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(57) ABSTRACT 

An input device includes a pressure-sensitive or capacitive 
planar input unit With an indicator sheet Which has input 
sections being secured to the surface of the planar input unit. 
A tactile feedback generator is provided at the back side of 
the planar input unit. The tactile feedback generator includes 
dome-shaped inversion plates that are separately provided at 
locations corresponding to the input sections and provide 
feedback to the operator. When an input section is pressed, 
an operation signal in accordance With What is indicated at 
the pressed input section is generated. 

83 Claims, 7 Drawing Sheets 
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INPUT DEVICE WHICH ALLOWS BUTTON 
INPUT OPERATION AND COORDINATE 

INPUT OPERATION TO BE PERFORMED IN 
THE SAME OPERATION PLANE 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

This application claims the benefit ofpriorily Z0 Japa 
nese patent application No.: 2000-243779, which was?led 
on Aug. 1], 2000. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an input device which 
allows a button input operation and a coordinate input opera 
tion to be performed in the same operation plane. 

2. Description of the Related Art 

An input device, such as a portable telephone, includes, 
for example, a pushbutton input, and can be used to perform 
various operations, such as inputting a telephone number 
and starting/ending talking on the telephone. 

In recent years, internet connecting environments making 
use of portable telephones increased, so that various services 
are being provided using portable telephones. Accordingly, 
various menus are displayed on displays of portable 
telephones, and menu selections are frequently made. 

When menu selections are being made using conventional 
input devices, a menu selectable location is moved by a 
push-type or a stick-type direction-indicating input which is 
provided separately of the pushbutton input of a portable 
telephone. 

However, the operability of the above-described conven 
tional input device is impaired because the pushbutton input 
operation and the menu selection input operation are carried 
out using different input mechanisms. In addition, the con 
ventional input device has di?icultly allowing quick menu 
selection because the directions in which menus are moved 
are limited to the vertical directions (upward and downward 
directions) or the horizontal directions (leftward and right 
ward directions). 

SUMMARY OF THE INVENTION 

Accordingly, in order to overcome the above-described 
problems, it is an object of the present invention to provide 
an input device which allows a predetermined input section 
to be pressed and which allows cursor movement when, for 
example, carrying out menu selection, without impairing the 
operability of the input device. 

It is another object of the present invention to provide an 
input device which makes it possible for an operator to reli 
ably know that he/ she has pressed the input device. 

To these ends, according to a basic form of the present 
invention, there is provided an input device comprising a 
planar input that allows a coordinate input operation; indica 
tor section provided at a surface of the planar input, the 
indicator section indicating a plurality of input sections; and 
a control section that generates an operation signal in accor 
dance with an input signal that the control section has 
received from the planar input. When the input device is set 
in a predetermined input mode, the control section detects 
that any one of the input sections has been touched, and 
generates an operation signal in accordance with a pre 
scribed item of the input section. On the other hand, when 
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2 
the input device is set in another mode, the control section 
recognizes the input signal from the planar input as coordi 
nate data regardless of what is indicated at the touched input 
section. 

In the basic form, the operation of any one of the input 
sections and the input operation of coordinate data that is 
carried out without considering the input section can be car 
ried out in the same operational plane. Therefore, large 
movements of ?ngers are not required, so that the operability 
of the input device is not impaired. 

In one form of the basic form of the present invention, the 
input device further comprises a display mechanism dis 
posed beside the planar input. When the input device is set in 
the another mode, the display mechanism provides a display 
in correspondence with the coordinate data. 

In still another form of the basic form of the present 
invention, the input device further comprises a tactile feed 
back generator that provides a pressing reaction force pro 
duced when any one of the input sections formed at the 
indicator section is pressed. 
The input device may comprise a plurality of the tactile 

feedback generators that are separately provided at locations 
in correspondence with the input sections formed at the indi 
cator section. 
The tactile feedback generator may be provided at only 

one location at the back side of the planar input. 
Furthermore, the tactile feedback generator may be formed 
using dome-shaped inversion plates disposed at the back 
side of the planar input. 
By virtue of this structure, the operator can know that 

he/ she has performed a pressing operation, so that it is pos 
sible to prevent, for example, the operator from forgetting to 
perform the pressing operation. Therefore, it is possible for 
the operator to reliably perform the pressing operation. 
When the tactile feedback generator is formed using 

dome-shaped inversion plates disposed at the back side of 
the planar input, a switch input operation may be performed 
by the inversion plates. 

In this case, since the switch input operation is not per 
formed until any one of the inversion plates is inverted, it is 
possible to prevent an input operation when the indicator 
section is only touched. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded perspective view of a ?rst embodi 
ment of an input device in accordance with the present 
invention. 

FIGS. 2A and 2B are sectional views taken along line 
2i2 of FIG. 1, in which FIG. 2A shows a state of the input 
device before the operation thereof and FIG. 2B shows a 
state of the input device during the operation thereof. 

FIG. 3 is a block diagram showing the functions of the 
input device. 

FIG. 4 is a ?owchart of switching between input modes. 
FIG. 5 is a sectional view of a operation feel generating 

means. 

FIG. 6 is an exploded perspective view of a second 
embodiment of an input device in accordance with the 
present invention. 

FIGS. 7A and 7B are sectional views taken along line 
7i7 of FIG. 6, in which FIG. 7A shows a state of the input 
device before the operation thereof and FIG. 7B shows a 
state of the input device after the operation thereof. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 1 is an exploded perspective view of a ?rst embodi 
ment of an input device in accordance with the present 
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invention. FIGS. 2A and 2B are sectional views taken along 
line 2i2 of FIG. 1, in which FIG. 2A shows a state of the 
input device before the operation thereof and FIG. 2B shows 
a state of the input device during the operation thereof. FIG. 
3 is a block diagram showing the functions of the input 
device. FIG. 4 is a ?owchart of switching between input 
modes. 

In one embodiment, shown in FIG. 1, the input device 1 is 
a portable telephone. In the input device 1, a display panel 3, 
serving as a display mechanism, and a planar input unit 4, 
serving as a planar input, are mounted to a case 2. The dis 
play panel 3 may be a monochromic or a color liquid crystal 
display panel or an electroluminescent (EL) panel. 

For the planar input unit 4, a capacitance type or a 
pressure-sensitive type may be mounted. In the capacitance 
type planar input unit, an X-direction detecting electrode 
and a Y-direction detecting electrode, both of which are 
formed of a conducting material such as Ag (silver) paste, 
oppose each other in a matrix arrangement. An insulating 
sheet with a predetermined dielectric constant is sandwiched 
between the X-direction detecting electrode and the 
Y-direction detecting electrode. The insulating sheet may be 
a resin sheet formed of, for example, PET (polyethylene 
terephthalate). By disposing the insulating resin sheet and 
the electrodes on a substrate having an electrically conduc 
tive pattern formed on a second resin sheet, the input unit 4 
may be bendable. This makes it possible to input a coordi 
nate when a dielectric member, such as the operator’s ?nger, 
touches the surface of the planar input unit 4. 

The pressure-sensitive type planar input unit includes a 
resistor having a potential difference provided in the X andY 
directions, and a conductor member opposing the resistor. 
When the input unit 4 is pressed with, for example, the 
operator’s ?nger, the conductor member and the resistor are 
brought into contact with each other, thereby changing the 
resistance value. This makes it possible to input a coordi 
nate. 

An indicator sheet (indicator section) 7 is placed upon and 
secured to the operating-side of the planar input unit 4. (See 
FIGS. 1 and 2A and 2B). The indicator sheet 7 may be 
another resin sheet formed of, for example, PET, and may 
have a plurality of input sections 8 of, for example, numbers 
and symbols printed on its surface. In addition, circular 
frames indicating the input allowing locations may be 
formed around the numbers and symbols, so that they are 
formed within their corresponding frames. 
A tactile feedback generator 6 is provided at the back side 

of the planar input unit 4. The tactile feedback generator 6 
may have a glass-epoxy-resin or a metallic base 9 provided 
inside the case 2, with dome-shaped (diaphragm-like) inver 
sion plates 10 being formed on the base 9. The inversion 
plates 10 may be provided separately at locations in corre 
spondence with the input sections 8. 

In the state shown in FIG. 2A prior to the operation of the 
input device 1, neither the planar input unit 4 nor the indica 
tor sheet 7 are deformed. In addition, the inversion plates 10 
are maintained in their dome-shaped forms. In this state, 
when a desired input section is pressed from above by the 
operator’s ?nger or with a pen, the planar input unit 4 and 
the indicator sheet 7 are both bent and deformed, and are in 
depressed states. When the corresponding inversion plate 10 
is inverted by the pressing force that is produced at this time, 
a pressing reaction force is produced by the corresponding 
inversion plate 10. This pressing reaction force is transmitted 
to the operator’s ?nger and causes the operator to experience 
tactile feedback. Therefore, the operator can know that 
he/she has de?nitely pressed the corresponding inversion 
plate 10. 
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4 
As shown in FIG. 3, the input device 1 includes a control 

section 21. The display panel 3 and the planar input unit 4 
are connected to the control section 21 in order to be con 
trolled thereby. In addition, a transmitting section 22, a 
receiving section 23, and a storage section 24 are connected 
to the control section 21. Sound signals and data signals may 
be transmitted from the transmitting section 23 to the outside 
and received by the receiving section 23 from the outside. 
Telephone number data, various setting data, and display 
data to be displayed on the display panel 3 are stored in the 
storage section 24. 
The control section 21 allows two different types of input 

operations in two different modes, a ?rst (or predetermined) 
input mode and a second input mode. When the input device 
1 is set in the ?rst input mode, the input device 1 can detect 
that a corresponding input section 8 has been pressed. Then, 
in correspondence with the prescribed item indicated at the 
corresponding input section 8, an input signal is applied in 
order to generate an operation signal based on this input 
signal. When the input device 1 is set in the second input 
mode, regardless of what is indicated at the corresponding 
input section 8, the input signal is provided when the input 
device 1 detects the operator’s ?nger (for example) contacts 
the surface of the planar input unit 4. In the second input 
mode, the input signal is recogniZed as coordinate data in 
order to generate an operation signal and may react accord 
ingly to movement of the operator’s ?nger. 
When the input device 1 is set in the ?rst mode, the dis 

play panel 3 provides a display of, for example, numbers, 
which can be input. When the input device 1 is set in the 
second mode, the display panel 3 provides, for example, a 
display which allows menu selection, or a display which 
allows the movement of a displayed cursor. 

For example, when a homepage (that is, a web page) is 
displayed on the screen of the display panel 3, a cursor is 
displayed on the display panel 3, and can be moved freely in 
various directions in an X-Y plane by an input operation of 
the planar input unit 4. When the cursor is moved in order to 
determine the menu selection location, an operation for 
determining the menu is subsequently carried out. This 
determination operation may be executed, for example, by 
tapping the surface of the planar input unit 4 or by operating 
an operating member (not shown) that is provided separately 
of the planar input unit 4 inside the case 2. The detection of 
the tapping operation may be performed by distinguishing 
between changes in the load when a corresponding inversion 
plate 10 is pushed and inverted and changes in the load when 
a corresponding inversion plate 10 is tapped and is not 
inverted. 

In the input device 1, software in the control section 21 
determines whether the ?rst input mode or the second input 
mode is active and processes the data accordingly. This 
allows automatic switching between the input modes, so that 
switching between displays on the display panel 3 in accor 
dance with the input modes can be performed. 
A description of the processing operation at the control 

section 21 of the input device 1 will now be given. 
As shown in FIG. 4, in Step 1 (ST1), the control section 

21 determines whether the input device 1 is in the predeter 
mined (?rst) mode, that is, in a state which allows an input 
operation in correspondence with the prescribed item that is 
indicated at a corresponding input section 8. If the input 
device 1 is in the predetermined input mode in ST1, the 
process proceeds to ST2 in which the screen of the display 
panel 3 provides a display in correspondence with the pre 
scribed item at the corresponding input section 8 (such as a 
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number pad). Then, the process proceeds to ST3. When the 
corresponding input section 8 of the planar input unit 4 is 
pressed, an input signal based on the prescribed item of the 
pressed input section 8 is generated. In ST4, When an opera 
tion signal based on the input signal is generated, the display 
panel 3 provides a display in correspondence With the opera 
tion signal. 
When the control section 21 determines that the input 

device 1 is in the second mode in ST1, the process proceeds 
to ST5 in order for the display panel 3 to provide a screen 
display in correspondence With the input coordinate data, 
such as a menu selection screen display or a cursor move 

ment screen display. Then, the process proceeds to ST6. 
When the planar input unit 4 is operated, an input signal, 
Which may have nothing to do With What is indicated at the 
corresponding input section 8, is generated from the planar 
input unit 4. Thereafter, the process proceeds to ST7 Where 
the input signal is recognized as coordinate data. The display 
panel 3 provides a display in correspondence With this coor 
dinate data. 

In the input device 1, the inversion plates 10 are simply 
dome-shaped metallic plates for alloWing the operator to feel 
the operation that he/ or she has carried out. HoWever, these 
inversion plates 10 may be formed so as to alloW sWitch 
input operations as a result of being inverted. 

In FIG. 5, the illustrated inversion plate 10 is constructed 
as a sWitch element 11 Which can be used for a sWitch input 
operation. 
As shoWn in FIG. 5, the sWitch element 11 comprises an 

electrically conductive pattern 13b and an electrode 13a, 
serving as conductor members and formed of Ag paste. The 
electrically conductive pattern 13b and electrode 13a are 
formed by printing or the like into patterns on both sides of a 
resin sheet 12 (formed of PET). 

The electrode 13a is formed on the top surface of the resin 
sheet 12, With a circular electrode 13a1 being formed in the 
center thereof, and an annular electrode 13a2 being formed 
around and at a predetermined distance from the electrode 
13a1. An electrically conductive pattern may be formed con 
tinuously With a portion of the electrode 13a2. The electri 
cally conductive pattern 13b is formed at the bottom surface 
of the resin sheet 12, and is connected to the electrode 13a1. 
A through hole is formed in a portion of the resin sheet 12 
beloW the electrode 13a1. A coupling conductor member 14 
that electrically connects the electrically conductive pattern 
13b and the electrode 13a1 is formed in the through hole. A 
dome-shaped (diaphragm-like) inversion plate 15 is formed 
on the electrode 13a2. The inversion plate 15 is provided so 
that its peripheral edge is in contact With the electrode 13a2 
and so that the location of the top portion of the inversion 
plate 15 and the location of the electrode 13a1 correspond 
With each other. 

Resist ?lms 16a and 16b are provided around the inver 
sion plate 15 and at the bottom surface of the electrically 
conductive pattern 13b, respectively. The entire surface is 
laminated With a resin sheet 17 formed of PET, and a resin or 
a metallic base 18 is coupled to the bottom surface of the 
resist ?lm 16b through an adhesive layer 19, Whereby the 
sWitch element 11 is constructed. 
When the operator presses the planar input unit 4 With 

his/her ?nger from thereabove, the planar input unit 4 and 
the indicator sheet 7 are elastically deformed, and the corre 
sponding inversion plate 15 is pushed by the pushing force 
produced by the operator. This causes the inversion plate 15 
to be inverted as shoWn by the alternate short and long 
dashed lines in FIG. 5, so that the inversion plate 15 comes 
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6 
into contact With the electrode 13a1. As a result, the elec 
trode 13a and the electrically conductive pattern 13b are 
brought into electrical conduction With each other, causing 
the sWitch output to be sWitched to an ON output. Therefore, 
in the above-described case, the input signal generated at the 
planar input unit 4 is ignored. In addition, by inverting the 
inversion plate 15, the operator feels the operation he/ she has 
carried out as a result of the pressing reaction force produced 
at this time. 

A description of a second embodiment of an input device 
in accordance With the present invention Will noW be given 
With reference to FIGS. 6 and 7. FIG. 6 is an exploded per 
spective vieW of the second embodiment of the input device. 
FIGS. 7A and 7B are sectional vieWs taken along line 7i7 
of FIG. 6, in Which FIG. 7A shoWs a state of the input device 
prior to the operation thereof, and FIG. 7B shoWs a state of 
the input device during the operation thereof. 
An input device 30 shoWn in FIG. 6 is formed in a por 

table telephone. A display panel 3, serving as a display 
mechanism, and a planar input unit 31, serving as a planar 
input, are mounted to a case 2. The structural features of the 
input device 30 are the same as those of the input device 1, 
except that a planar input unit 31 differs from the planar 
input unit 4. Therefore, the same structural features Will not 
be described beloW. 

The planar input unit 31 may be a pressure-sensitive type 
or a capacitance type. In the capacitance-type planar input 
unit 31, as described above, an X-direction detecting elec 
trode and aY-direction detecting electrode oppose each other 
in a matrix arrangement, With a PET (polyethylene 
terephthalate) resin sheet being sandWiched therebetWeen. 
The resin sheet having the electrodes formed thereon are 
provided on a rigid, glass epoxy or metallic substrate. An 
indicator sheet 7 similar to that used in the ?rst embodiment 
is secured to the front side of the planar input unit 31, and a 
tactile feedback generator 33 is provided at the planar input 
unit 31. 

The tactile feedback generator 33 has one protrusion 35 
Whose end is supported so as to be movable upWard and 
doWnWard. This protrusion 35 is provided in a concave 
shaped base 36, formed inside the case 2, and is formed at 
the center of the back side of the planar input unit 31. The 
protrusion 35 is formed so that it causes the operator to feel, 
for example, a pressing reaction force When he/ she presses it 
from thereabove. The above-described dome-shaped inver 
sion plate may be used to construct the tactile feedback gen 
erator 33. 

A pantograph 34 is provided as an ascending/descending 
mechanism betWeen the planar input unit 31 and the base 36. 
As shoWn in FIG. 6, the planar input unit 31 is supported 

so as to be movable upWard and doWnWard by the panto 
graph 34. 

In the state of the input device 30 prior to the operation 
thereof shoWn in FIG. 6, the pantograph 34 is slightly raised, 
so that the planar input device 31 is positioned at the upper 
end along With the indicator sheet 7. At this time, the planar 
input unit 31 may be raised by the elastic force of the protru 
sion 35 or by an electric member (not shoWn), such as a coil 
spring, provided at the base 36. 

Therefore, When the operator pushes the planar input unit 
31 With, for example, his/her ?nger from thereabove, the 
pantogragh is folded, causing the entire indicator sheet 7 and 
planar input unit 31 to be pushed doWn horizontally. As a 
result, the operator feels the operation that he/ she has carried 
out as a result of, for example, the pressing reaction force 
produced When the protrusion 35 is pushed. Consequently, 
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the operator can reliably know that he/ she has pressed the 
planar input unit 31. 

Similarly to the input device 1, the input device 30 
includes a control section in order to perform switching 
between a ?rst, predetermined input mode and a different 
mode (the second input mode). The switching between the 
?rst input mode and the second input mode is performed by 
the same processing operations described above. 

The input device of the present invention is not limited in 
its application to a portable telephone. For example, it may 
be formed so that the ?rst input mode is set as a television 
remote control mode and the second input mode is set as a 
game device controller mode. 
As can be understood from the foregoing description, 

since the input operation in the input mode for generating an 
operation signal in correspondence with the input section, 
and the input operation in the input mode for generating 
coordinate data can be carried out in the same operational 
plane, quick input operations can be achieved without 
impairing operability. 

In addition, since the reaction force that is produced when 
the operator presses an input section is transmitted to the 
operator, the operator is capable of knowing that he/she has 
de?nitely performed a pressing operation, thereby making it 
is possible to restrict erroneous operations. 

Furthermore, although the tactile feedback has been rep 
resented as a reactive force to the operator’s ?nger, other 
sensory input mechanisms may be used for tactile feedback. 
For example, the tactile response may be uniform across the 
different input sections or may include different thermal or 
vibrational levels for the different input sections. In this 
case, the thermal or vibrations may be tuned to the individual 
input sections thereby permitting a safer, non-visual con?r 
mation of the particular section depressed (if necessary) in 
addition to restricting possible erroneous operations. 

While the invention has been described with reference to 
speci?c embodiments, the description is illustrative of the 
invention and not to be construed as limiting the invention. 
Various modi?cations and applications may occur to those 
skilled in the art without departing from the true spirit and 
scope of the invention as de?ned in the appended claims. 
What is claimed is: 
1. An input device comprising: 
a planar input that generates a coordinate input operation; 
an indicator section provided at a surface of the planar 

input, the indicator section having a plurality of input 
sections; and 

a control section that generates an operation signal in 
accordance with an input signal that the control section 
has received from the planar input, 

wherein, when the input device is set in ma ?rst input 
mode, the control section detects that any one of the 
input sections has been touched, and generates an 
operation signal in accordance with a prescribed item 
of the input section, and, wherein, when the input 
device is set in a second mode, the control section rec 
ogniZes the input signal from the planar input as coor 
dinate data regardless of what is indicated at the 
touched input section. 

2. An input device according to claim 1, further compris 
ing a display mechanism disposed beside the planar input, 
wherein, when the input device is set in the second mode, the 
display mechanism provides a display in correspondence 
with the coordinate data. 

3. An input device according to claim 1, further compris 
ing a tactile feedback generator that transmits a pressing 
reaction force produced when any of the input sections is 
pressed. 
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4. An input device according to claim 1, further compris 

ing a plurality of tactile feedback generators, each tactile 
feedback generator individually provided at a location of a 
corresponding input section and transmitting a pressing 
reaction force produced when the corresponding input sec 
tion is pressed. 

5. An input device according to claim 3, wherein the tac 
tile feedback generator is provided at only one location at a 
back side of the planar input. 

6. An input device according to claim 4, wherein the tac 
tile feedback generators comprise dome-shaped inversion 
plates disposed at a back side of the planar input. 

7. An input device according to claim 6, wherein the inver 
sion plates perform a switch input operation. 

8. An input device having a ?rst mode and a second mode, 
the input device comprising: 

a planar input having an upper surface that includes a 
plurality of input sections, each input section generat 
ing a signal when operated; and 

a control section that determines the mode of the input 
device and generates an operation signal corresponding 
to a combination of the mode and the signal received 
from the planar input, the control section generating a 
?rst operation signal when the input device is in the ?rst 
mode and a second operation signal when the input 
device is in the second mode, the ?rst operation signal 
corresponding to a particular function indicated by the 
contacted input section and the second operation signal 
corresponding to coordinate data of the contacted input 
section, the coordinate data independent of the particu 
lar function indicated by the contacted input section. 

9. The input device of claim 8, further comprising a dis 
play mechanism disposed separately from the planar input, 
the display mechanism providing a display in correspon 
dence with the coordinate data when the input device is in 
the second mode. 

10. The input device of claim 8, further comprising a 
single tactile feedback generator that produces uniform tac 
tile feedback when any of the input sections is pressed. 

11. The input device of claim 10, the tactile feedback 
being reactive force that resists deformation of the pressed 
input section. 

12. An input device according to claim 10, the tactile feed 
back generator disposed at a single location at a back side of 
the planar input. 

13. The input device of claim 8, further comprising a plu 
rality of tactile feedback generators, each tactile feedback 
generator individually provided at a location of a corre 
sponding input section. 

14. The input device of claim 13, each tactile feedback 
generator generating a reactive force that resists deformation 
of the pressed input section. 

15. The input device of claim 14, the reactive forces being 
uniform with each other. 

16. The input device of claim 13, the tactile feedback 
generators comprising dome-shaped inversion plates dis 
posed at a back side of the planar input. 

17. The input device of claim 16, the inversion plates per 
forming a switch input operation. 

18. An input device having a ?rst mode and a second 
mode, the input device comprising: 

a planar input having an upper surface that includes a 
plurality of input sections, each input section generat 
ing a signal when operated; 

a control section that automatically controls the mode of 
the input device and generates an operation signal cor 
responding to a combination of the mode and the signal 
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received from the planar input, the control section gen 
erating a ?rst operation signal When the input device is 
in the ?rst mode and a second operation signal When the 
input device is in the second mode, the ?rst operation 
signal corresponding to a particular function indicated 
by the operated input section and the second operation 
signal corresponding to coordinate data of the operated 
input section, the coordinate data independent of the 
particular function indicated by the contacted input sec 
tion; 

a display mechanism disposed separately from the planar 
input, the display mechanism providing a display in 
correspondence With the coordinate data When the input 
device is in the second mode; and 

a single tactile feedback generator disposed at one loca 
tion at a back side of the planar input, the tactile feed 
back generator producing a uniform reactive force that 
resists deformation of the operated input section When 
any of the input sections are pressed. 

19. An input device having a ?rst mode and a second 
mode, the input device comprising: 

a planar input having an upper surface that includes a 
plurality of input sections, each input section generat 
ing a signal When operated; 

a control section that automatically controls the mode of 
the input device and generates an operation signal cor 
responding to a combination of the mode and the signal 
received from the planar input, the control section gen 
erating a ?rst operation signal When the input device is 
in the ?rst mode and a second operation signal When the 
input device is in the second mode, the ?rst operation 
signal corresponding to a particular function indicated 
by the operated input section and the second operation 
signal corresponding to coordinate data of the operated 
input section, the coordinate data independent of the 
particular function indicated by the contacted input sec 
tion; 

a display mechanism disposed separately from the planar 
input, the display mechanism providing a display in 
correspondence With the coordinate data When the input 
device is in the second mode; and 

a plurality of dome-shaped inversion plates disposed at a 
back side of the planar input, each inversion plate indi 
vidually provided at a location of a corresponding input 
section and generating a reactive force that resists 
deformation of the operated input section, the reactive 
forces of the inversion plates being uniform With each 
other. 

20. A method of increasing operability of an input device, 
the method comprising: 

operating an input section of a planar input; 
generating a signal corresponding to the operation of the 

input section; 
automatically controlling a mode of the input device; 
generating a ?rst operation signal corresponding to a par 

ticular function indicated by the operated input section 
When the input device is in a ?rst mode and a second 
operation signal corresponding to coordinate data of the 
contacted input section When the input device is in a 
second mode; and 

ignoring the particular function indicated by the contacted 
input section When the input device is in the second 
mode. 

21. The method of claim 20, further comprising display 
ing the coordinate data When the input device is in the sec 
ond mode in an area separated from the planar input. 
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22. The method of claim 20, further comprising uniformly 

generating feedback for the operated input section via a 
single feedback mechanism provided for the entire planar 
input. 

23. The method of claim 20, further comprising uniformly 
generating feedback for the operated input section via an 
independent feedback mechanism provided for each input 
section. 

24. The method of claim 22, the generating of feedback 
comprising generating a reactive force that resists deforma 
tion of the input section. 

25. The method of claim 23, the generating of feedback 
comprising generating a reactive force that resists deforma 
tion of the operated input section. 

26. An input device, comprising: 
an operational plane having an indicator section with 

input sections; 
a touch sensitive surface; and 
a plurality of switches, each switch in the plurality of 

switches associated with a respective input section, 
wherein an output of the touch sensitive surface is associ 

ated with a touching ofa location on the touch sensitive 
surface, and the output of each of the plurality of 
switches is associated with one of the input sections. 

27. The device according to claim 26, wherein the touch 
sensitive surface is ?xedly attached to the operational plane. 

28. The device according to claim 27, wherein the?xed 
attachment is a lamination. 

29. The device according to claim 26, wherein the touch 
sensitive surface is the operational plane. 

30. The device according to claim 26, wherein a control 
section is configured to associate each of the plurality of 
switch outputs with the respective input section and a touch 
sensitive surface output as a coordinate value, and output 
one ofa?rst operation signal or a second operation signal. 

3]. The device according to claim 30, wherein the first 
operation signal represents a symbol displayed on one ofthe 
input sections. 

32. The device according to claim 30, wherein the second 
operation signal represents a movement of the touching 
location. 

33. The device ofclaim 26, wherein the operation ofone of 
input sections provides a tactile feedback at the operational 
surface. 

34. The device ofclaim 33, wherein the tactilefeedback is 
provided by a passive member 

35. The device ofclaim 33, wherein the tactilefeedback is 
provided by a vibrator 

36. The device ofclaim 33, wherein the tactilefeedback is 
associated with the switch output. 

37. The device ofclaim 30, wherein a tactilefeedback is 
responsive to the first function signal. 

38. The input device ofclaim 30, wherein the coordinate 
signal represents the position of an external operation mem 
ber with respect to the operational plane. 

39. The input device of claim 38, wherein the external 
operation member is a dielectric. 

40. An input device, comprising: 
touch sensitive surface, having a plurality of input sec 

tions displayed thereon; and 
a control section, 
wherein the control section is configured to process an 

output signal from the touch sensitive surface and out 
put at least one of a first function signal corresponding 
to one ofthe operation ofone ofthe plurality ofinput 
sections or a coordinate signal representing a location 
on the touch sensitive surface. 
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4]. The device of claim 40, wherein the touch sensitive 
surface is at least co-extensive with the input sections. 

42. The device ofclaim 40, wherein operation ofone ofthe 
plurality of input sections is by pressing. 

43. The device ofclaim 40, wherein the operation ofone of 
the plurality of input sections provides a tactile feedback at 
the touch sensitive surface. 

44. The device of claim 40, wherein a tactile feedback 
member is responsive to the first function signal. 

45. The device ofclaim 40, wherein the input sections are 
displayed by securing an indicator section to a top surface of 
the touch sensitive surface. 

46. The device ofclaim 40, wherein the control section is 
further configured to output a second function signal repre 
senting a tap on the touch sensitive surface. 

47. An input device, comprising: 
a touch sensitive surface displaying a plurality of input 

sections; and 
a control section, 
wherein the control section is configured to process an 

output from the touch sensitive surface and output one 
ofa?rstfunction signal or a coordinate signal depend 
ing on a first or second operating mode, respectively. 

48. The device of claim 47, wherein the touch sensitive 
surface is at least co-extensive with the plurality of input 
sections. 

49. The device ofclaim 47, wherein the?rstfunction sig 
nal is correlated with operation of one of the plurality of 
input sections, and the coordinate signal represents a loca 
tion on the touch sensitive surface. 

50. The device of claim 47, wherein the touch sensitive 
surface provides a tactile feedback associated with the 
operation ofone ofthe plurality ofinput sections. 

5]. The device ofclaim 50, wherein the tactilefeedback is 
provided by a passive member 

52. The device ofclaim 50, wherein the tactilefeedback is 
provided by a vibrator 

53. The device ofclaim 50, wherein the tactilefeedback 
member is responsive to the first function signal. 

54. The device ofclaim 50, wherein the control section is 
further configured to output a second function signal repre 
senting a tap on the touch sensitive surface. 

55. An input device having an operational surface, the 
input device comprising: 

a planar input that generates a coordinate input opera 
tion; and 

an indicator section provided at a surface of the planar 
input, the indicator section having a plurality ofinput 
sections, the planar input and the indicator section 
sharing the operational surface of the input device, 

wherein, in a first mode, the input device detects one of the 
input sections and generates an operation signal in 
accordance with a prescribed item of the detected input 
section, and 

wherein, in a second mode, the input device recognizes an 
input signalfrom the planar input as coordinate data 
corresponding to touched movement operation. 

56. An input device having a first mode and a second 
mode, the input device comprising: 

a planar input that includes an operational surface hav 
ing a plurality ofinput sections on an upper surface of 
the planar input, the planar input generating a signal 
when any one ofthe input sections is operated; and 

a control section that receives the signalfrom the planar 
input and generates an operation signal corresponding 
to the mode, 
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wherein the control section generates a first operation 

signal when the input device is set to the first mode and 
a second operation signal when the input device is set 
to the second mode, the first operation signal corre 
sponding to a particular function indicated by the 
operation ofone ofthe plurality ofinput sections and 
the second operation signal corresponding to coordi 
nate data indicated by a touched movement operation 
on the operational surface, and 

wherein the coordinate data is independent of the particu 
lar function indicated by the operated input section. 

57. An input device comprising: 
an operational display surface having aplurality ofindi 

cation display elements showing input positions on a 
surface of the operational display surface; 

a coordinate input member; 
a pressing input member; 
wherein the operational display surface, the coordinate 

input member, and the pressing input member are?x 
edly attached such that they define a shared operational 
surface; and 

wherein a first operation signal is output from the pressing 
input member when a pressing operation is performed 
at one of the input positions, and a second signal com 
prising a coordinate signal is outputfrom the coordi 
nate input member in accordance with a movement ofa 
contactposition on the operational display surface. 

58. The input device ofclaim 57, wherein the?xed attach 
ment is a lamination. 

59. A planar input device comprising: 
an operational display surface having aplurality ofindi 

cation display elements showing input positions on a 
surface of the operational display surface; 

?rst operation-signal-generating means which generates 
an operation signal in accordance with one ofthe indi 
cation display elements which corresponds to a contact 
position on the operational display surface; and 

second operation-signal-generating means which gener 
ates an operation signal corresponding to a movement 
trajectory when the contact position moves on the 
operational display surface. 

60. A planar input device, comprising: 
an operational display surface having aplurality ofindi 

cation display elements showing input positions on a 
surface of the operational display surface; 

a first operation-signal-generating means adjacent the 
operational display surface, for generating a switch 
operation signal in accordance with a pressing opera 
tion with respect to the indication display elements; and 

second operation-signal-generating means, for generat 
ing an operation signal corresponding to a movement 
trajectory when a contact position on the display mem 
ber moves on the operational display surface. 

6]. Aplanar input device, comprising: 
a coordinate input sensor disposed under a display sheet 

that inputs aposition ofan operating member ofa plu 
rality of input positions on the surface of the display 
sheet when the operating member comes into contact 
with one of the input positions on the surface of the 
display sheet; and 

a signal processing unit that processes a signalfrom the 
input sensor and outputs the processed signal as an 
operational signal correlated to one ofthe plurality of 
input positions on the surface of the display sheet; and 

wherein the planar input device also outputs movement 
position data corresponding to a movement on the dis 
play sheet ofthe operating member 
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62. Theplanar input device ofclaim 7 wherein the operat 
ing member comprises a ?nger 

63. A planar input device, comprising: 
a?rst input sensor unit which has a planar shape and 

which generates a coordinate signal representing a 
state of contact of an operating member on the first 
input sensor; 

a second input switch member acting coplanar with the 
first input sensor which generates an indication signal 
corresponding to a particular function and which gen 
erates a tactile operation feel; and 

a control section which processes the coordinate signal. 
64. Theplanar input device ofclaim 8 wherein the operat 

ing member comprises a ?nger 
65. An input device, comprising: 
an input unit that generates an input signal representing 

coordinate data, the input unit having an input surface; 
a control section that receives the input signal and gener 

ates an operational signal in response thereto; and 
a tactile feedback generator disposed to provide a press 

ing reaction force to the input surface in response to a 
pressing of the input surface; 

wherein the input unit is supported so as to be movable in 
a direction upward and downward relative to the input 
surface. 

66. The device of claim 65, wherein the input signal is 
generated by pressing on the input surface. 

67. The device ofclaim 65, wherein the input surface com 
prises a touch sensitive surface. 

68. The device of claim 67, wherein the touch sensitive 
surface comprises a capacitance type surface. 

69. The device of claim 67, wherein the touch sensitive 
surface comprises a pressure-sensitive type surface. 

70. The device ofclaim 65, wherein the input unit is sup 
ported by a pantograph mechanism. 

7]. The device ofclaim 65, wherein theforce is a vibra 
tion. 

72. The device ofclaim 65, wherein the tactilefeedback 
generator operates when the input surface is pressed to gen 
erate the input signal. 
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73. The device ofclaim 65, wherein the input surface is a 

planar surface. 
74. The input device of claim 65, further comprising a 

display disposed adjacent to the input surface. 
75. The device of claim 65, wherein the input unit is 

moved in the perpendicular direction by a pressing of the 
input surface and the tactile feedback generator transmits a 
pressing reaction force when the input unit is moved. 

76. An input device comprising: 
a planar input section that generates an input signal rep 

resenting coordinate data, the input section having an 
input surface, wherein the planar input section is sup 
ported so as to be movable in a direction upward and 

downward relative to the input surface; 
a control section that receives the input signal and gener 

ates an operation signal in response to the coordinate 
signal; and 

a tactile feedback generator that operates when the pla 
nar input section is pressed. 

77. The input device ofclaim 76, wherein the input surface 
comprises a plurality of input sections. 

78. The input device ofclaim 77, wherein the plurality of 
input sections comprise a plurality of symbols. 

79. The input device of claim 78, further comprising a 
display disposed adjacent to the plurality ofplanar input 
sections. 

80. The device ofclaim 77, wherein thefeedback genera 
tor is a vibration device configured to produce a vibrating 
force transmitted to the planar input section when the planar 
input section is moved by pressing. 

8]. The device ofclaim 78, wherein theplurality ofplanar 
input sections is movably supported by a pantograph. 

82. The device ofclaim 76, further comprising a display. 
83. The device ofclaim 82, wherein the display is disposed 

adjacent to the plurality ofplanar input sections. 


