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(57) ABSTRACT 

The exit light from the illuminating part illuminates each 
key button as a spot light. Hence, leak of light to the 
surrounding is prevented. As a result, the visual recognition 
is extremely improved, and easy-to-read type data can be 
displayed. A telephone terminal device includes a circuit 
board, and a plurality of key buttons disposed at the upper 
side of the circuit board. The circuit board has a through 
hole, and the through-hole is positioned immediately 
beneath at least one key button of the plurality of key 
buttons, and each key button is illuminated by the light 
passing the through-hole. 
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Fig. 2(a) Fig..2'(b) 
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Fig..3(a) Fig.3(b) 
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Fig: 6 
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Fig. 9(a) Fig. 9(b) 
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Fig.11 
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Fig. 12 
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TELEPHONE TERMINAL DEVICE 

TECHNICAL FIELD OF THE INVENTION 

[0001] The present invention relates to a telephone termi 
nal device such as cellular phone. 

BACKGROUND OF THE INVENTION 

[0002] Recently, the telephone terminal device such as 
cellular phone is provided With a liquid crystal device as 
standard equipment for the enhancement of convenience. 
The telephone number and other numerical data are dis 
played in the liquid crystal device. For reduction of siZe of 
the telephone terminal device itself, operation buttons are 
made of rubber or other elastic material Which can be 
reduced in thickness and can give a click reaction feel. As 
display means of numerical data, the operation buttons are 
illuminated. 

[0003] The structure of a cellular phone as an example of 
conventional telephone terminal device is explained by 
referring to FIG. 12 to FIG. 16. 

[0004] FIG. 12 is an assembly sectional vieW of a con 
ventional cellular phone, and the cellular phone comprises a 
back casing 1, a circuit board 2, a rubber button main body 
3, key buttons 4, a liquid crystal device 5, a liquid crystal 
device cable 6, and a front casing 7. The circuit board 2 is 
responsible for the function of the cellular phone. The rubber 
button main body 3 composes an operation button section of 
the cellular phone. The key buttons 4 are actually pushed by 
the user. The key buttons 4 are light transmissive. Light 
transmissive means that transmissivity is not 0 (Zero), 
including transparent and translucent. The liquid crystal 
device 5 conducts With the circuit board 2 through the liquid 
crystal device cable 6. The front casing 7 has button holes 8, 
and a liquid crystal device hole 9. The key button 4 is ?tted 
into the button hole 8. The liquid crystal device hole 9 is 
provided so as to coincide With the screen of the liquid 
crystal device 5, so that the liquid crystal device 5 is seen 
from outside through the liquid crystal device hole 9. 

[0005] FIG. 13 (a) is a vieW of the rubber button main 
body 3 of the conventional cellular phone as seen from the 
side of the key buttons 4. FIG. 13 (b) is a vieW of the rubber 
button main body 3 in FIG. 13 (a) as seen from the opposite 
side. In FIG. 13 (b), the rubber button main body 3 has 
contact points 10 and air vents 11. The contact points 10 are 
made of conductive material. When the user pushes the key 
buttons 4, air is pushed out, and ?oWs into the air vents 11. 

[0006] FIG. 14 is a vieW of the circuit board 2 of the 
conventional cellular phone as seen from the contact surface 
side of the circuit board 2 and rubber button main body 3. 
Contact circuits 12 are disposed at the same pitches at the 
contact points 10 of the rubber button main body 3, and are 
opened. Illuminating parts 13 such as LEDs are disposed in 
the circuit board 2. 

[0007] FIG. 15 is a sectional magni?ed vieW of a key 
button 4 in a state of the rubber button main body 3 of the 
conventional cellular phone mounted on the circuit board 2. 
The illuminating part 13 is disposed betWeen the circuit 
board 2 and the key button 4. A space 14 is formed around 
the contact point 10, and the air vent 11 has a height 15. The 
height 15 and the sectional area of the air vent 11 are 
adjusted so that the air staying in the space 14 may ?oWs in 
smoothly. 
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[0008] FIG. 16 is a diagram shoWing display states of 
numerical data in the conventional cellular phone. 

[0009] The structure of such conventional cellular phone, 
motion of the operation buttons, and display of numerical 
data are explained by referring to FIG. 12 to FIG. 16. 

[0010] First, the rubber button main body 3 is ?tted to the 
front casing 7 so that the key buttons 4 may be ?tted into the 
button holes 8 in the front casing 7. The liquid crystal device 
5 is connected to the circuit board 2 through the liquid 
crystal display device cable 6. Such circuit board 2 is ?tted 
to the front casing 7 so that the liquid crystal screen of the 
liquid crystal device 5 may coincide With the liquid crystal 
device hole 9. At this time, When the key button 4 is pushed, 
each contact circuit 12 in the circuit board 2 is disposed at 
a position contacting With the contact point 10. Then the 
back casing 1 is coupled With the front casing 7. 

[0011] In the cellular phone thus constructed, an example 
of procedure of operation of sending a call is explained. 

[0012] The user ?rst enters the partner’s telephone number 
by pressing the key buttons 4. At this time, the air staying in 
the space 14 around the contact point 10 ?oWs into the air 
vent 11 of the height 15. Therefore, the contact point 10 is 
pushed to contact With the contact circuit 12 on the circuit 
board 2. Accordingly, the contact circuit 12 Which has been 
an open circuit noW becomes a closed circuit by Way of the 
contact point 10, and the circuit board 2 recogniZes that the 
key button 4 has been pushed. As a result, the numerical data 
of the pushed key button 4 is displayed in the liquid crystal 
device 5. 

[0013] Thus, after input operation of the telephone num 
ber, the user manipulates the key button 4. By the manipu 
lation of the key button 4, the illuminating part 13 imme 
diately beneath the key button 4 shoWing the numeral of the 
numerical data entered in the ?rst place lights up. Then the 
illuminating part 13 goes out in a speci?c time. Similarly, the 
illuminating part 13 immediately beneath the key button 4 
shoWing the numeral of the numerical data entered next 
lights up, and goes out in a speci?c time. In this Way, each 
motion is repeated sequentially by the number of numerals 
of the numerical data being entered. In the illuminated key 
button 4, the light passes and the surface of the key button 
4 becomes bright. 

[0014] This state is shoWn in FIG. 16. HoWever, the 
partner’s telephone number may be displayed or not dis 
played in the liquid crystal device 5. 

[0015] Then the user recogniZes the numerals of the 
illuminated key buttons 4, and con?rms the numerals of the 
partner’s telephone number. The user pushes the send but 
ton, and the calling operation is done. 

[0016] An example of procedure of operation of receiving 
a call is explained. 

[0017] When called, by the caller’s number notice func 
tion, the caller’s telephone number is displayed in the liquid 
crystal device 5 as numerical data. Simultaneously When 
called, the user manipulates the key button 4, and the 
illuminating part 13 immediately beneath the key button 4 
shoWing the ?rst numeral of the numerical data lights up, 
and goes out in a speci?c time. Then the above calling 
operation is repeated. Such motion is repeated sequentially 
one by one by the number of numerals of the numerical data 
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displayed in the liquid crystal device 5. Thus, the surface of 
each key button 4 becomes bright. 

[0018] This state is same as in the calling operation, and 
is shoWn in FIG. 16. 

[0019] The partner’s telephone number may be displayed 
or not displayed in the liquid crystal device 5. 

[0020] The user recognizes the numerals of the illumi 
nated key buttons 4, and con?rms the caller’s telephone 
number, and knoWs Who is calling before receiving the call. 
The user pushes the receive button, and the receiving 
operation is done. 

[0021] HoWever, such cellular phone or telephone termi 
nal device involves the folloWing problems. 

[0022] The cellular phone or telephone terminal device 
aims at thickness in 1 mm unit, Weight in 1 g unit and 
volume in 1 cc unit in order to satisfy the market demand for 
Wearable device and seek the ultimate convenience. There 
fore, doWnsiZing of the casing of the telephone terminal 
device is promoted, and the liquid crystal device is further 
reduced in siZe. 

[0023] In such situation, the type siZe of numerical data 
displayed in the screen of the liquid crystal device is 
becoming smaller. Besides, as the number of digits of 
cellular telephone number is increased, the type siZe of the 
numerical data must be further reduced in order to display 
the numerical data fully on the liquid crystal screen. 

[0024] As one of means for these purposes, as mentioned 
in the prior art, each key button shoWing the numeral of the 
numerical data may be illuminated one by one sequentially. 

[0025] In the conventional telephone terminal device, 
hoWever, illuminating parts are disposed betWeen the circuit 
board and key buttons, and the illuminating parts are dis 
posed at positions protruding from the circuit board to the 
key buttons. In the conventional illuminating means of such 
composition, the exit light from the illuminating part is not 
converged, but spreads and enters the key button. Accord 
ingly, the exit light from the illuminating part positioned at 
the manipulated key button enters also the adjacent key 
button. That is, leak of light to the adjacent button increases. 
It is hence dif?cult to discriminate the illuminated key button 
and non-illuminated adjacent key button. Or the illuminated 
key button and the non-illuminated adjacent key button are 
confusing. 
[0026] In this state, When the user attempts to recogniZe 
the numerical data displayed on the liquid crystal screen, or 
the illuminated key button, the user is dif?cult to identify the 
numerical data or key button. Also, the telephone terminal 
device is not easy to use. 

[0027] It is hence an object of the invention to present a 
telephone terminal device capable of easily recogniZing the 
numerical data and illuminated key buttons. 

SUMMARY OF THE INVENTION 

[0028] A telephone terminal device of the invention com 
prises: 

[0029] 
[0030] a plurality of key buttons disposed at the upper side 
of the circuit board, 

a circuit board, and 
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[0031] in Which the circuit board has a through-hole, the 
through-hole is positioned at an underneath direction of at 
least one key button of the plurality of key buttons, and each 
key button is illuminated by the light passing by Way of the 
through-hole. 
[0032] In this structure, the exit light from the illuminating 
part illuminates each key button as a spot light. It hence 
prevents leak of light to the surrounding. As a result, 
numerical data display excellent in visual recognition and 
easy to read is realiZed. 

[0033] Other telephone terminal device of the invention 
comprises: 

[0034] 
[0035] in Which each key button of the plurality of key 
buttons displays at least one type selected from the group 
consisting of numeral, character, symbol, and graphic pat 
tern, each key button being pushed is illuminated by the light 
emitted from the illuminating part, and all the pushed key 
buttons are selectively illuminated and displayed in the 
plurality of key buttons. 

[0036] In this structure, the user can con?rm the informa 
tion of the type data or the like expressed by a larger type. 
Hence, easy-to-read numerical data can be displayed. 

a plurality of key buttons, and illuminating parts, 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0037] FIG. 1 is an assembly sectional vieW of a cellular 
phone in exemplary embodiment 1 of the invention. 

[0038] FIG. 2 (a) is a plan of a rubber button main body 
used in the cellular phone of the embodiment as seen from 
the key button side, and FIG. 2 (b) is a plan seen from the 
opposite side. 

[0039] FIG. 3 (a) is a plan of a circuit board used in the 
cellular phone of the embodiment as seen from the contact 
surface side With the rubber button main body, and FIG. 3 
(b) is a plan seen from the opposite side. 

[0040] FIG. 4 is a sectional magni?ed vieW of one key 
button of the rubber button main body used in the cellular 
phone of the embodiment, shoWing one key button in a state 
?tted to the circuit board. 

[0041] FIG. 5 is a plan shoWing a numerical data display 
state of the cellular phone of the embodiment. 

[0042] FIG. 6 is a plan of a circuit board used in a cellular 
phone of exemplary embodiment 2 of the invention as seen 
from the contact surface side With a rubber button main 
body. 
[0043] FIG. 7 is a sectional magni?ed vieW of the rubber 
button main body used in the cellular phone of the embodi 
ment, shoWing one key button in a state ?tted to the circuit 
board. 

[0044] FIG. 8 is a plan shoWing a numerical data display 
state of the cellular phone of the embodiment. 

[0045] FIG. 9 (a) is a plan of a rubber button main body 
used in a cellular phone of exemplary embodiment 4 of the 
invention as seen from the key button side, and FIG. 9 (b) 
is a plan seen from the opposite side. 

[0046] FIG. 10 (a) is a plan of a circuit board used in the 
cellular phone of the embodiment as seen from the contact 
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surface side of the circuit board With the rubber button main 
body, and FIG. 10 (b) is a plan seen from the opposite side. 

[0047] FIG. 11 is a sectional magni?ed vieW of the rubber 
button main body used in the cellular phone of the embodi 
ment, shoWing one key button in a state ?tted to the circuit 
board. 

[0048] FIG. 12 is an assembly sectional vieW of a con 
ventional cellular phone. 

[0049] FIG. 13 (a) is a plan of a rubber button main body 
used in the conventional cellular phone as seen from the key 
button side, and FIG. 13 (b) is a plan seen from the opposite 
side. 

[0050] FIG. 14 is a plan of a circuit board used in the 
conventional cellular phone as seen from the contact surface 
side of the circuit board With the rubber button main body. 

[0051] FIG. 15 is a sectional magni?ed vieW of the rubber 
button main body used in the conventional cellular phone, 
shoWing one key button in a state ?tted to the circuit board. 

[0052] FIG. 16 is a plan shoWing a numerical data display 
state of the conventional cellular phone. 

REFERENCE NUMERALS 

[0053] 
[0054] 
[0055] 
[0056] 
[0057] 
[0058] 
[0059] 
[0060] 
[0061] 
[0062] 
[0063] 
[0064] 
[0065] 
[0066] 
[0067] 
[0068] 

21 Back casing 

22, 40, 53 Circuit board 

23, 50 Rubber button main body 

24, 51 Key button 

25 Liquid crystal device 

26 Liquid crystal device cable 

27 Front casing 

28 Button hole 

29 Liquid crystal device hole 

30, 52 Contact point 

31 Air vent 

32, 41, 54 Contact circuit 

33, 55 Through-hole 

34, 42, 56 Illuminating part 

35, 57 Space around contact point 

36 Height of air vent 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0069] A telephone terminal device in an embodiment of 
the invention comprises a circuit board, a plurality of key 
buttons, and illuminating parts. The circuit board has 
through-holes formed at positions immediately beneath the 
key buttons. Each of the through-holes is formed at position 
an underneath direction of at least one key button of the 
plurality of key buttons. An illuminating part is mounted at 
a position for illuminating the key button through this 
through-hole. When displaying numeric data in this tele 
phone terminal device, the illuminating part immediately 
beneath the key button displaying the numeral of this 
numerical data lights up, and this key button is illuminated. 
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[0070] In this structure, the exit light from the illuminating 
part illuminates each key button by a spot light. Hence, leak 
of light to the surrounding is prevented. As a result, the 
visual recognition is extremely improved, and easy-to-read 
numerical data can be displayed. 

[0071] The telephone terminal device in an embodiment of 
the invention is a telephone terminal device for displaying a 
telephone number by sequentially illuminating a plurality of 
key buttons displaying numerals. The key buttons are illu 
minated by Way of the through-holes in the circuit board 
immediately beneath the key buttons. In this structure, the 
exit light from the illuminating part illuminates each key 
button by a spot light. Hence, leak of light to the surrounding 
is prevented. As a result, the visual recognition is extremely 
improved, and easy-to-read numerical data can be displayed. 
Moreover, it is easy to recogniZe the numerals of the 
illuminated key buttons. Therefore, the numerical data of the 
telephone number can be con?rmed securely. 

[0072] The telephone terminal device in other embodi 
ment of the invention comprises a circuit board responsible 
for function control, and an operation button main body 
having a plurality of key buttons. At least the key buttons of 
the operation button main body are light transmissive. The 
key buttons display types such as numeral, character, sym 
bol, and graphic pattern. The circuit board has through-holes 
provided at positions immediately beneath the key buttons. 
Illuminating parts are disposed at positions for illuminating 
the key buttons by Way of the through-holes. In this struc 
ture, the exit light from the illuminating part illuminates 
each key button by a spot light. Hence, leak of light to the 
surrounding is prevented. As a result, the visual recognition 
is extremely improved. That is, easy-to-read numerical data 
can be displayed. 

[0073] Preferably, the key buttons are illuminated sequen 
tially to display a telephone number. In this structure, it is 
easy to recogniZe the numerals of the illuminated key 
buttons. Therefore, the numerical data of the telephone 
number can be con?rmed securely. 

[0074] Preferably, the operation button main body is made 
of an elastic material. In this structure, it is possible to form 
thinly, and a click reaction is felt When the operation button 
is pushed. 

[0075] Preferably, the circuit board has a plurality of 
through-holes. In this structure, air vents are not needed in 
the operation button main body. Therefore, the thickness of 
the operation button main body is reduced by the portion of 
the thickness corresponding to the height dimension of the 
air vents. As a result, the telephone terminal device is 
reduced in siZe. Further, the convenience is enhanced. 

[0076] Preferably, the sectional area of through-holes in 
the circuit board is more than the projection area of the 
illuminating parts. In this structure, air vents are not needed 
in the operation button main body. Therefore, the thickness 
of the operation button main body is reduced by the portion 
of the thickness corresponding to the height dimension of 
the air vents. As a result, the telephone terminal device is 
reduced in siZe. Further, the convenience is enhanced. 

[0077] Preferably, the plurality of key buttons are illumi 
nated selectively, and the plurality of key buttons display 
information of numerals, characters and symbols. In this 
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structure, the user can con?rm the information of numerical 
data or the like expressed by a larger type. As a result, it is 
much easier to read. 

[0078] Preferably, the key buttons are illuminated by Way 
of the through-holes in the circuit board immediately 
beneath the key buttons. In this structure, the exit light from 
the illuminating part illuminates each key button by a spot 
light. Hence, leak of light to the surrounding is prevented. As 
a result, the visual recognition is extremely improved. That 
is, easy-to-read numerical data can be displayed. 

[0079] The telephone terminal device in a different 
embodiment of the invention comprises a circuit board 
responsible for function control, and an operation button 
main body having a plurality of key buttons. At least the key 
buttons of the operation button main body are light trans 
missive. Numerals, characters, symbols, and others are 
displayed in the key buttons. Illuminating parts for illumi 
nating the key buttons are disposed in the circuit board. As 
the plurality of key buttons are illuminated selectively, the 
information of numerals, characters, symbols, and others is 
displayed in the plurality of key buttons. In this structure, the 
user can con?rm the information of numerical data or the 
like expressed by a larger type. As a result, it is much easier 
to read. 

[0080] Preferably, the circuit board has through-holes pro 
vided at positions immediately beneath the key buttons. 
Illuminating parts are disposed at positions for illuminating 
the key buttons by Way of the through-holes. In this struc 
ture, the exit light from the illuminating part illuminates 
each key button by a spot light. Hence, leak of light to the 
surrounding is prevented. As a result, the visual recognition 
is extremely improved. That is, easy-to-read numerical data 
can be displayed. 

[0081] Preferably, the operation button main body is made 
of an elastic material. In this structure, it is possible to form 
thinly, and a click reaction is felt When the operation button 
is pushed. 

[0082] Preferably, the circuit board has a plurality of 
through-holes. In this structure, air vents are not needed in 
the operation button main body. Therefore, the thickness of 
the operation button main body is reduced by the portion of 
the thickness corresponding to the height dimension of the 
air vents. As a result, the telephone terminal device is 
reduced in siZe. Further, the convenience is enhanced. 

[0083] Preferably, the sectional area of through-holes in 
the circuit board is more than the projection area of the 
illuminating parts. In this structure, air vents are not needed 
in the operation button main body. Therefore, the thickness 
of the operation button main body is reduced by the portion 
of the thickness corresponding to the height dimension of 
the air vents. As a result, the telephone terminal device is 
reduced in siZe. Further, the convenience is enhanced. 

[0084] Preferably, the plurality of key buttons are formed 
in three roWs and ?ve lines or more. In this structure, the 
information of numerals, characters, symbols and others can 
be displayed clearly, and in particular, numerals 1 to 0, and 
alphabet can be displayed in normal forms. 

[0085] Telephone terminal devices in exemplary embodi 
ments of the invention are explained beloW While referring 
to FIG. 1 to FIG. 11. 
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[0086] In these draWings, same parts are identi?ed With 
same reference numerals, and duplicated explanations are 
omitted. 

[0087] As the telephone terminal device, examples of 
cellular phone are explained. 

Exemplary Embodiment 1 

[0088] FIG. 1 to FIG. 5 shoW the structure of the cellular 
phone, con?guration of operation buttons, and display state 
of numerical data according to exemplary embodiment 1 of 
the invention. 

[0089] FIG. 1 is an assembly sectional vieW of a cellular 
phone in exemplary embodiment 1 of the invention. The 
cellular phone comprises a back casing 21, a circuit board 
22, an operation button main body 23, key buttons 24, a 
liquid crystal device 25, a liquid crystal device cable 26, and 
a front casing 27. The rubber button main body as the 
operation button main body 23 has a plurality of key buttons 
24. The individual key buttons 24 of the plurality of key 
buttons shoW types such as numerals, characters, symbols, 
and graphic patterns. 

[0090] The circuit board 22 is responsible for the function 
of cellular phone. The rubber button main body 23 forms the 
operation buttons of the cellular phone. The key buttons 24 
are actually pushed by the user. The key buttons 24 are light 
transmissive. Light transmissive means that transmissivity is 
not 0 (Zero), including transparent and translucent. The 
liquid crystal device 25 conducts With the circuit board 22 by 
Way of the liquid crystal device cable 26. The front casing 
27 has button holes 28 and a liquid crystal device hole 29. 
The key buttons 24 are ?tted into the button holes 28. In 
order that the liquid crystal device 25 may be recogniZed 
from outside, the liquid crystal device hole 29 is formed at 
the mutually coinciding position of the screen of the liquid 
crystal device 25 and the liquid crystal device hole 29. 

[0091] FIG. 2 (a) is a plan of a rubber button main body 
23 of the cellular phone as seen from the key button 24 side, 
and FIG. 2 (b) is a plan seen from the opposite side. In FIG. 
2 (b), contact points 30 are made of conductive material. 
When the user pushes a key button 24, the air is pushed out 
and ?oWs into the air vent 31. 

[0092] FIG. 3 (a) is a plan of a circuit board 22 of the 
cellular phone as seen from the contact surface side of the 
circuit board 22 With the rubber button main body 23, and 
FIG. 3 (b) is a plan seen from the opposite side. In FIG. 3 
(a), contact circuits 32 are disposed at same pitches as the 
contact points 30 in the rubber button main body 23, and are 
opened. Through-holes 33 are disposed adjacently to the 
contact circuits 32. In FIG. 3 (b), illuminating parts 34 such 
as LEDs are disposed. The illuminating parts 34 are 
arranged so that the light may be emitted in the direction of 
side of the key buttons 24 of the rubber button main body 23 
by Way of the through-holes 33. All through-holes are 
arranged similarly as shoWn in FIG. 3 

[0093] FIG. 4 is a sectional magni?ed vieW of the rubber 
button main body 23 of the cellular phone, shoWing one key 
button 24 in a state ?tted to the circuit board 22. Aheight 36 
and the sectional area of the air vent are adjusted so that the 
air staying in the space 35 around the contact point may How 
in smoothly. 



US 2004/0137966 A1 

[0094] FIG. 5 is a plan showing a numerical data display 
state of the cellular phone of exemplary embodiment 1. 

[0095] The structure of this cellular phone, motion of 
operation button, and display state of type data are explained 
beloW While referring to FIG. 1 to FIG. 5. 

[0096] First, the rubber button main body 23 is ?tted to the 
front casing 27 so that the key buttons 24 of the rubber 
button main body 23 may be ?tted into button holes 28 of the 
front casing 27. Then, the liquid crystal device 25 is con 
nected to the circuit board 22 through the liquid crystal 
device cable 26. The circuit board 22 having such structure 
is ?tted to the front casing 27 so that the liquid crystal screen 
of the liquid crystal device 25 may coincide With the liquid 
crystal device hole 29. At this time, these parts are set in such 
con?guration that the contact circuits 32 in the circuit board 
22 may contact With the contact points 30 When the key 
buttons 24 are pushed. Then the back casing 21 is coupled 
With the front casing 27. 

[0097] In thus constructed cellular phone, an example of 
procedure of operation of sending a call is explained beloW. 

[0098] The user ?rst enters the partner’s telephone number 
by pressing the key buttons 24. At this time, the air staying 
in the space 35 around the contact point 30 ?oWs into the air 
vent 31 of the height 36. Therefore, the contact point 30 is 
pushed to contact With the contact circuit 32 on the circuit 
board 22. Accordingly, the contact circuit 32 Which has been 
an open circuit noW becomes a closed circuit by Way of the 
contact point 30, and the circuit board 22 recogniZes that the 
key button 24 has been pushed. As a result, the numerical 
data of the pushed key button 24 is displayed in the liquid 
crystal device. 

[0099] Thus, after input operation of the telephone num 
ber, When the user manipulates the key button 24, the 
illuminating part 34 immediately beneath the key button 24 
shoWing the numeral of the numeric data entered in the ?rst 
place lights up, and then goes out in a speci?c time. 
Similarly, the illuminating part 34 immediately beneath the 
key button 24 shoWing the numeral of the numerical data 
entered next lights up, and goes out in a speci?c time. In this 
Way, each motion is repeated sequentially by the number of 
numerals of the numerical data being entered. 

[0100] At this time, the exit light from the illuminating 
part 34 is emitted to the key button 24 by Way of the 
through-hole 33. Therefore, the light enters the key button 
24 as a spot light. In the illuminated key button 24, the light 
transmits and brightens the surface of the key button 24. The 
duration of illuminating each key button 24 is set to be 
enough for the user to recogniZe the numeral of the illumi 
nated key button 24. 

[0101] This state is shoWn in FIG. 5. HoWever, the part 
ner’s telephone number may be displayed or not displayed 
in the liquid crystal device 25. In the embodiment shoWn in 
FIG. 5, the key buttons shoWing the numerals are lit up and 
put out repeatedly in the sequence of 09012345678. 

[0102] Then the user recogniZes the numerals of the 
illuminated key buttons 24. As a result, the numerical data 
of the partner’s telephone number is con?rmed. The user 
pushes the send button, and the calling operation is done. 

[0103] An example of procedure of operation of receiving 
a call is explained. 
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[0104] When called, by the caller’s number notice func 
tion, the caller’s telephone number is displayed in the liquid 
crystal device 25 as numerical data. Simultaneously With 
display of the numerical data, the user manipulates the key 
button 24, and the illuminating part 34 immediately beneath 
the key button 24 shoWing the ?rst numeral of the numerical 
data lights up, and goes out in a speci?c time. Then by the 
same operation as in the above operation of sending a call, 
such motion is repeated sequentially one by one by the 
number of numerals of the numerical data displayed in the 
liquid crystal device 25. Thus, the surface of each key button 
24 becomes bright. This state is same as in the calling 
operation, and the numerical data display state is shoWn in 
FIG. 5. 

[0105] Same as in the case of sending a call, the duration 
of illuminating each key button 24 is set to be enough for the 
user to recogniZe the numeral of the illuminated key button 
24. The partner’s telephone number may be displayed or not 
displayed in the liquid crystal device 25. 

[0106] The user recogniZes the numerals of the illumi 
nated key buttons 24, and con?rms the caller’s telephone 
number. Hence it is knoWn Who is calling before receiving 
the call. The user pushes the receive button, and the receiv 
ing operation is done. 

[0107] Thus, in the telephone terminal device of exem 
plary embodiment 1, since the exit light from the illuminat 
ing part is emitted by Way of the through-hole, the exit light 
from the illuminating part illuminates each key button as a 
spot light. Accordingly, the light does not leak to the 
surrounding. As a result, the numerical data can be displayed 
With an excellent visual recognition. 

[0108] This exemplary embodiment may be also com 
posed Without using the liquid crystal device. 

Exemplary Embodiment 2 

[0109] FIG. 6 to FIG. 8 shoW the structure of the cellular 
phone, con?guration of operation buttons, and display state 
of numerical data according to exemplary embodiment 2 of 
the invention. In this exemplary embodiment 2, the structure 
of the cellular phone and con?guration of operation buttons 
are same as in exemplary embodiment 1 explained in FIG. 
1 and FIG. 2, except that the key buttons 24 of the rubber 
button main body 23 are composed of three roWs and ?ve 
lines. 

[0110] FIG. 6 is a plan of a circuit board 40 in exemplary 
embodiment 2, as seen from the contact surface side of the 
circuit board 40 With the rubber button main body 23. In 
FIG. 6, contact circuits 41 are disposed at the same pitch at 
the contact points 30 of the rubber button main body 23, and 
these contact circuits 41 are open. Illuminating parts 42 such 
as LEDs are mounted adjacently to the contact circuits 41. 
The illuminating parts 42 are mounted on the circuit board 
40 so that the light may be illuminated in the direction of the 
side of the key buttons 24 of the rubber button main body 23. 

[0111] FIG. 7 is a sectional magni?ed vieW of the rubber 
button main body 23 of the cellular phone, shoWing one key 
button 24 in a state ?tted to the circuit board 40. 

[0112] FIG. 8 is a plan shoWing a numerical data display 
state of the cellular phone of exemplary embodiment 2 of the 
invention. 
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[0113] In the cellular phone having such structure, the 
con?guration and motion of operation buttons are same as in 
exemplary embodiment 1. Display of numerical data is 
explained beloW, for example, relating to operation of send 
ing a call. 

[0114] First, by the same manipulation of the operation 
buttons as in exemplary embodiment 1, the user enters the 
partner’s telephone number by pressing the key buttons 24. 
By this operation, the contact circuit 41 Which has been an 
open circuit noW becomes a closed circuit by Way of the 
contact point 30. As a result, the circuit board 40 recogniZes 
that the key button 24 has been pushed, and the numerical 
data of the pushed key button 24 is displayed in the liquid 
crystal device 25. 

[0115] Thus, after input operation of the telephone num 
ber, When the user manipulates the key button 24, to express 
the numeral of the numerical data entered in the ?rst place 
by using all key buttons 24, the illuminating part 42 imme 
diately beneath the corresponding key button 24 lights up, 
and then goes out in a speci?c time. Similarly, to express the 
numeral of the numerical data entered next by using all key 
buttons 24, the illuminating part 42 immediately beneath the 
corresponding key button 24 lights up, and then goes out in 
a speci?c time. In this Way, each motion is repeated sequen 
tially by the number of numerals of the numerical data being 
entered. Thus, all entered numerical data is displayed. In the 
illuminated key button 24, the light penetrates and brightens 
the surface of the key button 24. The duration of expressing 
one numeral is set to be enough for the user to recogniZe the 
expressed numeral. Thus, among all key buttons 24, key 
buttons necessary for expressing the numeral of the numeri 
cal data are selected and lit up. The numerical data is 
displayed in this manner. That is, the numerical data is 
formed by the plural illuminated key buttons. 

[0116] This state is shoWn in FIG. 8. HoWever, the part 
ner’s telephone number may be displayed or not displayed 
in the liquid crystal device 25. In the example shoWn in FIG. 
8, the key buttons 24 necessary for expressing the numeral 
of the numerical data are selectively lit up and put out 
repeatedly in the sequence of 09012345678. 

[0117] Then the user recogniZes the numerals expressed 
by using all key buttons 24 one by one sequentially. As a 
result, the user con?rms the numerical data of the partner’s 
telephone number, and pushes the send button. Thus the 
calling operation is done. 

[0118] An example of procedure of operation of receiving 
a call is explained. 

[0119] When called, by the caller’s number notice func 
tion, the caller’s telephone number is displayed in the liquid 
crystal device 25 as numerical data. Simultaneously With 
display of numerical data, When the user manipulates the key 
button 24, to express the ?rst numeral of the numerical data 
by using all key buttons 24, the illuminating part 42 imme 
diately beneath the corresponding key button 24 lights up, 
and then goes out in a speci?c time. Then the same operation 
as When sending a call is repeated. The same motion is 
repeated by the number of numerals in the numerical data 
displayed in the liquid crystal device 25. The surface of each 
key button 24 becomes bright. This state is same as When 
sending a call, and the display state of numerical data is 
shoWn in FIG. 8. 
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[0120] Same as When sending a call, the duration of 
expressing one numeral is set to be enough for the user to 
recogniZe the expressed numeral. The partner’s telephone 
number may be displayed or not displayed in the liquid 
crystal device 25. 

[0121] The user recogniZes the individual numerals 
expressed by using all key buttons 24 sequentially, and 
con?rms the caller’s telephone number. Hence the user 
knoWs Who is calling before receiving the call. The user 
pushes the receive button, and the receiving operation is 
done. 

[0122] Thus, in the telephone terminal device of exem 
plary embodiment 2, the numerical data is expressed by 
using all key buttons 24. Hence, the numerical data dis 
played by a larger type can be con?rmed. As a result, the 
visual recognition is further enhanced. 

[0123] This exemplary embodiment 2 may be also com 
posed Without using the liquid crystal device. 

[0124] The data to be expressed by using all key buttons 
is not limited to numerical data, but character data and others 
may be also expressed similarly. 

Exemplary Embodiment 3 

[0125] The structure of the cellular phone and con?gura 
tion of operation buttons in exemplary embodiment 3 are 
same as in exemplary embodiment 1 explained in FIG. 1 to 
FIG. 4. The key buttons 24 of the rubber button main body 
23 are composed of three roWs and ?ve lines. The display 
state of numerical data is same as in FIG. 8 relating to 
exemplary embodiment 2. 

[0126] In the cellular phone having such structure, the 
con?guration and motion of operation buttons are same as in 
exemplary embodiment 1. Display of numerical data is 
explained beloW, for example, relating to operation of send 
ing a call. 

[0127] First, by the same manipulation of the operation 
buttons as in exemplary embodiment 1, the user enters the 
partner’s telephone number by pressing the key buttons 24. 
By this operation, the numerical data is displayed in the 
liquid crystal device 25. 

[0128] After input operation of the telephone number, 
When the user manipulates the key button 24, to express the 
numeral of the numerical data entered in the ?rst place by 
using all key buttons 24, the illuminating part 34 immedi 
ately beneath the corresponding key button 24 lights up, and 
then goes out in a speci?c time. Similarly, to express the 
numeral of the numeric data entered next by using all key 
buttons 24, the illuminating part 34 immediately beneath the 
corresponding key button 24 lights up, and then goes out in 
a speci?c time. In this Way, each motion is repeated sequen 
tially by the number of numerals of the numeric data being 
entered. Thus, all entered numerical data is displayed. 

[0129] The exit light from the illuminating part 34 is 
emitted to the key button 24 by Way of the through-hole 33. 
Therefore, the light enters the key button 24 as a spot light. 
The light passes through the illuminated key button 24, and 
brightens the surface of the key button 24. The duration of 
expressing one numeral is set to be enough for the user to 
recogniZe the expressed numeral. 
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[0130] The display state of numerical data is shown in 
FIG. 8. However, the partner’s telephone number may be 
displayed or not displayed in the liquid crystal device 25. 

[0131] Then the user recognizes the numerals expressed 
by using all key buttons 24 one by one sequentially. As a 
result, the user con?rms the numerical data of the partner’s 
telephone number, and pushes the send button. Thus the 
calling operation is done. 

[0132] An example of procedure of operation of receiving 
a call is explained. 

[0133] When called, by the caller’s number notice func 
tion, the caller’s telephone number is displayed in the liquid 
crystal device 25 as numerical data. Simultaneously With 
display of numerical data, When the user manipulates the key 
button 24, to express the ?rst numeral of the numerical data 
by using all key buttons 24, the illuminating part 34 imme 
diately beneath the corresponding key button 24 lights up, 
and then goes out in a speci?c time. Then the same operation 
as When sending a call is repeated. The same motion is 
repeated by the number of numerals in the numerical data 
displayed in the liquid crystal device 25. The surface of each 
key button 24 becomes bright. This state is same as shoWn 
in FIG. 8. 

[0134] Same as When sending a call, the duration of 
expressing one numeral is set to be enough for the user to 
recogniZe the expressed numeral. The partner’s telephone 
number may be displayed or not displayed in the liquid 
crystal device 25. 

[0135] The user recogniZes the individual numerals 
expressed by using all key buttons 24 sequentially, and 
con?rms the caller’s telephone number. Hence the user 
knoWs Who is calling before receiving the call. The user 
pushes the receive button, and the receiving operation is 
done. 

[0136] Thus, according to the structure of the telephone 
terminal device of exemplary embodiment 3, the exit light 
from the illuminating part illuminates each key button as a 
spot light. Hence, leak of light to the surrounding is pre 
vented. As a result, it is further easier to read the display, and 
the ease of use is much more enhanced. 

[0137] This exemplary embodiment 3 may be also com 
posed Without using the liquid crystal device. 

[0138] The data to be expressed by using all key buttons 
is not limited to numerical data, but character data and others 
may be also expressed similarly. 

Exemplary Embodiment 4 

[0139] FIG. 9 to FIG. 11 shoW the structure of the 
operation buttons of the cellular phone according to exem 
plary embodiment 4 of the invention. In this exemplary 
embodiment 4, the structure of the cellular phone is same as 
in exemplary embodiment 1 explained in FIG. 1. The 
display state of numerical data is same as in FIG. 5 relating 
to exemplary embodiment 1, or FIG. 8 relating to exemplary 
embodiment 2. 

[0140] FIG. 9 (a) is a vieW of a rubber button main body 
50 in exemplary embodiment 4 of the invention as seen from 
the key button 51 side, and FIG. 9 (b) is a vieW seen from 
the opposite side. In FIG. 9 (b), contact points 52 are made 
of conductive material. 
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[0141] FIG. 10 (a) is a vieW of a circuit board 53 of the 
cellular phone as seen from the contact surface side of the 
circuit board 53 With the rubber button main body 50, and 
FIG. 10 (b) is a vieW seen from the opposite side. In FIG. 
10 (a), contact circuits 54 are disposed at same pitches as the 
contact points 52 of the rubber button main body 50. The 
contact circuits 54 are open. TWo through-holes 55 each are 
formed at a position adjacent to each contact circuit 54. In 
FIG. 10 (b), illuminating parts 56 are made of LEDs or the 
like. The illuminating parts 56 are mounted so that the light 
may be emitted in the direction of the side of the key button 
51 of the rubber button may body 50 by Way of one 
through-hole of the tWo through-holes 55 provided each at 
the position adjacent to each contact circuit 54. As shoWn in 
FIG. 10 (b), the con?guration is same in all contact circuits 

[0142] FIG. 11 is a sectional magni?ed vieW of the rubber 
button main body 50 of the cellular phone, shoWing one key 
button 51 in a state ?tted to the circuit board 53. A space 57 
is formed around the contact point 52. 

[0143] In the cellular phone having such structure, the 
other con?guration is same as in exemplary embodiment 1. 

[0144] The motion of the operation buttons is explained 
beloW by referring to an example of procedure of operation 
of sending a call. 

[0145] The user ?rst enters the partner’s telephone number 
by pressing the key buttons 51. At this time, the air staying 
in the space 57 around the contact point 52 ?oWs into the 
through-hole 55 at the side Where the illuminating part 56 is 
not mounted. Therefore, the contact point 52 is pushed to 
contact With the contact circuit 54. Accordingly, the contact 
circuit 54 Which has been an open circuit noW becomes a 
closed circuit by Way of the contact point 52. The circuit 
board 53 recogniZes that the key button 51 has been pushed, 
and the numerical data of the pushed key button 51 is 
displayed in the liquid crystal device. 

[0146] Thus, the input operation of the telephone number 
is over. The numerical data display means is same as in 
exemplary embodiment 1, 2 or 3. 

[0147] The operation for receiving a call is same as in 
exemplary embodiment 1, 2 or 3. 

[0148] Thus, according to the con?guration of the opera 
tion buttons of exemplary embodiment 4, air vents are not 
needed in the rubber button main body. Therefore, the 
thickness is reduced by the portion corresponding to the 
height dimension for composing the air vents. That is, the 
operation button section can be reduced in thickness. Hence, 
the cellular phone or telephone terminal device is reduced in 
siZe. As a result, the convenience of cellular phone is further 
enhanced. 

[0149] The number of through-holes 55 at positions adja 
cent to contact circuits 54 may be arbitrary. 

[0150] Further, the sectional area of through-holes 55 
having illuminating parts 56 is Wider than the projection area 
of the illuminating parts 56. For example, to satisfy the 
condition, one through-hole 55 may be formed. 

[0151] Thus, according to the invention, since the key 
button is illuminated by a spot light, the visual recognition 
of numerical data is extremely enhanced. 








