
WO 01/19479 PCT/JPOO/06135  TRANSMISSION OPTIMISATION FOR GAME MACHINE
DESCRIPTION  PROGRAM EXECUTING SYSTEM, RELAY DEVICE,  5 MANUAL CONTROLLER,
RECORDING MEDIUM, PROGRAM, AND PROGRAM EXECUTING APPARATUS  Technical Field
The present invention relates to a program executing  10 system, a relay
device, a manual controller, a recording me- dium, a program, and a program
executing apparatus which are  preferably applicable to an entertainment
system such as a  television game system or the like. 15 Background Art
Manual controllers that have heretofore been used with  television game
apparatus or the like have a control unit  including direction buttons for
indicating the directions in  which to move a character in its entirety,
i.e., four posi 20 tive and negative directions along X- and Y-axes on the
dis  play screen of a television receiver, and control buttons  for
indicating movements of left and right arms and left and  right legs of the
character. A manual controller with such a control unit with a 25 plurality
of buttons is connected to a television game appa- ratus, and sends control
data of the control unit, indica- tive of whether the user has acted on any
of the buttons or WO 01/19479 PCT/JP00106135  -2 not, to the television
game apparatus. The television game apparatus has an image generator  



processor, and is connected to the television receiver that  serves as a
display monitor. Based on the content of con 5 trol data sent from the
manual controller, the image genera- tor processor calculates and renders
an image to be dis- played in a next frame on the display screen of the
televi- sion receiver. The image calculated and rendered by the image
genera- 10 for processor is stored in a VRAM (video RAM). When a frame
switching signal is generated based on a clock signal in the  television
game apparatus, the image stored in the VRAM is  transferred from the
television game apparatus as an NTSC  television signal or the like and
displayed on the display 15 screen of the television receiver. The
television game apparatus performs a succession of  processes (1) - (3),
given below, in each frame, e.g., in  1/60 second, as shown by an.upper
sequence 1 in FIG. 19 of  the accompanying drawings, for thereby displaying
images 20 based on control actions on the manual controller on the  display
screen on a real-time basis. (1) The television game apparatus communicates
with the  manual controller during a time ta. (2) The television game
apparatus calculates a game im- 25 age depending on communications with the
manual controller  during a time tb. (3) The television game apparatus
stores the calculated WO 01/19479 PCT/JP00/06135  -3 game image in the VRAM
during a time to. Recently, with the advent of more sophisticated and  



complicated games, there have been a demand for more control  units on
manual controllers and a demand for control units 5 with an ability to
produce analog outputs, i.e., multigrada- tion outputs, depending on the
pressing force on buttons,  rather than an ability to produce simple on/off
outputs,  e.g., binary outputs. To meet the above demands, it is necessary
to increase  10 the amount of data, e.g., the number of bytes of data,
transmitted from the manual controller to the television  game apparatus.
However, if the amount of data transmitted from the  manual controller to
the television game apparatus is in- 15 creased, then the times required to
perform the above proc esses (1) and (2) are increased, resulting in a
delay in the  process (3). When the process (3) is delayed, the image may
be dis- played too late for the new frame subsequent to the given  20
period, i.e., 1/60 second as shown by a lower sequence 2 in FIG. 19, with
the result that the displayed image on the  television receiver tends to be
disturbed or slowed down  like a slow-motion image. If the rate of
communications between the television  25 game apparatus and the manual
controller is to be increased,  then the manual controller needs to have a
higher-speed mi- crocomputer and a higher-speed clock generator, and hence
WO 01119479 PCT/JPOO/06135  -4 becomes more expensive to manufacture.
Increasing the rate of communications between the tele- 



vision game apparatus and the manual controller poses other  problems in
that since noise and unwanted radiation rise, 5 some measures are necessary
to reduce such noise and un- wanted radiation, requiring an additional cost
to manufac- ture the manual controller and the television game appara- tus.
10 Disclosure of Invention It is therefore an object of the present
invention to  provide a program executing system, a relay device, a manual
controller, a recording medium, a program, and a program ex- ecuting
apparatus which do not increase the time required to 15 perform
communications between a manual controller and an  apparatus to which the
manual controller is connected, which  meet a demand for more control units
and a demand for con- trol units with an ability to produce analog outputs
depend- ing on the pressing force on buttons, rather than an ability 20 to
produce simple on/off outputs, and which makes it possi- ble to perform
wireless communications between the manual  controller and the apparatus to
which the manual controller  is connected. According to an aspect of the
present invention, a pro- 25 gram executing system comprises a program
executing appara- tus for reading and executing a program stored in a re
cording medium, and a manual controller connected to the WO 01/19479
PCT/JPOO/06135  -5 program executing apparatus and having a plurality of
con- trol units, for sending a control request from the user as  control
data to the program executing apparatus in response  



to operation by the user of at least one of the control 5 units, the
program executing apparatus having means for  sending transmission
definition indication data defining a  type of control data to be sent from
the manual controller,  to the manual controller when the program executing
appara- tus starts executing and/or is executing the program. 10 With the
above arrangement, when the program executing  apparatus starts executing
and/or is executing the program,  the program executing apparatus sends
transmission defini- tion indication data defining a type of control.data
to be  sent from the manual controller, to the manual controller. 15
Therefore, the amount of control data sent from the manual  controller to
the program executing apparatus can possibly  be reduced when the program
executing apparatus starts exe- cuting and/or is executing the program. A
relay device connected to the program executing apps- 20 ratus for
performing wireless communications between the  program executing apparatus
and the manual controller may be  disposed between the program executing
apparatus and the  manual controller. If the manual controller has a
storage unit for storing  25 the transmission definition indication data,
then it is not  necessary to send the transmission definition indication
data from the program executing apparatus to the manual con --~-: WO
01/19479 PCT/3P00106135  -6 troller while the program is being executed
unless the  transmission definition indication data is changed. 



If the program executing apparatus is to update or  change the content of
the transmission definition indication  5 data defining a type of control
data to be sent from the manual controller, then updating transmission
definition in- dication data may be sent to the manual controller to update
the content of the transmission definition indication data  when the
program executing apparatus is executing the pro- 10 gram. According to
another aspect of the present invention, a  program executing system
comprises a program executing appa- ratus for reading and executing a
program stored in a re- cording medium, a relay device connected to the
program exe 15 outing apparatus and having a first wireless communication
unit, and a manual controller having a plurality of control  units and a
second wireless communication unit for communi- cating with the first
wireless communication unit, for send- ing a control request from the user
as control data to the 20 relay device in response to operation by the user
of at  least one of the control units, the program executing appa- ratus
having means for sending transmission definition indi- cation data defining
a type of control data to be sent from  the manual controller via the relay
device, to the relay de 25 vice when the program executing apparatus starts
executing  and/or is executing the program. With the above arrangement,
when the program executing WO 01/19479 PCT/JPO0/06135  -7 apparatus starts
executing and/or is executing the program,  the program executing apparatus
sends transmission defini- 



tion indication data defining a type of control data to be  sent from the
manual controller via the relay device to the 5 program executing
apparatus, to the relay device. There- fore, the amount of control data
sent from the manual con- troller via the relay device to the program
executing appa- ratus can possibly be reduced when the program executing
ap- paratus starts executing and/or is executing the program. 10 If the
relay device has a storage unit for storing the  transmission definition
indication data, then it is not nec- essary to send the transmission
definition indication data  from the program executing apparatus to the
relay device  while the program is being executed unless the transmission
15 definition indication data is changed. . If the program executing
apparatus is to update or  change the content of the transmission
definition indication  data defining a type of control data to be sent from
the  manual controller, then updating transmission definition in 20
dication data may be sent to the relay device to update or  change the
content of the transmission definition indication  data when the program
executing apparatus is executing the  program. The program executing
apparatus may comprise an enter- 25 tainment apparatus for reading and
executing a program  stored in a recording medium detachably loaded in the
enter- tainment apparatus. WO 01119479 PCT/JP00106135  -8 According to
still another aspect of the present inven- tion, a relay device is capable
of performing wireless com- 



munications between a program executing apparatus and a man- ual
controller, or is capable of performing wireless commu 5 nications between
a program executing apparatus and a manual  controller, and processes
wireless control data sent from  the manual controller and sends the
processed wireless con- trol data to the program executing apparatus.
According to yet another aspect of the present inven- 10 tion, a manual
controller having a plurality of control  units, for sending control data
in response to operation by  the user of at least one of the control units,
comprises  control data transmission defining means for defining a type  of
the control data to be sent in response to an externally  15 inputted
instruction. Since the manual controller has the control data trans-
mission defining means for defining a type of the control  data to be sent
in response to an externally inputted in- struction, the time during which
the control data is output 20 ted can possibly be reduced even if there are
many types of  control data. If the manual controller has a storage unit
for storing  the type of the control data to be sent in response to the
externally inputted instruction, then the control data 25 transmission
defining means may output control data based on  the type of the control
data stored in the storage unit. If the manual controller is used in
combination with a WO 01/19479 PCT/JP00/06135  -9 pin-compatible slave
manual controller, then the storage  unit may have means for storing a type
of control data to be  



outputted from the slave manual controller when the.manual  controller is
turned on. Consequently, the manual control 5 ler may be used instead of
the slave manual controller.  According to yet still another aspect of the
present  invention, a recording medium stores a program comprising  the
steps of confirming an electric connection with a manual  controller having
a plurality of control units, for sending 10 control data in response to
operation by the user of at  least one of the control units, and
transmitting transmis- sion definition indication data defining a type of
the can-,  trol data to be sent from the manual controller, to the man- ual
controller. 15 When the program stored in the recording medium is exe-
cuted by a program executing apparatus connected to the man- ual
controller, it is possible for the program executing ap- paratus to define
a type of control data to be sent from the  manual controller. 20 According
to a further aspect of the present invention,  a recording medium stores a
program comprising the.steps of  confirming an electric connection with a
manual controller  having a plurality of control units, for sending control
da- ta in response to operation by the user of at least one of 25 the
control units, causing the manual controller to enter  from a normal mode
into a transmission definition indication  mode for defining a type of the
control data to be sent, WO 01/19479 PCT/JP00100135  -10 transmitting
transmission definition indication data defin- ing a type of the control
data to be sent to the manual con- 



troller, and causing the manual controller to enter the  transmission
definition indication mode into the normal 5 mode. With the above
arrangement, when the above steps are  carried out while the program is
being executed, the defini- tion of a type of the control data to be sent
from the man- ual controller can be updated or changed while the program
10 is being executed. According to a still further aspect of the present
in- vention, a program comprises the steps of confirming an  electric
connection with a manual controller having a plu- rality of control units,
for sending control data in re 15 sponse to operation by the user of at
least one of the con- trol units, and transmitting transmission definition
indica- tion data defining a type of the control data to be sent  from the
manual controller, to the manual controller. When the above program is
executed by a program execut- 20 ing apparatus connected to the manual
controller, it is pos- sible for the program executing apparatus to define
a type  of control data to be sent from the manual controller. According to
a yet still further aspect of the present  invention, a program executing
apparatus for being connected  25 to a manual controller having a plurality
of control units, for sending control data in response to operation by the
user of at least one of the control units, and reading and WO 01/19479
PCT/JPOO/06135  -11 executing a program stored in a recording medium,
comprises  transmission definition indication data sending means for  



sending transmission definition indication data defining a  type of the
control data to be sent from the manual control 5 ler to the program
executing apparatus, to the manual con- troller, according to a content of
the read program. With the above arrangement, the transmission definition
indication data sending means sends transmission definition  indication
data defining a type of the control data to be 10 sent from the manual
controller to the program executing ap- paratus, to the manual controller.
As a result, it is pos- sible for the program executing apparatus to define
a type  of control data to be sent from the manual controller. The above
and other objects, features, and advantages  15 of the present invention
will become more apparent from the  following description when taken in
conjunction with the ac- companying drawings in which preferred embodiments
of the  present invention are shown by way of illustrative example. 20
Brief Description of Drawings FIG. 1 is a perspective view of an
entertainment system  according to an embodiment of the present invention;
FIG. 2 is a plan view of a manual controller of the en- tertainment system
shown in FIG. 1; 25 FIG. 3 is an exploded perspective, partly omitted from
illustration, of a control unit capable of producing multi- gradation
outputs; WO 01/19479 PCT/JP00106135  -12 FIG. 4 Is an enlarged fragmentary
cross-sectional view  of the control unit capable of producing
multigradation out- puts; 



FIG. 5 is an exploded perspective, partly omitted from  5 illustration, of
a control unit capable of producing binary  outputs; FIG. 6 is an enlarged
fragmentary cross-sectional view  of the control unit capable of producing
binary outputs;  FIG. 7 is a block diagram of an electric circuit ar 10
rangement of the entertainment system shown in FIG. 1;  FIG. 8 is a block
diagram of an electric circuit ar- rangement of the manual controller of
the entertainment sys- tem shown in FIG. 1; FIG. 9 is a diagram showing
details of a button infor- 15 mation register; FIG. 10 is a sequence
diagram illustrative of the man- ner in which the button information
register is set and up- dated; FIG. 11 is a flowchart of a processing
sequence of an  20 entertainment apparatus for setting and updating the
button  information register; FIG. 12 is a flowchart of a processing
sequence of the  manual controller for setting and updating the button
infor- mation register; 25 FIG. 13 is a perspective view of an
entertainment sys- tem according to another embodiment of the present
inven- tion; WO 01/19479 PCT/JP00/06135  -13 FIG. 14 is a cross-sectional
view of another control  unit capable of producing multigradation outputs;
FIG. 15 is a block diagram of an electric circuit ar- 



rangement of major components of a relay device and a manual  5 controller
in the entertainment system shown in FIG. 13; FIG. 16 is a block diagram of
an electric circuit ar- rangement of the entertainment system shown in FIG-
13; FIG. 17 is a plan view of the manual controller accord- ing to the
other embodiment which is used as a wireless re- 10 mote controller for an
entertainment apparatus functioning  as a DVD player; FIG. 18 is a plan
view of a dedicated wireless remote  controller for exclusive use with an
entertainment apparatus  functioning as a DVD player; and 15 FIG. 19 is a
diagram illustrative of processes per- formed during the period of one
frame. Best Mode for Carrying Out the Invention FIG. 1 shows in perspective
an entertainment system 10  20 according to an embodiment of the present
invention. As shown in FIG. 1, the entertainment system 10 basi- cally
comprises an entertainment apparatus 12 as a program  executing apparatus
for reading and executing various pro- grams stored in a recording medium
such as an optical disk 25 which may be a CD-ROM (Compact Disk Read-Only
Memory), a DVD  (Digital Video Disk), or the like, a manual controller 200
detachably connected to one of lower jacks 16A, 16B of re W041/19479
PCT/JP00/06135  -14 spective two slots 14A, 14B of the entertainment
apparatus  12, and a display monitor 20 such as a television receiver
which is supplied with video and audio output signals from  the
entertainment apparatus 12. 



5 The slots 14A, 14B also have upper jacks 18A, 18B, re- spectively, to
which there can be connected a memory card  having a flash memory for
storing interim game data or a  portable information terminal which can be
disconnected for  playing a game independently. 10 The entertainment
apparatus 12 has an optical disk  drive 22 functioning as a reading and
reproducing device for  playing back an optical disk OD in which various
programs  (application programs, device drivers, etc.) and'data are
recorded, and a graphic system functioning as an image proc 15 essing means
for displaying background images and characters  on the display screen of
the display monitor 20 according to  a program recorded in the optical disk
OD. The entertainment apparatus 12 also has a disk loading  unit 24 for
loading the optical disk OD, a reset switch 26  20 for resetting a computer
(CPU) in the entertainment appara tus 12, a power supply switch 28, and a
lid opening button  30 for opening a lid of the disk loading unit 24 to
allow  the optical disk OD to be placed into or removed from the  disk
loading unit 24. 25 FIG. 2 shows in plan the manual controller 200 of the
entertainment system 10 illustrated in FIG- 1. As shown in FIGS. 1 and 2,
the manual controller 200 WO 01/19479 PCT/JPOO/06135  -15 and the
entertainment apparatus 12 are connected to each  other by a connecting
cord 202 as a multicore cable extend- ing from a casing 201 of the manual
controller 200. A plug  203 as a connector is attached to the distal end of
the con 



5 necting cord 202. When the plug 203 is inserted into the  jack 16A or 16B
of the entertainment apparatus 12, the man- ual controller 200 is
electrically and mechanically con- nected to the entertainment apparatus
12. The casing 201 of the manual controller 200 supports  10 thereon a
first control unit 210 and a second control unit  220 on its upper surface.
The first control unit 210 has its function determined  by an application
program recorded in the optical disk OD.  Normally, the first control unit
210 serves as a control 15 unit for moving a character displayed on the
display screen  of the display monitor 20. The first control unit 210 has
first through fourth control buttons 211, 212, 213, 214,  serving as
control switches, that the user or game player  can press to move a
displayed character upwardly, down 20 wardly, leftwardly, and rightwardly
on the display screen of  the display monitor 20. For example, the first
control button 211 is allocated  a function to move the character to the
left, the second  control button 212 a function to move the character to
the 25 right, the third control button 213 a function to move char- acter
upwardly, and the fourth control button 214 a function  to move the
character downwardly. WO 01/19479 PCT/JPOO/06135  -16 The second control
unit 220 also has fifth through  eighth control buttons 221, 222, 223, 224
serving as control  switches. The second control unit 220 has its function
de- termined by an application program recorded in the optical 



5 disk OD. Normally, the second control unit 220 serves as a  control unit
for changing the states of the displayed char- acter. For example, the
fifth control button 221 (marked  with "4"), is allocated a function to
move the left arm of  the displayed character, the sixth control button 222
10 (marked with "D") a function to move the right arm of the  displayed
character, the seventh control button 223 (marked  with "d") a function to
move the left leg of the displayed  character, and the eighth control
button 224 (marked with  "x") a function to move the right leg of the
displayed char- 15 acter. The casing 201 also supports thereon joystick
control  units 241, 242 that can be swiveled to enter analog inputs.  The
casing 201 further supports thereon a start switch 230 for instructing the
entertainment apparatus 12 to start  20 a game, a selection switch 231 for
selecting a level of dif- ficulty of the game, a mode selection switch 232
for select- ing a control mode about whether the joystick control units
241, 242 can be used or not, and an indicator 233 comprising  a
light-emitting element for indicating a selected control  25 mode. The
casing 201 has on its back an R button 234 compris- ing two R1, R2 buttons
234a, 234b and an L button 235 com WO 01/19479 PCT/JP00/06135  -17 prising
two L1, L2 buttons 235a, 235b, each button serving  as a control unit whose
function is set by an application  program. The above various control units
are also collectively  



5 referred to as control units 250. The entertainment system 10 thus
constructed operates  as follows: The optical disk drive 22 reads a program
re- corded in the optical disk OD, and the user or game player  operates
various buttons and switches of the first and sec 10 and control units 210,
220 and other control units on the  manual controller 200. Control requests
based on the con- trol actions by the user are transmitted as control data
from the control units 250 to the entertainment apparatus  12. In response
to those control requests, the entertain 15 ment apparatus 12 calculates a
desired image, displays the  image on the display screen of the display
monitor 20,  and/or generates an audio output, thereby executing a game
according to the program read from the optical disk OD. The  execution of
the game mainly represents controlling the pro 20 grass of the game and the
display of images and the genera- tion of sounds. The control units 250 of
the manual controller 200 in- cludes 12 control units 251 for producing
4-bit multigrada- tion outputs, i.e., the first control unit 210 having the
25 first through fourth control buttons 211, 212, 213, 214, the  second
control unit 220 having the fifth through eighth con- trol buttons 221,
222, 223, 224, the R buttons 234, and the WO 01119479 PCT/JP00/06135  -18 L
buttons 235. Each of these control units 251 comprises a
pressure-sensitive element whose resistance varies depending  on the strain
thereof (also referred to as "pressure- sensitive resistor"). 



5 The manual controller 200 has A/D converters which con- vert a change in
the resistance of the pressure-sensitive  elements from an analog signal
into a digital signal which  represents a 4-bit (18-gradation) output as a
multigradation  output. Alternatively, the manual controller 200 has either
10 comparator connected to output terminals of the pressure- sensitive
elements for producing a 1-bit output (binary out- put), i.e., an output of
"1" or "0", indicative of whether  the corresponding button is pressed or
not, or A/D convert- ers for converting a change in the resistance of the
pres 15 sure-sensitive elements from an analog signal into a digital
signal, and producing a 1-bit output (binary output), i.e.,  an output of
"1" or '0', indicative of whether the corre- sponding button is pressed or
not, based on the LSB (Least  Significant Bit) of the digital signal. 20
The control units 250 also include 3 binary-output con- trol units 252
including the start switch 230, the selection  switch 231, and the mode
selection switch 232. Each of the- se switches comprises an on-off switch.
The control units 250 further include the two joystick  25 control units
241, 242 each of which is connected to two  rheostats. Each of the
rheostats produces an output voltage  which is converted from an analog
signal into a digital sig WO 01/19479 PCT/JP00/06135  -19 nal representing
an 8-bit multigradation output. FIG. 3 shows in exploded perspective the
second control  unit 220, for example, as one of the 12 control units 251
each capable of producing a multigradation output or a bi 



5 nary output as control information. FIG. 4 shows the second  control unit
220 in fragmentary cross section at an enlarge  scale. As shown in FIG. 3,
the second control unit 220 com- prises four control buttons 301
corresponding respectively  10 to the control buttons 221, 222, 223, 224, a
resilient mem ber 302, and a pressure-sensitive resistor assembly 304. As
shown in FIG. 4, each of the control buttons 301 has  a head exposed and
projecting upwardly from an upper surface  of the casing 201 and mounted
axially movably in the casing  15 201. The resilient member 302 has four
upwardly projecting  resilient pads 302a made of insulating rubber or the
like  and having respective upper walls supporting the respective  lower
ends of the control buttons 301. When each of the 20 control buttons 301 is
pressed by the user, a slanted sur- face of the corresponding resilient pad
302a flexes and  .moves downwardly in unison with the control button 301.
When the control button 301 is released of the manual push, the slanted
surface of the resilient pad 302a springs back,  25 pushing the control
button 301 upwardly. Therefore, the re- silient member 302 serves as an
urging means for automati- cally restoring the pressed control button 301
to its origi WO 01/19479 PCT/JPOO/06135  -20- nal position. As shown in
FIG. 4, an insulating movable contact 305  is attached to an inner surface
of the upper wall of the re- silient pad 302a. The movable contact 305 is
movable down 



5 wardly when the resilient pad 302a flexes downwardly in re- sponse to a
depression of the control button 301. The pressure-sensitive resistor
assembly 304 comprises  four pressure-sensitive resistive layers 309
mounted on an  upper surface of a thin insulating sheet 308. The pressure
10 sensitive resistive layers 309 are vertically aligned with  the
respective control buttons 301, the respective upper .  walls of the
resilient pads 302a, and the respective movable  contacts 305. The pressure
applied to one of the control  buttons 301 is transmitted via the upper
wall of the corre 15 sponding resilient pad 302a and the corresponding
movable  contact 305 to the corresponding pressure-sensitive resis- tive
layer 309. Each of the pressure-sensitive resistive layers 309 may  be made
of pressure-sensitive electrically conductive rub- 20 ber, and has a pair
of electrodes 309a, 309b at respective diametrically opposite ends thereof.
The electric resis- tance of the pressure-sensitive resistive layer 309
between  the electrodes 309a, 309b varies depending on the pressure  acting
on the pressure-sensitive resistive layer 309, and 25 hence can produce a
multigradatlon output from the elec- trodes 309a, 309b depending on the
varying electric resis- tance of the pressure-sensitive resistive layer
309. The WO 01/19479 PCT/JPOO/06135  -21 electrodes 309a, 309b are
electrically connected to an in- ternal circuit of the manual controller
200 which includes  the A/D converter of the 4-bit resolution. Therefore,
the manual controller 200 is capable of pro- 



5 ducing multigradation outputs using entirely or partly the  resolution of
the A/D converter, and also of producing bi- nary outputs using the LSB of
the digital signal produced by  the A/D converter. In order to allow the
manual controller 200 to function  10 as master compatible devices with
respect to.manual control- lers (also referred to as "partly compatible
manual control- lers" or "slave manual controllers") that are presently
com- mercially available or used at home which is free of the joystick
control units 241, 242 and capable of producing on- 15 ly binary outputs,
the plug 203 (see FIG. 1) of the manual  controller 200 is pin-compatible
with those slave.manual  controllers that are presently commercially
available or  used at home, so that the manual controller 200 can be re-
placed with a slave manual controller. 20 FIG. 5 shows in exploded
perspective a control unit,  corresponding to the second control unit 220,
of a slave  manual controller 200P which is capable of producing only
binary outputs as control information. FIG. 6 shows in fragmentary cross
section the control  25 unit, corresponding to the second control unit
220,. of the  slave manual controller 200P. According to the present
embodiment, the slave manual WO 01/19479 PCT/JPOO/06135  -22 controller
200P has an outer shape identical to that of the  manual controller 200.
Though the slave manual controller  200P and the manual controller 200 are
identical in shape to  each other, they may be made visually
distinguishable by 



5 different colors, different labels, or different type num- bers, etc.
thereon. For an easier understanding, those parts of the slave  manual
controller 200P which are identical to those of the  manual controller 200
are denoted by identical. reference 10 characters, and will not be
described in detail below. As shown in FIGS. 5 and 6, the slave manual
controller  200P has a fixed switch contact assembly 303 in place of the
pressure-sensitive resistor assembly 304 of the manual con- troller 200. As
shown in FIG. 6, each of the resilient pads 15 302a has an electrically
conductive contact 305P, rather  than the insulating movable contact 305P,
supported on an  inner surface thereof. The fixed switch contact assembly
303 comprises four  fixed contact sets 307 mounted on an upper surface of a
thin  20 flexible sheet 306 such as a membrane. Each of the fixed contact
sets 307 comprises first and second fixed contacts  307a, 307b spaced from
each other, and is disposed in verti- cal alignment with one of the movable
contacts 305P. When one of the control buttons 301 is pressed, the 25
movable contact 305P on the upper wall of the corresponding  resilient pad
302a moves downwardly into contact with the  first and second fixed
contacts 307a, 307b of the corre WO 01/19479 PCT/JPOO/06135  -23 sponding
fixed contact set 307, electrically connecting the  first and second fixed
contacts 307a, 307b to each other.  Each of the fixed contact sets 307 also
has a pair of elec- trodes 309c. 307d at respective diametrically opposite
ends 



5 of the first and second fixed contacts 307a, 307b. The  electrodes 307c,
307d are electrically connected to an in- ternal circuit of the slave
manual controller 200P, so that  the internal circuit can produce a binary
output of control  data. 10 FIG. 7 shows in block form an electric circuit
arrange- ment of the entertainment system 10, which includes an elec- tric
circuit arrangement of the entertainment apparatus 12  shown in FIG. 1. As
shown in FIG. 7, the entertainment apparatus 12 ba- 15 sically comprises a
control system 150 including a central  processing unit (CPU) 150A
functioning as a transmission de- finition indication data transmitting
means and peripheral  devices thereof, a graphic.system 152 including a
frame  buffer (not illustrated) and a graphic processing unit (GPU) 20 for
calculating, rendering, and storing images in the frame  buffer, a sound
system 154 including a sound processing unit  (SPU) for generating music
sounds and sound effects, the op- tical disk drive 22 functioning as a
reading device for con- trolling the readout of the optical disk OD in
which appli 25 cation programs and data are stored, a communication con-
troller 160 for controlling communications with the manual  controller 200
and a non-illustrated memory card, and a bus WO 01119479 PCT/JP00106135
-24 162 to which the control system 150, the graphic system 152,  the sound
system 154, the optical disk drive 22, and the  communication controller
160 are connected. The graphic  system 152 and the sound system 154 has
respective output 



5 terminals connected to the display monitor 20. The control system 150 has
the CPU 150A, a main memory  150E comprising a random-access memory (RAM),
a read-only  memory (ROM) 150C storing a system program such as an oper-
ating system for managing the main memory 150B, the graphic 10 system 152,
and the sound system 154, and a peripheral de- vice controller (not shown)
for controlling interrupts and  direct memory access (DMA) transfer. The
graphic system 152 comprises a geometric transfer  engine (GTE) for
processing coordinate transformations, 15 etc., the GPU for rendering
images according to a rendering  command from the CPU 150A, the frame
buffer for storing im- ages rendered by the GPU, and an image decoder for
decoding  image data which has been compressed and coded by orthogonal
transform such as discrete cosine transform. 20 The optical disk drive 22
comprises an optical disk de- vice for reproducing programs and data
recorded in the opti- cal disk OD, a decoder for decoding programs and data
re- corded with an added error-correcting code, and a buffer for
temporarily storing data read from the optical disk device 25 to speed up
the readout of data from the optical disk OD.  The communication controller
160 controls communica- tions between the manual controller 200 and the CPU
150A via WO 01/19479 PCT/JP00/06135  -25- the bus 162. FIG. 8 shows in
block form an electric circuit arrange- ment of the manual controller 200
that is connected to the  jack 16A or 16B of the entertainment apparatus 12
by the 



5 connecting cord 202 and the plug 203. As shown in FIG. 8, the manual
controller 200 has a mi- crocomputer 170 including a CPU 170A, a. ROM 170B,
and a RAM  170C which are connected. to a bus 171, an interface 172 hav-
ing 12 A/D converters 173A of the 4-bit resolution and 4 A/D 10 converters
173B of the 8-bit resolution, and the control  units 250 including the
multigradation-output control units  241, 242, 251 and the binary-output
control units 252. The  control units 250 are connected to the
microcomputer 170 via  the interface 172. 15 The 12 A/D converters 173A are
connected to respective  output terminals of the control units 251 for
producing 4- bit multigradation outputs, i.e., the first control unit 210
having the. first through fourth control buttons 211, 212,  213, 214, the
second control unit 220 having the fifth 20 through eighth control buttons
221, 222, 223, 224, the R  buttons 234, and the L buttons 235, and supply
4-bit multigradation outputs to the microcomputer 170. The  4 A/D
converters 173B are connected to respective output  terminals of the
joystick control units 241, 242, and supply 25 8-bit multigradation outputs
to the microcomputer 170. The plug 203 is connected to the microcomputer
170 by  the connecting cord 202 and the interface 174. In FIG. 1, WO
01119479 PCT/JPOO/06135  -26 the plug 203 is shown as being connected to
the lower Jack  16B of the entertainment apparatus 12. The CPU 170A
incorporates therein a button information  register 400 as a storage unit
for storing transmission de- 



5 finition indication data defining the types of control data to be
transmitted from the manual controller 200 to the en- tertainment apparatus
12. FIG. 9 shows showing details of the button information  register 400.
10 As shown in FIG. 9, the button information register 400  has first and
second button information registers (also re- ferred to as 'first and
second registers") 400A, 400B each  of 1 bytes or 8 bits. 1st (LSB) through
7th (MSB) bits of the first button  15 information register 400A correspond
to one byte of button  information (information of control data), and Ist
(LSB)  through 7th (MSB) bits of the second button information reg- ister
400B also correspond to one byte of button information  (information of
control data). These bytes of button infor 20 mation are stored at
respective addresses in the RAM 170C  (hereinafter referred to as "button
information storage unit  401" which comprises button information storage
units 401A  through 401M). The bytes of button information may alterna-
tively be stored in another storage unit of the button in- 25 formation
register 400. The button information storage units 401A, 401B corre-
sponding to the 0th and 1st bits of the first button infor WO 01/19479
PCT/JPOO/06135  -27 mation register 400A store on-off information, i.e.,
binary  information, of the 15 control units, i.e.., the 12 control  units
251 and the 3 control units 252. The button information storage units 401C
- 401F corre- 



5 sponding to the 2nd through 5th bits of the first button in- formation
register 400A store. respective 8-bit X-direction  information and 8-bit
Y-direction information of the joy- stick control unit 242 and respective
8-bit X-direction in- formation and 8-bit Y-direction information of the
joystick 10 control unit 241, which are represented by the outputs from
the 4 A/D converters 173B. The button information storage units 401G - 401L
corre- sponding to the 6th and 7th bits of the first button infor- mation
register 400A and the 0th through 3rd bits of the 15 second button
information register 400B store respective 4- bit information that
represents pressure-sensitive resis- tance information of the 12 control
units 251. Specifically, the 4-bit information that represents
pressure-sensitive resistance information of the control 20 buttons 211,
212 is stored in the button information storage  unit 401G. The 4-bit
information that represents pressure- sensitive resistance information of
the control buttons 213,  214 is stored in the button information storage
unit 401H.  The 4-bit information that represents pressure-sensitive re 25
sistance information of the control buttons 221,.223 is  stored in the
button information storage unit 4011. The 4- bit information that
represents pressure-sensitive resis WO 01119479 PCT/JP00106135  -28 tance
information of the control buttons 222, 224 is stored  in the button
information storage unit 401J. The 4-bit in- formation that represents
pressure-sensitive resistance in- formation of R (RI) button 234 and the L
(L1) button 235 is 



5 stored in the button information storage unit 401K. The 4- bit
information that represents pressure-sensitive resis- tance information of
R (R2) button 234 and the L (L2) button  235 is stored in the button
information storage unit 401L.  The button information storage unit 401 M
corresponding to 10 the 4th through 7th bits of the second button
information  register 400B are undefined, i.e., are reserved.  Operation of
the entertainment system 10 thus con structed will be described in detail
below. FIG. 10 is a sequence diagram illustrative of the op- 15 eration of
a device driver for the manual controller 200 to  perform communications
between the entertainment apparatus  12 and the manual controller 200. FIG.
11 shows a processing sequence of the CPU 150A of  the entertainment
apparatus 12 with respect to the operation  20 of the device driver. FIG.
12 shows a processing sequence of the CPU 170A of  the manual controller
200 with respect to the operation of  the device driver. When the user
inserts the plug 203 of the manual con- 25 troller 200 into the jack 16B of
the entertainment apparatus  12 with the power supply switch 28 turned off,
the enter- tainment apparatus 12 and the manual controller 200 are con WO
01/19479 PCT/JP00/06135  -29 nected to each other. The plug 203 of the
manual controller  200 may be inserted into the jack 16A. When the user
presses the lid opening button 30, the  lid of the disk loading unit 24 is
opened. The user then 



5 inserts a desired optical disk OD into the disk loading unit  24, and
closes the lid.. In the present embodiment, the optical disk OD as a re-
cording medium stores application programs, data, and a de- vice driver for
the manual controller 200. The device 10 driver for the manual controller
200 is a program used to  control communications with the manual controller
200 and  make the manual controller 200 usable. When the user presses the
power supply switch 28, the  entertainment apparatus 12 is initialized in
step Si shown  15 in FIG. 11. The entertainment apparatus 12 also supplies
electric power to the manual controller 200, which is ini- tialized in step
S21 shown in FIG. 12. According to the initializing processing in step S1,
the CPU 150A of the control system 150 of the entertainment  20 apparatus
12 executes an operating system stored in the ROM 150C to make it possible
to control the graphic system 152  and the sound system 154. The CPU 150A
also reads the de- vice driver for the manual controller 200 from the
optical  disk OD into the main memory 150B. 25 The device driver may be
stored in advance as part of a  BIOS (Basic I/O System) in the ROM 150C,
and may be executed  when the entertainment apparatus 12 is turned on. WO
01/19479 PCT/JPOO/06135  -30 Alternatively, the entertainment apparatus 12
may have  a wireless communication capability or an ability to connect  to
a public network, so that it can download the device  driver from a
broadcasting station or via the Internet. 



5 Then, the CPU 150A refers to the device driver stored  in the main memory
150B, or preferentially refers to the de- vice driver stored in the ROM
150C if it has been stored in  advance in the ROM 150C, and carries out a
sequence opera- tion shown in FIG. 10 based on the device driver in order
to 10 initialize the 0th - 7th bits of each of the first and sec- ond
button information registers 400A, 400B. First, as shown in FIG. 10, the
CPU 150A sends a con- nection acknowledgment command in a sequence step K1
via the  communication controller 160 to the manual controller 200. 15 When
the manual controller 200 receives the connection  acknowledgment command
in step S21, the manual controller  200 sends an acknowledgment (ACK)
signal indicating that the  connection of the manual controller 200 to the
entertainment  apparatus 12 is normal (OK) to the entertainment apparatus
20 .12 in a sequence step K2. In response to the acknowledgment (ACK)
signal from the  manual controller 200, the entertainment apparatus 12
sends  a first command to enter a setting mode for setting the but- ton
information register 400 (400A. 400B) to the manual con- 25 troller 200 in
a sequence step K3. In response to the command to enter the setting mode,
the manual controller 200 sends an acknowledgment (ACK) sig WO 01/19479
PCT/JP00/06135  -31 nal indicating that the entry into the setting mode is
ac- cepted (OK) to the entertainment apparatus 12 in a sequence  step K4.
In response to the acknowledgment (ACK) signal from the  



5 manual controller 200, the entertainment apparatus 12 sends  initial
transmission definition indication data Db defining  a type of control data
to be outputted from the manual con- troller 200, as default data
representing attributes when  none is explicitly specified, to the manual
controller 200  10 in a sequence step K5. The initial transmission
definition indication data Db  sent as default data are Db = (the first
button information  register 400A (0th, 1st, 2nd, 3rd, 4th, 5th, 6th, 7th
bits),  the second button information register 400B (0th, 1st, 2nd, 15 3rd,
4th, 5th, 6th,'7th bits) = (00111111, 11111111) = (3f,  ff)h in negative
logic. (**, **)h represents a hexadecimal  notation. The initial
transmission definition indication data Db  are set and stored in the first
button information register  20 400A and the second button information
register 400B. Ac cording to this initial setting, only the data of 2 bytes
in  the button information storage units 401A, 401B which corre- spond to
the 0th and 1st bits of the first button informa- tion register 400A are
used as control data to be outputted 25 from the manual controller 200.
When the initial transmission definition indication  data Db = Of, ff)h are
stored in the first and second but Se. WO 01/19479 PCT/JPOO/06135  -32 ton
information registers 400A, 400B, the manual controller  200 sends an
acknowledgment (ACK) signal as an updating end  signal, here an
initialization end signal, to the entertain- 



ment apparatus 12 in a sequence step K6. 5 In response to the
acknowledgment (ACK) signal as an  updating end signal, the entertainment
apparatus 12 sends a  command to enter a normal mode to finish the
initializing  process to the manual controller 200 in a sequence step K7.
Then, the manual controller 200 sends an acknowledgment  10 (ACK) signal
that acknowledges the command to enter the nor- mal mode to the
entertainment apparatus 12 in a sequence  step K8. Now, the initializing
process in steps Si. 821 of  the manual controller 200 and the
entertainment apparatus 12  is finished. 15 According to the initializing
process of the sequence  steps Kl - K8 in steps Si, S21 at the time the
entertainment  apparatus 12 is turned on, the default values set in the
button information register 400 (400A, 400B) correspond to  the
pin-compatible slave manual controller 200P. Since the 20 manual controller
200 is set to output only the same control  data as the control data
outputted from the slave manual  controller 200P in the initializing
process, the manual con- troller 200 can be used in placed of the slave
manual con- troller 200P 25 After the initializing process in steps S1,
521, the  entertainment apparatus 12 performs the processing of a nor- mal
mode in step S2, and the manual controller 200 also.per WO 01/19479
PCT/JPOO/06135  -33 forms the processing of a normal mode in step S22. In
the normal mode, the entertainment apparatus 12  reads an application
program from the.optical disk OD and  



executes the read application program. As the application 5 program is
executed, when the user operates the control  units 250 of the manual
controller 200 while viewing images  displayed on the display screen of the
display monitor 20,  only the control data according to "0" (the effective
bits  represent "0" rather than "1" because of the negative logic) 10 in
the bits of the first and second button information reg- isters 400A, 400B,
specifically, only the control data (bi- nary-output button information) of
2 bytes or 16 bits stored  in the button information storage units 401A,
401B corre- sponding to the 0th bit = "0" and the 1st bit = "0" immedi 15
ately after the initializing process, are transmitted from  the manual
controller 200 to the entertainment apparatus 12  during the time to for
communications.with the manual con- troller 200 (see the upper sequence 1
in FIG. 19). More specifically, in the normal mode subsequent to the  20
initializing process, only on-off information (binary output  information)
of the 12 control units 251 including the con- trol buttons 211 - 214, 221
- 224, 234, 235 is transmitted  to the entertainment apparatus 12. The
button information register 400 (400A, 400B) and  25 the CPU 170A of the
manual controller 200 function as a con- trol data transmission defining
means for defining a type of  control data to be outputted to the
entertainment apparatus ry.. WO 01119479 PCT/JP00/06135  -34 12 which is an
external apparatus as seen from the manual  controller 200. Since
instructions from the entertainment  



apparatus 12 are externally inputted instructions as seen  from the manual
controller 200, the button information reg 5 ister 400 (400A, 400B) and the
CPU 170A may also be regarded  as a control data transmission defining
means for defining a  type of control data to be outputted from the manual
con- troller 200 in response to externally inputted instructions. In step
S3 shown in FIG. 11, the'CPU 150A of the enter- 10 tainment apparatus 12
confirms whether there is a command  for entering a setting mode to update
(change) the content  of the transmission definition indication data Db in
the ap- plication program while the application program is being  executed.
A command for entering a setting mode is issued 15 when situations change
or levels of complexity changes while  a game program, for example, is
being executed. If there is not a command for entering a setting mode  in
step S3, then the normal mode is repeatedly processed in  step S2. 20 If
the CPU 150A confirms a command for entering a set- ting mode in the
application program that is being presently  executed, then the CPU 150A
updates the contents of the bits  of the button information register 400 to
update (change)  the content of the transmission definition indication data
25 Db according to the sequence shown in FIG. 10 in the same  manner as
with the initializing process described above.  Specifically, in step S3,
the CPU 150A refers to the WO 01/19479 PCT/JPOO/06135  -35 device driver
for the manual controller 200 which is stored  in the main memory 150B.
Then, the CPU 150A sends a connec- 



tion acknowledgment command in the sequence step K1 to the  manual
controller 200 in step S4 in order to update the con 5 tents of the 0th -
7th bits of the first and second button  information registers 400A, 400B.
If the manual controller 200 confirms the connection  acknowledgment
command from the entertainment apparatus 12  in step S23 shown in FIG. 12,
then the manual controller 200 10 sends an acknowledgment (ACK) signal to
the entertainment  apparatus 12 In the sequence step K2 in step S24. If the
entertainment apparatus 12 receives the acknowl- edgment (ACK) signal in
step S5, then the entertainment ap- paratus 12 sends a command for entering
a setting mode to 15 set the button information register 400 (400A, 400B)
to the  manual controller 200 in the sequence K3 in step S6. If. the manual
controller 200 confirms the reception of  the.command for entering the
setting mode instep S25, then  the manual controller 200 sends an
acknowledgment (ACK) sig 20 nal to the entertainment apparatus 12 in the
sequence step  K4 in step S26. If the entertainment apparatus.12 receives
the acknowl- edgment (ACK) signal in step S7, then the entertainment ap-
paratus 12 sends updating transmission definition indication 25 data Db
indicated by the application program to the manual  controller 200 in the
sequence step K5 in step S8. If the manual controller 200 receives the
updating WO 01/19479 PCT/JPOO/06135  -36 transmission definition indication
data Db in step S27, then  the manual controller 200 updates or changes the
contents of  



the 0th - 7th bits of the first and second button informa- tion registers
400A, 400B according to the updating trans 5 mission definition indication
data Db in step S28. If the updating transmission definition indication
data  Db represent (11111100, 00001111) = (fc, Of)h, then the  first button
information register 400A (0th, 1st, 2nd, 3rd,  4th, 5th, 6th, 7th bits) is
set to (0th, 1st, 2nd, 3rd, 4th, 10 5th, 6th, 7th bits) = (11111100), and
the second first but- ton information register 400B (0th, 1st, 2nd, 3rd,
4th, 5th,  6th, 7th bits) is set to (Oth, 1st, 2nd, 3rd, 4th, 5th, 6th,
7th bits) = (00001111). After the first and second button information
registers  15 400A, 400B have been updated, the 0th and 1st bits of the
first button information register 400A are disabled, and the  6th and 7th
bits of the first button information register  400A and the 0th - 3rd bits
of the second button information  register 400B are enabled. Therefore, the
manual controller 20 200 changes its output function from the production of
bi- nary outputs to the production of multigradation outputs  based on the
pressure-sensitive resistance information. After having updated the
contents of the button infor- mation register 400 in step S28, the manual
controller 200  25 sends an updating end signal to the entertainment
apparatus  12 in the sequence step K6 in step S29. If the entertainment
apparatus 12 receives the updating WO 01/19479 PCT/JPOO/06135  -37 end
signal in step S9, then the entertainment apparatus 12  recognizes the end
of the updating process, and sends a com- 



mand to enter the normal mode to the manual controller 200  in the sequence
step K7 in step S10. 5 If the manual controller 200 confirms the command to
enter the normal mode in step S30, then the manual control- ler 200 sends
an acknowledgment (ACK) signal to the enter- tainment apparatus 12 in the
sequence step K8 In step S31.  Thereafter, the manual controller 200 enters
the normal mode  10 in step S22. if the entertainment apparatus 12 receives
the acknowl- edgment.(ACK) signal in the sequence step K8 in step S11,
then the entertainment apparatus 12 enters the normal mode  in step S2. 15
In the normal mode of the entertainment apparatus 12  and the manual
controller 200, only the control data stored  in the button information
storage unit 401 corresponding to  the enabled bits of the updated button
information register  400, specifically, only the control data stored in
the but 20 ton information storage units 401G - 401L, i.e., "pressure-
sensitive resistance information (left and right buttons)",
"pressure-sensitive resistance information (up and down but- tons)",
"pressure-sensitive resistance information (0, A  buttons),
"pressure-sensitive resistance information (0, x 25 buttons),
"pressure-sensitive resistance information (R1, L1  buttons), and
"pressure-sensitive resistance information  (R2, L2 buttons) are
transmitted from the manual controller WO 01/19479 PCT/JP00/06135  -38 200
to the entertainment apparatus 12 during the time to for  communications
with the manual controller 200 (see the upper  



sequence I in FIG. 19). Specifically, after the type of control data has
been  5 set in the button information register 400 of the manual
controller 200 by the entertainment apparatus 12, the CPU  170A of the
manual controller 200 transmits only the control  data of the type set by
the button information register 400  to the entertainment apparatus 12 in
each frame during the 10 time to in the upper sequence 1 shown in FIG. 19.
By thus  limiting the type of control data that are transmitted, the  time
required to communicate between the manual controller  200 and the
entertainment apparatus 12 is reduced. In the above embodiment, even though
the manual con- 15 troller 200 has more control units 250 and more
functions  than the slave manual controller 200P, the number of control
data transmitted from the manual controller 200 to the en- tertainment
apparatus 12 can be limited to a predetermined  number of control data that
can be transmitted within the 20 time to for communications with the manual
controller 200 as  shown in the upper sequence I in FIG. 19, according to
the  program recorded in the optical disk OD, so that the time or  baud
rate for communications between the manual controller  200 and the
entertainment apparatus 12 connected thereto 25 does not need to be
increased, and the manual controller 200  has a function to produce analog
outputs, i.e., multigrada- tion outputs, depending on the magnitude of the
pressure WO 01/19479 PCT/JPO0/06135  -39- acting on the control units. In
the above embodiment, each of the multigradation- 



output control units 251 produces a 4-bit output. However,  each of the
multigradation-output control units 251 may pro 5 duce an 8-bit output as
with the control units 241, 242.  The optical disk OD stores the device
driver for the  manual controller 200 as the program which comprises the
step (sequence steps Ki, K2) of confirming an electric con- nection to the
manual controller 200, the step (sequence 10 steps K3, K4) of entering from
the normal mode into the set- ting mode (control data transmission defining
mode) after  the electric connection to the manual controller 200 is con-
firmed, the step (sequence steps K5, K6) of sending the  transmission
definition indication data Db defining a type 15 of control data to be
transmitted to the manual controller  200, and the step (sequence steps K7,
K8) of causing the  manual controller 200 to enter from the setting mode
(con- trol data transmission defining mode) into the normal mode.  By
having the entertainment apparatus 12 execute the device 20 driver stored
in the optical disk OD, it is possible to set  and update a type of control
data to be transmitted from the  manual controller 200 when the application
program is being  executed as well as when the application program starts
be- ing executed. 25 If the optical disk OD stores a program which has,
among the above steps, the step (sequence steps K1, K2) of  confirming an
electric connection to the manual controller 5. WO 01119479 PCT/JPOO/06135
-40 200 and the step (sequence steps K5, K6) of sending the  



transmission definition indication data Db defining a type  of control data
to be transmitted to the manual controller  200, then it is possible to set
a type of control data to be 5 transmitted from the manual controller 200
at least when the  application program starts being executed. FIG. 13 shows
in perspective an entertainment system  10A according to another embodiment
of the present inven- tion. Those parts of the entertainment system IOA
which are 10 identical to those of the entertainment system 10 according
to the preceding embodiment are denoted by identical refer- ence numerals
or identical reference numerals with a suffix  A, and will not be described
in detail below. As shown in FIG. 13, the entertainment system 1OA com- i5
prises an entertainment apparatus 12A for executing various  programs, a
memory card 514 as a card-shaped external stor- age device (external
memory) detachably connected to the en- tertainment apparatus 12A, a manual
controller 200A for sup- plying control requests from the user or game
player to the 20 entertainment apparatus 12A in a wireless fashion via a
re- lay device 515 that is detachably connected to the enter- tainment
apparatus 12A, and a display monitor 20 such as a  television receiver for
being supplied with video and audio  signals from the entertainment
apparatus 12A and displaying 25 images and outputting sounds. The
entertainment apparatus 12A has a casing substan- tially in the shape of a
rectangular parallelepiped. The WO 01/19479 PCT/JP00/06135  -41
entertainment apparatus 12A has on the front panel of the  



casing a disk tray 24A movable into and out of the casing  and serving as a
display loading unit for loading an optical  disk OD as a recording medium
storing programs and data, a 5 reset switch 26 for resetting a program that
is being pres- ently executed by the entertainment apparatus 12A, an open
button 30A for moving the disk tray 24A out of the casing, a  pair of upper
jacks 18A, 18B for receiving the memory card  514, and a pair of lower
jacks 16A. 16B for receiving the 10 connector (plug) of the relay device
515. The entertainment  apparatus 12A has on the rear panel of the casing a
power  supply switch 28 and AV (Audio Visual) multi-output termi- nals (not
shown) as video and audio output terminals that  are connected to the
display monitor 20 via an AV cable. 15 The plug 203 of the manual
controller.200 shown in  FIGS. 1 and 2 can be inserted into either one of
the jacks  16A, 16B. The relay device 515 shown in FIG. 13 may be in-
serted into either one of the jacks 16A, 16B of the enter- tainment
apparatus 12 shown in FIG. 1, so that the wireless 20 manual controller
200A can be used with the entertainment  apparatus 12. The entertainment
apparatus 12A shown in FIG. 13 has  various control functions including a
control function to  read a computer game (video game) program from the
optical 25 disk OD as a CD-ROM, DVD-ROM, etc. which stores such a com-
puter game program and data, and execute the computer game  program to
display characters and scenes on the display WO 01119479 PCT/J OO/OG13.5
-42 monitor 20, a control function to play back movies recorded  



on other optical disks OD such as DVDs (Digital Video  Disks), and a
control function to play back music pieces re- corded on optical disks OD
such as CDDA (Compact Disk Digi 5 tal Audio). The entertainment apparatus
12A also has a  function to execute a program downloaded from a communica-
tion network. While the entertainment apparatus 12A is exe- cuting a game
program, the display monitor 20 displays  three-dimensional computer
graphics images that are gener 10 ated by the entertainment apparatus 12A.
Signals sent from the manual controller 200A to the en- tertainment
apparatus 12A are processed by one of the above  control functions of the
entertainment apparatus 12A to move  and change characters displayed on the
display monitor 20 15 and change scenes displayed on the display monitor
20. As described later on, the manual controller 200A also  functions as a
wireless remote controller for sending a  playback command, a pause
command, and a subtitle selection  command to the entertainment apparatus
12A when a DVDor a 20 CDDA is played back by the entertainment apparatus
12A. The manual controller 200A has first and second control  units 210,
220 disposed in left and right areas on the upper  central surface of its
casing 201, third and fourth control  units 235, 234 disposed on the front
side of the casing 201, 25 and left and right joysticks 241, 242 disposed
in left and  right areas on the upper side surface of its casing 201 re-
mote from the front side thereof. WO 01/19479 PCT/JPOO/06135  -43 The left
and right joysticks 241, 242 are associated  



with respective actuators (not shown) comprising vibrating  motors for
imparting vibrations to the left and right joy- sticks 241, 242 according
to the game program. 5 The first control unit 210 comprises a pressable
con- trol unit. for moving characters displayed on the display  screen of
the display monitor 20, and its function is set by  a program recorded in
the optical disk OD. The first con- trol unit 210 comprises four control
buttons (also referred 10 to as 'control keys" or "direction keys") 211,
212, 213, 214  that the user or game player can press to move a displayed
character upwardly, downwardly, leftwardly, and rightwardly  on the display
screen of the display monitor 20. The con- trol button 211 is also referred
to as a left direction key, 15 the control button 212 a right. direction
key, the control  button 213 an upward direction key, and the control
button  214 a downward direction key. The second control unit 220 has four
control buttons  221, 222, 223, 224 each in the form of a pressable
cylinder.  20 The control buttons 221, 222, 223, 224 are marked respec
tively with 'A", 'x', and are also referred to as  a 0 button, a D button,
a A button, and an x button.  Functions of the control buttons 221 - 224 of
the sec ond control unit 220 are set by the program recorded in the  25
optical disk OD. For example, the control buttons 221 - 224  are allocated
respective functions to move the left arm, the  right arm, the left leg,
and the right leg of the displayed WO 01119479 PCT/JPOO/06135  -44-
character, for example. 



The third and fourth control units 235, 234 are identi- cal in structure to
each other, and have two upper and lower  pressable control buttons (Ll, L2
buttons) 235a, 235b and 5 two upper and lower pressable control buttons
(Ri. R2 but- tons) 234a, 234b, respectively. Functions of the third and
fourth control units 235, 234 are also set by the program  recorded in the
optical disk OD. For example, the third and  fourth control units 235, 234
are allocated a function to 10 impart special motions to displayed
characters and a func- tion to change displayed characters. The left and
right joystick control units 241, 242 are  combined with respective signal
input devices such as rheo- stats which can be swiveled 350 about their
shafts. The 15 left and right joystick control units 241, 242 can be re-
turned to their neutral position by resilient members (not  shown). In the
neutral position, the left and right joy- stick control units 241, 242
serve as fifth and sixth press- able control units comprising control
buttons (L3, R3 but 20 tons) 241a, 242a, respectively. When the left and
right joystick control units 241, 242  are swiveled, they enter command
signals to cause a dis- played character to make an analog action, i.e., to
move the  displayed character while rotating same, or move the dis 25.
played character at a varying speed, or change states of the  displayed
character. In the present embodiment, when the  user operates the left
joystick 241, the displayed character WO 01/19479 PCT/JPOO/06135  -45 can
move in the direction indicated by an arrow cursor, as  



described later on. FIG. 14 shows in cross section an internal structure of
a portion of the manual controller 200A. 5 In FIG. 14, a control button 102
represents each of the  direction keys 211 - 214 of the first control unit
210, each  of the control buttons 221 - 224 of the second control unit
220, each of the Li, L2 buttons 235a, 235b, the R1, R2 but- tons 234a, 234b
of the third and fourth control units 235,. 10 234, and each of the control
buttons 241a, 242a of the fifth  and sixth control units. A resilient
electrically conduc- tive member 106 having a downwardly tapered shape is
at- tached to the lower surface of the control button 102 by an  insulating
resilient pad 104. A resistive layer (resistor) 15 110 is disposed
downwardly of the resilient electrically  conductive member 106 in vertical
alignment therewith. The  resistive layer 110 has an end connected to a
voltage source  having a voltage Vcc via a pattern and the other end con-
nected to an end of a. fixed resistive layer (resistor) 108 20 via a
pattern. The resistive layers 110, 108 are disposed  on an insulating board
112. The other end of the fixed re- sistive layer 108 is connected to
ground. FIG. 14 shows the manner in which the control unit op- erates as a
pressure-sensitive element for producing a sig- 25 nal output proportional
to the pressure applied thereto. FIG. 15 shows in block form an electric
circuit arrangement  of major components of the manual controller 200A and
the WO 01/19479 PCT/JPOO/06235  -46- relay device 515. 



When the direction keys 211 - 214, the control buttons  221 - 224, the L1,
L2 buttons 235a, 235b, the R1, R2 buttons  234a, 234b, and the control
buttons 241a, 242a are pressed, 5 i.e., when the control. button 102 is
pressed, the resilient  electrically conductive member 106 is depressed
into contact  with the resistive layer 110. The resistance of the resis-
tive layer 110 is apparently changed depending on the area  of contact
between the resilient electrically conductive 10 member 106 and the
resistive layer 110. As a result, a di- vided voltage (analog value) Va
produced by the resistive  layers 110, 108 is changed and applied as an
input signal to  an A/D converter 114 (see FIG. 15)_ The resilient
electrically conductive member 106 and 15 the resistive layer 110 jointly
make up a pressure-sensitive  element whose electric resistance varies
depending on the  pressure applied from the control button 102. Therefore,
the resistive layer 110 serves as a rheostat. As shown in FIG. 15, the
manual controller 200A has an  20 MPU (Microprocessor Unit) 118 as a
control means which com- prises a CPU 170A including a button information
register  400 as a storage unit, a ROM 170B, and a RAM 170C that are
connected to the CPU 170A by a bus 171. The MPU 118 also has a switcher 126
whose operation is  25 controlled by the CPU 170A, and the A/D converter
114. The  switcher 126 serves to switch between different functions of  the
A/D converter 114, as described later on. An analog WO 01/19479
PCT/JP00/06135  -47 signal (voltage) Va outputted from the output terminal
of  



the resistive layer 110 is supplied to the A/D converter  114, which
converts the analog signal Va into a digital sig- nal Vd. 5 The digital
signal Vd outputted from the A/D converter  114 is applied to an interface
(I/F) 174A mounted on an in- ternal board of the manual controller 12A, and
transmitted  as a wireless infrared signal via the relay device 515 to  the
entertainment apparatus 12A. The digital signal Vd sup 10 plied to the
entertainment apparatus 200A serves to move the  displayed character, for
example. The manual controller 200A has a detachable battery 190  connected
to a regulator 192 that serves as the voltage  source. The regulator 192
generates the voltage Vcc that is 15 supplied to various circuits in the
manual controller 200A.  The relay device.515 has an MPU (MicroProcessor
Unit)  520 as a control means which comprises a CPU 522 including a  button
information register 400 as a storage unit, a ROM  524, and a RAM 526 that
are connected to the CPU 522. The 20 MPU 520 has an infrared communication
unit 528 (first wire- less communication. unit) that is controlled by the
CPU 522  for its communicating operation. The button information register
400 may be provided in  either one of the manual controller 200A and the
relay de- 25 vice 515. The interface 174A of the manual controller 200A has
an  infrared communication. unit 530 (second wireless communica W081119479
PCT/JPOO/06135  -48 tion unit) for performing infrared communications with
the  



infrared communication unit 528 (first wireless communica- tion unit) of
the relay device 515. The manual controller  200A and the relay device 515
may perform radio-wave commu 5 nications using a weak radio wave
therebetween, rather than  infrared communications. A change in the level
of the analog signal Va outputted  from-the output terminal of the
resistive layer 110 is com- mensurate with a change in the pressure applied
from the 10 control button 102 by the user. Therefore, the digital sig- nal
Vd outputted from the A/D converter 114 is commensurate  with the pressure
applied from the control button 102 by the  user. When the motion of a
displayed game character, for  example, is controlled by the digital signal
Vd that is re 15 lated to the pressure applied by the user, it is possible
to  achieve a smoother motion of the displayed game character  than when
the motion of the displayed game character is con- trolled by a binary
digital signal of "1" or "0". The manual controller 200A controls the
switcher 126  20 via the interface 174A based on transmission definition
in- dication data Db transmitted as a control signal from the
entertainment apparatus 12A via the relay device 515 accord- ing to the
program recorded in the optical disk OD. Specifically, when the program
recorded in the optical  25 disk OD is executed, the entertainment
apparatus 12A outputs  the transmission definition indication data Db
indicative of  whether the A/D converter 114 functions as a means for out
WO 01/19479 PCT/JPOO/06135  -49 putting a multivalued digital signal Vd
having one of values  



ranging from.0 to 255 or a means for outputting a binary  digital signal Vd
having a value '0' or '10, according to  the program. 5 The transmission
definition indication data Db is  stored in the button-information register
400 of the CPU  170A, for example. Based on the transmission definition in-
dication data Db, the CPU 170A controls the switcher 126 to  select one of
the functions of the A/D converter 114 to pro 10 duce either a binary
output or a multivalued output. Conse- quently, whether the A/D converter
114 is to produce either  a binary output or a multivalued output is
determined by the  program recorded in the optical disk OD. In FIG. 13,
either the left and right joysticks.241,  15 242 or the first and second
control units 210, 220 are se- lected at a time by the mode selection
switch 232. When the  left and right joysticks 241, 242 are selected by the
mode  selection switch 232, the indicator 233 is turned on, indi- cating
the selection of the left and right joysticks 241, 20 242. The manual
controller 200A further has a start switch  230 for instructing the
entertainment apparatus 12A to start  a game, and a selection switch 231
for selecting a level of  difficulty of the game before the game is
started. 25 An internal structure of the entertainment system 10A  shown in
FIG. 13 and its general operation will be described  below with reference
to FIG. 16. WO 01/19479 PCT/JP00/06135  -50 As shown in FIG. 16, the
entertainment apparatus 12A  



has a CPU 401 as a means for executing a program, a RAM 402  as a
semiconductor memory connected to the CPU 401, and a  bus 403 connected to
the CPU 401. The RAM 402 functions as 5 a storage unit for successively
storing programs and data  recorded in the optical disk OD. The CPU 401
functions to  execute programs read from the optical disk OD and stored in
the RAM 402. To the bus 403, there are connected a graphic synthe- 10 sizer
(GS) 404 and an input/output processor (IOP) 409. The  graphic synthesizer
404 has a RAM 405 including a frame  buffer, a Z buffer, and a texture
memory, and a rendering  engine (RE) 406 having a rendering function to
render and  store images in the frame buffer in the RAM 405. 15 The display
monitor 20 as an external device is con- nected to the graphic synthesizer
404 via an encoder 407  which converts a digital RGB signal, for example,
into an  NTSC television signal. To the input/output processor 409, there
are connected  20 a driver (DRV) 410 for reproducing and decoding data re-
corded in the optical disk OD, a sound processor (SP) 412, a  memory card
514 as an external memory comprising a flash  memory, the manual controller
200A connected in a wireless  fashion by the relay device 515, and a ROM
416 which stores 25 an operating system, etc. The sound processor 412 is
con- nected via an amplifier 413 to a speaker 414 and the display  monitor
20 which serve as external devices, and supplies an WO 01/19479
PCT/JP00/06135  -51 audio signal to the speaker 414 and the display monitor
20  



via the amplifier 413. The memory card 514 comprises a card-shaped external
storage device comprising a CPU or a gate array and a flash  5 memory. The
memory card 514 is detachably connected to one of the jacks 18A, 18B of the
entertainment apparatus 12A  shown in FIG. 13. The memory card 514 stores
interim game  data and a program for playing back DVDs, i.e., a DVD player
program. The program for playing back DVDs can be updated 10 by the program
stored in the optical disk OD. The manual controller 200A supplies commands
(binary or  multivalued commands) to the entertainment apparatus 12A  when
the user presses a plurality of control buttons on the  manual controller
200A. The driver 410 has a decoder for 15 decoding images that are encoded
based on MPEG (Moving Pic- ture Experts Group) standards. FIG. 17 shows the
manner in which the manual controller  200A is used as a wireless remote
controller for the enter- tainment apparatus 12A that functions as a DVD
player. 20 In FIG. 17, the start switch 230 functions as a play- back or
pause button. The selection switch 231 functions as  a switch for accessing
a control panel. Each time the se- lection switch 231 is pressed, it
switches between the dis- play and the non-display of the control panel of
the DVD 25 player on the display screen of the display monitor.20.  When
the control panel is being displayed, a desired func- tion can be selected
by the direction keys 211 through 214, WO 01119479 PCT/JW10/06135  -52 and
determined by the 0 button 221. 



The A button 223 is used to access a DVD menu stored in  the DVD as the
optical disk 4D, and the 0 button 222 is used  to access titles stored in
the DVD. 5 The R1 button 234a is used to jump to a next chapter.  The L1
button 235a is used to jump to aprevious chapter.  The R2 button 234b is
used to perform a fast search. The L2  button 235b is used to perform a
rewinding search. The x button 224 is used to cancel an action or stop  10
the operation of the DVD player. The R3 button 242a is a  sound switching
button for switching between English and  Japanese dialogues. The L3 button
241a is a subtitle  switching button for switching between English
subtitles,  Japanese subtitles, and no subtitles. The mode selection 15
switch 232 is used to turn on and off the DVD player. When the control
panel is being displayed, the user can  select a desired function using the
direction keys 211  through 214, the 0 button 221, and the x button 224 by
view- ing the image displayed on the display monitor 20. 20 Instead of the
manual controller 200A, a card-shaped  manual controller 200B as shown in
FIG. 18 may be used as a  dedicated wireless remote controller. Various
control buttons of the manual controller 200B  whose functions are
identical to those of the control but- 25 tons of the manual controller
shown in FIG. 17 are denoted by identical reference characters with a
suffix B, and will  not be described in detail below. WO 01/19479
PCT/JP00/06135  -53 As described above, when the entertainment system 10A  



starts executing and/or is executing a program recorded in  the optical
disk OD or starts reproducing or is reproducing  data recorded in the
optical disk OD, the entertainment ap 5 paratus 12A sends transmission
definition indication data Db  defining a type of control data to be
outputted from the  manual controller 200A, via the relay device 515 to the
man- ual controller 200A in a wireless fashion. Therefore, the  amount of
control data transmitted from the manual control 10 ler 200A to the
entertainment apparatus 12A can be reduced  when the program starts being
executed or is being executed.  Since the button information register 400
as the stor age unit for storing the transmission definition indication
data Db is provided in either the manual controller 200A or  15 the relay
device 515 or both,. It is not necessary to send the transmission
definition indication data Db from the en- tertainment apparatus 12A to the
relay device 515 or via the  relay device 515 to the manual controller 200A
unless the  transmission definition indication data Db is changed. 20 If
the entertainment apparatus 12A is to update or  change the transmission
definition indication data Db that  defines a type of control data to be
outputted from the man- ual controller 200A, then the entertainment
apparatus 12A  sends updating transmission definition indication data Db to
25 the relay device 515 or via the relay device 515 to the man- ual
controller 200A, thus updating or changing the existing  transmission
definition indication data Db. WO 01119479 PCTIJPOO/06135  -54 According to
the present invention, as described above,  



a type of control data to be outputted from the manual con- troller can be
defined. Even through the number of control units is increased,  5 and the
control units have more functions including a func- tion to produce on-off
outputs and a function to produce  analog outputs depending on the pressure
on the control  units, the manual controller is not required to spend an
in- creased time for communications between itself and the en 10
tertainment apparatus to which the manual controller is con- nected. Stated
otherwise, the time needed to perform communica- tions between the manual
controller and the entertainment  apparatus to which the manual controller
is connected can be 15 reduced by adjusting or limiting types of control
data to be  transmitted between the manual controller and the entertain-
ment apparatus. Practically, the principles of the present invention  are
based on the fact that whereas almost all application  20 programs do not
use all, but only some of, the control but tons or function buttons of the
manual controller, and dif- fer as to which control buttons are to be used,
the manual  controller needs to have all the control units. According to
the present invention, it is possible to  25 set which control buttons of
the manual controller are to be  used, more specifically, which control
data of control but- tons of the manual controller are to be transmitted to
the WO 01/19479 PCT/JP00/06135  -55 entertainment apparatus, and such
control button or control  



data settings can be updated by an application program that  is being
executed by the entertainment apparatus. In this  manner, the time required
to perform communications between 5 the manual controller and the
entertainment apparatus can be  shortened. For example, while a game
program. is. being executed by  the entertainment apparatus, when
situations (scenes) are  changed, it is possible to define control
units.that are re 10 quired in a next scene, i.e.; to limit the number of
enabled  control units. In addition, when the relay device. for wireless
commu- nications is detachably connected to the entertainment appa- ratus,
the manual controller can be used with the entertain- 15 ment apparatus in
a wireless environment. Although certain preferred embodiments of the
present  invention have 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 ap 20 pended claims. WO 01/19479
PCT/000116135 -56- Ilrr~rrllllrllrrrlll~rlr  CLAIMS L s III~ri I. A program
executing system comprising: a program executing apparatus (12) for reading
and exe- 5 outing a program stored in a recording medium (OD); and a manual
controller (200) connected to.said program ex- ecuting apparatus (12) and
having a plurality of control  units, for sending a control request from
the user as con- trol data to said program executing apparatus in response
to 



10 operation by the user of at least one of said control units;  said
program executing apparatus having means for send- ing transmission
definition indication data (Db) defining a  type of control data to be sent
from said manual controller,  to said manual controller when said program
executing appa- 15 ratus starts executing and/or is executing said program.
2. A program executing system according to claim 1,  wherein said manual
controller has a storage unit (400) for  storing said transmission
definition indication data. 20 3. A program executing system according to
claim 1,  wherein said program executing apparatus has means for send- ing
updating transmission definition indication data to up- date a content of
said transmission definition indication 25 data defining a type of control
data to be sent from said  manual controller, to said manual controller
when said pro- gram executing apparatus is executing said program. WO
01/19479 I I"II'I IIIIII "'ll II~I~ II II'I PCT/JP00/06135  N s -57- 4. A
program executing system according to claim 1,  wherein said program
executing-apparatus comprises an enter- tainment apparatus (12) for reading
and executing a program 5 stored in a recording medium detachably loaded in
the enter- tainment apparatus. 5. A program executing system comprising: a
program executing apparatus (12A) for reading and ex- 10 ecuting a program
stored in a recording medium (OD); a relay device (515) connected to said
program execut- 



ing apparatus and having a first wireless communication unit  (528); and a
manual controller (200A) having a plurality of con- 15 trol units and a
second wireless communication unit (530)  for communicating with said first
wireless communication  unit, for sending a control request from the user
as control  data to said program executing apparatus via said relay de-
vice in response to operation by the user of at least one of  20 said
control units; said program executing apparatus having means for send- ing
transmission definition indication data (Db) defining a  type of control
data to be sent from said manual controller  via said relay device, to said
manual controller when said 25 program executing apparatus starts executing
and/or is exe- cuting said program. WO 01119479 PCT/JPO0106135  L M s -58-
6. A program executing system according to claim 5,  wherein said manual
controller has a storage unit (400) for  storing said transmission
definition indication data. 5 7. A program executing system according to
claim 5,  wherein said program executing apparatus has means for send- ing
updating transmission definition indication data to up- date a content of
said transmission definition indication  data defining a type of control
data to be sent from said 10 manual controller, to said manual controller
when said pro- gram executing apparatus is executing said program. 8. A
program executing system according to claim 5,  



wherein said program executing apparatus comprises an enter- 15 tainment
apparatus (12A) for reading and executing a program stored in a recording
medium detachably loaded in the enter- tainment apparatus. 9. A program
executing system comprising: 20 a program executing apparatus (12A) for
reading and ex- ecuting a program stored in a recording medium (OD); a
relay device (515) connected to said program execut- ing apparatus and
having a first wireless communication unit  (528); and 25 a manual
controller (200A) having a plurality of con- trol units and a second
wireless communication unit (530)  for communicating with said first
wireless communication WO 01/19479 I I"I'II III'll HE 1111111 I"I
PCT/JP00/06135  C L M S -59- unit, for sending a control request from the
user as control  data to said relay device in response to operation by the
user of at least one of said control units; said program executing
apparatus having means for send- 5 ing transmission definition indication
data (Db) defining a  type of control data to be sent from said manual
controller  via said relay device, to said relay device when said pro- gram
executing apparatus starts executing and/or is execut- ing said program. 10
10. A program executing system according to claim 9,  wherein said relay
device has a storage unit (400) for stor- ing said transmission definition
indication data. 



15 11. A program executing system according to claim 9,  wherein said
program executing apparatus has means for send- ing updating transmission
definition indication data to up- date a content of said transmission
definition indication  data defining a type of control data to be sent from
said 20 manual controller via said relay device to said program exe- cuting
apparatus, to said relay device when said program  executing apparatus is
executing said program. 12. A program executing system according to claim
9, 25 wherein said program executing apparatus comprises an enter- tainment
apparatus (12A) for reading and executing a program  stored in a recording
medium detachably loaded in the enter 1. WO 01/19479 PCT/JP00/06135  -60
tainment apparatus. 1111111! 1111111111111111111111 L R s  13. A relay
device (515) for being detachably connected  to a program executing
apparatus (12A) for reading and exe 5 cuting a program stored in a
recording medium (OD), for al- lowing wireless communications between the
program executing  apparatus and a manual controller (2'OOA) having a
plurality  of control units when the relay device is connected to said
program executing apparatus, said relay device comprising: 10 means for
outputting and transmitting transmission de- finition indication data (bb)
defining a type of control  data to be sent from said manual controller, as
wireless  data to said manual controller when said program executing
apparatus starts executing and/or is executing said program.  



15 14. A relay device according to claim 13, wherein said  program
executing apparatus comprises an entertainment appa- ratus (12A) for
reading and executing a program stored in a  recording medium detachably
loaded in the entertainment ap- 20 paratus. 15. A relay device (515) for
being detachably connected  to a program executing apparatus (12A) for
reading and exe- cuting a program stored in a recording medium (OD), for al
25 lowing wireless. communications between the program executing  apparatus
and a manual controller (200A) having a plurality  of control units when
the relay device is connected to said WO 01/19479 PCT/JPOO/06135  -61
program executing apparatus, said. relay device comprising:  means,
operable subsequent to the transmission of  transmission definition
indication data (Db) defining a type  of control data to be sent from said
manual controller via 5 the relay device to said program executing
apparatus, from  said program executing apparatus to.said relay device when
said program executing apparatus starts executing and/or is  executing said
program, for processing wireless control data  transmitted from said manual
controller according to said 10 transmission definition indication data and
sending the  processed wireless control data to said program executing
apparatus. 16. A relay device according to claim 15, further com- 15
prising a storage unit (400) for storing said transmission  definition
indication data. 



17. A relay device according to claim 15, wherein said  program executing
apparatus comprises an entertainment appa- 20 ratus (12A) for reading and
executing a program stored in a recording medium detachably loaded in the
entertainment ap- paratus. 18. A manual controller (200) having a plurality
of  25 control units, for sending control data in response to op- eration
by the user of at least one of said control units,  comprising: I IIII'II
IIIIII I"II II'I' II III C L s WO 01/19479 1111111 1111 PCTIJP00/06135 C L
s  -62- control data transmission defining means (400), (170A) for defining
a type of the control data to be sent in re- sponse to an externally
inputted instruction. 5 19. A manual controller according to claim 18,
further  comprising: a storage unit (400) for storing the type of the con-
trol data to be sent in response to the externally inputted  instruction,
said control data transmission defining means 10 comprising means for
outputting control data based on the  type of the control data stored in
said storage unit. 20. A manual controller according to claim 19, for use
in combination with a pin-compatible slave manual controller  15 (200P),
wherein said storage unit has means for storing a type of control data to
be outputted from said slave manual  controller when said manual controller
is turned on. 



21. A recording medium storing a program comprising the  20 steps of:
confirming (K1) an electric connection with a manual  controller (200)
having a plurality of control units, for  sending control data in response
to operation by the user of  at least one of said control units; and 25
transmitting (Kb) transmission definition indication  data (Db) defining a
type of the control data to be sent  from said manual controller, to said
manual controller. WO 01/19479 PCT/JP00/06135  -63 22. A recording medium
storing a program comprising the  steps of : confirming (Kl) an electric
connection with a manual  5 controller (200) having a plurality of control
units, for  sending control data in response to operation by the user of
at least one of said control units; causing (K3) said.manual controller to
enter from a  normal mode into a. transmission definition indication mode
10 for defining a type of the control data to be sent;   transmitting (K5)
transmission definition indication  data (Db) defining a type of the
control data to be sent to  said manual controller; and causing (K7) said
manual controller to enter said  15 transmission definition indication mode
into said normal  mode. 23. A program comprising the steps of: confirming
(K1) an electric connection with a manual  



20 controller (200) having a plurality of control units, for  sending
control data in response to operation by the user of  at least one of said
control units; and transmitting (K5) transmission definition indication
data (Db) defining a type of the control data to be sent  25 from said
manual controller, to said manual controller. 24. A program executing
apparatus (12) for being con 1111111111111 ilill 11111 II ~~~I s W(c)
01119479 PCT/JP00106135  -64 nected to a manud controller (200) having a
plurality of  control units, for sending control data in response to op-
eration by the user of at least one of said control units,  and reading and
executing a program stored in a recording  5 medium (OD), comprising:
transmission definition indication data sending means  (150A) for sending
transmission definition indication data  (Db) defining a type of the
control data to be sent from  said manual controller to said program
executing apparatus, 10 to said manual controller, according to a content
of the  read program. 11i*iIIIj IIIIII IIIII liltI II III L n 




