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DESCRIPTION 

CONTROL APPARATUS AND OUTPUTIING SIGNAL ADJUSTING METHOD 

THEREFOR 

FIELD OF THE INVENTION 

The present invention relates to a control apparatus (controller) which is used for 

peripheral equipment of entertainment _devices such as video game machines. 

BACKGRO~D OF THE INVENTION 

Generally, a variety of control operations of entertaimnent devices such as video 

game machines are performed by using control apparatuses. Therefore, a plurality of 

control buttons are provided on the control apparatuses and the user controls those 

buttons, thereby controlling the entertainment devices. As an example, the user can 

1 S control a character which is displayed on a television receiver. 

Conventionally, according to the thus-constructed control apparatuses, in many 

cases, . cross-shaped or circular directional control buttons having are disposed at the 

front-left thereof and a plurality of multi-purpose buttons are disposed at the :front-right 

thereof. 

20 The directional control buttons and the multi-purpose buttons comprise a tactile 

switch or rubber switch. Since the switch is turned on/off, the character id moved in a 

digital manner or the state of the character is changed in a digital manner. 

As explained above, the conventional entertainment device has only a function 

for digitally changing the character which is displayed on the television receiver by 

25 using the directionaJ control buttons or the multi-purpose buttons, and thereby has a 

disadvantage in that the motion of the character and changes thereof are not gradual and 

the appearance thereof is poor. 
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In order to overcome this disadvantage, according to a manipulation device for a 

game machine disclosed in Japanese Patent Laid-Open (unexamined) No. 7-88252, it is 

possible to control a character which is displayed on a display screen of a television 

receiver in an analog manner by adding an analog-type input device which comprises a 

S track ball or joystick, etc. Japanese Patent Laid-Open (unexamined) No. 11-90042 

discloses another conventional art to which an analog-type input device is added. 

However, the analog-type input device which comprises the track ball or joystick, 

etc. is quite different from that of the above-described directional control buttons or 

multi-purpose buttons in view of the operability. Therefore, it is expected that it takes a 

10 long time for a user who is accustomed to using the directional control buttons or multi­

purpose buttons to become practiced in the operation of the analog-type input device 

and that the amount of fun which the entertainment device inherently provides .is cut by 

half. 

15 SUMMARY OF THE INVENTION 

In terms of the aforementioned case, it is an object of the present invention to 

enable operation in an analog manner by pressing operation of a ·controller of which is 

nonnally used for conventional digital operation. 

In order to attain the object, according to the present invention, there is provided 

20 a control apparatus including a controller which can be pressed and operated, a 

detecting device for outputting an analog signal corresponding to the pressing operation 

of the controller, a level segmenting unit for segmenting an output level of the anaJog 

signal which is outputted from the detecting device in accordance with the· pressing 

operation of the controller into a plurality of levels, an AID converting unit for 

25 converting the analog· signal into a digital signal in accordance with the output levels 

which are segmented by the level segmenting unit, and a segmenting-range setting unit 

for setting a range of the output levels of the analog signal which is segmented by the 
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level segmenting unit, wherein the plurality of· levels into which the analog signal 

outputted· by the detecting device is segmented· by the level segmenting unit are. within 

the range which is set by the segmenting range-setting unit. 

According to the construcµon of the present invention, the analog signal 

5 corresponding to the· pressing contr<>l oper~tion of the controller is converted· into the 

digital signal and outputted, thereby realizing a digital control operation by the.pressing 

operation of the controller. 

The individual differences of the detecting deviee and variations in voltage 

__ which is applied to the· detecting devi~ cause variations in the output levels of the 

· 10 analog signals which are outputted by 'the detecting device in accordance with the 

pressing operation of the controller depending on the control apparatus. 

Then, according to the present invention, the control apparatus includes the 

segmenting-range setting unit for setting a range of the output· levels of the analog 

signal which is segmented by the level segmenting. unit, wherein the plurality oflevels 

15 · into which the analog signal outputted by the detecting device is segmented by the level 

segmenting unit are witlun the range which is set by the segmenting;.range setting.-unit. · · 

Accordingly, it is.possible to output a digital signal having a plurality of bits . 

which is · obtained by uniformly segmenting the levels without influences of. the 

individual differences of the detecting device and variations in voltage which is applied 

20 to the detecting device. 

For instance, the segmenting range setting unit can include a storing unit and the 

level segmenting unit can segment the output level of the analog signal which is 

· outputted by the detecting device into a plurality -of levels within the output level range 

of the" analog signal which is stored in the staring -unit. According this constitution, as 

25 an example, the controller is pressed and controlled by pressure which is preset and the 

output level of the analog signal which is outputted by the detecting device is stored in 

the storing unit, and thereby the output of the digital signal having a plurality of bits 
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which is obtained by unifJ~ly segmenting ti'lb' level corres~tfitfing to the pressure can 

be obtained. 

A switch for switching the output from the AID converting . unit can select the 

output having a single bit or a plurality of bits and can obtain the selected output. 

5 The segmenting-range setting unit may include a volume device that is inserted 

in a power line to which the detecting device is connected. The level segmenting unit 

may segment the range of the output levels of the analog signal outputted by the 

detecting device into a plurality of levels within a range of output levels which is 

detected by the volume device (electric-potential setting device). For example, the 

10 combination of a fixed resistance and a variable resistance and a variable resistance,·etc. · 

can be applied to the volume device. 

As mentioned ,above, it is possible to set the range of the output levels of the 

analog signal which is. segmented by the level segmenting unit and to segment the levels 

more properly corresponding to the state of the voltage which is applied to the detecting . . · 

15 device by using the volume .device ·that is inserted· in the power line to which the 

. detecting device is connected. 

According .to the above-constituted control apparatus, in the case of monitoring 

the output level detected by the volume device which is inserted in the power line to 

which the detecting. device is connected and of changing the output level, if, . after 

20 change, a methoa of segmenting the output level of the analog signal which is outputted 

by the detecting device into a plurality of levels within the range of the output level. 

which is detected by the volume device is adopted, it is possible to properly correct the 

range of output levels of the analog signal which is segmented by the level segmenting 

unit if the voltage state of the power line is changed by the secular change. 

25 Further, the segmenting-range setting unit may include a volume device that is 

inserted in the power Jine to which the detecting device is connected, a storing unit for 

storing a limit value of a range of the output levels of the analog signal which is 
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segmented by the level segmenting unit,· and a comparator for comparing the range of 

the output levels which is detected by the volume device with the limit value which is 

stored in the storing unit~ When it is determined by the comparator that the range of the 

output levels which is detected by the volume ·device is within the range of the limit 

5 value which is stored in the storing unit, the range of the output levels may be outputted 

to the level segmenting unit. When it is determined by the comparator that· the range of 

the output levels which is detected by the volume device is above the limit value which 

is stored in the storing unit, the limit value may be outputted to the level segmenting 

unit. 

l O According to a control apparatus which is connected an entertainment device 

having an executing function of a program, the entertainment device outputs. control 

guide on the basis of a predetennined adjusting program, the controller is pressed in 

accordance with ·ihe control gUide. Thereby, the entertainment device also stores the 

·output level of the analog signal which is outputted by. the detecting device in the· 
. . 

15 storing· unit, ·that ·is built therein or is connected thereto .. Based on the output level · 

which is stored· in the storing unit, the level segmenting unit can also output the digital · · 

signal obtained by the uniform level-segment, by a signal output adjusting method of 

segmenting an analog signal which is outputted -by the detecting device· into a plurality 

oflevels. 

20 In this case, it is sufficient to store the output level of the analog signal which is 

outputted by the detecting device by the pressing operation of the controller in 

accordance with the control guide in a memory card which is detachably connected to 

the entertainment device as the storing unit. 

The controller may have various shapes and structures. By forming a. projection 

25 at the bottom of the controller or forming a plane bottom thereof, this results in 

improving the sensitivity and the durability. 

The number of parts can be decreased by directly providing the detecting device 
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on an internal board. 

Further, the controller is provided with a digital switch and a digital signal 

generating unit, thereby enabling the digital signal having a single bit and the digital 

signal having a plurality of bits to be outputted selectively. The digital switch can be 

5 constructed by various combination of the detecting device on the structure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a plan view showing the outline of a video game machine which is used 

with a control apparatus according to embodiments of the present invention; 

1 O Fig. 2 is an enlarged plan view showing the control apparatus shown in Fig. 1; 

Fig. 3 is a block diagram showing the main portion of a control apparatus 

according to a first embodiment of the present invention; · 

Fig. 4 is a diagram showing .. characteristics of.a pressure-sensitive device shown 

in Fig. 3; 

15 Fig. 5 is a block diagram showing. an example :of the entire configuration of the 

control apparatus according to the first embodiment of the present invention; 

Fig. 6 is a block diagram showing a first structural example for calibration of a 

level segmenting. unit; 

Fig. 7 is a block diagram showing a second strUctural example for calibration of 

20 the level segmenting unit; 

Fig. 8 is a flowchart showing one example of a setting program for calibration 

which is applied to the second structural example shown in Fig. 7; 

Fig. 9 is a flowchart showing another example of the setting program for 

calibration which is applied to the second structural.example shown in Fig. 7; 

25 Fig. 10 is a· block diagram showing a third structural example for calibration of 

the level segmenting unit; 

Fig. 11 is a diagram for explaining the calibration operation of the third structural 
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example shown in Fig. IO; 

· Fig. 12 is a block diagram showing a fourth structural example· for calibration of 

the level segmenting unit; 

Fig. 13 is an exploded perspective view showing control buttons (controller) 

5 which are provided. in a second control unit according to the first embodiment; 

Fig. 14 is an exploded perspective view showing a first structural example of the 

second control unit according to the first embodiment; 

Fig. 15 is a· front sectional view showing the first structural example of the 

second control unit according to the first embodiment; 

lO Fig. 16 is an exploded perspective view showing·a second structural example of 

the second control unit according to the fustembodiment; 

Fig. 17 is a front sectional view showing the second structural example of the 

second control unit according to the first embodiment; 

.. ,;.fig. 18 is an exploded perspective view showing a third structural example of the 

15 secon<l control ·unit according to the fim embodiment; 

· ·. · Fig. 19 is a front sectional view showing the third structural· example of the 

second control unit according to the first embodiment; 

Fig. 20 is an exploded perspective view showing a structural example of a first 

control unit according to the first embodiment; 

20 Fig. 21 is a· front sectional view showing the structural example of the first 

control unit according to the first embodiment; 

Fig. 22 is an exploded perspective view showing a structural example of a third 

control unit according to the first embodiment; 

Fig. 23 is a front sectional view showing the. structural example of the third 

25 control unit according to the first embodiment; 

Fig. 24 is a block diagram showing the main portion in a control apparatus 

according to a second embodiment of the present invention; 
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Fig. 25 is a block diagram showing one example of the entire configuration of 

the control apparatus according to the second embodiment of the present invention; 

Fig. 26 is a block diagram showing another example of the entire configuration 

example of the control apparatus according to the second embodiment of the- present 

5 invention; 

Fig. 27 is an exploded perspective view showing a first structural example of a 

second control \Dlit according to the second embodiment; 

Fig. 28 . is a front sectional view showing the first structural example of the 

second control unit according to the second embodiment; 

10 Fig. 29 is an exploded perspective view showing a second structural example of 

the second control unit according to the second embodiment; 

Fig. 30 is a front sectional. view showing the second structural example of the 

second control unit according to the second embodiment; 

· Fig: 3 lA and Fig. 3 lB are diagrams for explaining a third structural example of 

15 the second-control unit.acc0rding:to the second -embodiment, in which Fig. 31A is a 

plan view thereof and Fig. 3 lB is a bottom view thereof. 

Fig. 32 is a front sectional view showing the third structural example of the 

second control unit according to the second embodiment; 

Fig. 33 is a front sectional view showing a fourth structural example of the 

20 second control unit according to the second embodiment; 

Fig. 34A to Fig. 34C are front sectional views showing one structural example of 

a second control unit according to a third embodiment of the present invention; 

Fig. 35 is a diagram showing the circuit configuration of a resistor shown in Figs. 

34Ato 34C; 

25 Fig. 36 is a diagram showing characteristics of an analog signal which is 

outputted by an output terminal of the resistor shown in Fig. 35; 

Fig. 37 is a block diagram showing the main portion concerning the second 
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control unit according to the third embodiment; 

Fig. 38 is a diagram for explaining a function of a segmenting-range setting unit 

for the second control unit according to the third embodiment; 

Fig. 39A and Fig. 39B are front sectional views showing a deformed example of 

5 a conductive member which forms a part of a detecting device according to the third 

embodiment of the present invention; 

Fig. 40 is a front sectional view showing another structural example of the 

·second control unit according to the third embodiment of the present invention; 

Fig. 41 is a front sectional view showing a structural example of a first control 

l 0 Ullit according to the third embodiment of the present invention; 

Fig. 42 is a diagram showing the circuit configuration of a resistor shown in Fig. 

41; 

.. ·· .. , Fig. 43 is· a diagram showing· characteristics of· an ·analog signal which ·is 

outputted by an ·output terminal of the resistor shown ii1 Fig. 42; 

15 ••·fig. 44 is a block diagram showing the main portion concerning first control unit 

20 

according to the third embodiment; and 

Fig. 45 is a diagram for explaining the.·function of a segmenting-range setting 

.unit for the first control unit according to the third embodiment. 

DESCRIPTION OF· THE PREFERRED EMBODIMENTS 

Embodiments according to the present invention will · be described in detail 

hereinbelow with reference to the drawings. 

A control apparatus according to the present embodiments is connected to a 

video game machine as an entertainment device, and can control a character which is 

25 displayed on a display screen of a television receiver in a digital/analog manner. 

[Outline of the device] 

Fig. 1 is a plan view showing the outline of the video game machine with which 
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the control apparatus according to the present ·embodiments is used. As shown in the 

figure, the video game machine includes a game machine main body 100 which is 

connected to a television receiver (not shown) which is used as a display and a control 

apparatus 200 which is connected to the game machine main body 100. 

5 The game machine main body lOOis provided therein with a disk-drive unit 101 

for reading an optical disk on which a game program is recorded; an image processing 

device for displaying characters and a background picture on the screen of the television. 

receiver in accordance with the game program which is stored in the optical disk; and 

the like. The game machine main body 100 is also provided therein with a reset switch · · 

10 102 for resetting the game during execution, a power switch 103; and a casing opening 

control button 1 OS for controlling an operation for opening/closing a casing 104 which 

opens/closes a disk loading unit of the disk-drive unit 101. 

The control apparatus 200.is connected to the.game machine.main body 100 via 

a connecting cord 202 which is le4 out from a device .main body 201. A connector 203 

15 is· provided atone end of.the connecting cord 202; The·connector 203 is connected to a 

jack 106 which is provided in one side of the game machine main body 100, thereby 

connecting the control apparatus 200 to the game machine main body 100. 

Fig. 2 is a plan view showing the control apparatus. A first control unit 210 and 

a second control unit 220 are provided on the upper side of the device main body 201 of 

20 the control apparatus 200, and a third control unit 230 and a fourth control unit 240 are 

provided on the lateral side thereof. 

The first control unit 210 comprises one cross-shaped control body 211 for 

pressing control operation, and .control keys 211a which extend in four directions form 

the control body 211. The first control unit 210 causes a character displayed on the . 

25 screen of the television receiver to be moved and has a function for moving the 

character vertically and horizontally by pressing the control keys 2lla in the control 

body211. 
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The second control . unit 220 comprises four columnar-shaped control buttons 

(controller) 221 for pressing control operation. Identification marks such as a circle "011
, 

triangle "J!ll, square, "0" and cross "x" are provided on the control buttons 221, so that· 

it is easy to identify the ~ndividual control buttons 221. The function of the second 

5 control unit 220 is determined by the game program which is recorded in the optical 

disk. A function for c~ging the state of a game character is assigned to the control 

buttons 221. For example, functions for moving the right and left arms and the .fight 

and left legs are assigned ·. · 

, The third and fourth control units 230 and 240 have almost the same structure, 

10 and comprise two control buttons 231 (controller) and two control buttons (controller) 

241. respectively. The functions of the third and fourth control writs 230 and240 are 

detennined by the game program which is recorded in the optical disk, for example,· 

functions for perfonning special movements of the game character are assigned·;· . · 

· ·, .. ,.Further, joysticks 25 l for analog operation are provided in the device main body 

15 201 shown in,Fig. 2. Thejoysticks 251 switch the first and second control ilnits 210 

and 220, thereby making the device more usable. The switching operation is perfonned 

by an analog-selecting switch 252 which is provided in the device main body· 20L 

When the joysticks 251 are selected, a display llllit 253 which is provided in the device 

main body 201 is lit, thereby indicating that the joysticks 251 are selected. 

20 Incidentally, the device main body 201 also has a start switch·254 for instructing 

starting of the game and a select switch 255 for selecting the degree of difficulty of the 

game when starting the game. 

(First embodiment) 

25 The following is a next detailed description of the structure of a first embodiment 

of the present invention. 

Fig. 3 is a block diagram showing the main portion of a control apparatus 

·. 
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according to the first .embodiment of the present invention .. · 

The control units 210, 220, 230, and 240 for pressing control operation in the 

control apparatus 200 have a controller 11 comprising the control keys 211a of the 

c()ntrol body 211 and the control buttoi:is 221, 231, and 241, and a pressure-sensitive 

5 device (detecting device) 12~ 

The pressure-sensitive device 12 is made of pressure-sensitive conductive rubber, 

and electrodes 12a and 12b are formed at two ends thereof which are positioned 

symmetrically. One electrode l2a is connected to a power line 13 and a predetermined 

voltage is applied thereto from a power source (V cc). The resistance between· the 

10 electrodes l2a .and 12b changes in accordance with the magnitude of a pressure which 

acts on the pressure-sensitive device 12. 

. As one ·example, the pressure-sensitive device · 12 made of pressure-sensitive · 

conductive .rubber ... e:xhibits· the smallest resistance when no pressure acts~ and· the 

resistance increases as the applied pressure becomes larger, as shown by. a dotted line in : · 

15 Fig. 4. Therefore, the largest analog·signal (voltage) is outputted at·the other electrode 

12b when no pressure acts, and the analog signal (voltage) which is outputted decreases 

as the pressureincreases (solid line.in Fig. 4). 

The pressure-sensitive device 12 is disposed in the path/line into which the 

controller 11 is pushed. As the user presses the controller 11, pressure is applied and the 

20 resistance of the pressure-sensitive device 12 changes. The analog signal corresponding 

to the pressure is outputted at the electrode l 2b side. 

A microprocessor unit 14 (abbreviated to MPU, hereinafter) for controlling the 

control apparatus 200 is mounted on an internal board of the control apparatus 200. The 

MPU 14 functions as a level segmenting unit (LS) 15 for segmenting the output level of 

25 the analog signal which is outputted by the pressure-sensitive device 12 into a plurality 

of levels, an AID converting unit 16 for converting the analog signal which is outputted 

:from the pressure-sensitive device 12 into a digital signal in accordance with the output 

··:= 
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level which is segmented by the level segmenting unit 15, and a switch 18 which will be 

explained hereinafter. Tiie electrode 12b of the pressure-sensitive device 12 is 

connected to an input side of the level segmenting unit 15. 

The. level ·segmenting unit 15 has a fundamental function for segmenting the 

5 range of a preset analog signal level (voltage) by a unifonn width, as shown in ·Fig. 4. 

The number of segments ·can· be set arbitrarily, aiid the example shown iii Fig. 4 

illustrates• that the· range of analog signal level. (voltage) is uniformly segmented into 

eight levels. Individual output levels Ll ·to L8 which are thus unifonnly segmented are 

transmitted to the AID converting unit 16. Incidentally, the range of the analog signal 

10 level which· is uniformly segmented· by the level segmentiilg ·unit 15 can be arbitrarily 

changed. 

The AID converting unit 16 converts the analog signal which is segmented into 

levels· by the level segmenting unit 15 into a digital signal in accordance with the output 

level:•of the analog signal and outputs the digital signal. That is, digital signals ha:vmg a 

15 plurlility ·of ·bits· are outputted by the ND converting unit 16 in accordance. with the . 

output level Ll to L8. • 

Herem, a description will be given of a specific example of the· level segmenting 

unit 15 and the AID converting unit 16. Ifit is assumed that the control apparatus 200 is 

driven by a power supply. voltage of 3.5 V, the analog signal which is outputted by the 

20 pressure-sensitive device· 12 changes from 0 to 2.4 V. If it is also assumed that the level 

segmenting unit 15 uniformly segments the output level ranging from 0 to 2.4 V into 

eight levels, one level has a level width of 0.3 V. 

Therefore, the level segmenting unit 15 segments the output levels of 2.4 to 2.1 V, 

2.1 to 1.8 V, 1.8 to 1.5 V, 1.5 to 1.2 V, 1.2 to 0.9 V, 0.9 to·0.6 V, 0.6 to 0.3 V, and 0.3 to 

25 0 V of the analog signal which is outputted by the pressure;.sensitive device 12 into 

level I (L 1 ), . level 2 (L2), level 3 (L3); level 4 (L4), level S (LS), level 6 (L6}. level 7 

(L 7), and level 8 (LB), respectively. 
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. The AID converting unit 16 assigns- proper digital signals having a plmality of 

bits to the output levels which are· level-segmented as disclosed above and outputs the 

digital signals. For· instance, digital signals having a plurality of bits, e,.g., 8 bits or 16 

bits, are assigned to the output. levels, and digital signals of ••tf', 113f1
, ••• , 

11:fl'1 

5 (hexadecimal notation) are assigned to level 1, level 2, ... ,level 8, respectively, and are 

outputted. 

The digital signal which has a plmality of bits and is outputted by the AID 

converting unit 16 is transmitted to the game machine main body 100 via an interface 

17 which is provided in the internal board of the control apparatus 200, so that the 

10 digital signal causes the game character to be moved, etc. 

The change in level . of the analog signal outputted by the pressure-sensitive 

device 12 corresponds to·the change in pressure applied by the controller .11 ·applied, as 

mentioned above. Accordingly, the.digital signal which.has.a plurality of bi.ts and is. 

outputted by the A/D converting unit 16 corresponds to the pressure on the controller 11 

15 by the user. If the operations for the :game. character, etc.· are controlled in response to 

the digital· signal having a plurality of bits which is related to the user's pressing 

operation, it is • possible . to realize a smoother ·operation in an analog manner, as 

compared with the ON/OFF control operation in response to a single-bit digital ·signal 

which is 11111 or 11011
• 

20 According to the present embodiment, the AID converting unit 16 also functions 

as an output unit which outputs a single-bit digital signal having a single bit (i.e., 111,. or 

"01
•) in accordance with the change in analog signal outputted by the pressure.;.sensitive 

device 12 and in response to the switching operation of the switch 18. Either the digital 

signal having a plmality ·of bits or the digital signal having a single bit is outputted by 

25 the AID converting unit 16. 

According to the present embodiment, the switch 18 is controlled in response to 

a control signal which is sent from the game machine main body 100 on the basis of the 
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game program recorded in the optical dis.k. That is, if the game program which is 

recorded in the optical di~k is executed, the game machine main body 100 outputs the 

controJ signal for instru~ting the AID converting unit 16 to function as an output unit for 

digital signal having a pltJrality of bits or outputs the control signal for instructing the 

5 ND converting unit 16 to· function as an o~tput unit for the ·digital signal having . a 

single bit in accordance With the contents of the game pr()gram. Based on the control 

signal, the switch 18 sel~ and switches the function of the AID converting unit 16. 

According to the fu.nction 'which is selected by the switch 18, the ND converting 

unit 16 converts the analqg signal outputted by the pressure-sensitive device 12 into the 

10 .· · digital signal having a plurality of bits or· the digital signal having a single bit and 

outputs the converted digital signal. If the function as the output unit for the digital 

signal having a plurali~ of· bits is selected, the output level which is uniformly . 

segmented by the .level S¢gmenting .unit 15 as mentioned.above is. converted into. the . • . 
' ' 

corresponding digital signal and is outputted to the game machine main body .100;· On· 

· l 5 the other ·hand,. if the function as the outj:rut writ .for the digital signal having a .single bit 

is selected, the digital : si~ having a.· single bit "1 '' or '~'0" is outputted to the game 

machine main body 100 in accordance w~th the change in the analog signal outputted by 

the pressure-sensitive device 12~ . 

The switch 18 may be switched by the user's manual operation. For instance, a 

20 function for switching the switch 18 is allocated to the analog-selecting switch 252 

provided in the control apparatus 200 and the switch 18 is operated by the manual 

operation of the analog'."'selecting switch 252, thereby switching the function of the AID 

converting unit 16. 

According to the present embodiment, as shown in Fig. 5, the first to fourth 

25 control units 210, 220, 230, and 240 have the configuration shown in Fig. 3. Thus, it is 

possible to separately use digital operation and the analog operation of the control units 

210, 220, 230, and 240. Incidentally, only the control unit which is arbitrarily selected 
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.::y . ,~i~\ · 
among the first to forth" Cdhtrol Wlits 210, · 220, 230, . an'W 2140. can also have the 

configuration shown in Fig. 3; 

As explained above, the level segmenting unit 15 uniformly segments the output 

level of the analog signal which is outputted by the pressure-sensitive device 12 within 

5 the preset range. However, if the preset range deviates from the range of the analog 

signal level (voltage) which is actually outputted by the pressure-sensitive device 12, 

there is a danger that it is impossible to output a digital signal which matches with the 

state of the controller 11. 

Further, the pressure-sensitive devices 12 have individual difference and the 

10 power supply voltages also vary. This results in varying output ranges of the analog 

signals which are outputted by the pressure-sensitive devices 12 that are provided in the 

control units 210, 220, · 230, and 240, depending on the individual control apparatuses 

. 200. 

According ·to the present, embodiment, the. control apparatus · 200 comprises- a 

15 . calibration .function (segmenting-range ·adjusting means} for· individually setting·· the 

range of the output level of the. analog signal which is segmented by. the level 

segmenting unit 15. 

Fig. 6 is a block diagram showing a first structural example for calibration of the 

level segmenting unit 15. According to the configuration shown in the figure, the MPU 

20 14 includes a memory 20 and the range of the output levels of the analog signal which is 

segmented by the level segmenting unit 15 is stored in the memory 20'. 

As an example, in the production line of the control apparatus 200, a 

predetermined load is applied to the control apparatus 200 so that the resistance of the 

pressure-sensitive device 12 becomes a maximum. In this case, the output level of the 

25 analog signal. which is outputted by the pressure-sensitive device 12 is stored .in the 

memory20. 

Next, a description will be given based on the above-discussed specific example. 
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Assuming that a default value of the level• segmenting unit 15 ·is set so as to unifonnly 

segment the voltage level ranging :from 0 to 2.4 V into eight levels and an analog signal 

of2.0 vis outputted by the pressure-sensitive device 12 when the predetermined load 

acts, the AID converting unit 16 outputs the digital signal "3f' which corresponds to 

5 level 2, as explained above. The digital signal "3f' is stored in the memory 20, and the 

level segmenting unit 15 adjusts the output range of the analog signal which is level­

.segmented on the basis of the set value. 

Incidentally, the d~gital signal "3f' corresponds to the output level of the analog 

signal of 2.1 V to 1.8 V. Preferably the voltage value within the range is specified in 

l 0 advance. For instance, it is specified in advance that a maximum ·voltage value (2.1 V 

in the foregoing exampte) of the output levels is the upper limit of the range of output 

·levels of the analog signal which is segmented into the levels. 

Fig. 1 is a b~9.c}c diagram showing. a second structural example. for calibration of 

. the ~te:veh segmenting ·unit. According to the configuration shown in ·the figure, a 

15 · · memory is not provided in the. control apparatus 200 and, in place there<>f; the range ~f 

· · .. output levels of the analog signal whieh is segmented by the level segmenting unit 15 is· 

stored in a built-in m:emory 111 of the game machine main body 100 to which the 

control apparatus 200 is connected or into a memory card 112 which is detachable. 

When the calibration of the leVel segmenting unit 15 is executed· by using ·this 

20 · configuration, preferably, a setting program for executing the calibration operation is 

built in a control program which ·is stored in a ROM 110 in the game machine main 

body 100. 

Fig. 8 is a flowchart showing one example of the setting program. 

First of all, a power supply of the game machine main body 100 is turned on 

25 (step Sl). The sensitivity setting (calibration) ofthe control unit is selected by the menu 

selection by the user (step 82). Then, a setting screen is displayed on the television 

receiver 120 (step S3). For example, a message for prompting the user to strongly press 
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the controller 11 which is provided -in .the predetermined control unit is displayed on the 

setting screen. When the user presses the controller 11 strongly according to the display, 

the output level of the analog signal from the pressure-sensitive device 12 which is 

detected in this case is outputted to the game machine main body 100 {step S4). The 

5 output Jevel is stored in the built-in memory 111 (step SS). The above-mentioned steps 

are repeated far the level segmenting unit 15 in the control apparatus 200. (step S6), and 

the sensitivity setting of the control unit ends. 

The level segmenting unit 15 provided in the contro1 apparatus 200 adjusts the 

range of output levels of the segmented analog-signal on the basis of the set value which 

10 is stored in the built-in memory 111 in the game machine main body 100. 

It is also possible to provide the setting program for executing the calibration 

operation in the game program which is recorded in the optical disk. 

Fig. 9 is a flowchart showing another example of the settin_g program. 

To start with, the optical disk is loaded in the game machine main body 100 (step 

15 SlO) .. ·Thereafter,it:is checked·to··see·ifthe:memory·card ll2ds loaded:in the game. 

machine main body 100 (step 811). If the memory card 112 is not loaded, the user's 

menu-selection ·causes: the selection of the ·sensitivity setting ( ca1ibration) of the ·control 

unit {step 812). and the setting screen is displayed on the television receiver·l20(step 

S 13). For instance, a message for prompting the user to strongly press the controller .11 

20 which is provided in the predetermined control unit is displayed on the setting screen. 

When the user strongly presses the controller 11 according to the display, the output 

level of the analog signal from the pressure-sensitive device 12 which is detected in this 

case is outputted to the game machine main body 100 (step S14). The output level is 

stored in the built-in memory 111 (step SIS). The above-mentioned steps are repeated 

25 far the level segm~nting unit 15 in the control apparatus 200 (step 816), and the 

sensitivity setting of the control unit ends. 

If it is detected in step S 11 that the memory card 112 is loaded, it is checked to 
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see if a set value regarding a calibration has already been stored in the memory ·card t 12 

(step S 17). If the· result is YES in step St 7, the sensitivity setting of the control unit 

ends. In this case, the level segmenting unit 15 provided in the control apparatus 200 

adjusts, on the basis of the set value which is stored in the inemory card 112, the range 

5 of output levels of the analog signal which is to be segmented. 

If there is no set value regarding the calibration stored in the memory card 112, 

the processing sequence .proceeds to step Sl2, and the above-mentioned calibration 

operation is perfonned. ·Then, the output level. of the analog signal from the pressure­

sensitive device 12 which is detected in step S15 is stored in the memory card 112 (step 

10 816). 

The level segmenting unit 15 prQvided in the control apparatus 200 adjusts, on 

the basis of the set value .which is stored in the built-in memory 111 in the game 

machine main body 100 or memory card 112 therein, the range of ·output levels .of the 

analog·signal which is to.be segmented. 

15 · ,;. . 'i·'··fig, 10 is a block diagram showing a third structural example for calibration.of 

the level segmenting unit 15, · According to the configuration shown in the figure, two 

volume devices 21 and 22 (serving as electric-potential :setting devices) are serially 

connected to the power line 13 to which the pressure-sensitive device 12 of the control 

apparatus 200 is connected. The volume devices 21 and 22 enable an intennediate 

20 voltage ofthe power line t 3 to be adjusted. 

The level segmenting unit 15 sets the range of output levels of the segmented 

analog-signal on the basis of intermediate voltages Vt and V2 of the power line 13 

which are adjusted by the volwne devices 21 and 22, as shown in Fig. 11. · In other 

words, the level segmenting unit 15 sets the intennediate voltage Vt, which is detected 

25 by the one volume device 21 on the side near the power source Vee, to the maximum 

value in the range of output levels of the segmented analog-signal, sets the intennediate 

voltage V2, which is detected by the other volume device 22, to the minimum value in 
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th~ range of output levels of the segmented analog-signal, and unifonnly segments the 

output level of the analog signal which is outputted. by the pressUre-sensitive device 12 

within the range. of the intermediate voltage Vl to V2. The volume devices 21 and 22 

may be adjusted, for instance; when shipping the control apparatus 200. 

5 If monitoring functions for the intermediate voltages Vl and V2 are added to the 

level segmenting unit 15 and the secular change, etc. and the intermediate voltages Vl 

and V2 fluctuate, the range of output levels of the segmented analog-signal may be 

adjusted on the basis of the intermediate voltages Vl and V2 after the fluctuation. If the 

thus-constructed auto-calibration function is added, it is possible to always maintain the 

10 proper setting, when the intermediate voltages Vl and V2 fluctuate in accordance, with 

the secular change of the pressme-sensitive device 12 and volume device and variations 

in the power supply, because the range of output levels of the segmented analog-signal 

is adjusted on the basis of the intermediate voltages Vl and V2 after fluctuation. 

However, if the level segmenting· unit 15 always. executes J:he ·auto-calibration, 

15 there is a danger that the output-to the game machine main body 100 is delayed. In this . .. . . 

case, only when the power supply of the control apparatus 200 is turned on, the level 

segmenting unit 15 may adjust the.range of.output levels·ofthe analog signal, by which 

the intermediate voltages Vl and V2 of the power line 13 are checked, and which are 

segmented. 

20 Fig. 12 is a block diagram showing a fourth structural example for calibration of 

the level segmenting unit. According to the constitution shown in the figure, the two 

volume devices 21 and 22 are inserted in series in the power line 13 to which the 

pressure-sensitive device 12 in the control apparatus 200 is connected and, further, the 

MPU 14 includes a comparator 23 and a memory 24. 

25 The limit value of the range of output levels of the analog signal which is 

segmented by the level segmenting unit 15 is stored in the memory 24 in advance. For 

example, an· allowable voltage of the MPU 14 is stored in the memory 24 as a limit 
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value. The comparator 23 always monitors the intermediate voltages VI and V2 which 

are detected by the volume devices 21 and 22, and a ftmction for comparing the limit 

value which is stored in ·the memory 24 with the ·intermediate voltages. VI and V2 

(especially, Vl) and forcedly sending the ·limit value to the level segmenting unit 15 

5 when the intennediate voltage is over the limit value is provided. If the limit value is 

sent from the comparator 23, the range of output levels of the analog signal which is 

segmented on the basis of the limit value is adjusted. 

According to the· above-described constitution, if an analog signal of an 

excessive output level, which is above the processing capacity of the MPU 14, is 

10 out.putted by the pressure~sensitive device 12, the normal operation of the MPU 14 can 

be -compensated. 

Next, a detailed deseription is given of a structural example· of the·control unit 

which is provided in the control apparatus 200 according to the first embodiment of the 

present invention. 

15 :;c ···r' ·Fig. 13-to Fig. 15 are diagrams showing a frrststructural example of the second· 

control unit. 

The·second control unit 220 ~omprises the four control buttons 221 constructing 

the controller I l, an elastic body 222, and a sheet member 223 in· which the ·pressme­

sensitive devices I2 are provided, as shown in Fig. 14. As shown in Fig. 13, the control 

20 buttons 221 are mounted, from the baek side thereof, to mounting holes 201a which are 

formed in the upper surface of the device main body 201. The control buttons 22 I 

-mounted in the mounting holes 201a are movable in the axial direction. 

The elastic body 222 is made of insulative rubber, etc., has elastic portions 222a 

which are projected upward, and supports the lower ends of the control buttons 22I at 

25 the upper surfaces· of the elastic portions222a. If the control buttons 222 are depressed; 

sloping portions of the elastic portions 222a are bent and the upper surfaces of the 

elastic portions 222a move together with the control buttons 22I. If the pressures to·the 
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control button 221, are removed, the sloping portions of the elastic portions 222a which 

are bent are elastically restored and the control buttons 221 are pushed up. That is, the 

elastic body 222 functions as energizing means for restoring, the control buttons 22 l 

which are depressed by the pressing operation, to the original positions·. 

5 The sheet member 223 is made of a thin-sheet material such as a flexible and 

insulative membrane. The pressure-sensitive devices 12 are provided at proper portions 

of the sheet member 223. As shown in Fig. 15, the pressure-sensitive devices 12 are 

arranged so as to face the control buttons 221 via the elastic body 222. 

According to the present structural example, a projection 221 a is formed at the 

10 bottom of the control buttons 221 serving as the controller 11, and a concave·portion 

222b for supporting the projection 221 a is formed in the elastic portion 222a of the 

elastic body 222 . If the control button 221 is pressed, the projection 221 a presses the 

pressure-sensitive device 12 via the concave portion 222b of the elastic portion 222.a. 

As mentioned above, the resistance ,of the .pressure-sensitive device 12 changes 

15 in· accordance with. the pressure ·which· is ·applied from the ·control button 221. The · 

projection 22la is provided at the bottom of the control button 221 and the projection 

22 la presses :the pressure-sensitive devices 12 so that the· pressure can be transmitted to 

the pressure-sensitive devices 12 with high sensitivity. 

However, as a result of pressing the pressure-sensitive device 12 by the 

20 projection 22 la, the pressure which acts on the pressure-sensitive device 12 and the 

concave portion 222b of the elastic body 222 becomes excessively large and there is a 

danger of the durability of the pressure-sensitive device 12 and the elastic body 222 

decreasing. 

Next, according to a second structural example shown in Fig. 16 and Fig. 17, the 

25 bottom of the control button 221 serving as .the controller 11 is flat and the whole of the 

flat bottom presses the pressure-sensitive device 12. The elastic portion 222a of the 

elastic body 222 has no concave portion. formed therein, and it supports the bottom of 
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the control button 221 by the flat surface thereof. , If this construction is used, although 

the sensitivity with which the pressurefrom'the control buttons 221 is transmitted to the 

pressure-sensitive device ,12 is decreased, the advantage of improved dmability of the 

pressure-sensitive devices, 12 and the elastic body 222 is obtained , , 

5 Fig. 18 and Fig. 19 are , diagrams showing a third structural example of the 

second control unit. 

According to the third ·structural example shown in the figures, the pressure"" 

sensitive devices 12 are directly provided at proper portions on an internal board 204 · 

which is· built in the control apparatus 200. By providing the pressure-sensitive devices 

10 12 on the internal board 204, the sheet member can be omitted and the number of parts 

··' . · can be reduced. Incidentally, of course, the presslire-sensitive devices 12 are provided 

I ,: , . -
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at portions, to which the pressure from the control buttons 221 is transmitted. 

. Fig. 20 and Fig. 21 are diagrams.showing a structural example of the first control 

..,· : ·:·:" As shown in Fig.20, the fll'St control unit 210 comprises the cross-shaped control 

· body 211, a spacer 212 for positioning the control body 211, and an elastic, body 213 for :, 

elastically supporting the control body 211 and, further, as shownin Fig. 21, haS a 

configuration in which the pressure-sensitive devices 12 are arranged at positions which . 

face the control keys 211a (controller 11) of the control body 211 via the elastic body 

20 213 .. 

The overall/general structure of the first control unit 210 is well known from 

Japanese Patent Laid-Open (wiexamined) No. 8-163672, etc., and thus a detailed 

description is omitted. However; the control body 211 is assembled so as to enable the 

control keys 21la (the controller) to be .pressed to the sides of the pressure-sensitive 

25 devices 12 (Fig. 21) while a convex portion 212a having hemispheric shapes which is 

formed at the center of the spacer 212 is set at the fulcrum. 

If the control key· 211 a serving as the controller 11 is pressed,, the pressure acts 
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on the pressure-sensitive device 12 via the elastic body 213 and the resistance of the 

pressure-sensitive device. 12 is changed in accordance with the magnitude of the 

pressure. The structural example shown in Fig. 21 illustrates that the pressure-sensitive 

devices 12 are directly provided at proper portions on the internal board 204 which is 

5 built in the control apparatus 200. However, similarly to the structural example of the 

second control unit 220 shown in Figs.14 and 15, the pressure-sensitive devices 12 can 

be provided on the sheet member 23. 

Fig. 22 and Fig. 23 are diagrams showing a structural example of the third 

control unit. 

10 The third control unit 230 comprises the two control.buttons 231, a spacer 232 

for positioning.the controI··buttons 231 in the control apparatus 200, a holder 233 for 

supporting the.control.buttons 231, an elastic body 234, and an internal·board 235, and 

has the pressure-sensitive devices 12 to proper portions on the internal board 235. 

The overaU/general structure of the, third controLunit:230 is also well-known 

15. :from.Japanese .unexamined .Patent Laid-Open (unexamined) No; 8-163672, etc., and 

thus a detailed description is omitted. However, the control buttons 231 can be pressed 

while being guided by .the spacer 232. The pressure when the control buttons 231 are 

pressed·· acts on the pressure-sensitive devices 12 via the elastic body 234. The 

resistance of the pressure-sensitive devices 12 is changed in accordance with the 

20 magnitude of the applied pressure. The structural example shown in Figs. 22 and 23 

illustrate that the pressme-sensitive devices 12 are directly provided at proper portions 

of the internal board 235 which is built in the contro] apparatus 200. However, similarly 

to the structural example of the second control unit 220 shown in Fig. 14 and Fig. 15, 

the pressure-sensitive device 12 can also be provided on the sheet member 223. 

25 Incidentally, the fourth control unit 240 is also constructed similarly ·to the third 

control unit 230. 

Although .the above =description shows the structural examples in the case in 
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which the present invention is applied to the first to fourth control units 210, 220, 230, 

and 240. the present invention is not limited to be applied to all of the control units~ 

The· control unit to· which the present invention is applied can be selected arbitrarily and 

the other control units can have conventional constructions; .· 

[Second embodiment] 

Next, a detailed description is given of constitution of a second embodiment of 

the present invention. Incidentally, the same reference numerals denote the same 

· portion as those of the first embodiment which have already been described, and thus a 

··.· lO detailed description thereofis omitted. 

,,; , The control apparatus 200 according to the first embodiment generates. both a 

.:.~:·:: 

:tr.:,. 

digital signal having a plurality of bits and a digital signal having a single bit on the; 

basis of the analog signal. whiCh is outputted by. the· pressure device 12. However, 

accotding to the second embodiment~ as will be described hereinbelow, a digital signal 

15 having·a plurality of bits is generated ·from the analog signal outputted by the pressure­

sensitive device 12 and, 'a digital signal having a single bit is outputted by detecting the 

on/off state ofa digital switch. 

Fig. 24 is a block diagram showing the main portion of a control apparatus· 

according to the second embodiment. 

20 According to the p._.esent embodiment, the control units 210, 220, 230, atid 240 in 

the control apparatus 200 have the controller 11 comprising the control buttons221, 231 

· and 241 and the control keys 211 a of the control body 211; the pressure-sensitive device 

12 (detecting device); and a digital switch 30. Among them, the controller 11 and 

pressure-sensitive device 12 have a similar construction to those in the control apparatus 

25 200 according to the above-mentioned first embodiment .. 

The digital switch 30 comprises first and second fixed-terminals 31 and 32 and a 

movable member 33 which is connected/disconnected to the fixed tenninal 31 and 32 
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and whereby the fixed terminals are .connected or disconnecied. The movable member 

33 moves in accordance with the pressing operation of the controller 11 and connects or 

disconnects the first and second fixed tenninals 31 and 32. As shown in Fig: 24, the 

first fixed terminal 31 of the 4i.gital switch 30 is connected to the power line 13, thereby 

5 applying a predetennined voltage thereto from the power source (V cc). 

The MPU 14 provided on the internal board· of the control apparatus 200 

comprises a digital-signal generating unit 35 for detecting the on/off state of the digital 

switch 30 and outputting a digital signal having a single bit, a change-over switch 18a 

for switching the output from the digital-signal generating unit 35 and the output from 

l 0 the A1D converting unit 16 and outputting the signal to the outside, the switch 18 for 

operating the change-over switch 18a, the level segmenting unit (LS) 15, and of the AID 

converting unit 16. 

The AID converting unit 16 according to· the.present embodiment has only the 

function of converting the analpg· signal·.outputted ;by .. the-pressure-sensitive device 12 

1 S : into a· digital signal having. a plurality of .bits, and outputting the converted digital signal. 

The input terminal of the digital-signal generating unit 35 is connected to the. 

second fixed terminal 32 of the digital switch 30, thereby monitoring a voltage change 

which is caused at the second fixed terminal 32. In other words, if the digital switch 30 

is turned on, the second fixed terminal 32 has the same potential as that of the power 

20 line 13. If the digital switch 30 is turned off, the second fixed switch 32 is set to 0 V. 

The digital-signal generating unit 35 outputs the digital signal having a single bit ("0" or 

"l ")in accordance with the voltage change which is caused at the second fixed terminal 

32. 

According to the present embodiment, the switch 18 is also controlled in 

25 response to the control signal which. is sent by the game machine main body 100 on the 

basis of the game program that is recorded in the optical disk. That is, if the game 

program which is loaded in the optical disk is executed, the game machine main body 
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100 outputs the control signal to· connect the change-over switch 18a to the AID 

converting unit 16 side or to connect the change-over switch 18a to the digital..;signal 

generating unit 35. Based on the control signal, the switch 18 operates the change-over 

switch 18a. 

5 The change-over switch 18a may also be switched by the user's manual operation; 

For instance, a function for switching the switch 18 can be allocated to the analog­

selecting switch 252 which is provided in the control apparatus 200, and the change­

over switch 18a can be operated by the manual operation of the analog-selecting switch 

252. 

10 According to the control devi~ 200 of the second embodiment having the 

above-mentioned constrUction, the movable member 33 of the digital · switch 30 

connects the first and second fixed terminals 31 and 32 in accordance with the pressing 

·.· operation of the controller 11 and the analog . signal is outputted by the pressure­

sensitive;device 12 in aecordance with the pressure which is applied by the controller ll. 

15 The' :digital-signal generating unit 35· outputs the digital signal having a single bit in 

, accordance with the chan,ge in state of the:digital switch 30, and the AID converting unit 

16 outputs the digital signal having a plurality of bits which haS the output level in 

accordance with the pressure applied to the pressure-sensitive device 12. 

Therefore, the selection by the Change-over switch 18a causes the control 

20 apparatus 200 to output either the digital signal having the single bit or the digital signal 

having the plurality of bits to the game machine main body 100. 

According to the present embodiment, as shown in Fig. 25, the first to fourth 

control units 210, 220, 230, and 240 have the construction shown in Fig. 24. Thus, it is 

possible for each of the control units to separately use digital operation or analog 

25 operation. Incidentally, as shown in Fig. 26, ·it is also possible for only the control unit 

which is arbitrarily selected from among the first to fourth control units 210, 220, 230, 

and 240 to have the construction shown in Fig. 24 •. 
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The control apparaiUS 200 according to the presenfembodiment also has the 

calibration function (segmenting-range adjusting unit) for individually setting the range 

of output levels of the analog signal which is to be segmented by the level segmenting 

unit 15, as shown in Figs. 6, 7, 10, and 12. 

5 Next, a detailed description is given of structural examples of the second control 

unit which is provided, in the control apparatus 200 according to the second embodiment 

of the present invention with reference to the drawings. 

Fig. 27 and Fig. 28· are diagrams showing a first structural example according to 

the present embodiment. 

10 The second control unit 220 comprises, four control buttons 221 serving as the 

controller 11, an elastic body 222, a sheet member 224 on which the pressure-sensitive 

devices 12 are provided, and a sheet member 225 on which the first and second fixed 

terminals 31 and 32 of the digital switch 30 are provided, as shown in Fig. 27 ~ The 

control buttons 221 are mounted in mounting:.holes-201a which-are.formed-in the upper 

.15 surface of the device main body201 from' the back side,-similarly to the.aforementioned 

case in'·the first embodiment (refer to Fig. 13). The control buttons 221 which are 

mounted in the·mounting holes 20la can be moved- in the axial direction. 

The elastic body 222 is made of insulative rubber, etc., has elastic portions 222a 

which project upward, and· supports the lower ends of the control buttons 221 at the 

20 upper surfaces of the elastic portions 222a. If the control buttons 22 l are depress~ 

sloping portions of the elastic portions 222a are bent and the upper surfaces of the 

elastic portions 222a are moved together with the control buttons 221. If the pressures 

to the control buttons 221 are removed, the sloping portions of the elastic portions 222a 

which are bent are elastically restored, and the control buttons 221 are pushed up. That 

25 is, the elastic body 222 functions as energizing means for restoring the control buttons 

221, which are depressed by the pressing operation, to the original positions. 

The movable member 33 of the digital member 30 is fonned at the inside of the 
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ceiling surface of the upper surfaces of the elastic portions 222a (refer to Fig. 28). The 

movable member 33 is made of a conductive material and moves down by deformation 

of the elastic portions 222a due to bending according to the pressing operation of the 

control buttons 221. 

5 The sheet member 225 is made of a thin-sheet material such as a flexible and 

10' 

insulative membrane. The first and seeond fixed tenninals 31 · and 32 are provided at 

proper portions of the sheet member 225. As shown in Fig. 28, the first and second 

fixed terminals 31 and· 32 are arranged so as to face the movable member 33. 

According to the structure, the movable member 33 formed below the upper surfaces of 

the elastic portions 222a is moved in accordance with the pressing ·operation of the 

control buttons 221 serving as the controller 11 and inakes contact with the first and 

second fixed terminals 31 and 32, thereby electrically connecting the fixed terminals 31 

and 32. 

· .... J:·Tue sheet member 224 is also. made of an insulative · thin•sheet material. The 

15· presslfre-sensitive devices 12 are provided at proper portions of the sheefmember 224; 

As shown in Fig. 28, the pressure-sensitive devices 12 are arranged so as to .. face the 

. control buttons 221 via the elastic body 222 and the sheet member 225. · 

As explained above, the shape of the sheet member 225 ·is flexible and thin, so 

that it is capable ·of transmitting· the pressure on the control· buttons 221 transmitted 

20 through the upper walls ofthe elastic portions 222a and the movable member 33 to the 

pressure-sensitive devices 12 substantially unchanged. 

Fig. 29 and Fig. 30 ·are diagrams showing a second structural example of the 

second con1rol unit according to the present embodiment. 

According to the second structural example shown in the figures, the pressure-

25 sensitive devices 12 are directly provided at proper portions of the internal board 204 

which is built in the ·control apparatus 200. As a result of directly providing the 

pressure-sensitive devices 12 on the internal board 204, it is possible to omit the sheet 
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member 224, and to decrease the .. number of parts. Then, of course, the pressure-

sensitive devices 12 are provided at positions to which the pressure from the control 

buttons 221 is transmitted. 

Figs. 3 lA, 318, and 32 are diagrams showing a third struc.tural example of the 

5 second control unit according to the present embodiment. 

According to the third structural example shown in the figures, the frrst and· 

second fixed terminals 31 and 32 of the digital switch 30 are provided on the surface of 

the sheet member 225, and the pressure-sensitive device 12 is provided at the back side 

of the sheet . member 225. The first and second fixed terminals 31 and 32 and the 

10 pressure-sensitive devices 12 are positioned so as to face each other by sandwiching the 

sheet member 225. The sheet member 225 is disposed so that the pressure-sensitive 

devices 12 are supported in a flat manner by the internal wall 200a of the control 

apparatus 200 and a wired circuit (refer to Fig. 32). 

The above-described structure enables the omission of one sheet member. 

15 Fig. 33 i~ a diagram showing a fourth structural example of the second control 

unit according to the present embodiment. 

According to . the fourth structural example shown in the. figure, the movable 

member 33 of the digital switch 30 is set at the back side of the sheet member 224 on 

which the pressure-sensitive device 12 is provided. The arrangement of the .sheet 

20 member 224 and the sheet member 225 is changed and the sheet member 224 is 

disposed at the intermediate portion between the sheet member 225, to which the first 

and second.fixed terminals 31and32 are provided, and the elastic body 222. The sheet 

member 225 is disposed so as to be supported in a flat manner by the internal wall 200a 

of the control apparatus 200 and a wired circuit (refer to Fig. 33). 

25 According to the present embodlment,. although the various examples of the 

second control unit 220 are described, the other control units 210, 230, and 240 can be 

constructed similarly thereto. 

. i 
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Moreover, · the first and sec0nd · embodiments are described by use of ·the 

pressure-sensitive device 12 having the characteristics shown in Fig. 4 and Fig. 11. In 

other words, according to the characteristics, an increase in the pressure to the controller 

11 causes the resistance of the pressure-sensitive device 12 to increase and the output 

5 voltage to decrease. However, according to· the first and second embodiments, it also 

possible to use a pressure-sensitive device 12 having characteristics which are opposite 

to the aforementioned ones. That is, according to the opposite characteristics, an 

increase in the· pressure to the controller 11 causes ·the resistance of the pressute­

sensitive device 12 ·to decrease and the output voltage to increase. By using the 

10 pressure-sensitive device 12 having the opposite characteristics, the input characteristics 

! . · . of the level segmenting unit 15 need to be inverted. However, the pressure-;sensitive 
' 

.... ;.· .. 

device 12 has characteristics such that a large voltage is not applied unless the controller 

11 is pressed. 

15 < [Third embodimentl 

Next, a detaiJed description is given of the structure according to a third 

embodiment of the present invention. Incidentally~ the same reference numerals denote 

the same portions as those of the first embodiment which has. already been described, 

and thus a detailed description thereof is omitted. 

20 Although the control apparatus 200 according to the first embodiment utilizes the 

pressure-sensitive device 12 as a detecting device, a detecting device according to the 

third embodiment, ·which will be described, comprises a resistor 40 and a conductive 

member SO.· 

Fig. 34A to Fig. 34C are diagrams showing one structural example of a second 

25 control according to the present embodiment. Although only a single control button 

221 and the related structure are shown in the figures, a plurality of the control buttons 

221 can be provided in the second control unit 220, each having the same structure as 
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the structure shown in the figures if any desired control button 221 is selected. 

In other words, the second control unit 220 according to the present embodiment 

comprises the control button 221 serving as the controller 11, the elastic body 222, the 

conductive member 50, and the resistor 40. The conductive member 50 is made ofi e.g., 

5 conductive rubber having elasticity, and is fonned with a peak shape in which the top· of 

the peak is at the center. The conductive. member 50 is adhered to the inside of the 

ceiling surface of the elastic portion 222a which is fonned in the elastic .body 222. 

·. The resistor 40 is provided, .for instance, on the internal board 204 so as to face 

the conductive member 50, and the conductive member 50 makes contact with. the 

10 resistor 40 in accordance with the pressing operation of the control button 221. The 

conductive member SO is deformed in accordance with the pressure on the· control 

button 221 (that is, contact pressure with the resistor 40), thereby changing the. contact 

area with the resistor 40, as shown in Figs .. 34B and 34C. In other words, when the 

pressure on the control button 221 is small, ,the, portion near the top of the conductive 

15 member 50 having a peak shape. makes .contact:with the resistor 40; as shown in Fig.·. • · 

· · 34B. Further, when the pressure ·on the control button 221 becomes larger, the 

conductive· member SO is gradually deformed from the top ·thereof and the contact area 

becomes larger. 

Fig. 35 is a diagram showing a circuit construction of the resistor 40, the 

20 conductive member 50, and devices peripheral thereto. A variable resistor· 42 

corresponds to the combination of the conductive member 50 and the resistor 40 in Figs. 

34A to. 34C. A fixed resistor 41 (not shown in Figs. 34A to 34C) is connected to the 

resistor 40. A power supply voltage V cc is applied to the variable resistor 42 and the 

fixed resistor 41 which are serially connected, that is, across electrodes 40a and 40b. 

25 The variable resistor 42 corresponds to the combination of the conductive 

member 50 and the resistor 40. The resistance of the variable resistor 42 changes in 

accordance with the contact area between the conductive member 50 and the resistor 40. 
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That is, if the conductive member SO makes contact with-the resistor40; the conductive 

member 50 functions as a bypass for the resistor 40 and a current flows; Therefore, the 

contact portion is effectively short-circuited, so that the resistance of the resistor 40 

drops. - As the contact area of the conductive member 50 becomes larger, the resistance 

5 of the resistor 40 is decreased more. 

The power supply voltage Vee applied across the electrodes 40a and 40b is 

divided by the variable resistor 42 whose resistance changes in accordance with the 

pressure on the- control- button 221 and• the fixed resistor 41 ~ Thus, the output voltage 

which is obtained from an output tenninal 40c between the variable resistor 42 and the 

-_ -- -, '. -- 10 fixed resistor 41- becomes larger as the resistance of the variable resistance 42 becomes - · -

··.:: 

I . 

.... '!!"::, •. ·; •. 

":.I~ • 
. ,·. 

smaller and, on the other hand,. the output voltage becomes smaller as the resistance of . 

the variable resistance 42 becomes larger.-

Fig~ 36 is a diagram showing-the characteristics- of the analog signal (voltage) 

whichiis outputted from the output terminal 40c of the resistor 40. - -- --- ' 

15 .- -'<·:---:'.•.To· start with, since a voltage is applied to the resistor 40-when the power is 

turned on, a predetermined analog signal (voltage) Vmin is outputted from the output. 

terminal 40c until the control button 221 is pressed (a position "a" shown in the figure);·· 

Subsequently, since the-resistance of the resistor 40 is not changed until the conductive 

member 50 makc::s contact with the resistor 40 when the control button 221 is pressed, 

20 the output from the resistor 40 is held at Vmin and is not changed. Further, the control 

button 221 is pressed .and the conductive member 50 makes contact with the resistor-40 

(~ pressing position "b" in the figure) and, thereafter, the contact area of the conductive 

member 50 with the resistor 40 increases in accordance with the pressure on the control 

button 221. Thus, the internal resistance of the resistor 40 decreases and the analog 

25 signal (voltage) which is outputted from the output terminal 40c of the resistor 40 

increases. When the conductive member 50 is deformed to the greatest extent, the 

analog signal (voltage) outputted from the output terminal 40c of the resistor 40 is equal 
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to a maximum value Vmax (a pressed position "c" in the figure). 

· Fig. 3 7 is a block diagram shoWing the main portion of the control apparatus 

according to the third embodiment of the· present invention. 

According to the present embodiment, the MPU 14 provided on the internal 

5 board of the control apparatus 200 also comprises the level segmenting unit 15, the AID 

converting unit 16, and the switch 18. According to the present embodiment, the analog 

signal (voltage) which is outputted from the output terminal 40c of the resistor 40 is 

inputted to the level segmenting unit 15, then, the output level of the analog signal.is 

segmented into a plurality of levels· by the level segmenting unit 15, and, further, the 

10 AID converting unit 16 converts the analog signal which is outputted by the resistor 40 

into a digital signal in accordance with the segmented output level. 

The functions of the level segmenting unit 15 and AID converting unit 16 are the 

same as those of the aforementioned ·first embodiment. The level segmenting unit 15 

has a fundamental function for segmenting:.the ;ratige: . .of levels. o:fathe analog signal 

15 (voltage) which is outputted from the resistor 40 by a uniform width~ as shown in Fig. 

36. The number of segments can be arbitrarily set and, in the example shown in· Fig. 36, 

the range of levels of the analog signal (voltage) is uniformly segmented into eight 

levels. The individual output levels Ll to LS which are segmented uniformly as 

discussed above are transmitted to the AID converting unit 16. Incidentally, the-range 

20 of levels of the ·analog. signal which is uniformly segmented by the level segmenting· 

unit 1 S can be changed arbitrarily. 

The AID converting unit 16 converts the analog signal level-segmented by the 

level segmenting unit 15 into the digital signal in accordance with the output level of the 

analog signal and outputs the digital signal. In other words, the AID converting unit 16 

25 outputs the digital signal having a plurality of bits in accordance with the output levels 

Llto L8. 

The AID converting unit 16 assigns the digital signal having a proper plurality of 
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bits to the output level which· is level-segmente<f, and outputs the digital signal. As· an 

example, the digital signal having a plur~ity Qfbits, e.g., 8 bits or 16 bits, is assigned to 

the output level and the digital signals "lf', "3f',· .. ~;"ff'' are assigned and outputted in 

the cases oflevel 1 (Ll), level 2 (L2), ... ,level 8 (LS), respectively. 
. . . 

5 The digital signal having a plural~ty of bits which is outputted by the AID 

converting unit 16 is transmitted to the game machine main body 100 by way of the 

interface 17 that is provided to the internal I:>oard of the control apparatus 200. The 

digital signal causes the movement of the gaine character, etc. 

The level change in the analog signal which is outputted .from the output terminal 

·' lO 40c of the. resistor 40 CQITCSponds to the change in the. pressure which is· applied by the· 

"l~. • '' . 

. :· 

'!'"'·'·"" 

I 
; 

control button 221 (controller 11). Therefore, the digital signal having the plurality of 

bits which is outputted by the AID. converting unit-16. corresponds to the pressure on the 

control button 221 (controller 11) by the user. If the operation of the game character, etc.· 

is controlled by the digital signal· having the . plurality of bits which has the above-· 

15· · explaiited relation with.the user's pressing operation, it is possible to realize a smoother 

operation in· an analog manner as compared with the control operation by the digital · 

signal having a single bit ("l" or "0"). 

According to the present embodiment, the AID converting unit 16 also :functions 

as· an output unit for the digital signal having a single bit (i.e., ." 111 or "0") in accordance 

20 with the change in analog signal which is outputted :from the output terminal 40c of the 

resistor 40 and, in response to a switching ope~tion of the switch 18, outputs either the 

digital signal having the plurality of bits or the digital signal having the single bit. 

, According to the present embodiment, the switch 18 is also controlled in 

response to a control sip which is sent from the.game machine main body 100 on the 

25 basis of the game program which is recorded in the optical disk. That is, if the game 

program which is recorded in the optical disk is executed, the game machine main body 

100 outputs a control signal for instructing the AID converting unit 16 to function as an 
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output unit for the digitat signal having a plurality of bits or a control: signal for 

instructing the AID converting unit 16 to function as an output unit for the digital signal 

having a single bit. Based on the control signal, the switch 18 selects and switches the 

function of the AID converting unit 16. . 

5 According to the function which is selected by the switch 18, the AID converting 

unit 16 convertsthe analog signal outputted from the output tenninal 40c of the resistor 

40 into the digital signal having a plurality of bits or the digital signal having a single bit 

and outputs the converted digital-signal. If the function as the output unit for the digital . 

signal having· the plurality of bits· is selected, the output level which is unifonnly 

10 segmented by the level segmenting unit 15 as mentioned above is converted foto.the 

corresponding digital signal and is outputted to the game machine main body 100. 

On the other hand, if the function as the output unit for the digital signal having 

the· single bit is selected, the digital signal having a single bit ("I". or "0") is outputted to · 

the game machine main body l 00 in accordance 'with .the,.changcdmthe ·analog signal 

15 . ·which is.outputted from the output terminal 40c of the resistor 40. That is, if it' is 

recognized that the value of the analog signal which is outputted by the output terminal·· 

40c of the resistor 40 is Vmin, the AID converting unit 16 determines that the control 

button is not pressed and outputs the digital signal "O". On the contrary, if it is 

recognized on the basis of the output from the AID converting unit 16 that the value of 

20 the analog signal which· is outputted by the output terminal 40c of the resistor 40 .is not · 

Vmin, the AID converting unit 16 determines that the control button was pressed and 

outputs the digital signal "l 11. 

Then, the switch 18 may be switched by the user-s manual operation. For 

instance, a function for switching. the switch 18 is allocated to the analog-selecting 

25 switch 252 which is provided in the control apparatus 200 and is manually operated, 

thereby switching the· function of the A1D converting unit 16. 

As described above, the level segmenting unit 1 S unifonnly segments the output 
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level of the analog signal which is ~utputa;d by the resistor 40 ·within a predetermined 

range. There is a danger that it is jmpossible to output a digital signal which matches 

the state of the controller 11 if the predete.rmined range deviates from the range of levels 

of the analog signal (voltage) which is actually outputted by the resistor 40. 

However, the resistor 40 and the conductive material SO have individual 

differences and the power supply voltage ·also varies. Consequently, the individual 

control apparatuses 200 cause the output range of the analog signal outputted by the 

resistor 40 to differ. 

.. , Then, the control apparatus 200 according to the present embodiment comprises 

a segmenting-range setting unit 25 for individually setting the range of output levels of 

the analog signal which is segmented by the level segmenting unit 15 (refer.to Fig. 37), 

··and to thereby calibrate the range.of levels of the analog signal (voltage) which is 

segmented by.the level segmenting unit 15. · · 

. ,, ., ::~•ti::.Fig. 38 is. a diagram for explaiµing the function of the segmenting-range setting 

15 ·. unit.;-:. ' 

-'. ~ .. As shown in Fig. ~8, a minimum value Vmin and a maximum value Vmax of the ,· 

analog signal (voltage) which is outputted by the resistor 40 are initially set in advance 

in the segmenting-range setting unit 25. An arbitrary allowable value a. for the 

maximum value Vmax is set in advance. The allowable value a is set so as to 

20 compensate variations when the output (analog signal) of the resistor is recognized on 

the basis of information from the AID converting·· unit 16. Further, a discriminating 

value y around the minimum value V min is set in advance so as to determine whether or 

not the control button ii; pressed. 

For the setting, the segmenting range setting unit 25 executes the calibration 

25 operation as follows. 

When the power supply of the control apparatus 200 is turned. on, the 

segmenting-range setting unit 25 recognizes a level Vmin(Real) of the analog signal 
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(voltage) which is actually outputted by the resistor 40 on the basis of the infonnation 

from the AID converting unit 16 in order to adjust the minimum value Vmin of the 

analog signal (voltage) which is outputted by the resistor 40. 

In this case, considering the reason that the user presses the control button 221, 

5 etc., it is determined whether or not Vmin(Real) is within the range of the allowable 

error value y in which Vinin is set to a center value. lfVmin(Real) is out of the range 

(Vmin+'Y) > Vmin(Real) > (Vmin- 'Y ), the user is informed that the calibration is 

being performed. 

To inform the user, it is possible to adopt methods of switching on/off the display 

10 unit 253 which is provided in the control apparatus 200 and operating a vibration 

mechanism if such a mechanism is built in the control .apparatus 200, etc. 

Next, under the ·condition such· that Vmin(Real)is within the range (Vmin+ 'Y) > 

· Vmin(Real) > (Vmin- 'Y ), the value Vmin(Real) is compared with Vmin •. · As a 

comparison, ifVmin(Real) > Vmin, the initial set value Vmin is .set ·as the minimum . 

15 value of the analog signal (voltage) which is outputted by the resistor 40. lfVmin(Real) .. 

< Vmin, the actual output value Vmin(Real) is changed and set as the minimum value 

of the analog signal (voltage) which is outputted by the resistor 40. 

Sequentially, the control button 221 is depressed strongly by the user according 

to the manual operation, etc; thereby recognizing a level Vmax(Real) of the analog 

20 signal (voltage) which· is actually outputted by the resistor 40 on the basis of the 

information that is then outputted from the·AJD converting unit 16. 

If the value Vmax(Real) is larger than (Vmax - a ) which is obtained by 

considering the allowable value · a , it is recognized that the user pressed the control 

button 221 up to the limit and Vmax(Real) is compared with Vmax. As a comparison, 

25 Vmax(Real) < Vmax, the initial set value Vmax is set as the maximum value of the 

analog signal (voltage) which is outputted by the resistor 40. On the other hand, if 

Vmax(Real) > Vmax, the actual output value Vmax(Real) is changed and set as the 
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maximwn value of the analog signal (voltage) which is outputted by the resistor 40. 

The segmenting range settin~ upit 2~ controls the level segmenting unit 15 so as 

to uniformly segment the analog signal (voltage) which is outputted by the resistor 40 

within the range from the minimum value Vmin to the maximum value Vmax, which 

5 are set as mentioned above. 

Fig. 39A and Fig. 39B are diagrams . showing·· deformed examples of the 

conductive member. 

The conductive member 50 may have a shape in which the contact area with the 

resistor 40 can change in accordance with the contact pressure to the resistor 40, and is· 

10 not limited to the peak-like shape shown in Figs. 34A to 34C. · For example, the 

conductive member 50 can have a spherical sh&pe shown in Fig. 39A or a shape having 

a plurality of projections w~ose hei~ts are different as shown in Fig. 398. 

As shown in Fig'. 40, the resistor 40 can be adhered to the· inside· of the ceiling 

sutfactfof the elastic portion 222a wltich is formed· in the.elastic body 222 and can be 

15 disposed so as to face the conductive member.s SO •. 

Fig. 41. is a diagram. showing a structural .. example of the first control unit 

according to the present embodiment. ·· 

According to the structund. example shown in. the figure, the conductive 

members 50 are adhered to the inside .of ceiling surface of the elastic body 213, 

20 corresponding to the control keys 211a (controller 11) of the cross-shaped control body 

211. The resistor 40 having the single structure is disposed so as to face the conductive 

members50. 

Fig. 42 is a diagram showing a: circuit construction of the resistor. As shown in 

the figure, the resistor 40 is inserted in series with the power line· 13 and a·voltage is 

25 applied across the electrodes 40a and, 40b. ·The internal resistance of the resistor 40 is 

schematically divided into first and second variable resistors 43 and 44 shown in the 

figure. For instance, the conductive member 50 which moves together with the control 
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key 21la.(up directional key) for moving the character· upward makes contact with a 

portion of first variable resistor 43 and the conductive member SO which moves together 

with the control key 211a (left directional key) for moVing-to the left makes contact 

therewith, thereby changing the resistance in accordance with the contact area with the 

5 conductive members 50. For instance, the conductive member 50 whieh· moves 

together with the control key 21 la (down directional· key)- for moving the character 

downward· makes contact with the second variable resistor 44 and the conductive 

member 50 which moves together with the control key 2lla (right directional key) for 

moving to . the right . makes contact therewith, thereby . changing the resistance, in 

10 accordance with the contact area with the conductive members.SO . 

. ·The output tenninal 40c is provided at an. intermediate portion between the 

variable resistors 43 and 44, and the analog signal is outputted from the output terminal 

40c in accordance with the pressure on the control keys 21 la (controller 11). 

The outputs ·from the output terminal 40c can: be cal~uJ.at@.by :-:using a dividing 

15 -.ratio of the resistances of. the. first and second variable resistors -43 and 44. If the 

resistance of the first.variable resistor.43 is Rl, the· resistance of the second resistor 44 

is R2, and the power supply voltage is V cc, an output voltage V generated at the output 

terminal 40c can be expressed by the following expression. 

V =Vee x R2/(Rl +R2) 

20 Therefore, when the resistance of the first variable resistor 43 decreases, the 

output voltage increases. On the other hand, when the resistance of the second variable 

resistor 44 decreases, the output voltage decreases. 

· Fig. 43 is a diagram showing the characteristics of the analog signal (voltage) 

which is outputted by the output tenninal 40c of the.resistor. 

25 First of all, a voltage is applied to the resistor 40 when the power is turned on, so 

that a predetennined analog-signal (voltage) Vo is outputted by the output terminal 40c 

unless the control keys 21 la of the controller 221 are pressed.· 
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Next, if any one of control keys 211 a is. pressed, the output from the resistor 40 is 

kept at Vo and does not change because the resistance of the resistor 40 does not change 

until the conductive member 50 makes contact with the resistor 40. 

Moreover, the up directional key or the left directional key is pressed and the 

5 conductive member 50 makes contact with the first variable resistor 43 in the resistor 40 

(a pressed position p in the figure) and, thereafter, the contact area of the conductive 

member 50 for the first.variable resistor 43. increases corresponding to the pressure on 

the control key 211a (controller). Thus, the resistance CfJrresponding to the position 

decreases and the analog signal (voltage) which is outputted by the output terminal 40c 

10 in the resistor 40 is increased. When the conductive member 50 is deformed to the 

greatest extent, the analog signal (voltage) which is outputted by the output tenninal 40c 

in the resistor 40 is set to the maximum value Vmax (a pressed position q in the figure) . 

. On the contrary, the down <lirectional ·key or right directional key is pressed and 

the conductive member SO makes contact with the second variable resistor 44 in the 

l5 resistor 40 (a pressed po$ition r in the figure) and, thereafter, the contact area of the 

conductive member 50 for the second variable resistor 44 increases corresponding to the · · 

pressure on the control key 21 la (controller). Thus, the resistance crirresponding to the . 

position decreases and this results in decreasing the analog signal (voltage) which is 

outputted by the output tenninal 40c in the resistor 40. When the conductive member 

20 50 is defonned to the greatest extent, the analog signal (voltage) which is outputted by 

the output terminal 40c in the resistor 40 is set to the minimum value Vmin (a pressed 

positions in the figure). 

The analog signal (voltage) which is outputted by the output terminal 40c in the 

resistor 40 is inputted to the level segmentin~ unit 15, as shown in Fig. 44. The level 

25 segmenting unit 15 segments the output level of the analog signal into a plurality of 

levels and, further, the ~ converting unit 16 converts the analog signal which is 

outputted by the resistor 40 into the digital signal in accordance with the segmented 
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output-level. Incidentally, the functions of the level ·segliienting unit IS, the AID 

converting unit 16, and the switch 18 which are shown in Fig. 44 have been described 

above with reference to Fig. 37, and the detailed description thereof is omitted. 

The valueVo during the non-pressed state and the minimtim value Vmin and the 

5 maximum Vmax of the analog signal (voltage) which is outputted by the resistor 40 are 

initially set, in advance, in the segmenting-range setting unit 25 for individually setting 

the range of output levels of the analog signal which is segmented by the level 

segmenting unit 15, as shown in Fig. 45. An arbitrary allowable value a for the 

maximum value Vmax is preset and· an arbitrary allowable value /3 for the minimum 

10 value Vmin is preset. The allowable values o. and 6 compensate for variations when 

the output (analog signal) of the resistance is recognized on the basis of the information 

from the AID converting unit 16. Further, a discriminating value y around the. value Vo 

of the analog signal (voltage) which is outputted in the non-pressed state is preset so as· 

to determine whether or n:ot the control button is pressed. 

lS For the setting, the segmenting-range setting unit 25 executes the calibration 

operation as follows. 

When the power supply of the control apparatus 200 is turned on, the segmenting 

range setting unit 25 first recognizes, on the basis of information from the AID 

converting Unit 16 in order to adjust the level Vo of the analog signal (voltage) which is 

20 outputted by the resistor 40 in the non-pressed state, a level V 0(Real) of the analog 

signal (voltage) which is actually outputted by the resistor 40. 

In this case, considering the reason that the user presses the control button 221, 

etc., it is determined whether or not V o(Real) is within the range of the allowable error 

value 'Y in which Vo is set as a central value. If V o(R.eal) is oui of a: range (V 0+ 1' ) > 

25 Vo(Real) >(Vo- 1' ), the user is infonned that the calibration is being perfonned. 

To the user, it is possible to adopt methods of switching on/off the display unit 

253 provided in the control apparatus 200 and operating a vibration mechanism if such 
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a mechanism is built in the control app~tus ZOO,·etc. 

Next,. under the condition such that Vo(Real) is. within the range (V 0+ 'Y ) > 

Vo(Real) > (Vo- 'Y ), t.he value Vo(Real) is compared with Vo. As a comparison, if 

Vo(Real) >Vo, the initi~ set value Vo is_ set as the value of1he analog signal (voltage) 

5. which is outputted by th~ resistor 40 in the non'."pressed i;tate. On the other hand, if 

V ~eal) < Vo, the actual output-vahie Vo(Real) is changed and set as the value of the 

analog signal (voltage) which is outputted by the resistor 40 in the non-pressed state. 

Sequentially, the ·. upper-directional key is depressed strongly by a manual · 

operation of the user, etc,. thereby. recognizing the level Vmax(Real) of the analog· signal · · 

l 0 (voltage) which is actual•Y outputted by the ~sistor 40 on the basis of information that 

is then outputted from ·the AID converting unit 16. 

If the val~ V1]18X(Real) is larger than (Vmax - a ) which is obtained by 

..... considering the. allowable value a , ·it is recognize4 that the. user pressed the up 

directjonal key· up to the limit and Vmax(Real) is co~pared with. Vmax. As a 

15 · .. · .. f;:Omparison, Vmax(Real) .< V~. the. initial. set. value Vmax is set· as the maximum . 

value of the analog signal (voltage) which is outputted by the resistor 40. On the other ,· 

hand, ifVmax(Real) > Vlll8X, the actual output value Vmax(Real) is changed and Set as 

the maximum value of the .analog signal (voltage) which is outputted by the resistor 40. 

The similar ope~tion is performed in the case of the. left .directional key. The 

20 · maximum value Vmax of the analog signal (voltage) which is outputted by the resistor 

40 in accordance with the operation for pressing the left directional key is set. 

Sequentially, the ~wn .directional key is depressed strongly by a manual 

operation of the user, etc, thereby recognizing the level Vmin(Real) of the analog signal 

(voltage) which is actually outputted by the resistor 40 on the basis of information that 
. . . ' . . . . . 

25 is then outputted by the AID converting unit 16. 

If the value Vmin(Re~) ·is smaJler than (Vmin+ /j ) which is obtained by 

c.onsidering the allowable value /j , it is recognized that the user pressed the down 
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directional key up to the limit and Vmin(Real) is compared with Vmin. · As a 

comparison, if V min(Real) > V min, the initial set value. Vmin is set as the minimum 

value of the analog signal (voltage) which is outputted by the resistor 40. On the other 

hand, if Vmin(Real) < Vmin, the actual output value Vmin(Real) is changed and set as 

5 the minimum value of the analog signal (voltage) which is outputted by the resistor 40. 

The similar operation is performed in the case of the right directional key. The 

minimum value Vmin ofthe analog signal (voltage) which is outputted by the resistor 

40 in accordance with the operation for pressing the right directional key is set. 

The segmenting-range setting unit 25 controls the level segmenting unit 15 so as 

LO to uniformly segment the analog signal (voltage) which is outputted by the resistor 40 

within the range from the output Vo in the non-pressed state to the maximum value 

Vmax, which are set as mentioned above; in response to the pressing operation of the up 

.· directional key ~d the left· directional key.·· The segmenting-range setting unit 25 

controls the level segmenting unit 15 so as to uniformly segment the analog signal 

15 (voltage) which is outputted by the resistor 40 within the· range from the output Vo in 

the non-pressed state to the minimum value Vmin, which are set as mentioned above, in 

response to the pressing operation of the down directional key and the right directional 

key. 

Incidentally, in the above description, the up directional key and the left . 

20 directional key are assigned to the first variable resistor portion in the resistor 40 and the 

down directional key and the right directional key are assigned to the second variable 

resistor portion in the resistor 40. However, the present invention is not limited to the 

above description and, obviously, it is possible to arbitrarily set the allocation between 

the keys and the variable resistor portions. 

25 With respect to the first control unit 210, the resistor 40 can also be individually 
.. 

arranged at the conductive members 50 which are provided at positions corresponding 

to the control keys 221a of the control body 211, so as to have the circuit construction 
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shown in Fig. 35. In this case~ the charactetj$ti~s.ofthe analog signal (voltage) which is 

outputted by the output terminal 40c in the resisto~ 40 are those shown in Fig. 36. 
. . ' 

Furthermore, the present: invention is . not limited to the above-described 

embodiments. 

5 The control apparatus ac~f4ing to the pre~ent invention is not limited to being 

10 

applied to the control apparatus ~00 for: the vid~ game machine shown in Fig. 2. It is 

possible to apply the control apparStus according: to the present invention, for instance, 

to various control apparatuses in which the ~ctfon can be improved by enabling digital 

operation and analog operation. 

As mentioned ab~ve, according to the . present invention, the ·analog signal 

corresponding to the prc=ssing. operation of the controller is converted into the digital 

signal and the conye~ digital sign;tl i~ outputtec:t. Therefore, it is possible to realize 
' . 

digitaj~ operation by the <;()ntroller for pressing operation. and also to output the digital , 

sigmtl. by. the uniform level segmentation without:individual differences of the detecting 

·15 4evi~s and variations in the voltage which is applied.to the detecting devices, etc • 

., .a• 
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CLAIMS 

1. A control apparatus comprising: 

a controller which can be pressed and operated; 

PCT/JP00/06119 

., . 

5 a detecting device for outputting an analog signal corresponding to the pressing 

operation of said controller; 

a level segmenting unit for segmenting the analog signal which is outputted by 

said detecting device in accordance with the pressing operation of said controller into a 

plurality oflevels; 

10 an AID converting unit for converting said analog signal into a digital signal in 

accordance with the output level which is segmented by said level segmenting unit; and 

a segmenting-rang~ setting unit for setting a range of output levels 5>f th~ analog 

.. signal which is segmented by said level segmenting unit, . 

wherein the plurality of levels into which the analog· signal outputted by said · 

15 detecting device is segmented by said level segmenting unit are within the range which 

is set by said segmenting-range setting unit. 

2. An apparatus according to Claim l, further comprising a switch for switching the 

outputted signal to either one of a digital signal having a· plurality of bits and a digital 

20 signal having a single bit, said switch being connected to said AID converting unit. 

3. An apparatus according to Claim 1, wherein 

said segmenting-range setting unit comprises a storing unit, and 

the plurality of output levels; which are within the range of output levels of the 

25 analog signal, into which the ~og signal outputted by said detecting device are 

segmented by said level segmenting unit are stored in said storing unit. 
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4. An apparatus according to Claim 3, ·wherein, in place of said storing unit in said 

control apparatus, a storing unit in an entertainment device serving as a main body to 

which said control apparatus is connected is used. 

5 S. An apparatus accord~ to Cta,ini 1, wh~jn 

said segmenting-range setting unit is a volwne device that is inserted in a power 

line to which said detecti~g device is connected,. and 

the plurality of kw-els within the ~ge of the output levels, into which the analog 

signal outputted by said detecting device is segmented by said level segmenting unit is 

10 detected by said volume device. 

6. ··.An apparatus ~ccording. to C~m 1, wherein said segmen.ting-range setting unit 

comprises: 

.. ~·.a volume.device that is inserted in.a power line to which said detecting device is · 

1 S cpnnected; 

a storing unit for storing a limit value of a range of the ou1put levels of th~ 

analog signal which is segmented by said level segmenting unit; and 

a comparator for comparing the range of the output levels, which is detected by 

said volume device with the limit value vvhicµ is stc;ued in said storing unit, 

20 wherein said comparator outputs·~e range of output levels which is detected by 

25 

said volume device to said level segmenting unit when said range of output levels is 

within the limit value which is stored in said storing unit, and outputs the limit value 

which is stored in said storing unit tQ said level segmenting unit when the output level 

which is detected by said volwne device is over said limit value. 

7. An apparatus according to Claim. 1, further comprising a projection which is formed 

at the bottom of said controller, and an elastic body having a concave portion which 
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engages with and support:~d projection, wherein said d~~ device is pressed due 

to· deformation of said elastic body. . : ~ 

8. An apparatus according to Claim 1, further comprising a flat surface which is formed 

5 at the bottom of said controller, and an elastic body having a flat surface which engages 

with and supports said· flat surface, wherein said detecting device is pressed due to 

deformation of said elastic body. 

9. An apparatus according to Claim 7 or 8, wherein said·detecting device comprises an 

10 internal board. 

10. An apparatus according to Claim l, further comprising: 

a switch; 

a digital switch serving as an·ON/OFF switch provided in said controller; and 

15 a digital signal generating unit for outputting a digital signal having a single bit, 

said digital signal generating unit being connected to said·iiigital sWitch, 

wherein said switch switches· an output of the· digital signal generating unit and 

the output of said AID converting unit. 

20 11. An apparatus according to Claim 10, further comprising: 

an elastic body which engages with and supports the bottom of said controller; 

a first sheet member and a second sheet member; and 

first and second fixed tenninals provided in said digital switch which are pressed 

due to deformation of said elastic body and which are provided on one side of said first 

25 sheetmember, 

wherein said· detecting device is· provided on one• side of said second sheet 

member at portions corresponding to said first and second fixed terminals. 
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12. An apparatus according to Claim 11 wherein said second sheet member is an 

internal board. 

5 13. An, apparatus aCCQrding to Claim IQ, fill1her comprising: 

an elastic body wh,ich engag~ ~th ~d supports the bottom of said controller; 

-and 

first and second fixed tenni~s PJ:"Ovided in said digital switch which are pressed 

due to defonnation of said elastic body and which are provided on one side of said sheet 

10 member, 

1·~·· wherein said detecting device ·is provided on the other side of said sheet member 

i . . . at portions corresponding to said ~t~d s~~qnd fixed terminals ... 

· 14. A signal output a<fjusting method of a control apparatus according to Claim 3, 

15 wherein said controUer is pressed ~c:l ~nt:rolled by a pressure which is preset and the 

.· output level of the· analog signal Which. is 01,1tputted by said detecting· device during the 

pressing operation of saicJ controller is sto~d in said storing unit. 

15. A signal output adjusting method of a control apparatus according to Claim 5, 

20 wherein, if the output level whichis detected ).)y the volume device that is inserted in the 

power line to which said. detecting device is c.onnected is changed and said output level 

is monitored, the output level of the analog sJgnal outputted by said detecting device is 

segmented into the plurality of levels wi~in the range of the output levels which is 

detected by the volwne ~vice after the cliapge~ 

25 

16. A signal output adjusting metho<l ()f a control apparatus comprising a controller 

which can be pressed an~ operated, a detec~ng device for outputting. an analog signal 
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corresponding to the pressi~~operation of said controller, a i~i~1 segmenting unit for 

segmenting the analog signal which is outputted by said detecting device in accordance 

with the pressing operation of said controller into a plurality of levels, and an AID 

converting unit for converting said analog signal into a digital signal in accordance with 

5 the output level which is segmented by said level segmenting unit, said control 

apparatus being connected to an entertainment device having a function of a program, 

said method comprising the steps of: 

outputting, by said entertainment device, a control guide on the basis of a 

predetermined adjusting program; 

10 storing the output level of the anaJog signal which is outputted by said detecting 

15 

20 

device in a storing unit which is built in or connected to said entertainment device; and 

segmenting, by said level segmenting unit, the analog signal which is outputted 

by said detecting device into a plurality of levels on the basis of said output level which 

is stored .in said storing unit. 

17. A method according to Claim 16, further comprising the step of storing the output 

level of the analog signal which is outputted by said detecting device in a .memory card 

as said storing unit, which is detachably connected to the entertainment device, by 

pressing and operating said controller in accordance with said control guide. 


