY OF THE INVENTION• · · ·• ·
It is therefore an object of the present invention to 

• · .
provide a portable electronic device that can be connected

• ·· ·
*♦•"26 to a video game apparatus as a master unit, can be used
• · .

singly as a slave unit, can easily communicate wit other de­

vices, and can display data depending on an apparatus to

3
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which the portable electronic device is connected.
Another object of the present invention is to

provide a power supply adapter unit for supplying electric 
energy to a portable electronic device.

5 Still another object of the present invention is
to provide a recording medium which stores a program for 
displaying data on a portable electronic device.

Still another object of the present invention is 
to provide the public with a useful choice.

10 A portable electronic device according to the
present invention has a function to invert the orientation 
of information displayed by a display means. When a 
connection of the portable electronic device to another 
apparatus or unit such as a master unit is detected, the

15 orientation of the displayed information is set to a
predetermined orientation. The orientation of displayed 
data can be set to an orientation depending on an 
apparatus or unit to which the portable electronic device 
is connected.

20 A power supply adapter unit according to the
present invention is capable of supplying electric energy 
to the portable electronic device. The portable
electronic device, which has the function to invert the 
orientation of information displayed by the display means,

25 sets the orientation of the displayed information to a 
predetermined orientation when a connection of the 
portable electronic device to the power supply adapter 
unit is detected.

A recording medium according to the present
30 invention stores a program for setting the orientation of 

information displayed by a display means of a portable 
electronic device
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to a predetermined orientation depending on an apparatus 
of unit to which the portable electronic device is 
connected.

The above and other objects, features, and 
5 advantages of the present invention will become more

apparent from the following description when taken in 
conjunction with the accompanying drawings in which a 
preferred embodiment of the present invention is shown by 
way of illustrative example.

10 Unless the context clearly requires otherwise,
throughout the description and the claims, the words 
"comprise", "comprising" and the like, are to be construed 
in an inclusive sense as opposed to an exclusive or 
exhaustive sense, that is to say, in the sense of

15 '"including, but not limited to".

20

25

30

35

BRIEF DESCRIPTION OF THE DRAWINGS
FIG. 1 is a plan view of a video game apparatus 

as a master unit with which a portable electronic device 
according to an embodiment of the present invention is 
used as a slave unit;

FIG. 2 is a front view of the video game 
apparatus, showing slots thereof;

FIG 3 is a perspective view of the video game
apparatus;

FIG. 4 is a block diagram of a specific 
arrangement of major components of the video game 
apparatus;

FIG. 5 is a plan view of the portable electronic
device;

FIG. 6 is a perspective view of the portable 
electronic device;

FIG. 7 is a perspective view of the portable 
electronic device with a lid being open;

FIG. 8 is a front elevational view of the 
portable electronic device with a lid being open;

\\melb_files\home$\Priyanka\Keep\sped\55951-99.doc 14/01/02
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FIG. 9 is a block diagram of an arrangement of major 

components of the portable electronic device;

FIG. 10 is a diagram showing control items that are 

carried out by a control means of the portable electronic

5 device shown in FIG. 9;

FIG. 11 is a view illustrative of a wireless communica­

tion function performed by the portable electronic device;

FIG. 12 is a view illustrative of cooperative operation 

of the video game apparatus as a master unit and the port-

10 able electronic device as a slave unit;

FIG. 13 is a block diagram showing a flow of program

data downloaded from the video game apparatus (master unit) 

to the portable electronic device (slave unit);

FIG. 14 is a flowchart of a sequence of downloading the

15 program data shown in FIG. 13;

.....J FIG. 15 is a block diagram showing another flow of pro-• «
J.:”: gram data downloaded from the video game apparatus (master
• · · ·• * ·

unit) to the portable electronic device (slave unit);• · ··»· ·
: .··. FIG. 16 is a flowchart of a sequence of downloading the·«· ·

20 program data shown in FIG. 15;··«·• · ·
' FIG. 17 is a plan view illustrative of a connected• · ·

state of the portable electronic device and a power supply
« · e e

*«···* adapter and display orientations of displayed data;

FIG. 18 is a side elevational view illustrative of the

connected state of the portable electronic device and the 

• · power supply adapter;

FIG. 19 is a bottom view illustrative of the connected

6
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state of the portable electronic device and the power supply 

adapter;

FIG. 20 is a perspective view showing connecting mem­

bers of the portable electronic device and the power supply

5 adapter;

FIG. 21 is a view showing data displayed on the port­

able electronic device when the portable electronic device 

is connected to the power supply adapter and is not connect­

ed to another device;

10 FIG. 22 is a view showing data displayed on the port­

able electronic device when the portable electronic device 

is connected to the master unit and hence turned upside down 

as viewed from the user;

FIG. 23 is a flowchart of a program for inverting dis-

15 played data;

FIG. 24 is a block diagram of an arrangement of major
• *· components of an ordinary memory card device;

• · ·• · · ·
.··;·. FIG. 25 is a diagram showing control items carried out• · ·

by a control means of the ordinary memory card device shown
• · ·
***20 in FIG. 24; and

.·*:·. FIG. 26 is a plan view of a video game apparatus which• · ·• · · ·
: employs a memory card device as an auxiliary memory.

...: DESCRIPTION OF THE PREFERRED EMBODIMENT

25 A preferred embodiment according to the present inven-• · ·• ·
2 tion will be explained hereinbelow with reference to the ac-

companying drawings.

7
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A portable electronic device according to the embodi-

ment of the present invention can be used as a memory card 

device for use with an entertainment system such as a video 

game apparatus as a master unit, and can also be used singly 

as a portable small-size game machine. The master unit is 

not limited to a video game apparatus, and the portable 

electronic device as a slave unit may not necessarily have a 

memory card function.

A video game apparatus as an example of a master unit, 

with which a portable electronic device according to the 

present invention is used as a slave unit, will first be de­

scribed below.

FIG. 1 shows the appearance of a video game apparatus 1 

which is an entertainment apparatus as a master unit to 

which the portable electronic device according to the pre­

sent invention is connected. The video game apparatus 1 

reads a program recorded in an optical disk or the like, for 

example, and executes a game, for example, based on the pro­

gram depending on commands from the user, e.g., the game 

player. The execution of the game mainly represents con­

trolling the progress of the game and the display of images 

and the generation of sounds.

The video game apparatus 1 has a rectangular casing 2 

which houses a disk loading unit 3 substantially centrally 

therein for loading an optical disk such as a CD-ROM (Com­

pact Disk ROM) or the like as a recording medium for supply­

ing an application program recorded therein. The casing 2

8



supports a reset switch 4 for resetting a program which is 

being presently executed, a power supply switch 5, a disk 

control switch 6 for controlling the loading of the optical

disk, and two slots 7A, 7B.

5 The video game apparatus 1 may be supplied with the ap­

plication program via a communication link, rather than be­

ing supplied from the optical disk as the recording medium.

The video game apparatus 1 also includes a manual con­

troller 20 for supplying user's commands to the video game

10 apparatus 1.

Two manual controllers 20 may be connected respectively 

to the slots 7A, 7B to allow two users or game players to 

play a competition game, for example. A memory card 10 (see 

FIG. 4) or a portable electronic device 100 according to the

15 embodiment of the present invention may also be inserted in­

to the slots 7A, 7B. While the two slots 7A, 7B are shown 

in FIG. 1, the video game apparatus 1 may have more or less• · ·• · · ·
.··:·. than two slots.• · ·• · ·

: As described in detail later on, as shown in FIG. 1,• · ·• · ·
2b when the portable electronic device 100 is connected to one

.··:·. of the slots 7A, 7B (the slot 7A in FIG. 1) of the video• · ·• · · ·
*··’ : game apparatus 1 and electric energy is supplied from the

..... video game apparatus 1 to the portable electronic device• · · ·
·;···· 100, a display unit 130 of the portable electronic device

...25 100 displays an alphabetical letter "A", for example, in an» · ·• · ·
...: inverted display orientation β, i.e., in a display orienta-• ·

tion inverted 180’ from the display orientation in which da-

9
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ta or letters are displayed on the display unit 130 for the 

user to see normally when the portable electronic device 100

is singly used.

The manual controller 20 has first and second control

5 pads 21, 22, a left button 23L, a right button 23R, a start

button 24, a selector button 25, analog control pads 31, 32, 

a mode selector switch 33 for selecting control modes for 

the analog control pads 31, 32, and an indicator 34 for in­

dicating a selected control mode. The manual controller 20

10 also has a vibration imparting mechanism (not shown) dis­

posed therein for imparting vibrations to the manual con­

troller 20 depending on how the video game proceeds.

FIG. 2 shows the slots 7A, 7B which are defined in a 

front panel of the casing 2 of the video game apparatus 1.

15 Each of the slots 7A, 7B has upper and lower units.

Specifically, the slots 7A, 7B have respective memory card

./ insertion units 8A, 8B as their upper units for inserting a• · ·• · · ·
.··;·. memory card 10 or the portable electronic device 100 therein• · ·« · ·
:.: : and respective controller connectors (jacks) 9A, 9B as their• · ·• · ·
“’20 lower units for connection to a connection terminal (connec-

tor) 26 of the manual controller 20.• · ·• · · ·
’··* : The memory card insertion units 8A, 8B have respective

.... insertion holes (slots) that are of a horizontally elongate• ·• · · ·
·:···· rectangular shape. These insertion slots have lower oppo-

...25 site corners round in contrast to upper opposite corners» · ·• · ·
,....: thereof so that the memory card 10 will not be inserted into• ·

the memory card insertion units 8A, 8B in the wrong orienta-

10
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tion. The memory card insertion units 8A, 8B also have 

shutters for protecting connection portable electronic de­

vices disposed therein for electric connection.

The controller connectors 9A, 9B also have respective 

insertion holes (slots) that are of a horizontally elongate 

rectangular shape. These insertion slots have lower oppo­

site corners round in contrast to upper opposite corners

thereof so that the connector terminal 26 of the manual con­

troller 20 will not be connected to the controller connec­

tors 9A, 9B in the wrong orientation. The insertion holes 

of the controller connectors 9A, 9B are different in shape 

from the insertion holes of the memory card insertion units 

8A, 8B so that the memory card 10 will not be inserted into 

the insertion holes of the controller connectors 9A, 9B.

In FIG. 3, the portable electronic device 100 is in­

serted in the memory card insertion unit 8A in the slot 7A 

which is defined in the front panel of the video game appa­

ratus 1.

A specific arrangement of the video game apparatus 1

will be described below with reference to FIG. 4. As shown

in FIG. 4, the video game apparatus 1 comprises a control 

system 50 including a central processing unit (CPU) 51 and 

its peripheral devices, a graphic system 60 including a 

graphic processing unit (GPU) 62 for generating and storing 

image data in a frame buffer 63, a sound system 70 including 

a sound processing unit (SPU) 71 for generating music sounds 

and sound effects, an optical disk controller 80 for con-

11
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trolling an optical disk in which application programs are 

recorded, a communication controller 90 for controlling sig­

nals from the manual controller 20 which enter instructions

from the user, data supplied to and from a memory card 10 

which stores game settings and data supplied to and from the 

portable electronic device 100, and a BUS to which the con­

trol system 50, the graphic system 60, the sound system 70, 

the optical disk controller 80, and the communication con­

troller 90 are connected.

The control system 50 comprises a CPU 51, a peripheral 

device controller 52 for controlling interrupts and direct 

memory access (DMA) data transfer, a main memory 53 compris­

ing a random-access memory (RAM), and a read-only memory 

(ROM) 54 which stores various programs such as an operating 

system for managing the main memory 53, the graphic system 

60, the sound system 70, etc. The main memory 53 is a memo­

ry capable of storing a program which is being executed.

The CPU 51 controls the video game apparatus 1 in its 

entirety by executing the operating system stored in the ROM 

54. The CPU 51 comprises a 32-bit RISC-CPU, for example.

When the video game apparatus 1 is turned on, the CPU 

51 executes the operating system stored in the ROM 54 to 

start controlling the graphic system 60, the sound system 

70, etc. For example, when the operating system is exe­

cuted, the CPU 51 initializes the video game apparatus 1 in 

its entirety for checking its operation, and thereafter con­

trols the optical disc controller 80 to execute an applica-

12
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tion program recorded in the optical disk. As the applica­

tion program is executed, the CPU 51 controls the graphic 

system 60, the sound system 70, etc. depending on commands 

entered from the user for thereby controlling the display of 

images and the generation of music sounds and sound effects.

The graphic system 60 comprises a geometry transfer en­

gine (GTE) 61 for performing coordinate transformations and 

other processing, a GPU 62 for generating image data accord­

ing to instructions from the CPU 51, a frame buffer 63 for 

storing image data generated by the GPU 62, and an image de­

coder 64 for decoding image data compressed and encoded by 

an orthogonal transform such as a discrete cosine transform.

The image decoder 64 is controlled by the CPU 51 to de­

code image data of a still or moving image stored in the 

main memory 53, and store the decoded image into the main 
memory 53.

Image data reproduced by the image decoder 64 is trans­

ferred to the frame buffer 63 by the GPU 62, and can be used 

as a background for an image plotted by the GPU 62.

The sound system 70 comprises an SPU 71 for generating 

music sounds, sound effects, etc. based on instructions from 

the CPU 51, a sound buffer 72 for storing waveform data from 

the SPU 71, and a speaker 73 for outputting music sounds, 

sound effects, etc. generated by the SPU 71.

The optical disk controller 80 comprises an optical 

disk drive 81 for reproducing application programs and data 

recorded on an optical disk such as a CD-ROM or the like, a

13
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decoder 82 for decoding programs and data that are recorded 

with an error correcting code added thereto, and a buffer 83 

for temporarily storing data read from the optical disk 

drive 81 so as to allow the data from the optical disk to be

5 read at a high speed. An auxiliary CPU 84 is connected to

the decoder 82.

The communication controller 90 comprises a communica­

tion control mechanism 91 for controlling communication with

the CPU 51 via the BUS. The communication control mechanism

10 91 has the controller connectors 9A, 9B to which the manual

controller 20 for entering commands from the user is con­

nected, and the memory card insertion units 8A, 8B for re­

ceiving a memory card 10 as an auxiliary memory device for 

storing game settings, etc. and the portable electronic de-

15 vice 100.

The manual controller 20 connected to one of the con-
• ·j .... troller connectors 9A, 9B has 16 command keys, for example,··· ·

•’I**; for entering commands from the user, and transmits statuses
• · ·• « ·*··..· of the command keys about 60 times per second to the commu-• e ·• · » «
20 nication control mechanism 91 by way of synchronous communi-

: cation according to an instruction from the communication• · · ·♦ · ·
control mechanism 91. The communication control mechanism

.··’·. 91 transmits the statuses of the command keys to the CPU 51.• · « ·
*Σ*·*ϊ In this manner, commands from the user are applied to

...25 the CPU 51, which carries out a process according to the
• · ·

······ commands based on the game program being executed.

A large amount of image data needs to be transferred at

14
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high speed between the main memory 53, the GPU 62, the image 

decoder 64, and the decoder 82 for reading a program, dis­

playing an image, or generating and storing image data.

In the video game apparatus 1, data are transferred di­

rectly between the main memory 53, the GPU 62, the image de­

coder 64, and the decoder 82 according to the DMA data 

transfer under the control of the peripheral device control­

ler 52, rather than the CPU 51. Therefore, the burden on 

the CPU 51 can be reduced for data transfer, and high-speed 

data transfer can be achieved between the main memory 53, 

the GPU 62, the image decoder 64, and the decoder 82.

When setting data of a game being executed need to be 

stored, the CPU 51 transmits the setting data to the commu­

nication control mechanism 91, which writes the transmitted 

setting data into the memory card 10 or the portable elec­

tronic device 100 which is inserted in the memory card in­

sertion unit 8A or 8B.

The communication control mechanism 91 has a built-in

protection circuit for protection against electric break­

down. The memory card 10 and the portable electronic device 

100 are separate from the BUS, and can be connected and dis­

connected while the video game apparatus 1 is being ener­

gized. Therefore, when the memory card 10 and the portable 

electronic device 100 suffer a storage capacity shortage, a 

new memory card can be connected without having to turn off 

the video game apparatus 1. Consequently, any game data 

that need to be backed up can be stored in a new memory card

15
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connected to the video game apparatus 1, without the danger 

of being lost.

As shown in FIG. 4, the video game apparatus 1 further 

includes a parallel I/O interface (PIO) 96 and a serial I/O

5 interface (SIO) 97 which serve to connect the memory card 10

and the portable electronic device 100 to the video game ap­

paratus 1.

The portable electronic device 100 according to the em­

bodiment of the present invention will be described below.

10 It is assumed that the portable electronic device 100 will

be used as a slave unit connected to the video game appara­

tus 1 which serves as a master unit.

The portable electronic device 100 is inserted into one 

of the memory card insertion units 8A, 8B in the slots 7A,

15 7B of the video game apparatus 1, and can be used as a memo­

ry card 10 (see FIG. 24) inherent in the connected manual 

controller 20. For example, if two users or game players 

play a game on the video game apparatus 1, then two portable
• ·• .... electronic devices 100 are connected to store game results• · · ·

·’*??§ of the respective users.
• · ·
··*./ In order to electrically connect power supply terminals• · ···· ·

and ground terminals earlier than the other terminals when
·..·*: the memory card 10 and the portable electronic device 100
• · · ·• · · ■
” * are inserted into the memory card insertion units 8A, 8B,

.**25 those power supply terminals and ground terminals of connec-
*ϊ’··Σ tors of the memory card 10 and the portable electronic de-

.... vice 100 are made longer than the other terminals for the

16
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purpose of achieving safety and stability of electric opera­

tion. Corresponding connector conductors of the memory card 

insertion units 8A, 8B may be made longer than the other 

connector conductors, or both power supply terminals and

5 ground terminals of connectors of the memory card 10 and the

portable electronic device 100 and the connector conductors 

of the memory card insertion units 8A, 8B may be made longer 

than the other terminals and connector conductors. Further­

more, the connectors of the memory card 10 and the portable

10 electronic device 100 may be asymmetrically shaped in their

longitudinal direction for preventing themselves from being 

inserted in the wrong direction.

FIGS. 5 through 8 show the portable electronic device
100 in detail.

15 As shown in FIG. 5, when the portable electronic device

100 is used singly and powered by a battery mounted therein, 

the display unit 130 thereof displays the alphabetical let­

. ter "A", for example, in a normal display orientation a as
• ·

: .··. described later on.• · · ·• · · ·
’••*20 As shown in FIGS. 5 through 8, the portable electronic• · · '• · ·

device 100 has a housing 101 which supports a manual control• · ···· ·
pad 120 having one or more direction buttons 121 and a deci-

• · « ·
’··’ · sion button 122 for entering events and making various se-• · · ·• · ·

lections, a display unit 130 such as a liquid crystal dis-
·*’’2δ play (LCD) unit or the like, and a window 140 for wireless

’ · communication such as infrared communication with a wireless

.··;·. communication command unit.

17
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The housing 101 comprises an upper shell 101a and a 

lower shell 101b, and houses a board 151 which supports 

memory devices, etc. thereon. The housing 101 is shaped so 

as to be insertable into either one of the slots 7A, 7B in

5 the casing 2 of the video game apparatus 1. The housing 101

has a connector 150 on the side of one end thereof which in­

cludes a rectangular window.

The window 140 is mounted on a substantially semicircu­

lar end of the housing 101 remote from the connector 150.

10 The display unit 130 occupies a substantially half area of

the upper shell 101a of the housing 101, and is positioned 

near the window 140. The manual control pad 120 occupies 

the other substantially half area of the upper shell 101a, 

and is positioned remotely from the window 140. The manual

15 control pad 120 comprises a substantially square lid 110

that is angularly movably supported on the housing 101 and 

supports thereon the direction buttons 121 and the decision 

button 122, and switch pressers 102, 103 positioned in an
• ·; .... area of the housing 101 which can be opened and closed by• · · ·
<:2·0 the lid 110.
• · ·
··· · The direction buttons 121 and the decision button 122• · ·• · ·• · · ·

extend through the lid 110 from its upper surface to its

·«· : lower surface. The direction buttons 121 and the decision• · · ·• · ·
’* * button 122 are supported on the lid 110 for movement into

.••*25 and out of the upper surface of the lid 110.• · · ·
·:*’·: The switch pressers 102, 103 have respective pressing

.... elements supported on the housing 101 for movement into and

18



out of the upper surface of the housing 101. When one of 

the pressing elements is pressed from above, it presses a 

corresponding a pressure switch such as a diaphragm switch, 

for example, mounted on the board 151 in the housing 101.

5 With the lid 110 closed, the switch pressers 102, 103

are held in vertical alignment with the direction buttons 

121 and the decision button 122, respectively. Therefore, 

while the lid 110 is being closed over the housing 101, when 

the direction buttons 121 and the decision button 122 are

10 pressed from above into the upper surface of the lid 110,

the direction buttons 121 and the decision button 122 cause

the pressing elements of the corresponding switch pressers 

102, 103 to press corresponding pressure switches in the 

housing 101.

15 As shown in FIG. 8, power and signal terminals 152 are

mounted on the board 151 and disposed in the window of the

connector 150.

The connector 150 has a shape and dimensions that are
• ·• .... identical to those of the memory card 10 used in the video• · · ·

game apparatus 1.
• · ·
···..· An arrangement of major components of the portable• · ·• · · «

electronic device 100 will be described below with reference

to FIG. 9.• · · *• · ·
As shown in FIG. 9, the portable electronic device 100 

.••*25 comprises a control means 41 for controlling operation of

the portable electronic device 100, an apparatus connection 

.... connector 26 for connection to one of the slots 8A, 8Bb of
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the video game apparatus 1 as an information-handling appa­

ratus, and a nonvolatile memory 46 for storing data and/or 

programs, as with the normal memory card 10 described above.

The control means 41 comprises a microcomputer, for ex­

ample. The control means 41 has, disposed therein, a pro­

gram memory 41a as a program storage means for storing a 

program, and a video memory 41b for storing display data to 

be displayed on the display unit (display means) 130. The 

nonvolatile memory 46 comprises a semiconductor memory such 

as a flash memory which is capable of retaining stored data 

even when the portable electronic device 100 is turned off.

The portable electronic device 100 has a battery 49 as

described later on, and it can use a static random-access 

memory (SRAM) for inputting and outputting data at high 

speed, rather than the nonvolatile memory 46.

The control means 41 controls the execution of a pro­

gram stored in the program memory 41a. The control means 41 

also functions as a connection detecting means for detecting 

when the portable electronic device 100 is connected to the 

video game apparatus 1 as a master unit. Moreover, the con­

trol means 41 also serves as a display control means for in­

verting the display orientation of data on the display unit 

130, i.e., for setting the display orientation of data on 

the display unit 130 to a predetermined direction when it 

detects the connection of the portable electronic device 100 

to the video game apparatus 1, and inverting the display 

orientation of the data upside down when it subsequently de-
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tects the portable electronic device 100 being disconnected

from or not connected to the video game apparatus 1.

In addition, the portable electronic device 100 has an

event input means 120 such as control buttons for controll-

5 ing a stored program, a display means 130 such as a liquid

crystal display (LCD) unit or the like for displaying vari­

ous items of information depending on the program via the

video memory 41b, a wireless communication means 48 for

sending data to and receiving data from another memory card

10 or the like through an infrared radiation or the like via

the window 140, and a battery 49 for supplying electric en­

ergy to various components of the portable electronic device
100.

The battery 49, which serves as a small-size power sup-
15 ply means, allows the portable electronic device 100 to op­

erate independently even when it is removed from the slots

7A, 7B of the video game apparatus 1. The battery 49 may

• comprise a chargeable secondary battery. When the portable
• ·* · ·• · · electronic device 100 is inserted in one of the slots 7A, 7B

• ”i2O• · · of the video game apparatus 1, the portable electronic de-
• · ·• · · ·• · ·• · ·• · · ·

vice 100 is supplied with electric energy from the video

game apparatus 1 via a power supply terminal 56 and a diode
• · · ·• · ·• · ·• · · ·• · ·• · ·

57 from a power supply means in the video game apparatus 1.

Specifically, the battery 49 has a connection terminal which

.”•25• · · · is connected to the power supply terminal 56 via a reverse-
•······• · current prevention diode 57. When the portable electronic

• · · ·• · ·• · ·•
device 100 is inserted in one of the slots 7A, 7B of the
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video game apparatus 1, electric energy is supplied from the 

video game apparatus 1 to the portable electronic device 

100, and if the secondary battery is used as the battery 49, 

the secondary battery is charged by part of the supplied

5 electric energy.

The power supply terminal 56 is connected to a port 55 

of the control means 41 via another diode 58. When the port 

55 is supplied with electric energy via the diode 58, the 

control means 41 determines that it is supplied with elec-

10 trie energy from the video game apparatus 1 or a power

supply adapter unit (described later on). When the port 55 

is not supplied with electric energy via the diode 58, the 

control means 41 determines that it is supplied with elec­

tric energy from the battery 49.

15 The portable electronic device 100 also has a clock 45

and a speaker 47 as a sound generating means for generating 

sounds according to the program. The above components of

. the portable electronic device 100 are connected to the con-
• ·

: ·”. trol means 41, and operate under the control of the control• · · · *■• · · ·
’••’2t) means 41.• · ·• · ·• · · ·. .. FIG. 10 shows control items that are carried out by the• · ·• · · ·

control means 41. Whereas the ordinary memory card 10 has
··**
J only an apparatus connection interface 41c (the apparatus

• · ·• · ·
connection interface 11a shown in FIG. 25) for connection to

• · · ·•...2*5 the information-handling apparatus and a memory interface

* * 41d (the memory interface lib shown in FIG. 25) for entering

• data into and retrieving data from the nonvolatile memory
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46, the portable electronic device 100 has, in addition to 

those interfaces, an interface assembly 41e including a dis­

play interface, a control command input interface, a sound 

interface, a wireless communication interface, and a clock 

management interface, and a program download interface 4If.

Since the control means 41 of the portable electronic 

device 100 has interfaces (drivers) for managing functions 

added according to the embodiment of the present invention, 

independently of the management for the apparatus connection 

interface and the nonvolatile memory interface, which are 

conventional functions, the portable electronic device 100 

is compatible with the conventional functions.

The portable electronic device 100 can be used as a 

portable game device when a game application is executed, 

because it has the event input means 120 such as control 

buttons for controlling a program being executed, and the 

display means 130 in the form of a liquid crystal display 

(LCD) unit or the like.

The portable electronic device 100 has a function to 

store a program downloaded from the video game apparatus 1 

into the program memory 41a of the microcomputer 41. 

Therefore, an application program and various driver soft­

ware that operate in the portable electronic device 100 can 

easily be changed.

As described above, the portable electronic device 100 

can be controlled in operation independently of the video 

game apparatus 1. Therefore, the portable electronic device
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100 can generate data according to an application stored in 

the program memory 41a as the program storage means, inde­

pendently of the application software in the video game ap­

paratus 1. If the data thus generated is exchanged between 

the portable electronic device 100 and the video game appa­

ratus 1, then the portable electronic device 100 and the 

video game apparatus 1 are capable of cooperative operation, 

i.e., can be linked to each other.

The clock 45 allows the portable electronic device 100 

to share time data with the video game apparatus 1. Spe­

cifically, not only the portable electronic device 100 and 

the video game apparatus 1 can have time data equalized to 

each other, but they can share data for controlling the pro­

gress of games which they execute independently of each 

other, according to real time.

A specific example of cooperative operation between the 

terminal 100 and the video game apparatus 1 will be de­

scribed later on.

FIG. 11 schematically illustrates the manner in which 

wireless communications are carried out between two portable

electronic devices 100. The wireless communication means 48

of the portable electronic devices 100 can send data to and

receive data from each other via the windows 140 which serve

as wireless communication windows for effecting wireless 

communications with infrared rays or the like. Therefore, a 

plurality of portable electronic devices 100 are allowed to 

exchange internal data with each other. The internal data
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include data transferred from the information-handling appa­

ratus such as the video game apparatus 1 and stored in the 

nonvolatile memory 46 and the program memory 41a in the 

portable electronic device 100.

5 The portable electronic device 100 has been described

as an auxiliary storage unit for the video game apparatus 1. 

However, the portable electronic device 100 can be used in 

various applications.

A specific example of cooperative operation between the 

10 portable electronic device 100 and the video game apparatus

1 will be described below.

As described above, the portable electronic device 100 

can share game data generated by the control means or micro­

computer 41, time data produced by the clock 45 in the port-

15 able electronic device 100, and data generated by another

portable electronic device 100 and transmitted via the wire­

less communication means 48, with the video game apparatus

1.
• ·. ... FIG. 12 is illustrative of cooperative operation of the• · · ·

·*’ϊ?Θ video game apparatus 1 as the master unit and the portable
• · ·
··· · electronic device 100 as the slave unit.• · ·• · ···· ·

In the specific example of cooperative operation, an
•I?’: optical disk (CD-ROM) 79 (see FIG. 4) as a recording medium
• · · ·• · ·

with an application software program recorded therein is 

.*••25 loaded in the video game apparatus 1, and the program read

’·**“ from the optical disk is downloaded to the portable elec-

.... tronic device 100 inserted in the slot 7A of the video game
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apparatus 1.

Prior to describing the specific example of cooperative 

operation, a process of downloading the program as a basis 

for such cooperative operation will first be described below

5 with reference to FIGS. 13 and 14.

FIG. 13 shows a flow of program data which occurs when 

an application program such as of a video game supplied from 

the optical disk (CD-ROM) 79 loaded in the disk loading unit 

3 of the video game apparatus 1 is directly transferred

10 (downloaded) via the CPU 51 of the video game apparatus 1 to

the program memory 41a in the microcomputer 41 of the port­

able electronic device 100.

FIG. 14 shows a sequence of downloading the program da­

ta shown in FIG. 13.

15 In step SI shown in FIG. 14, an application program of

a video game which is to be run by the microcomputer 41 in

the portable electronic device 100 (hereinafter also

referred to as "slave unit”) is read as data from the opti-

j .··. cal disk 79 loaded in the disk loading unit 3 of the video• · · ·
•’’20 game apparatus 1 (hereinafter also referred to as "master
• · ·
··· · unit"). Generally, the application program thus read is• · ·• · · ·

different from an application program that is run by the

·..· I video game apparatus 1.• · · ·• · ·
” * In step S2, the CPU 51 issues a "program download re-

.”•25 quest command" to the microcomputer 41. The CPU 51 performs• · · · *·
polling in order to receive a "program download permission 

.... status" from the microcomputer 41. The polling refers to a
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process of interrogation to determine whether there is a

service request or not.

In step S3, the microcomputer 41 receives the "program 

download request command" from the CPU 51.

5 In step S4, when the microcomputer 41 finishes a rou­

tine which is being presently executed and is able to ex­

ecute program downloading, the microcomputer 41 returns the 

"program download permission status" to the CPU 51.

In step S5, when the CPU 51 receives the "program down- 

10 load permission status" from the microcomputer 41, the CPU

51 transfers (downloads) the program read from the CD-ROM in 

step SI to the program memory 41a of the portable electronic 

device 100 and stores the program in the program memory 41a. 

The CPU 51 performs polling to receive a "program start per-

15 mission status" from the microcomputer 41.

The addresses of the program memory 41a where the down­

loaded data are stored are managed by the microcomputer 41. 

While the program downloaded from the master unit has been
• ·

; .... described as being stored in the program memory 41a, the• · · ·
program may be stored in a memory such as a SRAM or the like

• · ·• · ·
*··..· capable of inputting and outputting data at high speed.• · ···· ·

In step S6, the microcomputer 41 receives the program
• · · ·

·..· : transferred from the master unit as data, and stores the re-····• · ·
” * ceived program in the program memory 41a. At this time, the

.’”25 CPU 51 sees the program data as being directly stored in the

program memory 41a of the portable electronic device 100.

.••j. As described above, the addresses of the program memory 41a
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are managed by the microcomputer 41.

In step S7, when the microcomputer 41 receives final 

program data from the master unit and is ready to execute 

the program, the microcomputer 41 returns the "program start

5 permission status” to the CPU 51.

In step S8, the CPU 51 receives the "program start per­

mission status” from the microcomputer 41, and issues a 

"program start command".

In step S9, when the microcomputer 41 receives the 

10 "program start command" from the CPU 51, the microcomputer

41 starts to run the program from a predetermined address.

According to the above processing sequence, the appli­

cation program is directly transferred (downloaded) from the 

video game apparatus 1 to the program memory 41a in the mi-

15 crocomputer 41 of the portable electronic device 100 that is

inserted in the video game apparatus 1.

As described above, the means for supplying the appli­

cation program is not limited to the recording medium such
. ...* as an optical disk 79 or the like, but the application pro-
• · · ·
•*‘20 gram may be supplied via a communication link. If the ap-
• · ·
··· · plication program is supplied via a communication link, then
• · ·• · · ·

only the processing in step SI shown in FIG. 14 is changed.

The above downloading process downloads the application• · · ·• · ·
” * program directly from the video game apparatus 1 to the pro-

.•••25 gram memory 41a in the microcomputer 41 of the portable• · ··
*Σ*“ί electronic device 100 that is inserted in the video game ap-

.... paratus 1.
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However, the CPU 51 may first download data of an ap­

plication program to the nonvolatile memory 46 in the port­

able electronic device 100, and thereafter the application 

program data may be copied to the program memory 41a in the

5 microcomputer 41, after which the application program may be

executed.

FIG. 15 shows such a flow of program data, and FIG. 16 

shows a sequence of downloading the program data shown in

FIG. 15.

10 As shown in FIG. 15, an application program of a video

game which is supplied from the CD-ROM 79 loaded in the disk 

loading unit 3 of the video game apparatus 1 is transferred 

(downloaded) via the CPU 51 of the video game apparatus 1 to 

the nonvolatile memory 46 in the portable electronic device

15 100, thereafter copied to the program memory 41a in the mi­

crocomputer 41, and then executed.

In step Sil shown in FIG. 16, an application program of 

a video game which is to be run by the microcomputer in the 

portable electronic device 100 is read as data from the CD-• · ·• til
.*’2D ROM 79 loaded in the disk loading unit 3 of the video game
• · ·

! apparatus 1.• · ·• · ·
In step S12, the CPU 51 transfers (downloads) the pro-

·**·’: gram data read from the CD-ROM 79 to the nonvolatile memory
• · · ·
·· · 46 in the portable electronic device 100. This process is

.··&$ the same as when data are backed up in a conventional video« ···
*:*··: game apparatus.

.... In step S13, the microcomputer 41 receives the program
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transferred from the CPU 51 as data, and stores the received
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program data in the nonvolatile memory 46, in the same man­

ner as with the conventional data backup process.

In step S14, the video game apparatus 1 issues a "pro­

gram start request command" with an address added where the 

downloaded program is to start.

In step S15, when the microcomputer 41 receives the 

"program start request command" from the CPU 51, the micro­

computer 41 copies data of an indicated size to the program 

memory 41a from the address indicated by the above command 

in the nonvolatile memory 46.

In step S16, the microcomputer 41 executes the program 

copied to the program memory 41a from its starting address.

According to the above process, the program of the ap­

plication software is transferred (downloaded) from the 

video game apparatus 1 via the nonvolatile memory 46 to the 

program memory 41a in the microcomputer 41 of the portable

electronic device 100.

Generally, the application program downloaded from the 

video game apparatus 1 to the portable electronic device 100 

is different from an application program that is run by the 

video game apparatus 1. However, the downloaded application 

program may be run on both the video game apparatus 1 and 

the portable electronic device 100. In such a case, the CPU 

of the video game apparatus 1 and the microcomputer of the 

portable electronic device 100 need to comprise identical

processors.

•25
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A process of cooperative operation in which an applica­

tion software program downloaded from the video game appara­

tus 1 as described above is independently executed by the

portable electronic device 100, and results of the executed

5 application software program are sent to the video game ap­

paratus 1 will be described below.

10

In the process of cooperative operation, attribute data

of a person or character that appear in a role-playing game

or the like played by the video game apparatus 1 are down­

loaded to the portable electronic device 100. The attribute

data are representative of extents of growth, personalities,

etc.

15

The person or character in the role-playing game or the

like is grown on the program executed by the microcomputer

41 of the portable electronic device 100, so that the at-

•
• ·* ··♦ · ·

tributes thereof are changed independently of the program

that is executed by the video game apparatus 1.

The portable electronic device 100 is arranged to be

able to operate independently, and is small in size and can

conveniently be carried around. Therefore, the user (game
• ·' ·• ·· ·• ··• · ···« ·

player) can carry and grow a person or character according

to the program executed by the portable electronic device
β β o β• · ·• · ·• · · «• · ··* *

100. The user can also transfer (upload) the attributes of

the person or character that the user has grown from the

.—25• · · · •
• ·

portable electronic device 100 to the video game apparatus

1. When the attributes of the person or character that the

···· t · ·«· ·
user has grown are transferred from the portable electronic
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device 100 to the video game apparatus 1, the person or 

character whose attributes have been changed can be incorpo­

rated in the program executed by the video game apparatus 1.

As described above, the attributes of a person or char­

acter can be shared by the video game apparatus 1 and the 

portable electronic device 100, and can be changed by each 

other, thereby making the video game capable of developing 

itself based on cooperative operation of the video game ap­

paratus 1 and the portable electronic device 100.

Changing data displayed on the display unit 130 of the 

portable electronic device 100 depending on how the portable

electronic device 100 is connected will be described below

with reference to FIGS. 17 through 23. It is assumed in the 

description which follows that the lid 110 (see FIGS. 3, 6, 

7, and 8) of the portable electronic device 100 does not 

have the L-shaped cover for covering the power and signal

terminals 152 of the connector 150, as shown in FIG. 20.

As shown in FIG. 17, when electric energy is supplied 

from a power supply adapter unit 500 to the portable elec­

tronic device 100, the display unit 130 first displays an 

alphabetical letter "A", for example, in the upside-down 

display orientation β. Then, when one of the direction but­

tons 121 and the decision button 122 is pressed once, the 

alphabetical letter "A” is inverted into the normal display 

orientation a. Insofar as the portable electronic device 

100 is energized by the power supply adapter unit 500, the 

alphabetical letter "A" remains to be displayed in the nor-
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mal display orientation a.

The power supply adapter unit 500 has a power supply 

circuit 602 (see FIG. 20) serving as a power supply means 

for converting the commercial power supply from a plug 600 

into a power supply for energizing the portable electronic 

device 100. The converted power supply for energizing the 

portable electronic device 100 has a DC voltage which is 

slightly higher than the forward voltage that renders the 

diodes 51, 50 conductive against the voltage of the battery

49.

As shown in FIG. 20, the power supply adapter unit 500 

has connectors 501a, 501b, 501c as connector means for in­

sertion into respective openings 150a, 150b, 150c in the 

connector 150 of the portable electronic device 100. When 

the connectors 501a, 501b, 501c are inserted into respective 

openings 150a, 150b, 150c, their pin-type terminals are 

brought into abutment against respective terminals (not 

shown) of the connector 150, thus electrically connecting 

the power supply adapter unit 500 to the portable electronic

device 100.

At this time, ribs 150x, 150y of the connector 150 are 

inserted respectively into grooves 501x, 501y in the power 

supply adapter unit 500. The connector 501a is narrower 

than the other connectdrs 501b, 501c, and has a corner or 

corners rounded for preventing the power supply adapter unit 

500 from being inserted in a wrong attitude into the connec­

tor 150.

...25
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As shown in FIGS. 17, 18, and 19, when the portable 

electronic device 100 is connected to the power supply adap­

ter unit 500, the power supply circuit 602 (see FIG. 20) of 

the power supply adapter unit 500 supplies electric energy 

via the terminal 56 (see FIG. 9), the diode 57, and the di­

ode 58 to the control means 41 of the portable electronic 

device 100. When the portable electronic device 100 is con­

nected to the video game apparatus 1, electric energy is 

supplied from the video game apparatus 1 via the terminal 56 

and the diode 57 to the portable electronic device 100.

The display unit 130 displays data in three different 

display orientations (1), (2), and (3), described below, de­

pending on how the portable electronic device 100 is con­

nected.

(1) When the portable electronic device 100 is singly 

used, i.e., when the portable electronic device 100 is ener­

gized by the battery 49 thereof, the control means 41 con­

trols the video memory 41b to display data on the display 

unit 130 in the normal display orientation a as shown in

FIG. 5.

The normal display orientation is a display orientation 

in which, as shown in FIG. 21, the displayed data is verti­

cally oriented in a direction which is the same as the ver­

tical direction of the portable electronic device 100 in 

which the display unit 130 is in an upper position and the 

manual control pad 120 is in a lower position, i.e., the 

vertical direction of the displayed data is the same as the

...25
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normal vertical direction of the portable electronic device 

100. Stated otherwise, the normal display orientation is a 

display orientation in which the display unit 130 disposed 

below the window 140 is in an upper position and the manual 

control pad 120 is in a lower position. This display orien­

tation is referred to as the normal display orientation a.

In the normal display orientation a, as shown in FIG. 

21, the alphabetical letter "A" is displayed as it is in its 

normal orientation (see also FIG. 5). FIG. 21 also shows a 

conceptual representation of the association between the 

display unit 130 and the video memory 41b of the portable

electronic device 100.

(2) When the portable electronic device 100 is connect­

ed to the video game apparatus 1 or the power supply adapter 

unit 500 and supplied with electric energy therefrom, the 

control means 41 detects the supply of electric energy from 

the external source via the diode 58 and the port 55, and 

controls the video memory 41b to display data on the display 

unit 130 in a display orientation opposite to the normal 

display orientation a.

The display orientation opposite to the normal display 

orientation a is a display orientation opposite to the dis­

play orientation in which, as shown in FIG. 21, the display­

ed data is vertically oriented in a direction which is the 

same as the vertical direction of the portable electronic 

device 100 in which the display unit 130 is in an upper 

position and the manual control pad 120 is in a lower posi­

•25
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tion, i.e., the vertical direction of the displayed data is 

opposite to the normal vertical direction of the portable

electronic device 100. Stated otherwise, as shown in FIG.

22, the display orientation opposite to the normal display 

orientation a is a display orientation in which the display 

unit 130 is in a lower position and the manual control pad 

120 is in an upper position. This display orientation is 

referred to as the inverted display orientation β (see FIGS. 

1 and 17).

In the inverted display orientation β, the alphabetical 

letter "A" is displayed upside down on the display unit 130, 

as shown in FIG. 22 (see also FIG. 1). FIG. 22 also shows a 

conceptual representation of the association between the 

display unit 130 and the video memory 41b of the portable

electronic device 100.

The inverted display orientation β continues under the 

control of the control means 41 insofar as the portable 

electronic device 100 is connected to the casing 2 of the 

video game apparatus 1 and supplied with electric energy

therefrom, as shown in FIG. 1.

The inverted display orientation β shown in FIG. 22 is 

selected under the control of the control means 41 when the

portable electronic device 100 is connected to the power 

supply adapter unit 500, as shown in FIG. 17, and the manual 

control pad 120 (the buttons 121, 122) the portable elec­

tronic device 100 has never been pressed after the plug 600 

has been connected to a commercial power supply outlet.
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(3) As described above under (2), when the portable 

electronic device 100 is connected to the power supply adap­

ter unit 500, the control means 41 recognizes the supply of 

electric energy from the power supply adapter unit 500. At 

this time, the control means 41 first controls the video 

memory 41b to display the letter "A" in the inverted display 

orientation β as shown in FIG. 22. Thereafter, when the 

control means 41 detects a pressing of the manual control 

pad 120, the control means 41 controls the video memory 41b 

to display the letter ’A" in the normal display orientation 

a on the display unit 130, as shown in FIG. 17 or 21.

An example of inversion of the display orientation on 

the display unit 130 will be described below with reference

to FIGS. 21 and 22.

As described above, FIG. 21 shows the normal display 

orientation a which is selected when the portable electronic 

device 100 is connected to the power supply adapter unit 500 

and the manual control pad 120 is pressed at least once, or 

when the portable electronic device 100 is not connected to 

another electronic device, or when the portable electronic 

device 100 is disconnected to the video game apparatus 1 and 

used singly.

Only when the display unit 130 displays data in the in­

verted display orientation β upon detection of a transition 

from the connected state to the non-connected (disconnected) 

state of the portable electronic device 100 based on whether 

there is supplied electric energy or not or based on commu-
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nications, e.g., when the portable electronic device 100 is

connected to the video game apparatus 1, the control means 

41 inverts the inverted display orientation β into the nor­

mal display orientation a. However, when the display unit 

130 displays data in the inverted display orientation a upon

a transition from the connected state to the non-connected

state of the portable electronic device 100, e.g., when the 

portable electronic device 100 is connected to the power 

supply adapter unit 500 and the manual control pad 120 has 

been pressed once, the control means 41 does not invert the 

normal display orientation a.

FIG. 22 is also illustrative of the inverted display 

orientation β at the time the portable electronic device 100 

is connected to the video game apparatus 1, i.e., the con­

nected portable electronic device 100 is directed upside 

down with respect to the user.

The video memory 41b of the control means 41 shown in 

FIG. 9 comprises 32 32-bit registers.

In FIGS. 21 and 22, reference characters BPO - BP31

correspond the respective 32 registers (hereinafter referred 

to as "registers BPO - BP31") of the video memory 41b. Each 

of the registers BPO - BP31 has 32 bits ranging from an LSB 

(Least Significant Bit) to an MSB (Most Significant Bit).

As shown in FIG. 21, for the normal display orientation 

a, data are written successively from the register BPO to 

the register BP31 of the video memory 41b in a downward di­

rection on the display screen of the display unit 130 and
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successively from the LSB to the MSB of the video memory 41b 

in a rightward direction on the display screen of the dis­

play unit 130.

As shown in FIG. 22, for the inverted display orienta­

tion β, data are written successively from the register BP31 

to the register BPO of the video memory 41b in a downward 

direction on the display screen of the display unit 130 and 

successively from the MSB to the LSB of the video memory 41b 

in a rightward direction on the display screen of the dis­

play unit 130.

While the power supply adapter unit 500 has been de­

scribed as being connected to the commercial power supply, 

the power supply adapter unit 500 may have a built-in bat­

tery therein. If the power supply adapter unit 500 has a 

built-in battery therein, then it can be carried to a de­

sired place.

The video memory 41b may not employ the registers BPO - 

BP31, but may comprise a frame buffer such as an SRAM or the 

like. If the video memory 41b comprises a frame buffer, a 

readout address is selected to be an address corresponding 

to the upper left position of the display screen. For the 

normal display orientation a, a writing start address is set 

to the upper left position of the display screen. For the 

inverted display orientation β, a writing start address is 

set to the lower right position of the display screen.

While the portable electronic device 100 is being con­

nected to the video game apparatus 1, the user cannot press

»••25
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the manual control pad 120 of the portable electronic device 

100. While the portable electronic device 100 is being con­

nected to the power supply adapter unit 500, as shown in 

FIG. 17, the user can press the manual control pad 120 of 

the portable electronic device 100. Accordingly, the dis­

play orientation depending on the apparatus or unit to which 

the portable electronic device 100 is connected can be 

achieved with a highly simple arrangement.

A program for inverting displayed data as shown in FIG. 

23 is stored in a recording medium, e.g., the nonvolatile 

memory 46. When one of the events (1), (2), and (3) de­

scribed below occurs, the program for inverting displayed 

data is read from the nonvolatile memory 46, written into 

the program memory 41a, and executed by the control means 

(microcomputer) 41.

Specifically, the program for inverting displayed data 

is executed by the control means 41 (1) when the portable

electronic device 100 is turned on at the time it is used

singly, or (2) when the portable electronic device 100 is 

inserted into the slot 7A of the video game apparatus 1 and 

the video game apparatus 1 is turned on (the video game ap­

paratus 1 may have already been turned on), or (3) when the 

portable electronic device 100 is connected to the power 

supply adapter unit 500 and the power supply adapter unit 

500 is turned on (the power supply adapter unit 500 may have 

already been turned on).

The program for inverting displayed data shown in FIG.
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23 may be stored in the optical disk 79, and when the port­

able electronic device 100 is connected to the video game 

apparatus 1, the program for inverting displayed data may be 

downloaded from the video game apparatus 1 directly to the 

program memory 41a of the portable electronic device 100, as 

described above with reference to FIG. 13, or the program 

for inverting displayed data may be downloaded from the 

video game apparatus 1 via the nonvolatile memory 46 to the 

program memory 41a, as described above with reference to 

FIG. 15, after which the program for inverting displayed da­

ta may be executed by the control means (microcomputer) 41.

The program for inverting displayed data will be de­

scribed below with reference to FIG. 23. In step S21 shown

in FIG. 23, the control means 41 detects a connection of the

portable electronic device 100. Specifically, the control 

means 41 detects whether the portable electronic device 100 

is connected to the video game apparatus 1 or the power 

supply adapter unit 500 based on whether communications can 

be established to the video game apparatus 1 via the appara­

tus connection connector 26 or whether electric energy is 

supplied to the port 55.

If electric energy is not supplied to the port 55 in 

step S21, then the control means 41 determines in step S22 

that the portable electronic device 100 operates singly 

based on the supply of electric energy from the battery 49. 

In step S23, the control means 41 displays data in the nor­

mal display orientation a, which represents a display orien-

.-:^5
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tation at the time the internal power supply is employed, on 

the display unit 130, as shown in FIG. 5.

If electric energy is supplied to the port 55 in step 

S21, then the control means 41 determines in step S22 that 

the portable electronic device 100 is supplied with electric 

energy from the video game apparatus 1 or the power supply 

adapter unit 500, i.e., that the portable electronic device 

100 is connected to the video game apparatus 1 or the power 

supply adapter unit 500. In step S24, the control means 41 

displays data in the inverted display orientation β, which 

represents a display orientation at the time the external 

power supply is employed, on the display unit 130, as shown

in FIG. 1 or 17.

Thereafter, the control means 41 determines whether 

there is a manual control input from the manual control pad 

120 as a manual control input means in step S25. In this 

embodiment, a manual control input is entered from the manu­

al control pad 120 when the portable electronic device 100 

is connected to the power supply adapter unit 500. If there 

is a manual control input from the manual control pad 120, 

then the control means 41 inverts the present display orien­

tation, i.e., inverts the inverted display orientation β in­

to the normal display orientation a, and displays data in 

the normal display orientation a (see FIG. 17).

If there is no manual control input from the manual 

control pad 120, e.g., if the manual control pad 120 cannot 

be pressed as when the portable electronic device 100 is
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connected to the video game apparatus 1, as shown in FIG. 1, 

then control goes to steps S21, S22 and continues the in­

verted display orientation β in step S24.

As described above, when the portable electronic device 

100 is disconnected to the video game apparatus 1 after the 

inverted display orientation β has been continued on the 

display unit 130, the control means 41 executes the connec­

tion detecting processing in step S21 by way of an inter­

rupt, detects the supply of electric energy from the inter­

nal battery 49 in step S22, and inverts the inverted display 

orientation β (see FIG. 1) into the normal display orienta­

tion a (see FIG. 5).

In FIG. 1, the manual control pad 120 cannot be pressed 

while the portable electronic device 100 is being connected 

to the video game apparatus 1. If the portable electronic 

device 100 and/or the video game apparatus 1 is structured 

such that the manual control pad 120 can be pressed while 

the portable electronic device 100 is' being connected to the 

video game apparatus 1, then the display orientation may be 

Inverted by executing step S21, step S22 (EXTERNAL), step 

S24, step S25 (YES), and step S23 successively in that or­

der.

In the above embodiment, when the portable electronic 

device 100 is connected to another device, e.g., the power 

supply adapter unit 500, the display unit 130 displays data 

in the inverted display orientation β. When a manual con­

trol input is subsequently entered via the manual control
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pad 120, the inverted display orientation β changes to the 

normal display orientation a. Therefore, the user can view 

data displayed on the display unit 130 normally, i.e., dis­

played data is not upside down.

5 Further, when the portable electronic device 100 is

connected to the video game apparatus 1 as the master de­

vice, the display unit 130 displays data in the inverted 

display orientation β. In this case also, the user can view 

data displayed on the display unit 130 normally, i.e., dis-

10 played data is not upside down. Under the situation, when

the portable electronic device 100 is disconnected, the in­

verted display orientation β changes to the normal orienta­

tion a instantly. Therefore, when the portable electronic 

device 100 is used singly, the user can view data displayed

15 on the unit 130 normally, i.e., displayed data is not upside

. down.
• ·

:.j”; In the above embodiment, the portable electronic device
• · · ·
*··* · 100 can be used as a portable small-size game machine when• · ·• · ···· ·j .... disconnected from the video game apparatus 1 after a game• · · ·

20 program has been downloaded from the video game apparatus 1
• · « ·
·· · to the portable electronic device 100 connected thereto.• · · ·• · ·• · ·

The portable electronic device 100 may comprise an existing 
•..I? portable telephone set, a PHS (Personal Handy-phone System)

‘ · terminal, or a PDA (Personal Digital Assistant). In such

.‘•:2J5 applications, a power supply adapter for an existing port-♦ · *A
“““ able telephone set, etc. may be handled as the power supply

adapter unit 500.
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Although a certain preferred embodiment of the present 

invention has been shown and described in detail, it should 

be understood that various changes and modifications may be 

made therein without departing from the scope of the append 

ed claims.

• · « • · · ·• · ·• · «

• · · ·» « • · · ·

• · · ·I ·• · · ·
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THE CLAIMS DEFINING THE INVENTION ARE AS FOLLOWS:

1. A portable electronic device having an interface for

connection to an entertainment apparatus, comprising:

5 program storage means for storing a program;

control means for controlling the execution of the pro­
gram;

display means for displaying information based on the

program which is executed;

10 manual control input means for controlling said pro­
gram;

connection detecting means for detecting a connection

to said entertainment apparatus; and

display control means for setting the orientation of
15

•
• ·

information displayed by said display means to a predeter­

mined orientation when said connection detecting means de-
• · ·• · ·• · · V• · · ·• · ·• · ·

tects a connection to said entertainment apparatus.

• · ·• · ·• · · ·• · ·• · ·« · · · 2. A portable electronic device according to claim 1,
20• · « ·• · ·• · ·• · · ·• · ·• · ·

• · · ·• ·• · · · •• ·

wherein said display control means comprises:

means for setting the orientation of the information

displayed by said display means to said predetermined orien­

tation when said connection detecting means detects the con­

nection to said entertainment apparatus, and thereafter in-
·· · ·

‘..25•
• ·

verting the information displayed in said predetermined ori­

entation and displaying the inverted information in an in­

verted orientation when a manual control input is entered
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via said manual control input means.

3. A portable electronic device according to claim
1, wherein said display control means comprises:

5 means for setting the orientation of the
information displayed by said display means to said 
predetermined orientation when said connection detecting 
means detects the connection to said entertainment 
apparatus, and thereafter inverting the information

10 displayed in said predetermined orientation and displaying 
the inverted information in an inverted orientation when 
said connection detecting means detects a disconnection 
from said entertainment apparatus.

• · · · • · · · · • · · ·• · ·• · · · ·• ·• ··
• · · · • · ·

15 4. A portable electronic device according to claim
1, wherein said connection detecting means comprises means 
for detecting a connection to said entertainment apparatus 
based on communications with said entertainment apparatus.

20 5. A portable electronic device according to claim 1,
wherein said connection detecting means comprises means 
for detecting a connection to said entertainment apparatus 
when electric energy is supplied from said entertainment 
apparatus.

25
6. A portable electronic device according to claim
1, wherein said entertainment apparatus comprises a video 
game apparatus.
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7 . A recording medium storing a program comprising
the steps of:

detecting a connection to an entertainment
apparatus;

5 setting the orientation of displayed information
displayed by a display means to a predetermined 
orientation when a connection to said entertainment 
apparatus is detected; and

thereafter, inverting the information displayed 
10 in said predetermined orientation and displaying the

inverted information in an inverted orientation when a 
disconnection from said entertainment apparatus is 
detected.

15 8. A recording medium according to claim 7, wherein
said entertainment apparatus comprises a video game 
apparatus.

9. A recording medium storing a program comprising
20 the steps of:

detecting a connection to a power supply adapter 
unit having power supply means;

setting the orientation of displayed information 
displayed by a display means to a predetermined

25 orientation when a connection to said power supply adapter 
unit is detected; and

inverting the information displayed in said 
predetermined orientation and displaying the inverted 
information in an inverted orientation when a manual

30 control input from a manual control input means is 
detected.

35

10. A portable electronic device substantially as 
herein described with reference to the drawings.

11. A power supply adapter unit substantially as 
herein described with reference to the drawings.

\ \melb__£ iles \ home$ \Priyanka\Keep\speci\55951-99 .doc 14/01/02
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12. A recording medium substantially as herein
described with reference to the drawings.

Dated this 14th day of January 2002 
5 SONY COMPUTER ENTERTAINMENT INC

By their Patent Attorneys 
GRIFFITH HACK
Fellows Institute of Patent and 
Trade Mark Attorneys of Australia
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