EP 1081 729 A2

Europdisches Patentamt

European Patent Office

(19) g)

(12)

Office européen des brevets

(43) Date of publication:
07.03.2001 Bulletin 2001/10

(21) Application number: 00402399.0

(22) Date of filing: 30.08.2000

(11) EP 1 081 729 A2

EUROPEAN PATENT APPLICATION

(51) Intcl.”. HO1H 13/70

(84) Designated Contracting States:
ATBECHCYDEDKESFIFRGBGRIEITLILU
MC NL PT SE
Designated Extension States:
AL LT LV MK RO SI

(30) Priority: 02.09.1999 JP 24917399

(71) Applicant: SONY CORPORATION
Tokyo (JP)

(72) Inventors:
¢ Shun, Kayama, c/o Sony Corporation
Tokyo (JP)
* Yoshitaka, Yoshino, c/o Sony Corporation
Tokyo (JP)
¢ Yasuhiro, Kataoka, c/o Sony Corporation
Tokyo (JP)

(74) Representative: Thévenet, Jean-Bruno et al
Cabinet Beau de Loménie
158, rue de I’Université
75340 Paris Cédex 07 (FR)

(54)

(57)  An input device allowing reduction in the
number or parts, thinning, down sizing and easy assem-
bly, and a method for fabricating thereof are provided.
The input device for entering a desired command by us-
er's operation has an enclosure 12 having a slit portion
40; a sheet-type switch portion 140 located within the

Input device employing sheet type switch and method for fabricating thereof

enclosure 12 so as to be aligned with the slit portion 140;
a board 170 located within the enclosure 12; and elec-
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to an input de-
vice employing a sheet type switch for entering a desired
command by user's operation and a method for fabricat-
ing such input device.

2. Description of the Related Art

[0002] There are known input devices for entering a
command operated by the user typically shown in Figs.
19 and 20.

[0003] The device shown in Fig. 19 has a slide switch
1000, where a key top 1001 of this slide switch 1000 is
projected and located so as to move within a hole 1003
of an enclosure 1002. The slide switch 1000 is electri-
cally connected to a circuit board 1004.

[0004] With such input device shown in Fig. 19, the
user can perform ON/OFF operation by sliding the key
top 1001 of the slide switch 1000 as indicated with arrow
E with the finger.

[0005] The device shown in Fig. 20 has a tact switch
1100 and a key top 1120, where the key top 1120 is pro-
jected outwardly from a hole 1140 provided to an enclo-
sure 1130. The tact switch 1100 is electrically connected
to a circuit board 1150.

[0006] With suchinputdevice shown in Fig. 20, sliding
operation of the key top 1120 by the user's finger as in-
dicated with arrow F will make the key top 1120 press
the tact switch 1100, thereby the ON/OFF operation will
be effected.

[0007] The conventional input device shown in Fig.
19, however, is suffers from a problem in that thickness
of the apparatus is limitative since the slide switch 1000
and key top 1001 are located between the enclosure
1002 and the circuit board 1004. Another problem re-
sides in that a single slide switch 1000 and key top 1001
can have only a single role so that two or more roles
require a plurality of pairs of the slide switch 1000 and
key top 1001. This requires much labor in the assembly
and difficulty because of a large number of parts and
makes difficulty in reducing fraction defective.

[0008] The conventional input device shown in Fig. 20
also suffers from a problem of limited thickness due to
placement of both the key top 1120 and tact switch 1100
between the enclosure 1130 and circuit board 1150. A
single tact switch 1100 and key top 1120 can have only
a single role so that a number of roles require a number
of parts and also makes it difficult to reduce fraction de-
fective.

SUMMARY OF THE INVENTION

[0009] Itis therefore an object of the present invention
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to solve the foregoing problems and to provide an input
device allowing reduction in the number or parts, thin-
ning, down sizing and easy assembly, and also to pro-
vide a method for fabricating thereof.

[0010] According to the present invention, the above-
described object is achieved by an input device for en-
tering a desired command by user's operation which
comprises an enclosure having a slit portion; a sheet-
type switch portion located within the enclosure so as to
be aligned with the slit portion; a board located within
the enclosure; and electrical connection portion which
establishes electrical connection between the board
and the switch portion by elastic deformation caused by
assembly process of the enclosure.

[0011] In the input device according to the invention,
the enclosure has the slit portion. The sheet-type switch
portion is located within the enclosure so as to be
aligned with the slit portion. The board is located within
the enclosure. The electrical connection portion estab-
lishes electrical connection between the board and the
switch portion by elastic deformation caused by assem-
bly process of the enclosure.

[0012] Thus the sheet-type switch and the board can
certainly be connected with each other via the electrical
connection portion by simply assembling the enclosure.
This allows reduction in the number or parts, down siz-
ing, thinning and easy assembly.

[0013] According to an aspect of the present inven-
tion, the enclosure of the input device comprises an out-
er section and an inner section located inside the outer
section, and the sheet-type switch portion is fixed be-
tween the outer section and the inner section.

[0014] Therefore, the enclosure has the outer section
and the inner section, and the sheet type switch portion
is fixed between the outer section and the inner section.
[0015] According to another aspect of the invention,
the electrical connection portion comprises an elasticin-
sulating member; and a plurality of conductive members
provided in the insulating member which establish elec-
trical connection between the sheet-type switch and the
board upon elastic deformation of the insulating mem-
ber.

[0016] Therefore, a plurality of conductive members
of the electrical connection portion establish electrical
connection between the sheet-type switch and the
board when the insulating member of the electrical con-
nection portion causes elastic deformation.

[0017] According to another aspect of the invention,
the sheet-type switch has an electrical wiring portion
connected to one end of the conductive members of the
electrical connection portion.

[0018] According to another aspect of the invention,
the board has an electrical wiring portion connected to
the other end of the conductive members of the electri-
cal connection portion.

[0019] According to another aspect of the invention,
the electrical connection portion is connected to the
sheet-type switch portion through a hole provided to the
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inner section of the enclosure.

[0020] According to another aspect of the invention,
the sheet-type switch has an electrical wiring portion,
said electrical wiring portion being connected to the
electrical connection portion through a hole provided to
the inner section of the enclosure.

[0021] According to the present invention, the above-
described object is also achieved by a method for fab-
ricating an input device for entering a desired command
by user's operation having the steps of placing a sheet-
type switch portion in an enclosure so as to be aligned
with a slit portion provided to such enclosure; and es-
tablishing electrical connection between the switch por-
tion and a board housed in the enclosure through elec-
trical connection portion by elastic deformation of such
electrical connection portion caused by assembly proc-
ess of such enclosure.

[0022] Therefore the enclosure has the slit portion.
The sheet-type switch portion is located within the en-
closure so as to be aligned with the slit portion. The
board is located within the enclosure. The electrical con-
nection portion establishes electrical connection be-
tween the board and the switch portion by elastic defor-
mation caused by assembly process of the enclosure.
[0023] Thus the sheet-type switch and the board can
certainly be connected with the electrical connection
portion with each other via the electrical connection por-
tion by simply assembling the enclosure. This allows re-
duction in the number or parts, down sizing, thinning and
easy assembly.

[0024] Accordingto an aspect of the invention, the en-
closure is composed of an outer section and an inner
section located inside the outer section, and the sheet-
type switch portion is fixed between the outer section
and the inner section.

[0025] Therefore, the enclosure has the outer section
and the inner section, and the sheet-type switch portion
is fixed between the outer section and the inner section.
[0026] According to another aspect of the invention,
the electrical connection portion is composed of an elas-
tic insulating member and conductive members, and the
electrical connection is established between the switch
portion and the board through the conductive members
upon elastic deformation of such insulating member.
[0027] According to the present invention, the input
device will successfully be reduced in the number or
parts, thinned, reduced in size and facilitated in the as-
sembly.

BRIEF DESCRIPTION OF THE DRAWINGS

[0028]

Fig. 1 is a perspective view showing an exemplary
electronic apparatus equipped with the input device
of the present invention;

Fig. 2 is a sectional view of a detailed structure of
the input device and the relevant electronic appa-
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ratus taken along the line II-1l in Fig. 1;
Fig. 3 is a plan view of the sheet-type switch portion
shown in Fig. 2;

Fig. 4 is a sectional view taken along the line IV-IV
in Fig. 3;

Fig. 5 is an enlarged view of a part of Fig.

Fig. 6 is an exploded perspective view showing an
exemplary electrical connection of the upper sheet
of the sheet-type switch portion, electrical connec-
tion portion and circuit board;

Fig. 7 is a partially notched view showing the elec-
trical connection portion;

Fig. 8 is a sectional view showing another embodi-
ment of the present invention;

Fig. 9 is an enlarged view showing a part of Fig. 8;
Fig. 10 is a plan view showing an exemplary mode
of fixation of the sheet-type switch portion;

Fig. 11 is a sectional view showing another exem-
plary mode of fixation of the sheet-type switch por-
tion;

Fig. 12 is a sectional view showing an exemplary
electrical connection of the lower sheet of the sheet-
type switch portion and the circuit board;

Figs. 13A and 13B are sectional views showing ex-
emplary modes of fixation of the electrical connec-
tion portion;

Fig. 14 is a block diagram showing an exemplary
electrical connection of the input device with the rel-
evant internal structure;

Fig. 15is a diagram, showing an exemplary connect
ion device with the relevant internal structure;

Fig. 16 is a flow chart showing an exemplary key
input operation;

Fig. 17 is a drawing showing an exemplary input key
code decision table;

Fig. 18 is a drawing showing an exemplary input key
code decision sequence;

Fig. 19 is a schematic drawing showing an exem-
plary conventional switch; and

Fig. 20 is a schematic drawing showing an another
exemplary conventional switch.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0029] Preferred embodiments of the present inven-
tion will be explained in detail hereinafter referring to the
attached drawings.

[0030] The embodiments described hereinafter are
preferred specific examples of the present invention, so
that they will appear with various technically preferable
limitations. It is, however, understood that the scope of
the present invention is not restricted at all on the em-
bodiments unless otherwise specifically noted.

[0031] Fig. 1 shows an exemplary electronic appara-
tus equipped with the input device of the present inven-
tion.

[0032] The electronic apparatus 10 is typically a
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small-sized information playback apparatus and has an
enclosure 12. The enclosure 12 has, for example, an
upper enclosure portion 14 and a lower enclosure por-
tion 16; both portions 14, 16 being assembled to form
the enclosure 12.

[0033] The upper enclosure portion 14 and the lower
enclosure portion 16 are occasionally referred also as
the upper portion of the cabinet and the lower portion of
the cabinet, respectively.

[0034] In the electronic apparatus 10 shown in Fig. 1,
the upper enclosure portion 14 has an input device 18
for entering information. An output portion 20 and a sep-
arate interface portion 22 are provided between the up-
per enclosure portion 14 and the lower enclosure portion
16.

[0035] The input device 18 enables the user to exter-
nally enter any desired information into a various com-
ponents incorporated in the electronic apparatus 10,
and in a typical constitution of which includes a plurality
of key tops 30, 31, 32, 33 and 34 uniformly spaced in
line.

[0036] The output portion 20 is located on an end face
26 at of the upper enclosure portion 14 and the lower
enclosure portion 16. The output portion 20 is provided
to output desired information in the electronic apparatus
10 to a stereo headphone, for example. An interface por-
tion 22 is provided on the opposite end face 28, which
serves to interface between built-in components of the
electronic apparatus 10 and external apparatus such as
a computer.

[0037] AsshowninFig. 2, the upper enclosure portion
14 and the lower enclosure portion 16 are the members
formed into a near-rectangle shape and are composed
by stacking an outer section 120 and an inner section
130. The outer section 120 and inner section 130 are
integrated by adhering with each other using an adhe-
sive layer.

[0038] The outer section 120 and inner section 130
are made of a metal plate excellent in heat radiation
property and workability, which is typified by an alumi-
num plate. Material for the outer section 120 and inner
section 130 are, however, not limited to aluminum and
possible examples of which include magnesium alloy,
SUS (stainless steel), copper-base material and iron-
base material.

[0039] The adhesive layer may properly be selected
considering the desired property for example from sol-
vent-vaporization type such as vinyl acetate resin, vinyl
chloride-vinyl acetate base resin, polyvinyl alcohol base
resin, acryl emulsion resin and rubber-base resin;
chemical reaction-type such as phenol resin, urethane
resin, resorcinol resin, epoxy resin, acryl resin, polyester
resin, cyanoacrylate resin and other mixed system; and
heat fusing type such as ethylene-vinyl acetate-base
resin, polyamide resin, polyester resin and polyisobuty-
lene resin.

[0040] The outer section 120 is also ref erred as an
outer member, which forms an outermost plane of the
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apparatus thereby to improve impression of the appear-
ance or design. The inner section 130 is also referred
as an inner member, and mainly serves as a member
for protecting built- in electric components.

[0041] The outer section 120 comprises a portion 14A
as a part of the upper enclosure portion 14 and a portion
16A as a part of the lower enclosure portion 16. The in-
ner section 130 comprises a portion 14B as a part of the
upper enclosure portion 14 and a portion 16B as a part
of the lower enclosure portion 16. The inner section 130
is fixed on the inner surface of the outer section 120 us-
ing an adhesive layer thereby to produce a double-lay-
ered structure.

[0042] As shown in Figs. 1 and 2, a slit portion 40 of
the upper enclosure portion 14 has a sheet-type switch
portion 140 exposed therein. The sheet-type switch por-
tion 140 has, as shown in Figs. 1 to 3. Has five key tops
30, 31, 32, 33 and 34. These key tops 30 to 34, allowing
the user to touch, are individually provided with switch
contact points 50, 51, 52, 53 and 54.

[0043] The sheet-type switch portion 140 is com-
posed of, as shown in Figs. 2 and 5, an upper sheet 141,
a lower sheet 142 and spacers 143. The upper sheet
141 and the lower sheet 142 are made of an insulating
material such as PET (polyethylene terephthalate), Pl
(polyimide), PA (polyamide), PES (polyether sulfone) or
LCP (liquid crystal polymer). Also the spacers 143 are
made of PET, PI, PA, PES or LCP, for example.

[0044] All of the upper sheet 141, lower sheet 142 and
spacers 143 are susceptible of elastic deformation. Be-
tween the upper sheet 141 and the lower sheet 142, pro-
vided are the foregoing switch contact points 50, 51, 52,
53 and 54 which are kept as being electrically isolated
with the aid of the spacers 143. While all switch contact
points 50 to 54 have the same structure as shown in Fig.
2, the representative switch contact point 54 has, as
shown enlarged in Figs. 4 and 5, an electrode 150 and
an opposed electrode 151. The switch contact point 54
becomes ON when the key top 34 is pressed down by
the user's finger and thus the electrodes 150 and 151
come into electric contact. The same will apply to the
switch contact points 50 to 53.

[0045] A circuit board 170 previously shown in Fig. 2
is located within the enclosure 12 and more specifically
fixed to the inner section 130 using, for example, support
columns 139.

[0046] Fig. 6 shows structures and an exemplary
electrical wiring of the upper sheet 141 of the sheet-type
switch portion 140, electrical connection portion 190 and
circuit board 170, all of which being previously shown in
Fig. 2.

[0047] Each electrode 150 for the switch contact
points 50 to 54 on the upper sheet 141 is respectively
connected to electrical wiring portions 200, 201, 203,
203 and 204. These electrical wiring portions 200 to 204
are aligned in line on the inner surface 141 A side of the
upper sheet 141.

[0048] On the other hand, on the upper surface 170A
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of the circuitboard 170, provided in parallel are electrical
wiring portions 300, 301, 302, 303 and 304, which are
typically connected to a microcomputer 80.

[0049] The electrical connection portion 190 functions
so as to the electrical wiring portions 200 to 204 on the
upper the electrical wiring portions 300 to 304 on the
circuit board 170 by pressure-contacting when the up-
per enclosure portion 14 and the lower enclosure portion
16 of the enclosure 12 shown in Figs. 1 and 2 are as-
sembled.

[0050] The electrical connection portion 190 has a
plurality of conductive members 260, 261, 262, 263 and
264, and an insulating member 280 surrounding these
conductive members 260 to 264.

[0051] The insulating member allowing elastic defor-
mation is made of, for example, silicone rubber or sili-
cone sponge rubber.

[0052] The conductive members 260 to 264 are pro-
vided so as to individually connect the electrical wiring
portions 200 to 204 with the electrical wiring portions
300 to 304 in corresponding positions, and are typically
made of, for example, gold-plated brass wire or carbon-
base conductive fiber. In the example shown in Figs. 6
and 7, the conductive members 260 to 264 have a pin
shape, and the insulating member 280 is made as a rec-
tangular parallelepiped block.

[0053] The electrical connection portion 190 functions
so as to electrically connect the electrical wiring portions
on the upper sheet 141 and the electrical wiring portions
on the circuit board 170 through a hole 14D provided in
the portion 14B of the inner section 130, as shown in
Fig. 2.

[0054] Now an exemplary process for fabricating (as-
sembling) the foregoing input device 18 of the electronic
apparatus will be described hereinafter.

[0055] The sheet-type switch portion 140 shown in
Fig. 2 is aligned so as to be inserted between the por-
tions 14A and 14B of the upper enclosure portion 14.
Moreover, the upper sheet 141 of the sheet-type switch
portion 140 is positioned on the inner surface of the por-
tion 14A and fixed thereto by any one of adhesion using
a double-coated adhesive tape, press fitting or insertion
fitting. In this case, the upper sheet 141 is positioned on
the inner surface of the portion 14A, and the lower sheet
142 is fixed to a receiving portion 14E of the portion 14B
by adhesion, press fitting or caulking.

[0056] The key tops 30 to 34 of the upper sheet 141
are exposed outward in the slit portion 40.

[0057] In the lower enclosure portion 16, the circuit
board 170 is rigidly fixed using the support columns 139.
[0058] The circuit board 170 is fixed to the lower en-
closure portion 16 while being aligned in a position des-
ignated by three axes of x, y and z.

[0059] Next, the upper enclosure portion 14 bearing
the sheet-type switch portion 140 and the lower enclo-
sure portion 16 bearing the circuit board 170 are assem-
bled so as to be integrated by, for example, insertion
fitting. In this process, the electrical connection portion
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190 is clamped between the inner surface of the upper
sheet 141 and the upper surface of the circuit board 170,
thereby the insulating member 280 of the electrical con-
nection portion 190 shown in Fig. 6 causes elastic de-
formation. This allows, the conductive members 260 to
264 of the electrical connection portion 190 the establish
electrical connection between the electrical wiring por-
tions 200 to 204 on the upper sheet 141 and the corre-
sponding electrical wiring portions 300 to 304 on the cir-
cuit board 170, respectively. That is, one end of the con-
ductive member 260 is electrically connected to the
electrical wiring portion 200 and the other end of the con-
ductive member 260 is electrically connected to the
electrical wiring portion 300 of the circuit board 170.
Similarly, one end of the conductive member 261 is con-
nected to the electrical wiring portion 201, and the other
end to the electrical wiring portion 301. One end of the
conductive member 262 is connected to the electrical
wiring portion 202, and the other end to the electrical
wiring portion 302. One end of the conductive member
263 is connected to the electrical wiring portion 203, and
the other end to the electrical wiring portion 303. One
end of the conductive member 264 is connected to the
electrical wiring portion 204, and the other end to the
electrical wiring portion 304.

[0060] As described above, the elastic deformation of
the insulating member 280 shown in Figs. 6 and 7 in the
process of assembling the upper enclosure portion 14
and the lower enclosure portion 16 shown in Fig. 2 al-
lows both ends of the conductive members 260 to 264
to project outward the insulating member 280, which en-
sures electrical connection between the electrical wiring
portions 200 to 204 and the corresponding electrical wir-
ing portions 300 to 304.

[0061] When the user arbitrarily touches with finger
any one of, or two or more of key tops 30 to 34 of the
sheet-type switch portion 140 shown in Fig. 2, any on
of, or two or more of the corresponding switch contact
points 50 to 54 becomes ON. Such ON operation is then
transferred via the conductive members 260 to 264 of
the electrical connection portion 190 to the microcom-
puter 80 mounted on the circuit board 170.

[0062] Next, another embodiment of the present in-
vention will be described.

[0063] Figs. 8 and 9 show another embodiment of the
present invention, where the embodiment herein differs
from that illustrated in Fig. 2 in that an edge portion 141R
of the upper sheet 141 is electrically connected to an
upper end plane of the electrical connection portion 190
through a hole 14F provided to the portion 14B of the
upper enclosure portion 14.That is, each of the electrical
wiring portions 200 to 204 of the upper sheet, 141 is con-
nected to each of the electrical wiring portions 300 to
304 on the circuit board 170 via each of the conductive
members 260 to 264, while the electrical wiring portions
200 to 204 at the edge portion 141R of the upper sheet
141 as shown in Fig. 6 being clamped between the up-
per end plane of the electrical connection portion 190
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and the portion 14B. The embodiment illustrated in Figs.
8 and 9 differs from that in Fig. 2 only in the above point
and residual points are the same, so that the same ex-
planation with same symbols will apply to the residual
parts.

[0064] Fig. 10 shows an example of the sheet-type
switch portion 140 positioned to the portion 14A or 14B
of the upper enclosure portion 14 shown in Fig. 2 or Fig.
8. That is, the portion 14A or 14B has a plurality of pins
350, and the sheet-type switch portion 140 is positioned
through engagement with these pins 350.

[0065] Fig. 11 shows an example of the sheet-type
switch portion 140 positioned through engagement with
a projection 130T formed on the inner section 130 of the
upper enclosure portion 14.

[0066] Fig. 12 shows an example of the sheet-type
switch portion 140 having on the lower sheet 142 there-
of, instead of on the upper surface of the upper sheet
141 thereof, the electrical wiring portions 200 to 204 as
shown in Fig. 6. In such constitution, the lower sheet
142 is electrically connected to the upper end plane of
the electrical connection portion 190 through a hole 380
provided to the receiving portion 14E. Since the electri-
cal wiring portions 200 to 204 are formed on the upper
surface of the lower sheet 142, the lower sheet 142 is
electrically connected to an upper end of the electrical
connection portion 190 as folded once at 180° . That is,
the electrical wiring portions 200 to 204 are electrically
connected individually to one ends of the conductive
members 260 to 264 through the folded portion 142A of
the lower sheet 142.

[0067] Figs. 13A and 13B show an example of the
electrical connection portion 190 fixed, for example, to
the portion 14B of the upper enclosure portion 14 shown
Fig. 2

[0068] By providing an attachment portion 222 for po-
sitioning as protruded from the inner wall of the enclo-
sure as shown in Figs. 13A and 13B, the position of the
electrical connection portion 190 can be positioned with
respect to the upper enclosure portion 14. The electrical
connection between the sheet-type switch portion 140
and the circuit board 170 is achieved by engaging the
lower enclosure portion 16 holding the circuit board 170
and the upper enclosure portion 14.

[0069] The electrical connection portion 190 now can
be independent of the upper enclosure portion 14 if the
electrical connection portion 190 made of a conductive
rubber is press fit in some degree to the attachment por-
tion 222 for positioning the upper enclosure portion 14.
[0070] Fig. 14 shows an exemplary electrical connec-
tion between the input device 18 and the individual com-
ponents of the electronic apparatus 10 previously
shown in Fig. 1. In the enclosure 12, provided are a mi-
crocomputer 80 dedicated for key input, a general con-
trol microcomputer 84, a memory 86 for storing, for ex-
ample, arbitrary music information, and a music infor-
mation amplifying output portion 88.

[0071] The microcomputers 80 and 84, the memory
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86 and the music information amplifying output portion
88 compose a circuit unit 90, and the circuit unit 90 is
located in an inner space of the enclosure 12.

[0072] The microcomputer 80 is connected to the
switch contact points 50 to 54 of the sheet-type switch
portion 140 previously shown in Fig. 2.

[0073] The microcomputer 80 is also connected to the
general control microcomputer 84. The memory 86 is
connected to the general control microcomputer 84. The
microcomputer 84 controls the microcomputer 80,
memory 86 and music information amplifying output
portion 88.

[0074] The microcomputer 84 is connected to the mu-
sic information amplifying output portion 88. The music
information amplifying output portion 88 amplifies music
information received from the memory 86 via the micro-
computer 84 and then outputs the information to the out-
put portion 92 such as a headphone or earphone. The
user is able to listen to the music information through
the output portion 92.

[0075] The information output from the output portion
92 may of course not only the music information but also
other type of audible information.

[0076] A semiconductor memory, for example, and
any other type of memory are applicable as the memory
86. The memory 86 may be fixed to the circuit unit 90,
or may be composed so as to be detachable from the
circuit unit 90. It is also possible to directly store music
or other information in the memory 86 through a com-
munication network such as internet.

[0077] Available semiconductor memories include
DRAM (dynamic random access memory) and SRAM
(static random access memory). Hard disk is the typical
of other type of memory.

[0078] Fig. 15 shows an exemplary connection be-
tween the microcomputer 80 and switch contact points
50 to 54 previously shown in Fig. 14. In Fig. 15, the
switch contact points 50 to 54 are denoted as keyO to
key4.

[0079] The switch contact points 50 to 54 are individ-
ually connected to ports P10 to P14 of the microcom-
puter 80 as shown in Fig. 15. Port P20 of the microcom-
puter is connected to a common electrode 68 for the
switch contact points 50 to 54.

[0080] It is also allowable to design an output portion
87 of the microcomputer 80 so as to output a voltage
corresponding to an input key code decided by internal
processing of a microcomputer 80. Examples of such
key codes and the relevant output voltage ratio are listed
in Table (A) in Fig. 15.

[0081] Input key code VOL+ in Table (A) in Fig. 15 en-
ables raising of the sound level from the music informa-
tion amplifying output portion 88, the corresponding out-
put voltage ratio being 0.5. Input key code VOL- enables
lowering of the sound level, the corresponding output
voltage ratio being 0.57.

[0082] Input key code STOP stops playback of music
information, the corresponding output voltage ratio be-
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ing 0.59. Input key code PLAY/FF enables transfer of
music information from the memory 86, shown in Fig.
14, to the output portion 92 and fast -forward of the mu-
sic information, the corresponding output voltage ratio
being 0.73. Input key code REW enables recovering the
rewind position of music information from the memory
86, shown in Fig. 14, the corresponding output voltage
ratio being 0.91.

[0083] Now the output voltage ratio is defined as

output voltage = output voltage ratio X Vcc

where, Vcc is a reference voltage and is typically 5 V.
[0084] Fig. 16 shows an exemplary key input opera-
tion f or the input device 18 previously shown in Figs. 1
to 3. Fig. 17 shows an exemplary input key code deci-
sion table.

[0085] For example, if a key input is detected in step
ST100 in Fig. 16, which-is actually done by the switch
contact points 50 to 54 in Fig. 2, an input key code listed
in Fig. 17 is set in step ST120.

[0086] The exemplary input key code decision table
of Fig. 17 shows key initially turned ON in column (A),
current ON key in column (B) and applied input key code
in column (C).

[0087] The input key code decision table of Fig. 17
also has columns (D), (E) and (F).

[0088] Column (D) shows various key codes defined
by combinations of the key initially turned ON in column
(A) and the current ON key in column (B). For example,
when the key initially turned ON is key0 and current ON
key defined within a predetermined period is again key0,
that is, when the same key was pressed twice within a
predetermined period, the input key code will be VOL+
(raising sound level).

[0089] When the key initially turned ON is keyl and
current ON key defined within a predetermined period
is again keyl, the input key code will be invalid. Similarly,
key3 f or the key initially turned ON and key3 for the
current ON key defined within a predetermined period
will also result in an invalid input key code.

[0090] Key2 for the key initially turned ON and key2
for the current ON key defined within a predetermined
period will result in an input key code of STOP (cessa-
tion of playback of music information); and key 4 for the
key initially turned ON and key4 for the current ON key
defined within a predetermined period will result in an
input key code of VOL-(lowering sound level).

Column (E) of Fig. 17 indicates that combination of dif-
ferent keys for the key initially turned ON and the current
ON key defined within a predetermined period will yield
an input key code PLAY/FF. For example, when the key
initially turned ON is keyO and the current ON key de-
fined within a predetermined period is keyO, the input
key code will be PLAY (playback operation of music in-
formation) /FF (fast -forward to playback position of mu-
sic information).
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[0091] While Column (E) corresponds to the cases in
which the key initially turned ON is smaller than the cur-
rent ON key, Column (F) on the contrary corresponds to
the cases in which the key initially turned ON is larger
than the current ON key. In this case, the input key code
will be REW (rewind namely back to position of music
information). For example, when the key initially turned
ON is key4 and the current ON key defined within a pre-
determined period is key3, the input key code will be
REW.

[0092] Fig. 18 shows an exemplary input key code de-
cision sequence.

[0093] Inthe key scan shown in column (A) of Fig. 18,
the microcomputer 80 previously shown in Fig. 15 scans
the ports P 10 to P 14 to detect ON state thereof, and
sets those in the ON state as the initially ON keys.
[0094] Of course, chattering elimination, noise isola-
tion and other software-base processing internally pro-
ceed at that time so as to avoid false recognition of
pressing the key despite no human intention of pressing
the key, or to avoid false judgment of pressing the key
interfered by external electromagnetic noise.

[0095] Thereafter, the switch will be pressed again ac-
cording to the modes shown in columns (B) to (D), that
is, any key will be pressed within a predetermined peri-
od.

[0096] When the same key is pressed within a prede-
termined-period as described in column (B) of Fig. 18,
the input key codes shown In column (D) of Fig. 17 will
come into effect.

[0097] When the adjacent key is turned into ON, the
input key code PLAY/FF or REW will come into effect
according to the combination listed in columns (E) and
(F) of Fig. 17.

[0098] Column (D) of Fig. 18 indicates other key op-
eration, in which a. current ON key is set as an initially
ON key while neglecting the function of a key initially
turned ON. One typical case relates to that the current
ON key shown in column (A) of Fig. 17 is pressed after
an elapse of a predetermined period after pressing the
key initially turned ON. Next, an exemplary operation of
the input device 18 previously shown in Figs. 1 to 3 will
be detailed.

[0099] As shown in Fig. 1, the user serially presses
the key tops 30 to 34 with the finger by scanning along
the longitudinal direction X1 of the slit portion 40 or the
counter direction X2; or presses only one key top.
[0100] In this case, the slit portion 40 shown in Figs.
2 and 3 can correctly guide the belly of the finger towards
the key tops 30 to 34, which allows the user's finger
surely touch the key tops 30 to 34. Since the slit portion
40 can support a part of the belly of the finger, the belly
of the finger will never exert an unnecessary force on
the sheet-type switch portion 140, which will success-
fully prevent properties of the sheet-type switch 140 and
the switch contact points 50 to 54 from being degraded.
[0101] For example, when the user presses the key
top 30 for operation shown in Fig. 1 a plural times, more
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specifically twice, within a predetermined period, the mi-
crocomputer 80 shown in Fig. 15 will send a control sig-
nal representing the input key code VOL+ to another mi-
crocomputer 84 shown in Fig. 14 according to the de-
scription in column (D) of Fig. 17. The microcomputer
84 will send a control signal to the music information am-
plifying output portion 88, which will raise the sound level
of the music information output from the output portion
92.

[0102] When the user presses, for example, the key
top 30 (keyO0) for operation and then presses the key top
31 (keyl) for operation within a predetermined period,
the input key code of PLAY/FF will come into effect as
shown in column (E) of Fig. 17, and a control signal f or
PLAY/FF will be sent from the microcomputer 80 to the
microcomputer 84 shown in Fig. 14. Thus the music in-
formation stored in the memory 86 will be in playback
from the output portion 92 with the aid of the microcom-
puter 84, or playback position thereof will be fed forward.
The fast forward operation allows search for the begin-
ning of the next title.

[0103] When the user presses, for example, the key
top 34 (key4) for operation and the key top 33 (key3) for
operation within a predetermined period, the input key
code of REW will come into effect by the microcomputer
80 as shown in column (F) of Fig. 17, and a control signal
for REW will be sent from the microcomputer 80 to the
microcomputer 84 shown in Fig. 14. Thus the microcom-
puter 84 will recover a certain playback position of the
music information stored in the memory 86.

[0104] As described in the above, when the user se-
rially touches by the finger an arbitrary number of key
tops from the key tops 30 to 34, complete touch will be
effected simply by sliding the finger along the longitudi-
nal direction Xl of the slit portion 40 or along the counter
direction X2. Moreover, only a limited number of key
tops 30 to 34 for operation can afford selection of various
functions as listed in Fig. 17 by a simple operation with
the user's finger. A input key code decision table avail-
able in such use can be displayed, for example, on the
rear plane of the enclosure 12 shown in Fig. 1.

[0105] The present invention is by no means limited
to the foregoing embodiments and permits various mod-
ifications.

[0106] The microcomputers 80 and 84 shown in Fig.
14 can be integrated into a single microcomputer.
[0107] The inputdevice 18 shown in Fig. 1 is provided
for an electronic apparatus, and more specifically for a
portable music playback device. A music playback de-
vice including such input device may be of hand-held
type, arm-held type, pendant type or of other types.
[0108] The input device of the present invention can
be applicable not only to such electronic apparatus for
playback music or music information, but also to a re-
cording and playback apparatus for music information.
The input device of the present invention still can be ap-
plicable not only to recording and playback of music in-
formation, but also to recording and playback apparatus
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of image and voice information, or to playback appara-
tus of image and voice information.

[0109] The input device of the present invention still
further can be applicable to electronic apparatus of other
types or in other fields besides the applications de-
scribed above.

Claims

1. An input device (18) for entering a desired com-
mand comprising:

an enclosure (12) having a slit portion (40);

a sheet-type switch portion (140) located within
said enclosure so as to be aligned with said slit
portion;

a circuit board (170) located within said enclo-
sure; and

electrical connection portion (190) which estab-
lishes electrical connection between said cir-
cuit board and said sheet-type switch portion
by elastic deformation caused by assembly
process of said enclosure.

2. The input device as claimed in Claim 1, wherein
said enclosure comprises an outer section (120)
and an inner section (130) located inside the outer
section, and said sheet-type switch portion is fixed
between the outer section and the inner section.

3. The input device as claimed in Claim 2, wherein
said electrical connection portion comprises

an elastic insulating member (280); and

a plurality of conductive members (260-264)
provided in said elastic insulating member,
wherein said plurality of conductive members
establish electrical connection between said
sheet-type switch and said circuit board upon
elastic deformation of said elastic insulating
member.

4. The input device as claimed in Claim 3, wherein
said sheet-type switch has an electrical wiring por-
tion (200) connected to one end of said conductive
members of the electrical connection portion.

5. The input device as claimed in Claim 3, wherein
said circuit board has an electrical wiring portion
(300) connected to the other end of said conductive
members of the electrical connection portion.

6. The input device as claimed in Claim 1, wherein
said electrical connection portion (190) is connect-
ed to said sheet-type switch portion (140) through
a hole (14D) provided to said inner section of the
enclosure.
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The input device as claimed in Claim 1, wherein
said sheet-type switch has an electrical wiring por-
tion (200), said electrical wiring portion being con-
nected to said electrical connection portion through
a hole (14F) provided to said inner section of the
enclosure.

A method for fabricating an input device (18) for en-
tering a desired command comprising the steps of:

placing a sheet-type switch portion (140) in an
enclosure (12) so as to correspond with a slit
portion (40) provided to said enclosure; and
establishing electrical connection (190) be-
tween said sheet-type switch portion and a cir-
cuit board (170) housed in said enclosure
through an electrical connection portion (200)
by elastic deformation of said electrical connec-
tion portion caused by assembly process of
said enclosure.

A method for fabricating an input device as claimed
in Claim 8, wherein said enclosure is composed of
an outer section (120) and an inner section (130)
located inside said outer section, and said sheet-
type switch portion is fixed between said outer sec-
tion and said inner section.

A method for fabricating an input device as claimed
in Claim 8, wherein said electrical connection por-
tion (190) is composed of an elastic insulating mem-
ber (280) and conductive members (260-264), and
electrical connection is established between said
sheet-type switch portion and said circuit board
through said conductive members upon elastic de-
formation of said insulating member.
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FIG. 16
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FIG. 17
INPUT KEY CODE DECISION TABLE
(A) (B) (C)
KEY INITIALLY CURRENT ON INPUT KEY
TURNED ON KEY CODE
key0 key0 VOL+
key1 key1 INVALID
(D) | key2 key?2 STOP
key3 key3 INVALID
key4 key4 VOL-
key0 key1 PLAYIFF
(E) | key? key2 PLAY/FF
key? key3 PLAY/FF
key3 key4 PLAY/FF
(F) | key4 key3 REW
key3 key? REW
key?2 keyl REW
keyl key0 REW
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