
What is is claimed is: 

1. 	A 	drive 	controlling 	apparatus 	t 	t 

drives 	a 	vibrating 	element 	of 	an 	electronic 	de Ice 

including a display panel, 	a touch panel dispo ed on 

a display surface side of the display panel  /6 d the 

vibrating 	element 	generating 	a 	vibratien 	in 	a 

manipulation 	input 	surface 	of 	the 	touch 	panel, 

comprising: 

a drive 	controlling part b A 	g configured 

to 	drive 	the 	vibrating 	element 	by 	sing 	a 	driving 

signal 	causing the 	vibrating elem nt 	to 	generate 	a 

natural vibration in an ultrasound-frequency-band in 

the 	manipulation 	input 	surface, 	the 	drive 

controlling 	part 	being 	co 	figured 	to 	drive 	the 

vibrating 	element 	so 	tha 	an 	intensity 	of 	the 

natural 	vibration 	varie 	in 	accordance 	with 	a 

position 	and 	a 	tempo al 	change 	degree 	of 	the 

position of a manipul Lion input performed onto the 

manipulation input surface. 

/ 

2 	The 	drive 	controlling 	apparatus 	as 

claimed 	claim 	1, 	wherein 	the 	driving 	signal 

causes 	e vibrating element to generate the natural 

vibration 	in 	the 	ultrasound-frequency-band 	in 	the 

mani ulation 	input 	surface, 	the 	natural 	vibration 

ha ]ng a constant frequency and a constant phase. 



claimed 	in 	claims 	1 	or 	2, 	wherein 	the 	drive 

controlling 	part 	drives 	the 	vibrating 	element 

that 	the 	intensity 	of 	the 	natural 	vibration 	varies 

when 	the 	position 	of 	the 	manipulation 	input 	roves 

across 	a boundary of 	a 	GUI 	input 	part 	displa ed 	on 

the display panel or moves while the GUI in+ t part 

is being manipulated. 

4. The 	drive 	controlli ■ 	apparatus 	as 

claimed 	in 	claims 	1 	or 	2, 	wterein 	the 	drive 

controlling 	part 	drives 	the 	vt•rating 	element 	so 

that 	the 	intensity 	of 	the 	nat 	al 	vibration 	varies 

when 	the 	position 	of 	the 	ma tpulation 	input 	moves 

across 	pages 	of 	picture 	1 ages 	displayed 	on 	the 

display panel. 

5. The 	,rive 	controlling 	apparatus 	as 

claimed 	in 	claims 	1 	or 	2, 	wherein 	the 	drive 

controlling 	par 	drives 	the 	vibrating 	element 	so 

that 	the 	intensity 	of 	the 	natural 	vibration varies 

when the post ion of the manipulation input moves in 

an area of 	designated GUI input part displayed on 

the displa/ panel. 

6. The 	drive 	controlling 	apparatus 	as 

c aimed 	in 	any 	one 	of 	claims 	1 	to 	5, 	wherein 	the 

onipulation 	input 	surface 	has 	a 	rectangular 	shape 
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	an-d short cidcg in plan view, 

wherein 	the 	drive 	controlling part 	causes 	th 

vibrating element to vibrate so that a standing ware 

of which amplitude varies along the long side oc. 	rs 

on the manipulation input surface. 

7. The 	drive 	controlling 	apparatus 	as 

claimed 	in 	any 	one 	of 	claims 	1 	to 	., 	wherein 	the 

drive controlling part estimates th, 	position of the 

manipulation 	input 	after an elap e of a designated 

period of 	time based on 	the 	to poral 	change 	degree 

of the position, 	and drives th, 	vibrating element so 

that the 	intensity of the natural vibration varies 

in 	accordance 	with 	the 	eyimated 	position 	of 	the 

manipulation input. 	
/ 

8. An electronic device comprising: 

a dis
/
Filay panel; 

a 	
i
tbuch 	panel 	disposed 	on 	a 	display 

surface sid 	'of the display panel; 

vibrating element generating a vibration 

in a manipulation input surface of the touch panel; 

and 

a drive controlling part being configured 

to 	rive 	the vibrating element by using a driving 

nal 	causing 	the 	vibrating element 	to 	generate 	a 

/atural vibration in an ultrasound-frequency-band in 

the 	manipulation 	input 	surface, 	the 	drive 

controlling 	part 	being 	configured 	to 	drive 	the 

vibrating 	element 	so 	that 	an 	intensity 	of 	the 

natural 	vibration 	varies 	in 	accordance 	with 	a 



-ion 	-4nd 	a 	 of 	the  _Lempar_al___Hiling.11___d,agrae 

position of a manipulation input performed onto the 

manipulation input surface. 

9. 	A drive 	controlling method f 	driving 

a 	vibrating 	element 	of 	an 	electro ic 	device 

including a display panel, 	a touch pane 	disposed on 

a display surface side of the display panel and the 

vibrating 	element 	generating 	a 	ibration 	in 	a 

manipulation 	input 	surface 	of 	r 	e 	touch 	panel, 

comprising: 

driving, 	by 	a 	comp ,ter, 	the 	vibrating 

element 	by 	using 	a 	drivin 	signal 	causing 	the 

vibrating element to genera - a natural vibration in 

an 	ultrasound-frequency-b nd 	in 	the 	manipulation 

input surface, 	the drivi 0 being configured to drive 

the 	vibrating 	element 	.o 	that 	an 	intensity 	of 	the 

natural 	vibration 	vAries 	in 	accordance 	with 	a 

position 	and 	a 	t mporal 	change 	degree 	of 	the 

position of a man 	ulation input performed onto the 

manipulation inp 	surface. 



CLAIMS 

What is claimed is: 

1. 	A drive controlling apparatus that drives a 

vibrating element of an electronic device including a display 

part, 	a top panel disposed on a display surface side of the 

display 	part 	and 	having 	a 	manipulation 	input 	surface, 	a 

coordinate detector detecting a coordinate of a manipulation 

input performed on the manipulation input surface and the 

vibrating element generating a vibration in the manipulation 

input surface, 	comprising: 

a drive controlling part being configured to drive 

the vibrating element by using a driving signal causing the 

vibrating 	element 	to 	generate 	a 	natural 	vibration 	in 	an 

ultrasound-frequency-band in the manipulation input surface, 

the 	drive 	controlling part 	being 	configured 	to 	drive 	the 

vibrating element so that an intensity of the natural vibration 

varies in accordance with a position and a temporal change 

degree of the position of a manipulation input performed onto 

the manipulation input surface. 

2. The drive controlling apparatus as claimed 

in claim 1, wherein the driving signal causes the vibrating 

element 	to 	generate 	the 	natural 	vibration 	in 	the 

ultrasound-frequency-band in the manipulation input surface, 

the natural vibration having a constant frequency and a constant 

phase. 

3. The drive controlling apparatus as claimed 

in claims 1 or 2, wherein the drive controlling part drives the 

vibrating element so that the intensity of the natural vibration 

varies when the position of the manipulation input moves across 

a boundary of a GUI input part displayed on the display part 

or moves while the GUI input part is being manipulated. 
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4. The drive controlling apparatus as claimed 

in claims 1 or 2, wherein the drive controlling part drives the 

vibrating element so that the intensity of the natural vibration 

varies when the position of the manipulation input moves across 

pages of picture images displayed on the display part. 

5. The drive controlling apparatus as claimed 

in claims 1 or 2, wherein the drive controlling part drives the 

vibrating element so that the intensity of the natural vibration 

varies when the position of the manipulation input moves in an 

area of a designated GUI input part displayed on the display 

part. 

6. The drive controlling apparatus as claimed 

in any one of claims 1 to 5, wherein the manipulation input 

surface has a rectangular shape having long sides and short 

	

sides in plan view, 	and 

	

wherein 	the 	drive 	controlling part 	causes 	the 

vibrating element to vibrate so that a standing wave of which 

amplitude varies along the long side occurs on the manipulation 

input surface. 

7. The drive controlling apparatus as claimed 

in any one of claims 1 to 6, wherein the drive controlling part 

estimates the position of the manipulation input after an elapse 

of a designated period of time based on the temporal change 

degree of the position, and drives the vibrating element so that 

the intensity of the natural vibration varies in accordance with 

the estimated position of the manipulation input. 
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8. An electronic device comprising: 

a display part; 

a top panel disposed on a display surface side of 

the display part and having a manipulation input surface; 

a coordinate detector detecting a coordinate of a 

manipulation input performed on the manipulation input surface; 

a vibrating element generating a vibration in the 

manipulation input surface; and 

a drive controlling part being configured to drive 

the vibrating element by using a driving signal causing the 

vibrating 	element 	to 	generate 	a 	natural 	vibration 	in 	an 

ultrasound-frequency-band in the manipulation input surface, 

the 	drive 	controlling part being 	configured to drive 	the 

vibrating element so that an intensity of the natural vibration 

varies in accordance with a position and a temporal change 

degree of the position of a manipulation input performed onto 

the manipulation input surface. 

9. A drive controlling method for driving a 

vibrating element of an electronic device including a display 

part, 	a top panel disposed on a display surface side of the 

display 	part 	and 	having 	a 	manipulation 	input 	surface, 	a 

coordinate detector detecting a coordinate of a manipulation 

input performed on the manipulation input surface and the 

vibrating element generating a vibration in the manipulation 

input surface, 	comprising: 

driving, by a computer, the vibrating element by 

using a driving signal causing the vibrating element to generate 

a natural vibration in an ultrasound-frequency-band in the 

manipulation input surface, the driving being configured to 

drive the vibrating element so that an intensity of the natural 

vibration varies in accordance with a position and a temporal 

change degree of the position of a manipulation input performed 

onto the manipulation input surface. 
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10. The drive controlling apparatus as claimed 

in any one of claims 1 to 7, wherein the vibrating element is 

disposed at an edge portion of the top panel in plan view. 

11. The drive controlling apparatus as claimed 

in anyone of claims 1 to 7 and 10, wherein the vibrating element 

is placed outside of a display area of the display part in plan 

view. 

12. The drive controlling method as claimed in 

claim 9, wherein the driving signal causes the vibrating element 

to 	generate 	the 	natural 	vibration 	in 	the 

ultrasound-frequency-band in the manipulation input surface, 

the natural vibration having a constant frequency and a constant 

phase. 

13. The drive controlling method as claimed in 

claims 9 or 12, wherein the driving is performed so that the 

intensity of the natural vibration varies when the position of 

the manipulation input moves across a boundary of a GUI input 

part displayed on the display part or moves while the GUI input 

part is being manipulated. 

14. The drive controlling method as claimed in 

claims 9 or 12, wherein the driving is performed so that the 

intensity of the natural vibration varies when the position of 

the manipulation input moves across pages of picture images 

displayed on the display part. 

15. The drive controlling method as claimed in 
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claims 9 or 12, wherein the driving is performed so that the 

intensity of the natural vibration varies when the position of 

the manipulation input moves in an area of a designated GUI input 

part displayed on the display part. 

16. The drive controlling method as claimed in 

anyone of claims 9 and 12 to 15, wherein the manipulation input 

surface has a rectangular shape having long sides and short 

sides in plan view, 	and 

wherein the driving causes the vibrating element 

to vibrate so that a standing wave of which amplitude varies 

along the long side occurs on the manipulation input surface. 

17. The drive controlling method as claimed in 

any one of claims 9 and 12 to 16, 	further comprising: 

estimating the position of the manipulation input 

after an elapse of a designated period of time based on the 

temporal change degree of the position, 

wherein 	the 	driving 	is performed 	so 	that 	the 

intensity of the natural vibration varies in accordance with 

the estimated position of the manipulation input. 
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