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(57) Abstract: An electronic apparatus generates a 
vibration by actuating a vibratory actuator upon detecting 
a fact that an operational input to a touch panel or an 
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vibrates the touch panel and the operating key in the 
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and a mechanism for reciprocating the weight by 
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(57) Abstract: 
 
An electronic apparatus drives a vibration actuator when it is detected that an operation input to 
a touch panel or operation key has been received, and generates a vibration. The electronic 
apparatus causes vibration of the touch panel or operating key by this vibration in a direction 
perpendicular to the surface of the touch panel or operating key. Alternatively, the housing of 
the electronic apparatus is made to vibrate. Furthermore, the vibration actuator contains a 
weighted body, a supporting member that supports the weighted body in a reciprocally movable 
manner, and is connected to a vibrated member of the electronic apparatus such as the touch 
panel or housing, or the like, or to a base member of the vibration actuator that contacts with 
the vibrated member, and a mechanism that provides a magnetic force or an electrostatic force 
or the like to the weighted body in order to cause reciprocal movement. 
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Specification 
Title of the Invention: ELECTRONIC APPARATUS, VIBRATION GENERATOR, 
VIBRATORY INFORMING METHOD AND METHOD FOR CONTROLLING 
INFORMATION 
 
TECHNICAL FIELD 

The present invention relates to a user interface for an electronic apparatus, 
and to a vibration generating mechanism. 

 
BACKGROUND TECHNOLOGY 

Various types of electronic apparatuses such as Personal Digital Assistants 
(PDA), personal computers, and Automatic Teller Machines (ATM) and the like have a 
user interface such as, for example, operating buttons, a keyboard, a touch panel, and 
the like. The user inputs characters through the user interface and inputs operations to 
the electronic apparatus such as selection of a process to execute, and the like. 

Incidentally, mobile electronic apparatuses with a keyboard or operating 
buttons have poor pressing feel when a key or operating button is pressed because 
the keys and operating buttons have been made small, lightweight, and thin, in 
conjunction with the move to reduce the size, weight, and thickness of mobile 
electronic apparatuses. Therefore, the user must look at the display contents of the 
screen to confirm whether or not a pressing operation of a key or the operating 
button has been received by the mobile electronic apparatus. 

Furthermore, the touch operation is performed on the touch panel using the 
fingertip or an accessory pen on electronic apparatuses provided with a touch panel, 
for example. At this time, if the manner of touching by the fingertip or pen on the 
touch panel is poor, or if the level of pressing is weak, the touch operation will be 
ineffective. Therefore, the user still must look at the display contents of the screen 
to confirm whether or not the touch operation on the touch panel has been received 
by the electronic apparatus. 

Furthermore, there are electronic apparatuses that notify the user that an 
operation input has been received using a beep sound, but notification by these 
sounds are mostly ineffective in noisy areas such as when on the town, for example. 

 
DISCLOSURE OF THE INVENTION 

An object of the present invention is to provide an electronic apparatus that 
can easily confirm that an operation input has been received or a response of the 
electronic apparatus to an operation input, without the user looking at the screen, and 
also to provide a vibration generator notification method using vibration, and a 
method of controlling notification. 

In order to achieve the aforementioned object, the present invention provides 
an electronic apparatus containing an operating part that receives an operation input, a 
vibration generator that provides vibration to a grasping part of the electronic 
apparatus, and vibration controlling means that generates vibration from the vibration 
generator when receipt of an operation input to the operating part is detected. 
Furthermore, the present invention provides a method for notifying by vibration in an 
electronic apparatus causing vibration of a grasping part of the electronic apparatus by 
causing generation of vibration from a vibration generator contained in the electronic 
apparatus, when receipt of an operation input to the operating part is detected. 

With the present invention, the electronic apparatus notifies the operator that an 
operation input was received by vibrating a grasping part of the electronic apparatus. 
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Furthermore, the present invention provides an electronic apparatus, comprising: 
an operating part that receives an operation input; a vibration generator that provides 
vibration to the operating part; and vibration controlling means that generates vibration 
from the vibration generator when receipt of an operation input to the operating part is 
detected; the vibration generator comprising: a weighted body; a supporting member that 
supports in air the weighted body in a reciprocally movable manner, and is connected to 
the operating part, or a base member of the vibration generator that is in contact with the 
operating part; and motive force generating means that provides a motive force for 
causing reciprocal motion in the weighted body. Furthermore, the present invention 
provides a method of notifying by vibrating an electronic apparatus, comprising: driving a 
vibration generator contained in the electronic apparatus, and causing vibration of the 
operating part by causing reciprocal motion in a weighted body supported in air in a 
reciprocally movable manner by a supporting member that is connected to the operating 
part or a base member of the vibration generator that is in contact with the operating part. 

With the present invention, the electronic apparatus notifies the operator that 
an operation input was received by vibrating an operating part. 

Furthermore, the present invention provides an electronic apparatus containing 
an operating part that receives an operation input, a vibration generator that provides 
vibration to an operator, and vibration controlling means that generates vibration from 
the vibration generator when execution of a process that was instructed by the operation 
input to the operating part is detected as completed. Furthermore, the present invention 
provides a method for notifying by vibration in an electronic apparatus comprising: 
providing vibration to a user by causing generation of vibration from a vibration 
generator provided in the electronic apparatus when completion of execution of a 
process instructed by the operating input to the operating part is detected. 

With the present invention, the electronic apparatus notifies the operator that 
execution of the process instructed by the operating input is completed. 

Furthermore, the present invention provides an electronic apparatus, 
comprising: an operating part that receives an operation input; a first vibration 
generator that provides vibration to the operating part; and a vibration generator that 
provides vibration to a grasping part of the electronic apparatus; and vibration 
controlling means that generates vibration from at least one of the first vibration 
generator and the second vibration generator as specified beforehand by the 
operator, when receipt of an operation input to the operating part is detected. 

Furthermore, the present invention provides a method of notifying by vibration 
in an electronic apparatus, comprising: providing vibration to an operator by causing 
generation of vibration from at least one of a first vibration generator that provides 
vibration to the operating part and a second vibration generator that provides vibration 
to the grasping part of the electronic apparatus, as specified beforehand by the 
operator, when receipt of an operation input to the operating part is detected. 

With the present invention, the electronic apparatus notifies the operator that an 
operation input was received by vibrating a region specified beforehand by the operator. 

Furthermore, the present invention provides an electronic apparatus, 
comprising: an operating part that receives an operation input; 

a first vibration generator that provides vibration to the operating part; and a 
vibration generator that provides vibration to a grasping part of the electronic apparatus; 
detecting means that detects if the electronic apparatus is held by an operator; and 
vibration controlling means that selects at least one of the first vibration generator and the 
second vibration generator based on the detection results of the detecting means, and 
causes vibration of the selected vibration generator, when receipt of an operation input to 
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the operating part is detected. Furthermore, the present invention provides a method of 
notifying by vibrating an electronic apparatus, comprising selecting one or more of the 
first vibration generator that provides vibration to the operating part, provided in the 
electronic apparatus, and a second vibration generator that provides vibration to the 
grasping part of the electronic apparatus, based on detection results of a sensor that 
detects whether or not the electronic apparatus is being grasped by an operator, and 
provides vibration to the operator by causing generation of vibration from the selected 
vibration generator, when receipt of an operation input to the operating part is detected. 

With the present invention, the electronic apparatus notifies the operator that an 
operation input was received, by vibrating different regions of the electronic apparatus, 
based on whether or not the electronic apparatus is being grasped by the operator. 

Furthermore, the present invention provides an electronic apparatus, 
comprising: a display panel with a touch panel overlaid thereon; 

a vibration generator provided in the display panel; an elastic member configured 
using an elastic body, that supports the display panel in a manner that can vibrate by the 
vibration generated from the vibration generator; and vibration controlling means that 
causes generation of vibration from the vibration generator when receipt of a touch 
operation to the touch panel is detected; the vibration generator comprising: a weighted 
body; a supporting member that supports in air the weighted body in a reciprocally 
movable manner, and is connected to the display panel or a base member of the vibration 
generator that is in contact with the display panel; and motive force generating means that 
provides a motive force for causing reciprocal motion to the weighted body. 

With the present invention, the electronic apparatus notifies the operator that 
a touch operation has been received by causing vibration of the touch panel and the 
display panel. 

Furthermore, the present invention provides an electronic apparatus, 
comprising: a display panel with a touch panel overlaid thereon; 

a vibration generator that provides vibration to the display panel and 
supports the display panel; vibration controlling means that causes generation of 
vibration from the vibration generator when receipt of a touch operation to the touch 
panel is detected; the vibration generator comprising: a weighted body; a supporting 
member that supports in air the weighted body in a reciprocally movable manner, 
and is connected to the display panel or a base member of the vibration generator 
that is in contact with the display panel; and motive force generating means that 
provides a motive force for causing reciprocal motion to the weighted body. 

With the present invention, the electronic apparatus notifies the operator that 
a touch operation has been received by causing vibration of the touch panel and the 
display panel. 

Furthermore, the present invention provides an electronic apparatus, 
comprising: a display; a touch panel that covers the display surface of the display; a 
vibration generator provided between the display and the touch panel, that supports 
the touch panel on the display screen, and that provides vibration to the display 
panel; vibration controlling means that causes generation of vibration from the 
vibration generator when receipt of a touch operation to the touch panel is detected. 

With the present invention, the electronic apparatus notifies the operator that 
a touch operation was received by vibrating an the touch panel. 

Furthermore, the present invention provides an electronic apparatus, 
comprising: a display; a touch panel that covers the display surface of the display; a 
vibration generator that provides vibration to the touch panel and is installed on the 
touch panel; a vibration absorbing member provided between the display and the 
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