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(57) ABSTRACT 

A memory card With a tilt sensor is inserted into a personal 
digital assistant (PDA). When the PDA is tilted back and 
forth, the tilt sensor detects a tilt angle and outputs the tilt 
angle to an A/D converter. The A/D converter converts the 
tilt angle into digital data and supplies the digital data to a 
signal controller. The signal controller converts the format of 
the tilt data (digital data) into a communication format 
processable by the PDA in Which the memory card is 
installed. The signal controller outputs the converted data to 
the PDA through an input/output interface. Accordingly, the 
PDA can control display of a game screen in accordance 
With the tilt data supplied from the memory card. Auser Who 
used to play the game using key input can noW cause the 
PDA to function as a more interesting game machine. 
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FIG. 1A FIG. 1B 
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MEMORY CARD, PERSONAL DIGITAL 
ASSISTANT, INFORMATION PROCESSING 
METHOD, RECORDING MEDIUM, AND 

PROGRAM 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to memory cards, 
personal digital assistants (hereinafter referred to as PDAs), 
information processing methods, recording media, and pro 
grams, and more particularly relates to a memory card Which 
has a sensor, a vibrator, or a speaker and Which records 
therein a game program, a personal digital assistant, an 
information processing method, a recording medium, and a 
program. 

[0003] 2. Description of the Related Art 

[0004] KnoWn memory cards based on ?ash memories can 
store, for example, music data, video data, computer pro 
gram softWare, or other content. 

[0005] For example, a memory card storing a game pro 
gram is installed in a PDA. As a result, the mere PDA 
functions as a game machine. 

[0006] Even When the memory card storing the game 
program is installed in the PDA and the PDA functions as the 
game machine, the PDA cannot receive information other 
than that input by operating buttons, such as tilting of the 
game machine, or cannot output audio data (sound effects) 
and vibrations Which are to be conveyed to a user in 
accordance With the progress of a game. As a result, the PDA 
lacks a game machine feel. 

[0007] Asensor for inputting information such as tilting of 
the game machine, a vibrator for transferring a vibration, or 
a speaker for outputting sound can be mounted on the PDA. 
When the sensor or the vibrator, Which is not generally used, 
is mounted on the PDA, increases in the cost and the siZe are 
caused unnecessarily. 

SUMMARY OF THE INVENTION 

[0008] In vieW of the foregoing circumstances, it is an 
object of the present invention to cause an existing personal 
digital assistant to function as an exciting game machine by 
mounting a sensor, a vibrator, or a speaker on the memory 
card, by storing a game program in the memory card, and 
installing the memory card in the personal digital assistant. 

[0009] A ?rst memory card of the present invention 
includes a recording unit for recording ?rst data to be 
supplied to a personal digital assistant; a detection unit for 
detecting second data indicating the status of the memory 
card connected to the personal digital assistant; and an 
input/output control unit for controlling, in accordance With 
an instruction from the personal digital assistant, the out 
putting of the ?rst data, Which is recorded in the recording 
unit, or the second data, Which is detected by the detection 
unit, and for controlling the inputting of third data from the 
personal digital assistant. 

[0010] The recording unit may further record the third 
data, the inputting thereof being controlled by the input/ 
output control unit. 

Jan. 2, 2003 

[0011] The ?rst data may include at least program data. 

[0012] The second data may include data relating to a tilt 
angle of the memory card, acceleration applied to the 
memory card, or temperature applied to the memory card. 

[0013] The third data may include data indicating a pro 
gram execution status, the data being generated in associa 
tion With the ?rst data. 

[0014] The memory card may include a reWritable 
memory. 

[0015] According to the ?rst memory card of the present 
invention, ?rst data to be supplied to a personal digital 
assistant is recorded. Second data indicating the status of a 
memory card connected to the personal digital assistant is 
detected. In accordance With an instruction from the per 
sonal digital assistant, the outputting of the ?rst data, Which 
is recorded in the recording unit, or the second data, Which 
is detected by the detection unit, is controlled, and the 
inputting of third data from the personal digital assistant is 
controlled. Accordingly, an existing personal digital assis 
tant can function as a more interesting game machine. 

[0016] A ?rst personal digital assistant of the present 
invention includes a reading control unit for controlling the 
reading of program data recorded in a memory card; a 
display control unit for executing the program data, the 
reading thereof being controlled by the reading control unit, 
and for controlling a display screen; and an obtaining unit 
for obtaining data indicating the status of the memory card, 
the data being supplied from the memory card. The display 
control unit controls display of a predetermined image 
displayed on the display screen in accordance With the data 
indicating the status of the memory card, the data being 
obtained by the obtaining unit. 

[0017] The program data may include program data relat 
ing to a game. 

[0018] The data indicating the status of the memory card 
may include data relating to a tilt angle of the memory card, 
acceleration applied to the memory card, or temperature 
applied to the memory card. 

[0019] A ?rst information processing method includes a 
reading control step of controlling the reading of program 
data recorded in a memory card; a display control step of 
executing the program data, the reading thereof being con 
trolled in the reading control step, and of controlling a 
display screen; and an obtaining control step of controlling 
the obtaining of data indicating the status of the memory 
card, the data being supplied from the memory card. In the 
display control step, display of a predetermined image 
displayed on the display screen is controlled in accordance 
With the data indicating the status of the memory card, the 
obtaining of the data being controlled in the obtaining 
control step. 

[0020] Aprogram recorded in a ?rst recording medium of 
the present invention includes a reading control step of 
controlling the reading of program data recorded in the 
memory card; a display control step of executing the pro 
gram data, the reading thereof being controlled in the 
reading control step, and of controlling a display screen; and 
an obtaining control step of controlling the obtaining of data 
indicating the status of the memory card, the data being 
supplied from the memory card. In the display control step, 
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display of a predetermined image displayed on the display 
screen is controlled in accordance With the data indicating 
the status of the memory card, the obtaining of the data being 
controlled in the obtaining control step. 

[0021] A ?rst program of the present invention, Which is 
to be executed by a computer, includes a reading control step 
of controlling the reading of program data recorded in a 
memory card; a display control step of executing the pro 
gram data, the reading thereof being controlled in the 
reading control step, and of controlling a display screen; and 
an obtaining control step of controlling the obtaining of data 
indicating the status of the memory card, the data being 
supplied from the memory card. In the display control step, 
display of a predetermined image displayed on the display 
screen is controlled in accordance With the data indicating 
the status of the memory card, the obtaining of the data being 
controlled in the obtaining control step. 

[0022] According to the ?rst personal digital assistant, the 
?rst information processing method, and the ?rst program, 
the reading of program data recorded in a memory card is 
controlled. The program data, the reading thereof being 
controlled, is executed, and a display screen is controlled. 
Data indicating the status of the memory card, the data being 
supplied from the memory card, is obtained. Display of a 
predetermined image displayed on the display screen is 
controlled in accordance With the obtained data indicating 
the status of the memory card. Accordingly, an existing 
personal digital assistant can function as a more interesting 
game machine. 

[0023] A second memory card of the present invention 
includes a recording unit for recording ?rst data to be 
supplied to a personal digital assistant; a control unit for 
performing predetermined control in accordance With sec 
ond data supplied from the personal digital assistant; and an 
input/output control unit for controlling the outputting of the 
?rst data, Which is recorded in the recording unit, and for 
controlling the inputting of the second data, Which is sup 
plied from the personal digital assistant, in accordance With 
an instruction from the personal digital assistant. 

[0024] The recording unit may further record data indi 
cating a program execution status, the data being generated 
in association With the ?rst data by the personal digital 
assistant. 

[0025] The ?rst data may include at least program data. 

[0026] The second data may include vibration data or 
audio data. The control unit may control vibration genera 
tion or audio output. 

[0027] The memory card may include a reWritable 
memory. 

[0028] According to the second memory card of the 
present invention, ?rst data to be supplied to a personal 
digital assistant is recorded. Predetermined control is per 
formed in accordance With second data supplied from the 
personal digital assistant. In accordance With an instruction 
from the personal digital assistant, the outputting of the 
recorded ?rst data is controlled, and the inputting of the 
second data from the personal digital assistant is controlled. 
Accordingly, an existing personal digital assistant can func 
tion as a more interesting game machine. 
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[0029] A second personal digital assistant of the present 
invention includes a reading control unit for controlling the 
reading of program data recorded in a memory card; a 
display control unit for executing the program data, the 
reading thereof being controlled by the reading control unit, 
and for controlling a display screen; a generation unit for 
generating additional data based on the display status of the 
display screen; and a supplying unit for supplying the 
additional data, Which is generated by the generation unit, to 
the memory card. 

[0030] The program data may include program data relat 
ing to a game. The additional data may include vibration 
data or audio data. 

[0031] A second information processing method of the 
present invention includes a reading control step of control 
ling the reading of program data recorded in a memory card; 
a display control step of executing the program data, the 
reading thereof being controlled in the reading control step, 
and of controlling a display screen; a generation step of 
generating additional data based on the display status of the 
display screen; and a supplying step of supplying the addi 
tional data, Which is generated in the generation step, to the 
memory card. 

[0032] Aprogram recorded in a second recording medium 
of the present invention includes a reading control step of 
controlling the reading of program data recorded in a 
memory card; a display control step of executing the pro 
gram data, the reading thereof being controlled in the 
reading control step, and of controlling a display screen; a 
generation step of generating additional data based on the 
display status of the display screen; and a supplying step of 
supplying the additional data, Which is generated in the 
generation step, to the memory card. 

[0033] A second program of the present invention, Which 
is to be executed by a computer, includes a reading control 
step of controlling the reading of program data recorded in 
a memory card; a display control step of executing the 
program data, the reading thereof being controlled in the 
reading control step, and of controlling a display screen; a 
generation step of generating additional data based on the 
display status of the display screen; and a supplying step of 
supplying the additional data, Which is generated in the 
generation step, to the memory card. 

[0034] According to the second personal digital assistant, 
the second information processing apparatus, and the second 
program, the reading of program data recorded in a memory 
card is controlled. The program data, the reading thereof 
being controlled, is executed, and a display screen is con 
trolled. Additional data is generated based on the display 
status of the display screen. The generated additional data is 
supplied to the memory card. Accordingly, an existing 
personal digital assistant can function as a more interesting 
game machine. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0035] FIGS. 1A and 1B are external vieWs shoWing the 
con?guration of a memory card according to the present 
invention; 

[0036] FIG. 2 shoWs the con?guration of the interior of a 
memory card With a tilt sensor; 
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[0037] FIG. 3 shows the con?guration of the tilt sensor; 

[0038] FIG. 4 shows the con?guration of the exterior of a 
PDA in Which the memory card is installed: 

[0039] FIG. 5 is a block diagram shoWing the electrical 
con?guration of the PDA shoWn in FIG. 4; 

[0040] 
[0041] FIG. 7 is a ?oWchart shoWing a process of output 
ting tilt data; 

FIG. 6 illustrates an example of a game screen; 

[0042] FIG. 8 is a ?oWchart shoWing a process of con 
trolling display in accordance With the tilt data; 

[0043] FIG. 9 shoWs the con?guration of the interior of 
the memory card With another example of a tilt sensor; 

[0044] FIG. 10 illustrates the con?guration of the interior 
of the memory card With yet another example of a tilt sensor; 

[0045] FIG. 11 illustrates the con?guration of the interior 
of the memory card With a vibrator function; 

[0046] FIG. 12 is a ?oWchart shoWing a process of 
outputting vibration data; 

[0047] FIG. 13 is a ?oWchart shoWing a vibrator driving 
process; 

[0048] FIG. 14 shoWs the con?guration of the interior of 
the memory card With a speaker; 

[0049] FIG. 15 is a ?oWchart shoWing a process of 
outputting audio data; and 

[0050] 
process. 

FIG. 16 is a ?oWchart shoWing an audio output 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0051] With reference to the accompanying draWings, the 
present invention Will become clear from the folloWing 
description of embodiments of the present invention. 

[0052] FIGS. 1A and 1B shoW the con?guration of a 
memory card according to the present invention. FIG. 1A is 
an external vieW of the front side of the memory card, and 
FIG. 1B is an external vieW of the reverse side of the 
memory card. 

[0053] Referring to FIGS. 1A and 1B, a memory card 1 
is a ?ash memory card referred to as a memory stick 

(registered trademark), Which Was developed by the appli 
cant of the present invention. The memory stick is produced 
by storing a ?ash memory device, Which is one type of 
EEPROM (Electrically Erasable Programmable Read-Only 
Memory), a non-volatile memory in Which information can 
be electrically overWritten and erased, in a small-siZed thin 
plastic casing 11, Which is 50.0 mm (H)><21.5 mm (W)><2.8 
mm Various data such as images, audio data, and music 
data can be Written to and read from the memory stick 
through a terminal 12 having ten pins. 

[0054] The memory stick employs a unique serial protocol 
that can assure compatibility With an apparatus using the 
memory stick in response to a change in the speci?cation of 
the built-in ?ash memory in order to increase the capacity or 
the like. The memory stick accomplishes high-speed per 
formance, i.e., a maximum Write speed of 1.5 MB/s and a 
maximum read speed of 2.45 MB/s. An erroneous erase 
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protection sWitch 13 for protecting recorded data from being 
erroneously erased is provided to ensure high reliability. 

[0055] The pins of the terminal 12 are numbered 1 to 10. 
Speci?cally, pin numbers 1 and 10 (VSS) are grounded 
(GND); a serial protocol bus state signal is supplied to pin 
number 2 (BS: Bus State); poWer supply voltage is supplied 
to pin numbers 3 and 9 (VCC); a serial protocol data signal 
is exchanged through pin number 4 (SDIO: Serial Data 
In/ Out); pin numbers 5 and 7 are kept in reserve; pin number 
6 (INS: Interrupted Status) is for detecting card insertion and 
removal; and a serial protocol clock signal is supplied to pin 
number 8. 

[0056] A ?rst embodiment of the present invention Will 
noW be described. In the ?rst embodiment, a memory card 
having a tilt sensor Will be described. 

[0057] FIG. 2 shoWs the con?guration of the interior of a 
memory card 1 having a tilt sensor 23. Hereinafter the 
memory card 1 having the tilt sensor 23 Will be referred to 
as the memory card 1 With the tilt sensor. 

[0058] A signal controller 21 converts parallel data into 
serial data and controls a storage unit 22 in accordance With 
a serial interface protocol. 

[0059] The storage unit 22 is formed by a memory for 
storing various data from an electronic apparatus such as a 
personal computer, a PDA, or a cellular phone in Which the 
memory card 1 is installed. For example, the memory has a 
storage capacity of a feW MB to a feW tens of MB. The 
memory can be formed by a RAM (Random Access 
Memory) type memory, to and from Which information can 
be Written and read, or a ROM (Read Only Memory) type 
memory, into Which a dedicated program is stored in 
advance and Which is then used as a read only memory. 
Alternatively, the memory can be formed by a combination 
of RAM and ROM. The storage unit 22 in the present 
invention is a memory for storing data such as a game 
program, and data concerning the progress status of a game 
(such as information indicating the number of stages 
cleared) can be Written in the memory. 

[0060] For example, When the storage unit 22 is formed by 
a plurality of memories, the signal controller 21 is designed 
to control each memory. For example, When the storage unit 
22 is formed by a plurality of memories of different types, 
the signal controller 21 accommodates characteristic differ 
ences among these memories, controls each memory, and 
performs error correction processing in accordance With 
error characteristics of each type of memory. 

[0061] Accordingly, the memory card 1 can perform pro 
cessing in compliance With the serial interface protocol by 
the signal controller 21, and hence the memory card 1 is 
highly extensible. 

[0062] The tilt sensor 23 is provided at a location in the 
longitudinal direction of the memory card 1. The tilt sensor 
23 detects a tilt angle When the electronic apparatus having 
the memory card 1 is tilted back and forth. 

[0063] The tilt sensor 23 is, for example, a variable 
resistance sensor such as that shoWn in FIG. 3. The tilt 
sensor 23 outputs a resistance in accordance With a tilt angle. 
As shoWn in FIG. 3, a tension spring 42a is connected to a 
main body 40 through a connection pin 43a, and a tension 
spring 42b is connected to the main body 40 through a 
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connection pin 43b. The tension springs 42a and 42b are 
connected to each other through a connection pin 44. 

[0064] When the tilt sensor 23 is placed horizontally, a 
movable contact 41 is designed to be substantially at the 
center betWeen the tension springs 42a and 42b through the 
connection pin 44 (that is, the movable contact 41 stands still 
at a balanced position). The movable contact 41 is in contact 
With an electrode terminal rail 45 (resistance is Zero) and a 
resistor 46. The resistor 46 outputs a resistance at a position 
at Which the movable contact 41 is in contact thereWith 
through output terminals 47a and 47b. 

[0065] For example, When the B side of the tilt sensor 23 
is tilted doWnWard (A side is higher than B side), the force 
of gravity in accordance With the tilt acts on the movable 
contact 41. The movable contact 41 is moved to the B side 
so that the tension spring 42a can stretch and the tension 
spring 42b can contract. Accordingly, the path of the resistor 
46 becomes shorter compared With a case in Which the tilt 
sensor 23 is placed horiZontally. Thus, the resistance output 
through the output terminals 47a and 47b becomes smaller 
than that output When the tilt sensor 23 is placed horiZon 
tally. 

[0066] For example, When the A side of the tilt sensor 23 
is tilted doWnWard (B side is higher than A side), the force 
of gravity in accordance With the tilt acts on the movable 
contact 41. The movable contract 41 is moved to the A side 
so that the tension spring 42a can contract and the tension 
spring 42b can stretch. Accordingly, the path of the resistor 
46 becomes longer compared With a case in Which the tilt 
sensor 23 is placed horiZontally. Thus, the resistance output 
through the output terminals 47a and 47b becomes greater 
than that output When the tilt sensor 23 is placed horiZon 
tally. 

[0067] Referring again to FIG. 2, an analog to digital 
(A/D) converter 24 converts the resistance (tilt angle) output 
from the tilt sensor 23 into digital data and supplies the 
digital data to the signal controller 21. 

[0068] The digital data output from the A/D converter 24 
may be either serial data or parallel data. Since the signal 
controller 21 is designed to perform processing in accor 
dance With the serial interface protocol, the serial data is 
preferable. When the parallel data is output, the signal 
converter 21 performs serial/parallel conversion processing. 

[0069] The signal controller 21 converts the format of the 
tilt data, Which is detected by the tilt sensor 23 and Which is 
converted into digital data by the A/D converter 24, into a 
communication format processable by the electronic appa 
ratus having the memory card 1. The signal controller 21 
outputs the converted tilt data to the electronic apparatus 
through an input/output (I/O) interface (UP) 25. 

[0070] The I/O interface 25 is connected to the electronic 
apparatus and inputs/outputs various data from/to the elec 
tronic apparatus. Among the ten pins of the terminal 12, 
three pins, namely, pin number 2, to Which a serial protocol 
bus state signal is supplied, pin number 4, through Which a 
serial protocol data signal is exchanged, and pin number 8, 
to Which a serial protocol clock signal is supplied, are used 
to transmit and receive the serial protocol bus state signal, 
the serial protocol data signal, and the serial protocol clock 
signal to/from the electronic apparatus. 
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[0071] The serial protocol clock signal and the serial 
protocol bus state signal are supplied from the electronic 
apparatus. Data is transmitted to and received from an 
external apparatus by bidirectional half-duplex transfer. 
When the memory card 1 transmits/receives a control packet 
as data to/from the electronic apparatus, for example, the 
maximum frequency of the clock is set to 20 MHZ, and data 
is transferred by adding an error check code on the basis of 
units of 512 bytes. 

[0072] FIG. 4 shoWs the con?guration of the exterior of a 
PDA in Which the memory card 1 With the tilt sensor is 
installed. 

[0073] A PDA 60 has a casing formed to be a siZe that 
Would alloW a user to hold and operate the PDA 60 With one 
hand. At the top of the PDA 60, a memory card slot (not 
shoWn) in Which the memory card 1 With the tilt sensor is 
installed and an infrared communication unit 80 (FIG. 5) for 
exchanging information With other apparatuses using infra 
red-ray communication are provided. In addition, a Wireless 
LAN (not shoWn) for performing Wireless communication 
using Bluetooth (registered trademark) may be provided. 

[0074] On the bottom face of the PDA 60, a modem (not 
shoWn) for connecting to a public circuit sWitched netWork 
and a USB (Universal Serial Bus) port or an RS-232C port 
(both of Which are not shoWn) for exchanging various data 
are provided. The PDA 60 has a display unit 61, a key group 
62, and a jog dial 63. 

[0075] The display unit 61 is formed by a thin display such 
as a liquid crystal display and displays images including 
icons, thumbnail images, and text. A touchpad 61a is pro 
vided at the bottom of the display unit 61. The user presses 
a ?nger or a pen against the display unit 61 and the touch pad 
61a, thus inputting predetermined data or an operation 
instruction to a CPU (Central Processing Unit) 71 (FIG. 5) 
of the PDA 60. 

[0076] The key group 62 includes keys 62a to 62f, Which 
are operated by the user When inputting predetermined data 
or an operation instruction to the CPU 71. 

[0077] When the PDA 60 operates as a PDA performing 
normal functions, and When the key group 62 is operated by 
the user, the CPU 71 activates a schedule, an address book, 
or a memo pad or scrolls the screen. In contrast, When the 
memory card 1 With the tilt sensor, having stored therein a 
game program, is installed in the PDA 60 and thus the game 
program is activated on the PDA 60, and When the key group 
62 is operated by the user, an operation instruction differing 
from that in the normal operation is input. 

[0078] For example, a ball rolling game is displayed on a 
game screen displayed on the display unit 61. When the key 
62a or 62b is operated, the CPU 71 moves a ball displayed 
on the game screen in the left direction of the screen. When 
the key 626 or 62f is operated, the CPU 71 moves the ball 
in the right direction of the screen. When the key 62c is 
operated, the CPU 71 moves the ball in the upWard direction 
of the screen. When the key 62d is operated, the CPU 71 
moves the ball in the doWnWard direction of the screen. 

[0079] The jog dial 63 is rotated or pressed against a main 
body in order to select, by the user, an icon, a thumbnail 
image, or text displayed on the display unit 61. For example, 
When a plurality of icons is displayed on the display unit 61, 
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and When the jog dial 63 is rotated, a desired icon is selected 
from among the plurality of icons. When the jog dial 63 is 
pressed against the main body, the selected icon is con 
?rmed. When the con?rmed icon corresponds to an appli 
cation program, the application program is activated. 

[0080] Rotating the jog dial 63 While pressing the jog dial 
63 against the main body can correspond to a command 
differing from a normal rotation operation. The operation of 
the jog dial 63 and the contents of a command corresponding 
to the operation are not limited to the foregoing case. 

[0081] 
PDA 60. 

FIG. 5 shoWs the electrical con?guration of the 

[0082] The CPU 71 performs an operating system or 
various programs such as an application program stored in 
a ?ash ROM 73 or an EDO DRAM (Extended Data Out 
Dynamic Random-Access Memory) 74 in synchroniZation 
With a clock signal supplied from an oscillator 72. 

[0083] The ?ash ROM 73 is formed by a ?ash memory, 
Which is one type of EEPROM. In general, the ?ash ROM 
73 stores a program used by the CPU 71 and basically-?xed 
data of parameters for arithmetic processing. The EDO 
DRAM 74 stores a program eXecuted by the CPU 71 and 
variable parameters Which appropriately change in accor 
dance With the execution of the program. 

[0084] A memory card interface (UP) 75 reads program 
data from the memory card 1 With the tilt sensor, Which has 
been installed in the PDA 60, and Writes data relating to the 
progress state of a game, Which is supplied from the CPU 71, 
to the memory card 1 With the tilt sensor. 

[0085] An USB interface (UP) 76 receives data or a 
program from a drive 91, Which is a connected USB 
apparatus, in synchroniZation With a clock signal supplied 
from the oscillator 77 and supplies data supplied from the 
CPU 71 to the drive 91. 

[0086] The drive 91 reads data or a program recorded in a 
magnetic disc 101, an optical disc 102, or a magneto-optical 
disc 103, Which is installed if necessary, and supplies the 
read data or program to the CPU 71 or the EDO DRAM 74 
through the USB interface 76. The drive 91 records data or 
a program in the installed magnetic disc 101, the optical disc 
102, or the magneto-optical disc 103. 

[0087] The ?ash ROM 73, the EDO DRAM 74, the 
memory card interface 75, and the USB interface 76 are 
connected to the CPU 71 through an address bus and a data 
bus. 

[0088] The display unit 61 receives data from the CPU 71 
through an LCD bus and displays an image or a character 
corresponding to the received data. When the display unit 61 
or the touchpad 61a is operated, a touchpad controller 78 
receives data corresponding to the operation (for eXample, 
data indicating the coordinates of a touched position) from 
the display unit 61 or the touchpad 61a and supplies a signal 
corresponding to the received data to the CPU 71 through a 
serial bus. 

[0089] An electroluminescence (EL) driver 79 activates an 
EL device provided at the back of the liquid crystal display 
of the display unit 61 and controls the brightness of the 
display unit 61. 
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[0090] The infrared communication unit 80 transmits data 
received from the CPU 71 as an infrared signal to another 
apparatus (not shoWn) through a universal asynchronous 
receiver-transmitter (UART). The infrared communication 
unit 80 also receives an infrared signal transmitted from 
another apparatus and supplies the received infrared signal 
to the CPU 71. The PDA 60 can also communicate With 
another apparatus through the UART. 

[0091] An audio playing unit 82 is formed by a speaker 
and a demodulator circuit for demodulating audio data. The 
audio playing unit 82 demodulates pre-stored audio data or 
audio data received from another apparatus, plays the audio 
data, and outputs sound. For eXample, the audio playing unit 
82 plays audio data supplied from the CPU 71 through a 
buffer 81 and outputs sound corresponding to the data. 

[0092] A poWer supply circuit 83 transduces a poWer 
supply voltage supplied from a battery 92 attached thereto or 
an AC (Alternating Current) adapter 93 connected thereto 
and supplies necessary poWer to the components from the 
CPU 71 to the audio playing unit 82. 

[0093] A communication unit 84 is, for eXample, an 
RS-232C interface and is connected to a communication 
module. The communication unit 84 connects to the Internet 
through the communication module, stores data (e.g., email) 
supplied from the CPU 71 in a packet in a predetermined 
format, and transmits the data to another apparatus through 
the Internet. The communication unit 84 also outputs data or 
a program stored in a packet received from another appa 
ratus to the CPU 71 through the Internet. 

[0094] Game program data for alloWing the PDA 60 to 
function as a game machine is stored in the memory card 1 
With the tilt sensor. 

[0095] Recording of the game program data in the 
memory card 1 With the tilt sensor Will noW be described. 
For eXample, the game program data is recorded in the 
memory card 1 With the tilt sensor by methods described 
beloW. 

[0096] (1) The memory card 1 With the tilt sensor is 
installed in a memory card slot of a personal com 
puter. A CD-ROM (Compact Disc-Read Only 
Memory) having recorded therein game program 
data is installed in a drive of the personal computer. 
The game program data is copied (recorded) from 
the CD-ROM to the memory card 1 With the tilt 
sensor. 

[0097] (2) The memory card 1 With the tilt sensor is 
installed in a memory card slot of a personal com 
puter or a cellular phone. Game program data is 
doWnloaded from a predetermined site through the 
Internet to the memory card 1 With the tilt sensor, 
thus recording the game program data in the memory 
card 1 With the tilt sensor. 

[0098] (3) The memory card 1 With the tilt sensor is 
installed in the memory card slot of the PDA 60. The 
PDA 60 is connected to a cellular phone, thus 
connecting to the Internet through the cellular phone. 
Game program data is doWnloaded from a predeter 
mined site to the memory card 1 With the tilt sensor, 
thus recording the game program data in the memory 
card 1 With the tilt sensor. 
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[0099] (4) The memory card 1 With the tilt sensor is 
installed in the memory card slot of the PDA 60. The 
PDA 60 is connected to a terminal installed at a store. 
Game program data is doWnloaded from a predeter 
mined site through the terminal to the memory card 
1 With the tilt sensor, thus recording the game 
program data in the memory card 1 With the tilt 
sensor. 

[0100] In this manner, the game program data is stored in 
advance in the memory card 1 With the tilt sensor so that the 
PDA 60 can function as a game machine When the memory 
card 1 With the tilt sensor is installed in the PDA 60. 

[0101] FIG. 6 shoWs a game screen displayed on the 
display unit 61 of the PDA 60. 

[0102] A game screen 101 shoWn in FIG. 6 is displayed in 
the folloWing case. Speci?cally, the memory card 1 With the 
tilt sensor is installed in the PDA 60, and a user inputs an 
instruction to activate the game program data stored in the 
memory card 1 With the tilt sensor. In this case, the CPU 71 
reads the game program data from the storage unit 22 of the 
memory card 1 With the tilt sensor and activates the pro 
gram. Accordingly, the game screen 101 is displayed. If the 
game program data Was activated previously using the PDA 
60 and a game Was played, data including the past score and 
the past progress state of the game (for eXample, the number 
of stages cleared) is read from the storage unit 22. 

[0103] On the game screen 101 shoWn in FIG. 6, a game 
of rolling a ball 111 is activated (displayed). Various 
obstacles 112-1 to 112-6 (hereinafter simply referred to as 
obstacles 112 if it is unnecessary to distinguish the indi 
vidual obstacles 112-1 to 112-6) are located at arbitrary 
positions. The user inputs instructions to roll the ball 111 so 
that the ball 111 does not collide With these obstacles 112. 

[0104] Speci?cally, the user holds the PDA 60 and oper 
ates the PDA 60 so that the ball 111 does not collide With the 
obstacles 112 displayed on the game screen 101, that is, to 
avoid these obstacles 112. Accordingly, the PDA 60 is 
naturally tilted. The memory card 1 With the tilt sensor 
detects the tilt angle and outputs corresponding tilt data to 
the CPU 71 of the PDA 60. 

[0105] The CPU 71 controls display of the ball 111 in 
accordance With the signal (tilt data) corresponding to the 
user operational input. Also, the CPU 71 controls display of 
the game screen 101 so that the background of the ball 111 
can be sWitched in accordance With the movement of the ball 
111. 

[0106] Referring to a ?oWchart shoWn in FIG. 7, a process 
of outputting, by the memory card 1 With the tilt sensor, tilt 
data Will noW be described. Upon the start of this process, it 
is regarded that the memory card 1 With the tilt sensor is 
installed in the PDA 60. 

[0107] In step S1, the tilt sensor 23 detects Whether or not 
a tilt angle of the PDA 60 is detected. The determination is 
repeated until a tilt angle is detected. If it is determined in 
step S1 that a tilt angle of the PDA 60 is detected, the tilt 
sensor 23 outputs an analog signal corresponding to the 
detected tilt angle to the A/D converter 24. 

[0108] In step S2, the A/D converter 24 converts the 
analog signal corresponding to the tilt angle detected by the 
tilt sensor 23 into digital data and supplies the digital data to 
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the signal controller 21. In step S3, the signal controller 21 
converts the format of the digitally-converted tilt data, 
Which is converted by the A/D converter 24, to a commu 
nication format processable by the PDA 60. 

[0109] In step S4, the signal controller 21 outputs the 
converted tilt data in the communication format processable 
by the PDA 60 to the PDA 60 through the I/O interface 25. 
The process returns to step S1, and the above-described 
processing is repeated. The tilt sensor 23 repeatedly detects 
a tilt angle until the memory card 1 With the tilt sensor is 
removed from the PDA 60 or When the game is terminated. 

[0110] Referring to a ?oWchart shoWn in FIG. 8, a process 
of controlling, by the PDA 60, display in accordance With 
the tilt data output from the memory card 1 With the tilt 
sensor by the process illustrated by FIG. 7 Will noW be 
described. Upon the start of this process, it is regarded that 
the memory card 1 With the tilt sensor is installed in the PDA 
60, that the game program data is read from the storage unit 
22 of the memory card 1 With the tilt sensor and activated, 
and that the game screen 101 shoWn in FIG. 6 is displayed 
on the display unit 61. 

[0111] In step S11, the CPU 71 determines Whether or not 
tilt data is supplied from the memory card 1 With the tilt 
sensor through the memory card interface 75. The determi 
nation is repeated until tilt data is supplied. If it is deter 
mined in step S11 that tilt data is supplied from the memory 
card 1 With the tilt sensor, the process proceeds to step S12. 
In step S12, the CPU 71 controls display of the ball 111 
based on the input tilt data. Subsequently, the process returns 
to step S1, and the above-described processing is repeated 
until the memory card 1 With the tilt sensor is removed from 
the PDA 60 or When the game is terminated. 

[0112] In this manner, the PDA 60 can cause the game to 
progress in accordance With tilt data supplied from the 
memory card 1 With the tilt sensor. The user, Who used to 
play the game using key input, can noW use the PDA 60 as 
a more interesting game machine. 

[0113] In the foregoing description, the tilt sensor 23 is 
provided so as to be positioned in the longitudinal direction 
of the memory card 1. For eXample, as shoWn in FIG. 9, the 
tilt sensor 23 can be provided at a position orthogonal to the 
longitudinal direction of the memory card 1. In this case, a 
tilt angle is detected When the PDA 60 having the memory 
card 1 therein is tilted from side to side. 

[0114] For eXample, as shoWn in FIG. 10, a tilt sensor 
23-1 can be provided so as to be positioned in the longitu 
dinal direction of the memory card 1, and a tilt sensor 23-2 
can be provided so as to be positioned in the direction 
orthogonal to the longitudinal direction. Also, an A/D con 
verter 24-1 for converting a tilt angle detected by the tilt 
sensor 23-1 into a corresponding signal (digital data), and an 
A/D converter 24-2 for converting a tilt angle detected by 
the tilt sensor 23-2 into a corresponding signal (digital data) 
can be provided. In this case, a tilt angle can be detected 
When the PDA 60 having the memory card 1 is tilted back 
and forth or from side to side. 

[0115] In the foregoing description, a signal corresponding 
to a tilt angle output by the tilt sensor 23 is an analog signal. 
Alternatively, a tilt sensor for outputting digital data can be 
provided. In this case, the A/D converter 24 can be omitted. 










