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FI ELD present i nvention relates to a user interface and vibration
generation nechanismof an el ectronic device. 10 BACKGROUND ART PDAs
(personal digital assistants), personal conputers, ATMs (automatic teller
machi nes), and other various types df el ectronic devices have, for exanple,
operation buttons or keyboards, touch panels, and other user interfaces.

Users use these user interfaceDESORIFPPIONOperation inputs to the 15

el ectroni c equi pnent, such as inputting words and selecting a processing to
be executed. In the case of a portable electronic device provided with a
keyboard or eration buttons, however, bﬂ%s or operation buttons are of a

r educedEIsE(ia’R (GREVHGE, MHBRATION GEMERATOR;, VEBRARCINFTY&Ect i on in

size, weight, and thickness of the device: and consegﬂentl a user may
not be abl e REPOBIINGMEIHEUD: ANRREFEIRTIGON TR confirmif

depression of keys or operation buttons has been received in a portable
el ectroni c device, a user nust view contents of a display of a screen of

t he devi ce n el ectronic device provided with a touch panel,
a user EMQ@GF@@, ngertip or an attached pen to operate a touch
panel . Hovve t [ t he
touch panel Yhe: prehént B%ﬁhﬂﬂ%i%t& gé; %g.f;‘%r rllzgeggicfepe{rﬁﬁﬂﬂr%i B é?xfe‘il @?ge he

operatm@h%igml@dnnéq@btr@mggev%nf| rm V\/net her a touch operatlon on a touch
panel has been received by an electronic device, as in the above case, a

user nust view contents of the F0406/ 3105 2
10 BACKGROUND ART

PDAs (personal digital assistants), personal computers, ATMs
(automatic teller machines), and other various types of electronic devices have,
for example, operation buttons or keyboards, touch panels, and other user
interfaces. Users use these user interfaces to perform operation inputs to the

15 electronic equipment, such as inputting words and selecting a processing to be
executed.

In the case of a portable electronic device provided with a keyboard or
operation buttons, however, keys or operation buttons are of a reduced size,
weight, and thickness to conform with an overall reduction in size, weight, and

~"  thickness of the device; and, consequently, a user may not be able to feel that a
button has been fully depressed. To confirm if depression of keys or operation
buttons has been received in a portable electronic device, a user must view
contents of a display of a screen of the device.

In the case of an electronic device provided with a touch panel, a user

25  uses his or her fingertip or an attached pen to operate a touch panel. However,
if the fingertip or pen is not properly pointed at the touch panel, or the touch
panel is not pressed with sufficient force, the operation will be invalid. To
confirm whether a touch operation on a touch panel has been received by an

electronic device, as in the above case, a user must view contents of the



di splay. There are other types of electronic devices which report to a user,
by H#6/3108ep sound and the |ike, that an operation input has been
received, but such an audio report is alnost conpletely ineffective in a
noi sy 5 environnent such as in a street. D SCLOSURE OF | NVENTI ON An obj ect
of the present invention is to proyjde an electronic device, a vibration
generator, a vibration-type reporting nethod, and a report control 10

met hod,.enabling a user to easily confirmw thout view ng a screen receipt of
an inﬁhﬁp eration or a response of the electronic device with respect to an
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pr §sednvirranthOBudh ayiiflaSstieetVvi brati on-type reporting nmethod for an
el ectroni c device whereby a vibration 20 generator provided in the

el ectronic device is caused to vibrate, which vibration is transmtted to a
hand-t ouched portion when it is detected that an operation input to the
operati ng UMSCLOSERH (Mo INAINAION to the present invention, the
el ectroni ¢ device rePol;ts to a . user, that an operation i nput has been
recei ved, bdncehierhgl the presentiisyendan 1s30RJoMIge ags elegrogi@ devis: @ devi ce
to vi br.Et%\i’@Further, the present invention proyi des an el ectronic dlgvi ce
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operation nput.
To achieve the above object, the present invention provides an
electronic device having an operating unit for receiving an operation input, a
15 vibration generator for imparting vibration to a hand-touched portion of the
electronic device, and vibration control means for causing the vibration
generator to generate vibration when it is detected that an operation input in
the operating unit has been received. Further, the present invention provides a
vibration-type reporting method for an electronic device whereby a vibration
20 generator provided in the electronic device is caused to vibrate, which
vibration is transmitted to a hand-touched portion when it is detected that an
operation input to the operating unit is received.
According to the present invention, the electronic device reports to a
user that an operation input has been received, by causing the hand-touched
25  portion of the electronic device to vibrate.
Further, the present invention provides an electronic device provided
with an operating unit for receiving an operation input, a vibration generator

for imparting vibration to the operating unit, and vibration control means for

causing vibration from the vibration generator in the case of detecting that an



provided with a weight, a support nenber supporting the weight to allow it
to reEpﬂgééﬁﬁQﬁ and connected to the operating unit or a base nenber of the
vi bration generator in contact with the operating unit; and excitation 5
generating neans for inparting excitation to make the wei ght reciprocate.
Further, the present invention provides a vibration-type reporting nethod in
an electronic device conprising drfving a vibration generator provided in
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F0406/3105 4 with an operating unit for receiving an operation input, a
first wiibration

According to the present invention, the electronic device reports to a
user that an operation input has been received by causing vibration at the

15 operating unit.

Further, the present invention provides an electronic device provided
with an operating unit for receiving an operation input, a vibration generator
for imparting vibration to a user, and vibration control means for causing
vibration from the vibration generator in the case of detecting that execution

20 of processing instructed by an operation input to the operating unit has ended.
Further, the present invention provides a vibration-type reporting method in an
electronic device comprising causing vibration from a vibration generator
provided in the electronic device to give vibration to the user in the case of
detecting that execution of processing instructed by an operation input to the

25 operating unit has ended.

According to the present invention, the electronic device reports to a
user by vibration that the execution of processing instructed by operation input
has ended.

Further, the present invention provides an electronic device provided



generator for inparting vibration to the operating unit, a second vibration
gener atF8A0pG 1 Qdparting vibration to a hand-touched portion of the

el ectronic device, and vibration control means for causing vibration from
at |east one of 5 the first vibration generator and the second vibration
generator designated in advance by,the user in the case of detecting that
an operation input to the operatin§ unit has been received. Further, the
present .invention provides.a vihration-type reporting hod .[ n an
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at a location designated by the user in advance. Further, the present

i nventadvarpeobidére ascreireche arise dfdetectprthatedn opddation npertato tge unit for
receiving an operation input, a first vibration generator for |inparting
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neans Y&radeRd¥pPe ngPRrengane dnet elestronis, deWCesCHBPRING A3WSHIE a user ,
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generator for inparting FO406/ 3105 5 vibration to an operating unit and a
secondesdrbrenei ved,gdweetiest andf secandouihratign generators being provided in the
electronic device.

15 According to the present invention, the electronic device reports to the
user that an operation input has been received by causing vibration at a
location designated by the user in advance.

Further, the present invention provides an electronic device provided
with an operating unit for receiving an operation input, a first vibration

70 generator for imparting vibration to the operating unit, a second vibration
generator for imparting vibration to a hand-touched portion of the electronic
device, detecting means for detecting whether the electronic device is being
held by a user, and vibration control means for selecting at least one of the
first vibration generator and the second vibration generator in accordance with

25 the results of detection of the detecting means and causing vibration to be
generated from the selected vibration generator in the case of detecting that an
operation input to the operating unit has been received. Further, the present

invention provides a vibration-type reporting method in an electronic device

comprising selecting at least one of a first vibration generator for imparting



vibration to a hand-touched portion of the electronic device provided in the
el ect ridd@6/3806ce and causing vibration to be generated fromthe sel ected

vi bration generator to give vibration to the user in the case of detecting
that an 5 operation input to the operating unit has been received.
According to the present invention, the electronic device reports to the
user that an operation input has béen recei ved by causing vibration at a
different |ocation in accordance wi th whether the electronic device is being
hel d bybraiwruéean eperiimghenit andk apresoadt vibresani gengyati ysinapartingct r oni ¢
device_groyided ﬁita a d'é&lay.panet over, whi ch touch panel s
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vi bration generator in contact wwth the display panel, and "'' excitation
gener aisenghatans dperaiiopaniputghex deeat receivod bykd:miﬁ?evi&nhtjbn at a

reci procate. According to the present invention, the electronjc device

r epor tdifferenthiocationr in hacorlansacwitbpetthen the sléexseonicedevicedisbheimgusi ng

Vi brah{@in at _the touch panel together with the display panel. 25 Further,
the p d By thessti on provi des an el ectronic device provided wth a display
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provi ded wth a weight,
elastic body for supporting the display panel in a vibratable manner by
vibration generated from the vibration generator, and vibration control means
15  for causing vibration to be generated from the vibration generator in the case
of detecting that a touch operation on the touch panel has been received, the
vibration generator provided with a weight, a support member supporting the
weight so as to allow it to reciprocate, and connected to the display panel or a
base member of the vibration generator in contact with the display panel, and
"1 excitation generating means for imparting excitation for making the weight
reciprocate.

According to the present invention, the electronic device reports to the
user that a touch operation has been received by causing vibration at the touch
panel together with the display panel.

25 Further, the present invention provides an electronic device provided
with a display panel over which a touch panel is superposed, a vibration
generator supporting the display panel and imparting vibration to the display

panel, and vibration control means for causing vibration to be generated from

the vibration generator in the case of detecting that a touch operation on the




a support nenber supporting the weight so as to allowit to reciprocate, and
connedtdd6/d1 @Hhe di spl ay panel or a base nenber of the vibration generator
in contact with the display panel, and excitation generating neans for
inmparting 5 excitation for making the weight reciprocate. According to the
present invention, the electronic device reports to the wuser that a touch
operation has been received by cauéing vi bration at the touch panel
together with the display panel. Further, the present invention provides an
el ect sl panel kas beew rekaived othgi vibration ggngyatos provisledowiidl a avgight.ng t he
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pane vibrate. Fu er resent invention provides an electronic
devi ce prowdtedding td tle Presdrayinvantionctheahwltramiy eldvige gepbipltayhecr een of

the display, a vibration generator placed at the touch panel and inparting
vi br atisanthtad a tomcht eperhtiparsds, beenvideeatédb by atasisinig, mgbratiobeat thedoudkd bet ween
the display and the touch panel and absorbing a vibration conponent which
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supporting the touch panel on the display screen, and imparting vibration to
the touch panel, and vibration control means for causing vibration to be
generated from the vibration generator in the case of detecting that a touch
15  operation on the touch panel has been received.
According to the present invention, the electronic device reports to the
user that a touch operation has been received by causing the touch panel to
vibrate.
Further, the present invention provides an electronic device provided
"™ with a display, a touch panel covering a display screen of the display, a
vibration generator placed at the touch panel and imparting vibration to the
touch panel, a vibration absorbing member provided between the display and
the touch panel and absorbing a vibration component which would be
transferred to the display in vibration components generated from the
25  vibration generator, and vibration control means for causing vibration to be
generated from the vibration generator in the case of detecting that a touch
operation on the touch panel has been received.

According to the present invention, the electronic device reports to the

user that a touch operation has been received by causing only the touch panel



Further, the present invention provides an electronic device provided wth
an opeFB406B 105 t for receiving an operation input, a vibration generator at
| east a part of which is provided exposed to the outside froma housi ng of
the 5 electronic device and inparting vibration directly to the user, and

vi bration control neans for causi np vibration to be generated fromthe
vibration generator in the case off detecting that an operation input to the

operati nﬁ?;éj Lt ., has been rﬁ}%ei ved. According to the present invention, the
el ect reh LSPIEY SPESSEr 10sVIDRA- 2 10 touch operation has been received by
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the operation input in the case of detecting that an operation input to the
oper at¢omgrainimedras foeeoaugingevitmdtiohutto hbe, geheratedsfoim i theentiboutiqur ovi des a
vi bration-type reporting. nmethod in an el ectronic device conprising

i dent i ganengtarha thepeassf olodetestingrthat apueperetiosi inguvitdtheiaperadngaigtner at ed
fromag vibration,generator provided in the electronic device by a vibration
mode | hHasRREWGASIY type of the operation input, and causing part of a

Vi brate. 2 AeaslEEg s et Bxbii Bk S RToHC dePBE Rt Hitiae”
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vi br atfirgm m@@iﬂrgﬁgﬁ%yﬂ@%g with the type of the operation input. Further,
the present inventionm provides an el ectronic device provided F0406/ 3105 8
with an opefattheg thei prdsent iecentiompravideenat eleotronit tdevicy igroatdeah
Jenet avtviotlrl an operating unit for receiving an operation input, a vibration generator
for imparting vibration to part of a housing of the electronic device different
15 from the operating unit, and vibration control means for identifying a type of
operation input and causing vibration to be generated from the vibration
generator by a vibration mode linked with the type of the operation input in
the case of detecting that an operation input to the operating unit has been
received. Further, the present invention provides a vibration-type reporting
~%  method in an electronic device comprising identifying the type of operation
input, causing vibration to be generated from a vibration generator provided in
the electronic device by a vibration mode linked with the type of the operation
input, and causing part of a housing of the electronic device different from the
operating unit to vibrate.
25 According to the present invention, the electronic device reports to the
user that an operation input has been received by causing part of the housing
different from the operating unit to vibrate by a vibration mode in accordance
with the type of the operation input.

Further, the present invention provides an electronic device provided



for i artingi vibration to part of a housing of the electronic device
differ 06/8A&h t he operating unit, changing neans for changing a value of a
paranmeter for controlling the electronic device in accordance with
operation input to the 5 operating unit, and vibration control neans for
causing vibration to be generated fromthe vibration generator by a

vi bration node linked wwth a valué of a paraneter changed by the changi ng
means bﬁ t he operation,i E‘Em in.the case of detecting that an operation
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and driving a vibration generator provided in the electronic device in the

case qtceioedchy rt_gautsht)%1 pant ofphe diduying different fonortheadparating tinhat been

recei ved and having the vibration F0406/ 3105 9 generator cause the

oper atvibrgtanby a ovibirbtianentndec ansacrprdencer witht ither ¢hanged value of a
parameter.

15 Further, the present invention provides an electronic device provided
with an operating unit for receiving an operation input, a vibration generator
for imparting vibration to the operating unit, and vibration control means for
identifying a type of the operation input and causing vibration to be generated
from the vibration generator by a vibration mode linked with the type of the

"™ operation input in the case of detecting that an operation input to the operating
unit has been received, the vibration generator provided with a weight, a
support member for supporting the weight so as to allow it to reciprocate and
connected to the operating unit or a base member of the vibration generator in
contact with the operating unit, and excitation generating means for imparting

25 excitation for causing reciprocation to the weight. Further, the present
invention provides a vibration-type reporting method in an electronic device
comprising identifying a type of an operation input and driving a vibration
generator provided in the electronic device in the case of detecting that an

operation input to an operating unit has been received and having the vibration



wei ght _connected to the operating unit or a base nenber of the vibration
gener aF@A0bM Kdnt act with the operating unit. According to the present

i nvention, the electronic device reports to the 5 user that an operation

i nput has been received by causing an operating unit to vibrate by a

vi bration node in accordance with the type of the operation input. Further,
the present invention provides an ectronic device provided wth an
operating unit for receiving an operation input, a vibration generator for
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fromthe F0406/ 310 vi bration generator by a vibration node |linked with
a val uenlodd aviplatherstadne of a parameter changed by the changing means by the
operation input in the case of detecting that an operation input on the operating
15  unit for changing the value of a parameter has been received, the vibration
generator provided with a weight, a support member for supporting the weight
so as to allow it to reciprocate , and connected to the operating unit or a base
member of the vibration generator, and excitation generating means for
imparting excitation for causing the weight to reciprocate.
~0 According to the present invention, the electronic device reports to the
user that an operation input changing a value of a parameter has been received
by causing an operating unit to vibrate by a vibration mode in accordance with
the changed value of a parameter.
Further, the present invention provides an electronic device provided
25  with an operating member for causing a value of a parameter for controlling
the electronic device to change continuously, a vibration generator for
imparting vibration to a user, changing means for changing the value of a

parameter based on an amount of operation of the operating member, and

vibration control means for causing vibration to be generated from the



changed by the changi ng neans by the operation in the case of detecting that
an opeF9456ﬁ3MHbut of the operating nember has been received. According to
the present invention, the electronic device reports to the 5 user that
operation of the operating nenber continuously changing the value of a

par anmet er has been received by a vipration node in accordance with the
changed value of a paraneter. Furth€ef, the present invention provides an

el ectroni c.device provided .with an operating unit fqr receiving an

oper at Y'sation gengsatarchy & m%@raalqnemdoeoimkfa Withs 3 jyalug ok RePYPERYET on
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According to esent tnvention, t el ectronic device reports to the
usgr iR At %E@féﬁéﬁ) Bfithe WpdratinaaBnitRFadoftthubusdy \Glﬁh@iﬂ? Rh&R@gud N
accordance with the | evel of presSure of the operation input. Further, the
pr esendt a pegaineter haobedeseasivelddsy novibeatien imedprinvicdeddandd twithntleper at i ng
unit for receiving an operation input, sound producing neans for inparting
an audthangsgovaluemfz parametgryi brati on generator for inparting vibration to

the user, and report control, nmeans for reporting to the, user tha n
operation iE%Beha@ebﬁéﬁ?eﬂédm’%ﬁ%sprﬁﬁ’ 13@5 PBastecHmirdeHee sRT@NHée(Sr oduci ng

nmeans a t he vi ratior)( ener at or desj na{.ed.b {he user .k n qdvanc in the

case oPIALEPFIAING, 4P AT SECsiNng AN omaatoR iphet ARddeesHt A levebohas been
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Il mparting an audi o report to t user and vibration g rator 1 nparting
vi br atthervibeatidie géﬁafatdﬁby@n@imaitibﬂ rhbde liskediwithdianeeel of prsseasef of

detecting FO406/ 3105 11 that an operation input to the operating unit has
been rtheaiperdationtinpstdetected by the operating unit in the case of detecting that
an operation input to the operating unit has been received.

15 According to the present invention, the electronic device reports to the
user that an operation input has been received by a vibration mode in
accordance with the level of pressure of the operation input.

Further, the present invention provides an electronic device provided
with an operating unit for receiving an operation input, sound producing

""" means for imparting an audio report to a user, a vibration generator for
imparting vibration to the user, and report control means for reporting to the
user that an operation input has been received using at least one of the sound
producing means and the vibration generator designated by the user in
advance in the case of detecting that an operation input to the operating unit

25 has been received. Further, the present invention provides a report control
method in an electronic device comprising reporting to a user that an operation
input has been received using at least one of sound producing means for

imparting an audio report to the user and a vibration generator imparting

vibration to the user designated by the user in advance in the case of detecting



producjng neans and the vibration generator being provided in the electronic
deviceFOgﬁéﬁiﬂfhg to the present invention, the electronic device reports to
the 5 user that an operation input has been received by vibration or sound
designated by the user in advance. Further, the present invention provides
an el ectronic device provided mﬁtﬂkgn operating unit for receiving an
operation input, sound producing ns for inparting an audio report to a
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resultﬁe@& the nmeasuring nmeans and reporting to the user that an operation
I nput has geen received using the selected one in 15 the case of detecting

that an OpeA;%bbﬂi‘ingnﬂéUihet présbﬁt ResRiomothentlecianid dedice’ %i:ﬁ:irl@ﬁb tir t her,
the present invention provides a report control nethod in an electronic

dedi ceusmpnphatsiang gdrativhngnpiit |lesstbeene reéesedndyprabuationg oeassund or
imparting an audio report to a user and a vibration generator for inparting
vi br atdemgnatediley thevsepmoaddattea. n t he el ectroni c device, based on the ")

measurenment_results of neasuring . neans fqr meastjri ng_th(f sound Ie&&i of
sur r oundi ngBUBPEY, hidice PERSCIB ANy CHEON cCRIOYideY épo FlacHTIe dadce Jaiovi an

[ s been gfecei ved .using the sel ected one i case of
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Further,” t resent invention provi an el ectronic Ice provided wth
an opesftgurebwitlihgh 0bf r #reidledt@oRic @Aeeias, andi repdrt e6HITG] PhedAue figr nMeans

for inmparting an audio report to a user, a vibration generator for

F0406/@16&ig at ripastt iong wif btlet i sounido pirbducie , meanei andgtheeanbraton

el Végr?ergtosrl ‘t?ans%ld on measurement results of the measuring means and reporting

to the user that an operation input has been received using the selected one in

15 the case of detecting that an operation input to the operating unit has been

received. Further, the present invention provides a report control method in an

electronic device comprising selecting at least one of sound producing means

for imparting an audio report to a user and a vibration generator for imparting

vibration to the user, provided in the electronic device, based on the

"1 measurement results of measuring means for measuring the sound level of

surroundings of the electronic device and reporting to the user that an

operation input has been received using the selected one in the case of
detecting that an operation input to the operating unit has been received.

According to the present invention, the electronic device reports to the

25 user that an operation input has been received by vibration or sound in
accordance with the sound level of surroundings of the electronic device.

Further, the present invention provides an electronic device provided

with an operating unit for receiving an operation input, sound producing

means for imparting an audio report to a user, a vibration generator for




designating at |east one of the sound producing neans or a vibration
gener aF0406f3ld3 a base station covering an area in which the electronic
device is located, and report control nmeans for reporting to the user that
an operation input has 5 been received using at |east one of the sound
produci ng neans or the vibration generator designated by a signal received
fromthe receiving neans in the caskZ of detecting that an operation input
to the operating unit has been received, Further, the present invention
provi despartimgovibraioonr t et hsdr,i necaivisigonesns clordeeceiyingnpr signad
reporting to.,a usir t hat ap operatjon énput has been r@FeLved 10 using at
| east SFHLHAUAS aldeasy the %puﬂi;ﬁm WEBEiMeANS P ® WDEdQN SeRerainr

whi ch the el ectroni.c i s located fr
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covering an area in which el ectronic device is l'ocated. Further, the
pr esendf idetetirigothatr aviopesation ahpat torthe ojsstiatiagpuniti lesdbeen trecaivedper at i ng
unit for receiving an operation 1 nput, a vibration generator able to give
vi br atFarthen the preserdndvention paaeisies| a/rapont eontrel gegibodtinam eiectromied, and
drive control neans for conbining a ﬁri ve signal for driving the, vibration
gener D¥ICE SOMPRENGSCPPEINS AC SrUSET Bhat 1o KPSFIMN 1BRIE hasshegnreaedyed dr i vi ng
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an operation i nput eratl ng un

Furt he}ﬁmd"u'&ih% hESRIL lmcpé:l’(ﬁi(;gt hRRUBIOYESE 18 tMe RiseF hAA-ikPAidiFRehEdier et hod
in an ‘el ectronic device conprising conbining a drive signal “for driving the

Vi br atingpartieipevidiratioh @o fhd 68 Hbvided tatlreelgetrenad devicef 11v i ahsoof and an
audi o signal for driving the vibration
detecting that.an operation input to the operating unit is received.

15 According to the present invention, the electronic device reports to the
user that an operation input has been received by vibration or sound in
accordance with an instruction from a base station covering an area in which
the electronic device is located.

Further, the present invention provides an electronic device provided
with an operating unit for receiving an operation input, a vibration generator
able to give vibration to a user and simultaneously cause the generation of
sound, and drive control means for combining a drive signal for driving the
vibration generator to cause generation of vibration and an audio signal for
driving the vibration generator to cause generation of sound and applying the

25 combined signal to the vibration generator in the case of causing generation of
vibration and sound from the vibration generator in the case of detecting that
an operation input to the operating unit has been received. Further, the present

invention provides a vibration-type reporting method in an electronic device

comprising combining a drive signal for driving the vibration generator to



generator to cause generation of sound and using the conbined signal to
drive FO#GOLAI8Yat i on generator to give vibration to a user and

si mul t aneously cause the generation of sound in the case of causing
generation of vibration and sound 5 froma vibration generator provided in
the el ectronic device in the case of, detecting that an operation input to
the operating unit has been recei velP According to the present invention,

the electronic device.reports to the user that operation input.has been
r ecei VRANSSy eneralionoAl paPrfien Angk an; log@\g@@étafgr Vg 2 VIBBIHM based
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i nfornation of the electronic device, an® report control neans for selecting

at 5 | eftsin Qneﬂﬁ'ﬁtibhe%é@ém@orp peevicicdoinehe slefohite del fveain ahe daner 8f or based
on location informafion acquired by the acquiring neans and using the

sel ectdgtectingrihat an bppration npintetoutheropdratingruripnsbieen reopiviedhas been
received in the case of detecting that an operation input to the operating
unit has beAacordingitoeilie puasehkinvariomrtbserieciranndeviceprapoirtieto the eport
control nmethod in an _ el ectrqnic devi ce,con%ryi si,ng .sel ecting a{) | east one of
sound Yesdtial Ag mﬁgonflﬂpuit?ﬁ?érlﬁ@%f%ﬁﬁlﬁ%i VEpgHON; YSIAL & s DE P

vi bratiaon nerator for i rtin vi bratipn t.o t er rqvided in the

ol ect srdR ARl ShusLao GREI bedil ol BerRdsPRAihl dp B8 2coBEHHORPR fevi ce
ap@ usd : : ans to report to 25 the user that an operation
ingut %hggllggﬁh&?ggéél\?&ggﬂsn the case of detecting that an operation input to
the operat ifgtH ,tthQaﬁre@@ﬁf‘ iﬁ@éﬂi&lﬁ?}lﬁ%&é&dbﬁgek@t&ﬂ% RIKAES proRiddd | on, the

el ectronic device reports to the er that an operation input has been
r ecei weithbynvoperitingn vmiit Sorngckivingcanropgration ifput)esqund groduongt i on of
the el ectroni c device. F0406/ 3105 14 Further, the present invention
provi desans feretmpariing daviapdiprwpotedo a user, a vibration generator for
imparting vibration to the user, acquiring means for acquiring location
15 information of the electronic device, and report control means for selecting at
least one of the sound producing means and the vibration generator based on
location information acquired by the acquiring means and using the selected
means to report to the user that an operation input has been received in the
case of detecting that an operation input to the operating unit has been
" received. Further, the present invention provides a report control method in an
electronic device comprising selecting at least one of sound producing means
for imparting an audio report to a user and a vibration generator for imparting
vibration to the user, provided in the electronic device, based on location
information of the electronic device and using the selected means to report to
25  the user that an operation input has been received in the case of detecting that
an operation input to the operating unit has been received
According to the present invention, the electronic device reports to the

user that an operation input has been received by vibration or sound in

accordance with the current location of the electronic device.



wi th an operation panel for receiving a touch operation, a plurality of

vi br atFo#06/gdiér at ors for inparting vibration to the operation panel
detecting neans for detecting a touched position on the operation panel,
and vibration control 5 neans for selecting at |east one of the plurality of
vi bration generators based on a tquched position of the touch operation
detected by the detecting neans a causi ng generation of vibration from

t he sel ect vj bration generator.in the case of detectjng that a, touch
operation ﬁ‘g‘ﬂfdﬂ%ﬂ dii@r BESSBRL pakention Pexides ﬁ@c%lﬁ%r@qutdqvh‘é@ ,Pfﬂﬁtd%fesent
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driven in accordance with a touched position in the case of reporting to

t he usmr abttpuehéd giosavion dtthe toachtompeatiohi detetizd beehe rdetedtneg méand her, the
present invention provides an el ectronic device provided wth an operation
panel dnst caesisgvgengrativouveh vaprationi tiom ghel seledtedyvibratiphrggnayatorgener at or s
for inparting yvibratjon to the gperati gn panel, detecting ns for

det ectt ﬁgcaéet@ﬁéﬁ@@tw@sthatom tauch m%@%@attpoﬁwpan@ra,tlcgbﬁéngf ?xﬁg bRsns for
generatin rive signals for driving the plurality of. vibration generators
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operation has been , and vi bratTon control neans for applying
drive gd¢@gnahic denricabasedyon thaogehed gidsidonpane cauting vebesitiamn @enerators

to cause vibration to be generated fromthe vibration generators. Further,
t he prnabmtiori ﬁnmntthcrselt@neglxébwms gepemipres the daseanfi detectipg thapar t i ng
et hoc%milgh %r];e?allt?grg [tg t i g ogglye{tfoen gglrlrglr}ilassi Qgen recetved.
15 According to the present invention, the electronic device switches the
vibration generators driven in accordance with a touched position in the case
of reporting to the user by vibration that a touch operation has been received.
Further, the present invention provides an electronic device provided
with an operation panel for receiving a touch operation, a plurality of vibration
generators for imparting vibration to the operation panel, detecting means for
detecting a touched position at the operation panel, generating means for
generating drive signals for driving the plurality of vibration generators so that
an amplitude of vibration caused at a touched position of the touch operation
detected by the detecting means is increased due to mutual interference of
25  oscillatory waves generated from the plurality of vibration generators in the
case of detecting that a touch operation on the operation panel has been
recetved, and vibration control means for applying drive signals generated by
the generating means to the vibration generators to cause vibration to be

generated from the vibration generators. Further, the present invention




detecting a touched position and generating drive signals for application to
a pIJHHﬁKV?lﬁﬁ vibration generators to drive the vibration generators to
give vibration to the user so that an anplitude of vibration caused at a
touched 5 position of the operation panel is increased due to mnutual
interference of oscillatory waves,generated fromthe plurality of vibration
generators provided in the electrégic device in the case of detecting that

a touch opgratiqgn t.o an operation nel. has been r.eceived. According to the
or eseRrOVIflRs A VETAlORAYPedRPPERNE THEPIOGHN fs CLERERNICHEVIE) CRmIITifge of t he
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recei ved by~”causing generation of vibration fromthe“plarality Vi bration
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provided wth an operation panel Over which a defornation |ayer able to

des or pmobitioryidft did @perstion pearRdsEdin@epbed ahiet Yo ofuvidlr aitepferaedtercft ors each
inmparting vibration to the operation panel, detecting neans for detecting a
t ouchedcillateiyt iwaves genkeated drami the plaraity efevibrationgemesators progdedr at i ng
drive_signals for driving the plurality of vibration generators so that the
t hi ckiedBe glegmenicyeeviceain Hie cage of detacting dhabapesichi eperstionh® asuch

oper ati on detect eﬂhgght he det eati ng nmeans becones thinner or thicker than
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of a touched position on the operation panel ~thinner or thicker than that

at t hgehérators imthe tasecoi negpdyimpitaithe useretliaretmelFopottiRinhad beenf

oscillatory waves generated fromthe vibration generatqors in the case of
received by causing generation of vibration from tge plurality of vibration
generators.

15 Further, the present invention provides an electronic device provided
with an operation panel over which a deformation layer able to deform by
vibration is superposed, a plurality of vibration generators each imparting
vibration to the operation panel, detecting means for detecting a touched
position on the operation panel, generating means for generating drive signals

™ for driving the plurality of vibration generators so that the thickness of the
deformation layer at a touched position of the touch operation detected by the
detecting means becomes thinner or thicker than that at the time of
non-touching due to mutual interference of oscillatory waves generated from
the plurality of vibration generators, and vibration control means for applying

25  drive signals generated by the generating means to corresponding vibration
generators and causing vibration to be generated from the vibration generators.

According to the present invention, the electronic device makes the

thickness of a deformation layer of a touched position on the operation panel

thinner or thicker than that at the time of non-touching by mutual interference



reporting to the user that a touch operation has been received by causing
vibrafFﬁzO@Blﬁé generated froma plurality of vibration generators. Further
the present invention provides a vibration generator provided 5 with a

wei ght, a support nmenber for supporting the weight to be able to linearly
reci procate and connected to a vibrgtory nmenber to which the vibration
generator inparts vibration, or a e nenber of the vibration generator in

contact.with the vibratory ne , excitation generating, neans for
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generating nmeans sto e recipro t qui y stops due
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generator provided w a weight, a support nenber for supporting the

wei ghtlinearbe mbiprocate raexd pometedartd aoviected traembkirbtat adychretiizer gi ven
vibration by the vibration generator or a base nenber of the vibration
gener aibration cgencagtor impharts heibratieat oy anbasermembsrt af i ihe yabration ng neans

for inmparting. excitatian for causing reciprocat.ion to the weight, and brake
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perspective view illustrating the appearance of a
generated from the excitation generating means and imparting contact

resistance to the weight.

According to the present invention, in the case that the generation of
15 excitation from the excitation generating means stops, the reciprocation of the
weight quickly stops due to contact resistance.

Further, the present invention provides a vibration generator provided
with a weight, a support member for supporting the weight to be able to
reciprocate and connected to a vibratory member given vibration by the
vibration generator or a base member of the vibration generator in contact
with the vibratory member, excitation generating means for imparting
cxcitation for causing reciprocation to the weight, and brake means for
contacting the weight and causing reciprocation of the weight to stop in the
case that the generation of excitation from the excitation generating means has
25  stopped.

According to the present invention, the brake means causes the
reciprocation of the weight to immediately stop in the case that generation of

excitation from the excitation generating means has stopped.



according to a first enbodi nent of the present invention. FIG 2 is a block
di agraﬁﬂ‘&@ﬁ@dt(}ﬁati ng a hardware configuration of a 5 PDA according to the
enbodinment. FIG 3 is a sectional view schematically illustrating a state of
pl acenent of an oscillatory actuator in the main case of the PDA according
to this enbodinent. FIG 4 is a vieyvillustrating a waveformof a drive
signal applied to the O oscillatory’ actuator according to this enbodi nent.

FIG 5 is I r | ai ni t ration of a vibration control
pr ocessi ng%hﬁgcﬁmwtléﬁm?n?%ﬂvﬁﬁﬁgﬁh ng to this enbodi nent.

FIG 6 is ocgk.diagramillustrating the.hardware confiqurati f a PDA
Rccor di ng B deibiit HEDRSRtAGig (RUSERUIEHDe, ADBRUIRGSE 08 DAY [ a
secti (YT S | ealdy LI ' .e of placenent of a

oi br ararordiig o ﬁgﬁgfi%@é@dﬁleﬂggﬁ%éﬁéc F%ﬁ%@@“thi s embodinent. FIG 8 is
a perspecti vVhew il ratd Qﬁ:ﬁ% ~acgergding to
this enbodiprrlg%t.g ‘—gl gbgﬁ?(sagdé}?g{wqml%str f?g%rga&g?/%ﬁ%fmlgﬁd??v% vol t age
appl i @DMRoadcordi 8 tic eafbdihittt o this enbodinent. FIG 10 is a view
illustrating vibration occurring at the front surface of a touch panel
accordi ng tldG.M3 $s estotlonahvievwisCherhhticalls illustratingra sface ofpphedmeny t he
operation of a vibration control processing 2 executed by the CPU in a PDA
accor difngnt eseiHatory2scmodiinetite. nRig. case id thepdape accordingeto ithisust r at i ng

t he appearg,nce of a PDA according to a third enbodi mrent of the present
i nvenmdPodiment. 13 i s a bl ock di agramillustrating the hardware

cont gur st iapyof 12, 28 ARREA e Maline AP SLR b R AORIOR 4y PO 24
PT§Ce RN tdry 4EaIH:S al¥ordifg 16 thiseAbBRnaRLOr di ng to this
FIG. 5 is a flow chart for explaining the operation of a vibration control
processing 1 executed by a CPU in the PDA according to this embodiment.
FIG. 6 is a block diagram illustrating the hardware configuration of a

PDA according to a second embodiment of the present invention.

15 FIG. 7 is a sectional view schematically illustrating a state of placement
of a vibrator in the main case of the PDA according to this embodiment.

FIG. 8 is a perspective view illustrating the appearance of a DC motor
according to this embodiment.

FIG. 9 is a view illustrating a waveform of a drive voltage applied to a
vibrator according to this embodiment.

FIG. 10 is a view illustrating vibration occurring at the front surface of a
touch panel according to this embodiment.

FIG. 11 is a flow chart for explaining the operation of a vibration
control processing 2 executed by the CPU in a PDA according to this
25 embodiment.

FIG. 12 is a perspective view illustrating the appearance of a PDA
according to a third embodiment of the present invention.
FIG. 13 is a block diagram illustrating the hardware configuration of a

PDA according to this embodiment.



enbodinent. FIG 15 is a flow chart for explaining the operation of a

vi br atF@406/3106nt r ol processing 4 executed by the CPU in a PDA according to
this enbodinent. FIG 16 is a view illustrating an internal structure of a
PDA according to a fourth enbodi nent of the present invention. FIG 17 is a
bl ock diagramillustrating the hardware configuration of a PDA according to
this enbodiment. FIG 18 is a flowléhart for expl ai ning the operation of a
vi bration control processing 5 executed by the CPU in a PDA according to
this enmbodiléend4 H @ flogvichart foswexplaizingathen@penation ephal vébnationur e of a

PDA according to 15 g first I ficati of thig epbodinent. FIG . 20 is a
vi ew SOt PEOCESSHIDI @fe%tgglmén%eo 2\ éma%dg@fﬂgmrdl%c@rﬁwg to this
m)difica]i'g‘?(ié n. FIG 21 is a view of another exanple of placenent of an

el ast %N (ﬁ%?nt. according to this nodification. FIG 22 is a view of another

crample of IGegSell ORGRR, SHEEULF, SRORne2BRhRitR 4 sy Mpligcetor.
o SecommIbAIAD £liR s BOUIRPULE 2008 Sl ot 70 on

enbodigigbddinténe, 25 is a sectional view for explaining an internal structure
of an ATM according to a fifth enbodi nent of the present invention. FIG 26

is a secti dfidh. M & olew ittadirhiingtanomtemad spoasturewt ©PDA aceording tof an
oscillatory actuator according to this enbodi nent. F0406/3105 19 FIG 27 is
a sectd tovath einbodinrend xfithe prasgrdrinvandonal structure of an  ATM accordi ng
toafirst Fr}%g.i f 7I is tai lg)lgcﬁfditf;tgirgmei uosgria[cri%rét the hardware configuration of a

') PDA according to this embodiment.

FIG. 18 is a flow chart for explaining the operation of a vibration
control processing 5 executed by the CPU in a PDA according to this
embodiment.

FIG. 19 is a view illustrating an internal structure of a PDA according to

15 a first modification of this embodiment.

FIG. 20 is a view of another example of placement of an elastic member
according to this modification.

FIG. 21 is a view of another example of placement of an elastic member
according to this modification.

FIG. 22 is a view of another example of placement of an elastic member
according to this modification.

FIG. 23 is a view illustrating an internal structure of a PDA according to
a second modification of this embodiment.

FIG. 24 is a view illustrating an internal structure of a PDA according to

25  athird modification of this embodiment.

FIG. 25 is a sectional view for explaining an internal structure of an
ATM according to a fifth embodiment of the present invention.

FIG. 26 is a sectional view of a modification of a position of placement

of an oscillatory actuator according to this embodiment.



FIG 28 is a sectional view for explaining an internal structure of an ATM
accor dF64068 1d5second nodification of this enbodinent. 5 FIG 29 is a
sectional view for explaining an internal structure of an ATM according to
athird nodification of this enbodinment. FIG 30 is a sectional view for

expl aining an internal structure of_ an ATM according to a fourth

nodi fication of this enbodinent. FIi& 31 is a sectional view for expl ai ni ng
an internal_structure of an ' 0 ATM according to a fifth nodification of

thi s enbodilfEnt 27FisGa Kztionah viewwlarf explaimgohs otemad saradere oifspi ay of a
PDA a}&g rding .o a fi{_st exalgl e. of g sj xt h. enpbodi nent of the present

i nventbi aceprdingdojastisstunedifigatien phthisErabedieedt m data table stored in a

nenory in A.according to,the first exanple of. this,enbodi nent.. 15 FI G
Ta s o v G RO Bk tioRahaieolan BRP IS, 8n driermal Smiaet B8 ath

il ' PDA di . fifkst I f thi
ol | AR MeRFA3D A LD R RRAb A LGB 5, 1l S
lied t 4.l : ' | t ' I
opg] | o0 12 s 906k LaLaIyAP AT BBEPAASEAALAR e sy Sxampl o
Si gna|A'FMhb€6irdiﬁ%%8 a 95fd Medificktinat ethes eldbRliffféntaccording to the first

exanpl e of this nbodinment. FIG 37 is a viewillustrating a waveformof a
drive signdI(@ppliwdatsectionalviewcidd aicglra:irnimgt aatinaternal atiRfAuacofrai ng to
the first exanple of this enbodinment. FIG 38 is a view of an exanple of

t he scAEMhadcanpling tofa fourtnmaedifwationgof this esdwahithentanpl e of this

enbodi nent._ FIG 39 is a view of an exanpl.e of the screen display of a PDA
F0406/ 3105 EF61. Atdsraissgtiopal Wée\ye&nwéﬁmgeaafmtwgl stsduieept .anF| G 40
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FIG. 32 is a view of an example of the screen display of a PDA
according to a first example of a sixth embodiment of the present invention.

FIG. 33 is a view illustrating a waveform data table stored in a memory
in a PDA according to the first example of this embodiment.

15 FIG. 34 is a view illustrating a waveform of a drive signal applied to an
oscillatory actuator in a PDA according to the first example of this
embodiment.

FIG. 35 is a view illustrating a waveform of a drive signal applied to an
oscillatory actuator in a PDA according to the first example of this

Y embodiment.

FIG. 36 is a view illustrating a waveform of a drive signal applied to an
oscillatory actuator in a PDA according to the first example of this
embodiment.

FIG. 37 is a view illustrating a waveform of a drive signal applied to an

25 oscillatory actuator in a PDA according to the first example of this

embodiment.

FIG. 38 is a view of an example of the screen display of a PDA
according to a second example of this embodiment.

FIG. 39 is a view of an example of the screen display of a PDA



in a PDA according to the second exanple of this enbodinent. FIG 41 is a
vi ew oF040684&%pl e of the screen display of a PDA 5 according to a third
exanple of this enbodinment. FIG 42 is a viewillustrating a waveform data
table stored in a menory in a PDA according to the third exanple of this
enbodinent. FIG 43 is a viewillustrating a waveformof a drive signal
applied to an oscillatory actuato2lin a PDA according to the third exanple
of this enbodinent. FIG 44 is a viewillustrating a waveformof a drive
si gnalacgppdlingdta thesseconslcgndmpler ¢f thas emlmodiimed. PDA according to the third
exanpl e of Qjés enbodi rre_n{. FIG 45 is a via‘ng [ Igustrati ng a waveform of a
drive signdilGpif iea iewanlusteatingea wanedpymacatadeble stered pmA Meswi ng to

e i BEES RS ERVE Ay S R 155 SR

. _ g Con. Bl G 47 i . . .
erbodh et G, B S5 DY Sl Cor e, bl By OE Aphb st ot o
thg pra%%%p(?idggt\r(]}?élmip@exg}ggle%ﬁ-thfs @mfbloca\t{\fggﬂgrt for explaining the operation

of “a repor processi ng execu y the CPU in a PDA according to

this enmbodiprent4) jdh @ieﬂvgilhfstlf&ct)l‘ﬁ'gewv&dﬁe‘féi’rhaddtﬁQaﬁlé"ﬁ\éﬁé&El'ina%eﬁl(g'é'i ve

signal for vibration applied n oscillatory actuator in a PDA atcording

to thiig ssPDAboentding %o th&thhd dxanmphd efithis eysiodimerg. a waveform of a drive
signal for a beeping sound applied to an oscillatory actuator in a PDA

accor di ng tldG.M3is envbewi itlmstratifig@ vEleferm ofi @drivel sighabapplyed tovavef or m of
a drive signal applied to an__oscillatory actuator, when sinultaneously
r epor OSBYIAIPEY ag¢ivatemdna addpitngatudBIS 165 the thdn@xamplePoA #kisor ding to
th'jllls enblgdé.rrent. FIG 52 is a block diagramillustrating a hardware
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FIG. 44 is a view illustrating a waveform of a drive signal applied to an
oscillatory actuator in a PDA according to the third example of this
embodiment. |

FIG. 45 is a view illustrating a waveform of a drive signal applied to an

15 oscillatory actuator in a PDA according to the third example of this
embodiment.

FIG. 46 is a view illustrating a waveform data table stored in a memory
in a PDA according to a seventh embodiment of the present invention.

FIG. 47 is a block diagram illustrating the hardware configuration of a
PDA according to an eighth embodiment of the present invention.

FIG. 48 is a flow chart for explaining the operation of a report control
processing 1 executed by the CPU in a PDA according to this embodiment.

FIG. 49 is a view illustrating a waveform of a drive signal for vibration
applied to an oscillatory actuator in a PDA according to this embodiment.

25 FIG. 50 is a view illustrating a waveform of a drive signal for a beeping
sound applied to an oscillatory actuator in a PDA according to this
embodiment.

FIG. 51 is a view illustrating a waveform of a drive signal applied to an

oscillatory actuator when simultaneously report by vibration and a beeping



PDA according to a ninth enbodi nrent of the present invention. FIG 53 is a
f1 ow chad06f3r0%xpl ai ni ng the operation of a beacon 5 receiving processing
executed by the CPU in a PDA according to this enbodinent. FIG 54 is a
viewillustrating a report node decision table stored in a nenory in a PDA
according to a 10th enbodi nent of the present invention. FIG 55 is a view
for explaining an ATM accordi ng toZ&h 11th '0 enbodinent of the pr esent
invention. FIG 56 is a block diagramillustrating the hardware

conf i gunbrd tna D Amccardinectothis egnbedinként. enbodi nent. FIG 57 is part of a
flow chart f expl aini.ng the operation of a vibration ontrol processing 6
execut ed bny(I%eS@Plﬂ arblagk dhpesamot istepting @hh%rdwayeeﬁ%ﬁgm:@n of@ 58 is

b e U S
FIG 59 i | ' | [ ATM

?ccor di nlgtstlgl(;'e %Lhci? ?%aﬂil) Y]VC(;]%& fﬁég g%@éﬂ‘%ﬁ%ngggﬁlé)ﬁgﬁq g’.faggléﬁ?“iodha:c vihgaw
enbod eee IR BPor YT BRI o AR e EPRE By 00

enbodigmBbdihehhe present invention. 25 FIG 62 is a viewillustrating a
driving object decision table stored in a nenory in an ATM according to

thi s enmbodi Rt 54AkQ viSwi Bhuatfatieny gheporf atodexdeaistomgableestoped ahizon of a
vibration control processing 7 executed by the CPU in an ATM according to
this mebudiymerd PDAV406oRIIAE ta2a 16tiGembodimeat of the prasentiinwentibnst rati ng an
of & 13th dHSaiasert arviaw for explaining an ATM. accordile fo an 1ith © P ©
"0 embodiment of the present invention.
FIG. 56 is a block diagram illustrating the hardware configuration of an
ATM according to this embodiment.
FIG. 57 is part of a flow chart for explaining the operation of a vibration
control processing 6 executed by the CPU in an ATM according to this
15  embodiment.
FIG. 58 is part of a flow chart for explaining the operation of a vibration
control processing 6 executed by the CPU in an ATM according to this
embodiment.
FIG. 59 is a sectional view for explaining a touch panel of an ATM
Y according to a modification of this embodiment.
FIG. 60 is a sectional view for explaining a touch panel of an ATM
according to a modification of this embodiment.
FIG. 61 is a view for explaining an ATM according to a 12th
embodiment of the present invention.
25 FIG. 62 is a view illustrating a driving object decision table stored in a
memory in an ATM according to this embodiment.
FIG. 63 is a flow chart for explaining the operation of a vibration
control processing 7 executed by the CPU in an ATM according to this

embodiment.




present invention. FIG 65 is a plan view illustrating an exanpl e of

pl acene0d06f3 E)Prake 5 nenber in an oscillatory actuator according to the
first exanple of this enbodinent. FIG 66 is a plan view illustrating
anot her exanpl e of placenment of a brake nenber in an oscillatory actuator
according to the first exanple of this enbodinent. 1 0 FIG 67 is a plan
view illustrating another exanple o#2placement of a brake member in an
oscillatory actuator according to the first exanple of this enbodinent.
FIG 68 is HlGi € iis| assecitanag wiewavidfustratiolg andimteenali gtraictunepbfeanto a
coil of an oscillatory actuator acgording to the first exanple of this 15
enbodi fE@tlatqy@ctyatarsaceopding top fasgicxamplg ¢ @ilﬁémb@dlmemadr&wm e
wei ght of an oscillatory actuator without a brake nmechanism FIG 70 is a
vi ew fBYCSERpH MY r eci procation of a novabl e weight of an oscillatory

di-Rg he fi I f  thi i . i
oo B8P P HiE SRR Lo GRSy . Foufls 1 ©
?‘Ctsuatﬂfepi?éimix‘?'ﬁﬁ 6&iﬁaﬁﬁ$9§£‘tu%¥&”@c§o?&in hFé.t%b?i‘i‘gﬁ%&tam;ﬁ!eGoﬂ i§S a view
il Mustrating a circuit configuration tor applying a drive “signal to a coil

and a dmdkdiseht of an oscillatory actuator according to the second exanple
of this enbodinent. 25 FIG 73 is a viewillustrating a waveformof a drive

signal appl FHG. 66 & agﬂhﬁ déwaillesgitinghaothacéxahpic afqindemegnt @ftdie second
exanpl e of this enbodinment. FIG 74 is a viewillustrating a waveformof a
dri ve biajeaheappri indan oseillatonk ecewitdr accending ¢othatforsy exempde of thésor di ng
to the second exanple of this F0406/ 3105 23 enbodinent. FIG 75 is a

sect i opfabodim@nt.| | ustrat | ng the internal structure of an

0 FIG. 67 is a plan view illustrating another example of placement of a
brake member in an oscillatory actuator according to the first example of this
embodiment.

FI1G. 68 is a view illustrating a waveform of a drive signal applied to a
coil of an oscillatory actuator according to the first example of this

15 embodiment.

FIG. 69 is a view for explaining reciprocation of a movable weight of
an oscillatory actuator without a brake mechanism.

FIG. 70 is a view for explaining reciprocation of a movable weight of
an oscillatory actuator according to the first example of this embodiment.

A FIG. 71 is a sectional view illustrating the internal structure of an
oscillatory actuator according to a second example of this embodiment.

FIG. 72 is a view illustrating a circuit configuration for applying a drive
signal to a coil and a brake coil of an oscillatory actuator according to the
second example of this embodiment.

25 FIG. 73 is a view illustrating a waveform of a drive signal applied to a
coil of an oscillatory actuator according to the second example of this
embodiment.

FIG. 74 is a view illustrating a waveform of a drive signal applied to a

brake coil of an oscillatory actuator according to the second example of this



oscillatory actuator according to a third exanple of this enbodinent. FIG
76 i s BO4O@B1i0S ustrating the circuit configuration for applying a 5 drive
signal to a coil of an oscillatory actuator according to the third exanple
of this enbodinment. FIG 77 is a viewillustrating a waveformof a CTRL
signal supplied to a switch circuit according to the third exanple of this
embodiment. FIG 78 is a view illustrating an operation panel according to a
third nodification of the present invention. FIG 79 is a view illustrating
a di alembpdiment. ch accord| ng to th| s nodification. FIG 80 is a view
illustratin +" y and a "-" y_according to this nodification. 15
FIG 81 is I‘g[cber §pé‘i:t& weciopg) V11¢Wst1ﬂ1<’9&tfﬁfglg ngapﬁ@mfdn&'féuéﬁlra obrat e

I f I d d hi d f FIG 82
e &wg@%t%m%&%tﬁﬁt@é%&#cﬁng%%@o&' gf%ﬁé@iéoﬁhfsl e'rrﬁb fmgBtuator  accor di ng
toaflfthpmﬁol%tlon Of&‘i %Eﬁres |nve 5’? afis view for
expl ai ni ng t herSet Aot il “}%/S ec?%qql &gurg@pﬂ grd é/b‘?%llang to the
t ' ' trat
the 1 PSR 18 hil At RS TR LG aedhfing fo B dpify b (1

nodi figRhiO8nodif@ner esent invention. FIG 85 i's a perspective view
illustrating the appearance of an ATM according to an ei ghth enbodi nent of

the presentFIKRVENT4 arviedbil BistatiioDE Wikt foRmRST N DRI tiindl NvipiTie@No\Next ,

enbodi nents of the present invention will be explained.” These enbodi nents
show soswitehpertist afcdrdngte skenthirdeaanipe. ofthey eshdadomelitni t  the invention
and can be chan ed as desi red W thin the scope of the present F0406/ 3105 24
i nventi on. %$r1§ta miewdilkisttating an operation panel according to a third

‘0 modlﬁcatlon of the present invention.
FIG. 79 is a view illustrating a dial type switch according to this
modification.
FIG. 80 is a view illustrating a "+" key and a "-" key according to this
modification.
15 FIG. 81 is a perspective view illustrating the appearance of a remote
controller of an electronic device according to this modification.
FI1G. 82 is a view illustrating an electrostatic type oscillatory actuator
according to a fifth modification of the present invention.
F1G. 83 is a view for explaining another electrostatic type oscillatory
actuator according to the fifth modification of the present invention.
FIG. 84 is a view illustrating the internal structure of an oscillatory
actuator according to a sixth modification of the present invention.
FIG. 85 is a perspective view illustrating the appearance of an ATM
according to an eighth embodiment of the present invention.
25
BEST MODE FOR CARRYING OUT THE INVENTION
Next, embodiments of the present invention will be explained. These
embodiments show some aspects of the present invention. They do not limit

the invention and can be changed as desired within the scope of the present




[A- | : Configuration of First Enbodinment] FIG 1 is a perspective view

i 11 ust rEg40¢/ i appearance of a PDA 10 5 according to a first enbodi nent
of the present invention. In the figure, a transparent touch panel 102 is
overlaid on a display screen of a liquid crystal display panel 103a
covering an opening of a main case 101. A user inputs operation
instructions to the PDA 10 by touchi2dg the touch panel 102 by his or her
fingertip. Note that the touch operation on the touch panel 102 nmay al so be
0 of a InwéwlIOBI Nng a pen or other operation tools. Further, the top surface

of the min case 101 is _provjded with push-button type operation keys 104a,
104b, and McFlffSﬁrEmjﬂﬂﬁlm%j operation instructions to the PDA 101 such as

f i i ff. L -FIG 2 i bl k di

Pl sttt ndAS (R it P Ebeditatitd che PDA 10 shown | B F @ 1.
As sh i j fd t he. PDA. 10 . . h | 102 i | it
toa o Rey "I 21 i PRrspive ki RS dnbOty o BRR a0t e 8 BRPPI R 11
113 i i i i i 1 . irl.| t t

1105 §ebiGiny' 893 MEPEBodh i Of he ploseAlinvBRIBATIN HHdEl vt or |
touch RanabatOR hehSKARIUF2 sableslaRl Shopeyfhgiekidn b9 o AEUEPLHA I n

respons a touch operation. Further, the splay unit 103 has"a liquid
cryst aldispliagpparyelp 2084 ct%ai@ndnaopkfﬂing of rctidinf @sec 0011 @ hiseg ihpatsdi spl ay
of the liquid crystal display panel 103a. The key input unit 111 outputs,

t o t he opRatian instrudteynsofwethat PDA di0dmatouchingdheteach panhk1(2 dyshisgr
operation of the operation 25 keys 104a to 104c by the user. The nenory 112
st or es her dyrgarip. Mate thet the toach epsration amiie teaichmrane . 1 02umapealso bge nenory

L GRSl ot I GRRBRET e T

: . Ls ' 1 This CPU
cont SmmlEe bt bR ghBh RO o o
Upon d%ﬁCEbQE @64gihugﬂﬁgréﬁé1%@idd"9h'§trﬁét%ﬂ§ h6 fRuPhAarel &k a5 gy one of

operation keys 1
turning the main power on or oft.

Next, FIG. 2 is a block diagram illustrating the hardware configuration
15 of the PDA 10 shown in FIG. 1. As shown in this figure, the PDA 10 has a
touch panel 102, a display unit 103, a key input unit 111, a memory 112, a
CPU (central processing unit) 113, a drive signal generation circuit 114, and

an oscillatory actuator 115.

The touch panel 102 outputs a signal showing a touched position on the
touch panel 102 (hereinafter called a "touch signal") to the CPU 113 in
response to a touch operation. Further, the display unit 103 has a liquid crystal
display panel 103a and a drive circuit for controlling the display of the liquid
crystal display panel 103a. The key input unit 111 outputs, to the CPU 113, a
key operation signal in response to the pressing operation of the operation

25  keys 104a to 104c by the user. The memory 112 stores programs, data, etc. for
controlling the PDA 10. Further, the memory 112 stores waveform data of the
drive signal for driving the oscillatory actuator 115.

The CPU 113 executes a program stored in the memory 112 to control

the parts of the device interconnected through a bus 116. This CPU 113



104c, it drives the oscillatory actuator 115 through the drive signal
generag'gga /3cli uit 114 to cause the touch panel 102 or one of the operation
keys 104a ?o 104c to vibrate. The drive signal generation circuit 114
generates a drive signal for driving the oscillatory actuator 115 in
accordance wth waveformdata supplied fromthe CPU 113. Further, the drive
signal generation circuit 114 appldes a drive signal to the oscillatory
actuator 115 in accordance with instructions fromthe CPU 113. The

osci | '@e&éme@at%frgﬁo&Je%nhsola_%dﬁcgﬁﬁggozsqbéé @‘1@-3’56)‘;’,‘39@3 HetOtich BT 4! | ed

novi ng per manent magnet type es ‘a perman net as a novable

wei ghtopevationtinpabdraiauhesotitl panebh0E okeirghbne @fl dpgafibi Ke3si FIALe) e by
el ectromagnetic force to cause generation of vibration. The oscillatory 15

act uat bd4d, 15 drs/edrthearschlyataryricuetei diél thappgh ¢be fdrbre sigaali generaianal
generation circuit 114 and generates vibration. FIG 3 is a sectional view
schemegireal [y 4i 1d causeatientpushspane Y92 pr avenehthe operateonkelys| s 1o act uat or
115 in_the main case 101 of the PDA 10. As shown in the figure, the top
suPf ack)4g tq Nibtglse 115a of the oscill at ory actuator 115 is | in contact

o R AT Sl AR el I Rl 00
i i . 3. i i i i , . | |5a,

o RSB ek 7,30, SRS SR B
space AP RABINECLLUIAN Ihanthe i SRR LIRY (e 22

i s seaimsliand dfiveckigng & the rr@wiﬁhth}i/sbbﬁiaﬂor e fidngé¢®alagse SWith a
magneti ¢ shield is given to the case 115a by, for exanple, formng the case
115a bnsauctiodsdtomehe Pkt Blite and grounding it or making it the same
potential. Alternatively, the F040613105 26 . case 11 5a ng% be made of a
magnet i ¢ mehibe oseidlatery actupii- bl ifeabinear pscillpteryhaciaBler ok ghtcalledl i s
supported. by the sgri g 123 in a.,state where
moving permanent magnet type which uses a permanent magnet as a movable
weight (weight) and causes the movable weight to linearly reciprocate by
electromagnetic force to cause generation of vibration. The oscillatory
15 actuator 115 is driven by a drive signal applied from the drive signal
generation circuit 114 and generates vibration.
FIG. 3 is a sectional view schematically illustrating a state of placement
of the oscillatory actuator 115 in the main case 101 of the PDA 10. As shown
in the figure, the top surface of the case 115a of the oscillatory actuator 115 is
) in contact with the liquid crystal display panel 103a and operation keys 104a |
to 104c. Further, the case 115a of the oscillatory actuator 115 is provided |
inside it with a cylindrical coil 121 fixed to the top surface of the case 115a, a
columnar movable weight 122 made of permanent magnet and having an
annular space in which the coil 121 fits, and a spring 123 for supporting the
25 movable weight 122,
Note that the case 115a of the oscillatory actuator 115 is sealed and
functions as a magnetic shield. The function as such a magnetic shield is given
to the case 115a by, for example, forming the case 115a by a conductive

substance and grounding it or making it the same potential. Alternatively, the



the weight 122 is able to linearly reciprocate in the vertical direction in
the fFQ406/31)03 he space forned inside the case 115a of the oscillatory
actuator 115. 5 The spring 123, as shown in FIG 3, is connected at one end
to the case 115a (base nmenber) that is in contact with the liquid crystal

di spl ay panel 103a and operation keys 104a to 104c and is connected at its
other end to the novable weight 1 Note that a plurality of springs 123
may al so be provided. Further, instead of the spring 123, it is also

possi btasetld Sglsmaa Isa praciet o fhe nivegn ety med berchadng h'rg%epasnbabﬁ'rtgy such as a
rubber band. The novabl e wei ght. 122 linearly reciprocates in the vertical

di rection i hhempevablguveighy I&Qelswm’te@ bythe spuingr bikin arsdatet wherni | 121

wh AC . (al ti t (dri i i s applied to the coil 121.
Byt haBeoRI | QrBeAE (OnEnFaRY JESHAPERIs BT thhHORDRLCREPGY 1.

'he oplEHG b SASHiBRabiNRp e Bt TTA8 YahPiohilAotnatiRg’ 118" 0
whicch . 23 i _ dn F , . .

transm 0 SHPE R T MEOSBIEEIS R, 1SE5hHEReD A ARG IoTHERBE 152 45 11 on
to theg/b@@@%&hbégﬁm% if Q@nfeﬁ,_‘%ivpftHQHéilﬁhid%@%lﬂi%ﬁ]aﬂﬁﬂeﬂb&%ﬁi ion of
t he novabl e wei ght 122. The principle of  genéeration of “vibration by the

osci | Igderntiondiaiat 0044 16 1(Bichanévecobase@doa ithothersendftotthe mokabld onal
accel eration occurring by a counter force of the reciprocation of the

nmovableeigit di2. Néte thatatpdutdlity ofi dpringohaB mazy alse be ipooyidedbFarther, i s
transmtted to the liquid crystal di S_g| ay panel 103a and the ogperation keys
104a tipsteadcof theespringctdbnit 1991wy popuble b9 asech suppertanegtherdiermed
peépendi.cul ar to.the front surface oé t he touch panel 102 and matches with
the dilsdes a5elpstichody ucd axa rubbes the touch panel 102 or any one of

(1S 0B e KRIGLRe 1949, A0 SRR, L EGRIOE R R § L >
O SRRSO i 1o BBheted B pd Ko evprupencin e
per f oalteendthfy) omeeat (@five iigibal) is applied to the coil 121. By the counter
force of the reciprocation of the movable weight 122, vibrational acceleration
15  occurs at the portion of the case 115a to which the spring 123 is connected.
Note that the portion of the case 115a to which the spring 123 is connected
receives a vibration component transmitted from the movable weight 122
through the spring 123 in addition to the counter force of the reciprocation
along with the reciprocation of the movable weight 122. The principle of
generation of vibration by the oscillatory actuator 115 is however based on the
use of the vibrational acceleration occurring by a counter force of the
reciprocation of the movable weight 122.
Due to this vibrational acceleration, vibration is transmitted to the liquid
crystal display panel 103a and the operation keys 104a to 104c. The direction
25  of the vibration is a direction perpendicular to the front surface of the touch
panel 102 and matches with the direction by which the user presses the touch
panel 102 or any one of the operation keys 104a to 104c and its opposite
direction. Due to this, the touch panel 102 and the operation keys 104a to 104¢

vibrate in a direction perpendicular to the front surface of the touch panel 102



Note that the oscillatory actuator 115 shown in FIG 3 is sealed by the
case ¥(pH)Eaypsg an anti-magnetic effect, but it is also possible that it
not be 5 sealed by this case 115a. Further, the spring 123 supporting the
novabl e wei ght 112 may al so be connected directly to the rear surface of the
liquid crystal display panel 103 rather than to the case 11 5a. Using an
oscillatory actuator 115 integrall 27packaged in this way has the follow ng
advantages. That is, in the case of using an oscillatory actuator 10 which
i s notmnidntvelgradidry ipatrkagmdtited t td shaefeweatiy 06 theviuder nperifermims thiee
oscillatory actuator into those to be placed at the rear surface of the
I|qU|dHKmaW&mamp@ﬁsplay panel on which the touch panel is laid and those to
be pl aced t he |n body of the el ectraonic devic supportln the liquid
crystal §%$ abé @l0SC gﬂoﬁkaﬁﬁﬁﬁorlﬁ fg“ﬁ%@é§é%ﬂ§ ﬁdsﬁﬁa é §er manent

t t 15 sur.f f. t d t al |, whi |
pl aci 16 % e R 3Bk FRERStie dTasy BHb 16 NRRaPRSSHOR! B RbhBemai n body

3 h%ed?%?%@dbﬁeﬁﬁé §5He 13h Bl iﬁﬁo@elﬁésﬁ%ﬁe {u&h%ﬁQC ?Pf%%blg‘) brati on
of th?ﬁeﬁgﬁ’ml Pso b ane(?l dlf‘&tbptén%hfe%‘ét s‘ﬁ? Bﬁf Iﬂ@i l?fcgtg o

diffi etouc to vifbrate wt
accur agystaFdr aﬁ@pwwaﬂﬁﬂnmﬁhe%s@qnsg s Iarge and al so because
an al i gnnent t en t he permanent magnet and the coil is required, the
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the cost of the product turns out expensive correspondlngly 25 Further, in
t he céle folloplingiadyantagesethatdsofn thee case of lusing ynacsalatry adpalicat el y as
ip the above, to.enable efficient vibration of the uch p nel, the support
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There Separ at e acene osc ory ac ator I's not
sui t ah@ rhein Bolyobf theieBdtitr hi8CdédBe CsufPorfiigOthe liquid crystal display
panel. For example, 1t 1s necessary to place the permanent magnet at the rear
15 surface of the liquid crystal display panel while placing the coil at a position
facing the permanent magnet at the main body side of the electronic device.

In such a case, if the accuracy in mounting the divided members is low
or deteriorates due to the aging, the vibration of the touch panel is
immediately led to malfunction; and it becomes difficult to have the touch
panel to vibrate with a stable degree of accuracy. Further, because the number
of parts is large, and also because an alignment between the permanent magnet
and the coil is required, the assembly work of the electronic device becomes
complicated. As a result, the cost of the product turns out expensive
correspondingly.

25 Further, in the case of placing the members of the oscillatory actuator
separately as in the above, to enable efficient vibration of the touch panel, the
support members of the electronic device supporting the liquid crystal display

panel such as the main body and the case must be firmly fixed; alternatively,

the mass of the support members have to be made sufficiently large compared



portabl e el ectronic device. As opposed to this, in the case of using an

i nt egr BEDHQ6f3dKAged 5 oscillatory actuator 115, the novabl e wei ght 122
(permanent magnet) and the coil 121 are housed inside the case 115a in
advance. Therefore, there is little possibility of causing the accuracy
problemin nounting the permanent mnagnet and the coil. Further, conpared
with the separate placenent, there 4&  |ess probability of the nounting
accuracy of the permanent nagnet and the coil being deteriorated due to the
agi ng. Withuthe liquidscyisgal display peaek el hereforsy shichpnaeparate placementaof with a
stabl e.degree of accuracy. Further, it is syfficient to nmpunt fhe
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be caused to vibrate such as the rear surface of the liquid crystal display panel
103a. The process of the assembly work of the electronic device can therefore
15 be simplified.
Further, the oscillatory actuator 115 gives the liquid crystal display
panel 103a to which the movable weight 122 is connected the vibration
occurring by a counter force of the reciprocation by causing reciprocation at
the movable weight 122 supported in the air. Therefore, even when the support
members of the PDA 10 such as the main body and the main case 101 are not
firmly fixed or when the mass of the support member is not sufficiently large
compared with the liquid crystal display panel 103a, the oscillatory actuator
115 can give a sufficiently large vibration to the liquid crystal display panei
103a etc. This is particularly suitable for use in a light weight electronic
25  device or a portable electronic device.
Note that when an audio signal of audible band is applied to the coil 121
of the oscillatory actuator 115, the case 115a of the oscillatory actuator 115 or

the main case 101 of the PDA 10 at which the oscillatory actuator 115 is

placed, for example, is caused to vibrate, thereby creating a sound in



the liquid crystal display panel 103a or the main case 101 etc., as a sound
anplifrﬁg?%gy chanism to which vibration generated by the oscillatory 5
act uat or 1 accordance with application of the audio signal is
transmtted, thereby increasing the volune of the sound generated at the
oscillatory actuator 115. If the oscillatory actuator 115 is used as both a
vibration generator and a sound sopgce in this way, it is possible to
greatly reduce the space taken up by the conmponents in conpact electronic

devi cegecsifings dith THEIAGIBNANMANTIAPAGET:- id WIIHSHERAOlo Unienns he

oscillatory actuator 115 as a “Soun source, It | ossible to provide sound
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outside of thé oscillatory actuator 115. Next, FIG 4 is a viewillustrating

a wavefher toqoid acrgstal elisplayapasglpl 084l ort thet neainscadd a0drgicacasiat spudd5. In
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corresponds to the 25 natural frequency f, or natural frequency f2. It is
posSsi hnebile plrerseandie peger. hade dakk of using thewddidatory astuatet dd 515 of t he

PDA 10 to resonate even with such a frequency _fo. Further, it should be
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to the oscillatory actuator 115. In the figure, the frequency fy of the drive
15 signal applied to the coil 121 of the oscillatory actuator 115 is made to match
with the natural frequency f] of the main case 101 of the PDA 10 or the
natural frequency f, of the oscillatory actuator 115 itself. Applying a drive
signal of such a frequency fj to the coil 121 causes the main case 101 or the
oscillatory actuator 115 of the PDA 10 to resonate, thereby imparting larger
. 4 vibration to the user using small drive power. That is, it is possible to reduce
the power consumption of the PDA 10. Such frequency data or amplitude data
etc. is stored in the memory 112 as the waveform data of the drive signal.
Note that the frequency f; of the drive signal may also be set so that a
frequency which is an integral multiple of the frequency f, corresponds to the
25 natural frequency f; or natural frequency f. It is possible to cause the main
case 101 or the oscillatory actuator 115 of the PDA 10 to resonate even with
such a frequency fo. Further, it should be understood that the waveform of the

drive signal is not limited to the SIN wave illustrated in FIG. 4 but may also

be a square wave, trapezoidal wave, triangular wave, and the like.



processing | executed by the CPU 113 in the PDA 10 according to this 5
enbodifeeiito/3THe vi bration control processing | is executed by the CPU 113 at
every predeternmi ned period in a period where an operation input to the
touch panel 102 or the operation keys 104a to 104c is permtted. As shown in
the figure, first, the CPU 113 determ nes whether a touch signal has been
i nput fromthe touch panel 102 and3®hether a key operation 9 signal has
been input fromthe key input unit 111 (step S 101). Wen the CPU 113
determ nes that neither the touch signal nor key operation signal has been
input, it ends the vibration contral processing 1. On the other hand, when
the GCA19peretien wif fassttmbogimeatst one of the touch signal or key

e enory 112 the
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circuit 114. At the sane tine, the CPU 113 instructs the drive signal
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CPU 113 determines that at least one of the touch signal or key operation
signal has been input, it first reads from the memory 112 the waveform data of
15  the drive signal to be applied to the oscillatory actuator 115 (step S102).
Note that even when the CPU 113 determines that a touch signal has
been input from the touch panel 102 at step S101, when it detects that a
touched position of the touch panel 102 based on the signal falls outside the
display areas of the touch buttons displayed on the display screen, the routine
does not proceed to the processing of step S102, the vibration control
processing 1 ends.
Next, the CPU 113 outputs the waveform data read from the memory
112 to the drive signal generation circuit 114. At the same time, the CPU 113
instructs the drive signal generation circuit 114 to generate a drive signal (step
25 S103). In response to the processing of step S103, the drive signal generation
circuit 114 generates a drive signal using the waveform data supplied from the
CPU 113.
Next, the CPU 113 resets the count value for counting the time for the

drive signal to be applied (step S104). Further, the CPU 113 instructs the drive



generation circuit 114 applies the drive signal to the oscillatory actuator
115 5 FO400f*El(feriod until the cessation of application is instructed by the
CPU 113. Due to this, the oscillatory actuator 115 is driven and causes the
touch panel 102 and the operation keys 104a to 104c vibrate in a direction
perpendicular to the front surface of the touch panel 102. Further, the CPU
113 increnents the count val ue for %bunting the time 9 of application in
response to the start of counting of the tinme of application (step S 107).
Fur t hesignahgeupatiomsctevdr hihée inistbapplymg thendrivessigoak tridp 851 Q§u nt
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above, according to the present enbodinent, in the case of detecting an
oper atthenfrpnpsirtaec phiéhe seiweh panel 1822 or any one of the 25 operation keys
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from tthe present embodiment, the prescribed time is set to 0.5 second.
When the counted time of application is less than the prescribed time,
15  the CPU 113 returns to step S107 and increments the time of application. In
the case that it is determined that the time of application has exceeded the
prescribed time, that is, when the counted time of application has reached 0.5
second, the CPU 113 instructs the drive signal generation circuit 114 to stop
the application of the drive signal (step S109). The CPU 113 then ends the
) vibration control processing 1. When the cessation of application is instructed
by the CPU 113, the drive signal generation circuit 114 stops applying the
drive signal to the oscillatory actuator 115.
As explained above, according to the present embodiment, in the case
of detecting an operation input to the touch panel 102 or any one of the
25  operation keys 104a to 104¢, the CPU 113 drives the oscillatory actuator 115
to cause the touch panel 102 or the operation keys 104a to 104c to vibrate.
Therefore, the PDA 10 can report, to the user, that an operation input has been

approved by way of vibration. As a result, the user can confirm if the

operation input to the touch panel 102 or any one of the operation keys 104a to



oscillatory actuator 115 is high. Therefore, by building the oscillatory

act uat grg40%/31§si nto the PDA 10 so that the direction of vibration becones
perpendi cular to the front surface of the touch panel 102 or the direction
of depression of the operation keys 104a to 104c, it is possible to give
the user by vibrational stinulus the feeling of pressing the touch buttons
or operation keys when touching th&touch panel 102 or when depressing thin
operation keys 104a to 104c. Further, by applying an audi ble band audio

si gnal 10dcthae te@inl apptbvedl Byhthe PO 1 Dakithpuaeiciaimy thelsorebh displagssi bl e to
use the oscillatory actuator 115 also as a sound source. Further, the tine
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Further, the oscfllatory actuator 115 houses The coil 121”and novab

wei ght stidaligghdefechiggcas erédfingser) esudip Hutngis o dserationokeyd avidn el d.
Therefore, the oscillatory actuator 115 is not affected by the nmagnetic

f or ce touchmg the ¢conglopanek 162 amehebAddirepsiogi then apevatian ikeysFLd4sers , t he
magnetic force generated fromthe coil 121 in the oscillatory actuator 115
does nb@4c.affect the surrounding conponents. F0406/3105 33 It is inportant

For ce- 1 om FHENEGbARBINE ConHuNBHs oG Ml eRel thendiia obdser acy of
di v eCtJ)?c@llg{or&ha%tﬁgt%ﬁ’ H13¢ ﬁtiis%sgfblé 1§ JEB‘{EB'o%cYI?A@P)F actuator 115 also as
a sound source.
Further, the time of vibration may be set short such as 0.5 second. By
15 doing this, when, for example, the touch panel 102 or any one of the operation
keys 104a to 104c is operated, it is possible to give the user by vibrational
stimulus a feeling of operation similar to that of a "click". Here, a "click"” is
the feeling of operation caused when pushing and releasing the button of a
mouse when selecting an icon or button displayed on the screen of a display
. s by operating the mouse. To give such a "click", the time of vibration is
preferably not more than one second at the maximum. Further, by making the
vibration time short, it is possible to reduce the drive power of the oscillatory
actuator 115 and reduce the power consumption of the PDA 10.
Further, the oscillatory actuator 115 houses the coil 121 and movable
25 weight 122 inside the case 115a sealed to function as a magnetic shield.
Therefore, the oscillatory actuator 115 is not affected by the magnetic force
from the components of the PDA 10 provided around it. Further, the magnetic

force generated from the coil 121 in the oscillatory actuator 115 does not

affect the surrounding components.



122, that is, the accuracy of direction of the vibration generated fromthe
5 oscipbgbgﬁyugytuator 115. The reason is that if the direction of vibration
generated fromthe oscillatory actuator 115 deviates fromthe right
direction due to the magnetic force fromthe surroundi ng conponents, it
beconmes inpossible to give the user a feeling of pressing the touch buttons
or operation Kkeys by vibrational s33 nulus. Further, prevention of the
magnetic force of the oscillatory actuator 115 fromaffecting the

sur roundi ngltc dgpigmearttant Soi prevdndnthd roseilémeny i aguat® flusctiemi bgigd the
surroundi ng conponents. In the E_Desent enbodi nent, the explanation was
gi ven affected bﬁihemEgnemméoroeq th ¢ln@suaﬂounchpga30m1ame¢nts1103mam;tamsed
However, in the case of using r!‘fjcat hode ray tube) instead 15 of the
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malfunctioning of the surrounding components. In the present embodiment,
the explanation was given of the case where the liquid crystal display panel
103a is used. However, in the case of using a CRT (cathode ray tube) instead
15 of the liquid crystal display panel 103a and placing near the CRT an
oscillatory actuator not having an anti-magnetic effect for vibration of the
touch panel 102, the display of the CRT may be distorted in color or form due

to the magnetic force generated from the oscillatory actuator.
Note that in the present embodiment, the explanation was given with
+ respect to a configuration causing vibration of the touch panel 102 or
operation keys 104a to 104¢ or other operation units Under this configuration,
vibration is conveyed to the fingertip of the user performing the operation
input. However, conveying vibration to the hand of the user holding the PDA
10 rather than the fingertip performing the operation input is also possible by
25 employing a configuration that causes vibration at the main case 101 of the

PDA 10.

[B: Second Embodiment]

In this embodiment, the explanation will be given of the case of



5 [B-1: Configuration of Second Enbodinent] FIG 6 is a block diagram
I ustF@ 63 1t0Fe hardware configuration of a PDA 20 according to this
enbodi ment. As shown in the figure, the PDA 20 has a touch panel 102, a
display unit 103, a key input unit 111, a nmenory 112, a CPU 113, a drive
signal generation circuit 211, a vibrator 212, and an encoder 213. The
menory 112 stores waveform data of 38 drive voltage for driving the vibrator
212. The CPU 113 executes a vibration control processing 2 (see FIG 11).
| n t hermpkying alsiEtonyitpar BG amtonmst a fvibratidie genedtopaNete o or  any
one of the gperation keys 1043 to 104c, the CPU 113 drives the vibrator 212
15 t hrtbtﬁgﬁm%ﬂdlmw,eﬂhﬂ sprae 1gterenge rovnesals are used fob pestioBSAMIGICh panel
to .vibrate. Furthe t he CPU

102 or .pne o he ,operation keys 104a to 104 ,
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da?a s[?ﬁgf@eoﬁﬁ%r%goaép%%@iﬁg%ﬁélﬁ%@,} the drive signal generation
circuit 21IFRPPHiigsa bilscld diy, f?iiﬂﬂﬁkaﬁﬁ%tth@ Ardvadrer c uratRecergance with

an instruction fromthe CPU The vibrator 212 is a not or havi ng an
eccentPDa 26i &tﬁordirtdg,at(bleﬁist embodiménthat tshovve ini theafigure) thei BDdY i20en by a
drive signal applied fromthe drive signal generation circuit 211 and

gener dtassa taunhapanel. 102,@ dizplay anget@3,onkey unput soitehids, iacaenyonyl 1 L3t r ati ng
how the@vﬁbrator 212 is, placed in.the main ﬁase 10] of thg PDA 20. Furt her,
FIG & @PH 1par @pdeives signabvgenaratipnagireigit hhlappytnate 242, and wpr at or
215. As SBOW?Y i3n F0406/ 3105 35 FIG 7, the vibrator 212 housed in a case
213a iD°PAsE&d3at the bottom surface of the liquid crystal display panel
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confi gybRAckPY 12. PhenOPDF 1 BP3xBaNIRSG PibratsR Rohtol processing 2 (see FIG.
11). In the case of detecting operation input from the touch panel 102 or any
one of the operation keys 104a to 104c, the CPU 113 drtves the vibrator 212
15  through the drive signal generation circuit 211 to cause the touch panel 102 or
one of the operation keys 104a to 104c to vibrate. Further, the CPU 113
determines the timing for stopping the application of the drive signal to the
vibrator 212 on the basis of rotational angle information supplied from the
encoder 213.

The drive signal generation circuit 211 generates a drive signal for
driving the vibrator 212 in accordance with the waveform data supplied from
the CPU 113. Further, the drive signal generation circuit 211 applies the drive
signal to the vibrator 212 in accordance with an instruction from the CPU 113.
The vibrator 212 is a DC motor having an eccentric weight attached to its

25  shaft. The vibrator 212 is driven by a drive signal applied from the drive signal
generation circuit 211 and generates vibration.

FIG. 7 is a sectional view schematically illustrating how the vibrator
212 is placed in the main case 101 of the PDA 20. Further, FIG. 8 is a

perspective view illustrating the appearance of the vibrator 212. As shown in



5 weight 222 attached to an end of a shaft 221. When a drive voltage (drive
signalpohg?gpﬂtjed to the DC notor 223, the eccentric weight 222 attached
to the shaft 221 rotates, and the rotational novenent of the eccentric

wei ght 222 causes vibration at the case 212a. Note that when using the

vi brator 212, unlike the case of the oscillatory actuator 1 115 explained in
the first enbodinent, the direction3%r node of vibration generated fromthe
vi brator 212 varies depending on the initial position of the eccentric

wei ght FE2270thé hébracdral i Dhausdiriact case 2124 he picabhvthe?B3ttotpsadse the
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the same vibration to be generated by the vibrator 212 every time, it is
necessary to detect the position of the eccentric weight 222 and cause the
15 eccentric weight 222 to rotate from the same position in the same direction at
all times.
For this purpose, as shown in FIG. 6, the PDA 20 according to this
embodiment is provided with the encoder 213. This encoder 213 detects the
rotational angle information of the DC motor 223 and outputs it to the CPU
, 113. The CPU 113 determines the timing for stopping the application of the
drive voltage to the DC motor 223 on the basis of the rotational angle l
information supplied from the encoder 213. For example, in this embodiment,
as shown in FIG. 7, the timing of cessation of application of the drive voltage '
to the DC motor 223 is determined so that the eccentric weight 222 stops at |
25  the position of exactly 12:00 when centered about the shaft 221. Note that
when using a stepping motor instead of the DC motor 223, it is possible to
detect the position of the eccentric weight attached to the shaft without using
the encoder 213.
As explained above, by controlling the stopping position of the



5 103a. Due to this, the touch panel 102 vibrates in a direction

per penB040bA 1% its front surface and this vibration is transmtted to the
fingertip of the user operating the touch panel 102. Next, FIG 9 is a view
illustrating a waveformof a drive voltage applied to the vibrator 212.

FIG 10 is a viewillustrating vibration occurring at 1 the front surface
of the touch panel 102. In the cas&3ff the vibrator 212, the rotational

speed of the DC notor 223 changes in accordance with the drive voltage
appl i eecendiie shafleA22 hi¢ is grossibde 40 make dhofdirdesiopoofrvilonatipp3gengretess  wi t h

t he nagural frequenc , of the i n. case 101 of the PDA 20 or _the _natural
frequeﬁrew th SibiRa 3] bindleh tngf{?etqﬁm@wwéé@ﬂ@mo dhe drenteprfage of 15 the
vi brateor 212 resonat Therefqre,. in the present epbodi.pent jve voltage
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not or hth r f CM S 32 -0F | 4 f3.
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can be reduced. Note that the waveformof the drive voltage is not limted
t o t heopmyating thavtefioh pankl U62rated in FIG 9. 25 [B-2: Operation of Second

Enbodi nent] FIG 11 is a flow chart for explaining the operation of the
vibration ~ ddextoflG@r &essi view, illustraiinema wavefotor of gy drove iddtagebodi nent ,
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voltage applied. Here, when the rotational speed of the DC motor 223 matches
with the natural frequency f; of the main case 101 of the PDA 20 or the
natural frequency f; of the vibrator 212, the main case 101 of the PDA 20 or
15  the vibrator 212 resonates.

Therefore, in the present embodiment, drive voltage is applied to the
vibrator 212 so as to make the rotational speed of the DC motor 223 match
with the natural frequency f; or natural frequency f;. Therefore, as shown in
FIG. 10, the touch panel 102 vibrates in a direction perpendicular to the front
surface by a pertod of the natural frequency f; or natural frequency f;. Due to
this, it becomes possible to give a larger vibration by a small drive power and
the power consumption of the PDA 20 can be reduced. Note that the
waveform of the drive voltage is not limited to the square waveform illustrated
in FIG. 9.

25
[B-2: Operation of Second Embodiment]
FIG. 11 is a flow chart for explaining the operation of the vibration

control processing 2, in the PDA 20 according to this embodiment, the

processing 2 being executed by the CPU 113. The vibration control processing




5to S 108 of the vibration control processing 1 (see FIG 5) explained in
the fiFeyoeepsli nent, so expl anations thereof will be omtted. In the
present enbodi nent, however, since the vibrator 212 is used as a vibration
generator, the drive signal generated in the drive signal generation
circuit 211 becones the drive voltage shown in FIG 9. Wen this drive 1
voltage is applied, the vibrator 21¥/causes the DC notor 223 to rotate at a
rotational speed corresponding to the natural frequency ff of the nain case

101 OF it bgetwtedrisy tHe ERUENES dtSvety phedstebndned pelidd iAs pedodskaignce, the
eccentric weight 222 rotates and causes vibration. The vibration generated
by t hewhwélorogenati@d dnpatiseshe teucbhyednglah®? arotheaopetatmrofeyatlifeia keys 104a
to 104c 15 to vibrate in a direction perpendicular to the front surface of
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appl i caréuin 2F1 theeonesy ¢hsidmed voltage shdant anwFIG. the Wikeerthineattivé i mi ng of
cessation of application (step S210). The CPU 113 ends the F0406/ 3105 38
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weight 222 rotates and causes vibration. The vibration generated by the
vibrator 212 causes the touch panel 102 and the operation keys 104a to 104c

15  to vibrate in a direction perpendicular to the front surface of the touch panel
102.

In step S208, in the case that the CPU 113 determines that the time of
application has exceeded a prescribed time, that is, when the time of
application has reached 0.5 second, the CPU 113 proceeds to step $S209. Next,
the CPU 113 determines the timing for stopping the application of the drive
voltage to cause the eccentric weight 222 to stop each time at the same
position on the basis of the rotational angle information supplied from the
encoder 213 (step S209). In the present embodiment, as shown in FIG. 7, the
timing of cessation of application of the drive voltage is determined so that the

25 eccentric weight 222 stops at the position of exactly 12:00 when centered on
the shaft 221.

Next, the CPU 113 instructs the drive signal generation circuit 221 to

stop the application of the drive signal in accordance with the determined

timing of cessation of application (step S210). The CPU 113 ends the



5 The eccentric weight 222 is nade to stop at the sane position at all tines
and WwWe)g0b/I@Iotate fromthe same stopped position in the sane direction
in this way thereby enabling to fix the direction of vibration generated by
the vibrator 212. Further, the vibration generated by the vibrator 212 can
be closely controlled. As expl ained above, according to the present

enbodi nent, in the case of detecti3®y operation input to the touch panel 102
or the any one of operation keys 104a to 104c, the CPU 113 drives the

vi br atwibr&1én toomteaslsprddessinigo Whepanslrut®ll oo st0p the ipslianimbyothekeys 104a
to 104c to vibrate. Therefore, the PDA 20 can report to the user by
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present .enbodi nent, the eccentric weight 222 is made to_ stop at the sane
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requires control of the stopping position of the eccentric weight 222
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wei ght notor. [é: Third Enbodinment] In this enbodi nent, description wll be
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> touch panel 102 or one of the operation keys 104a to 104c to vibrate.
Therefore, the PDA 20 can report to the user by vibration that an operation
input has been approved.

15 Further, in the present embodiment, the eccentric weight 222 is made to
stop at the same position at all times and rotation is started in the same
direction from the stopped position. Due to this, it is possible to fix the
direction of vibration generated by the vibrator 212 and to closely control the
vibration generated by the vibrator 212. As a result, the user is provided with a
pressing feeling or a "click” feeling of the touch buttons or the operation keys
by vibrational stimulus when a touching operation to the touch panel 102 or a
pressing operation to the thin operation keys 104a to 104c is performed.
Imparting this pressing feeling or "click" feeling requires control of the
stopping position of the eccentric weight 222 explained above and was not

25 possible with the conventional eccentric weight motor.

[C: Third Embodiment]
In this embodiment, description will be made on a portable electronic

device which reports, upon completion of a processing designated by an



[CG 1: Configuration of Third Enmbodinent] FIG 12 is a perspective view

I 11 ust Wi(ygg3w§ appearance of a PDA 30 according to this enbodinent. In
the figure, the PDA 30 is provided with a display screen of a liquid
crystal display panel 302a covering an opening of 9 the main case 301.
Further, the top surface of the main case 301 is provided wth a key input
unit 303 having a plurality of push3®utton type operation keys. FIG 13 is
a block diagramillustrating the hardware configuration of the PDA 30 shown

i n Fl Gopératiche iﬁgg‘f\,ﬂ the thaplétion eof ;@?cé’%gp Nate ahdt Sl ahe preseptt 302, a
|

key input unit 303, a wreless comu ationunit 304, a nenory 112, a CPU
113, aembodinmingndie genereféronce nuewdralsldrk, used femposttond edmnyon aeithiat or

115. The PDA 30 has the function for perform ng data conmunication with

ot her thenfiusti embidisentHurtlser lexplaratiaatswof pertsornshcamman withdbe dixst

networ k) and LAN (local area network). The w reless conmunication unit 304
cont r oeB1bgdigicas aviklobgromidtgdi on performed with a wirel ess base station of
thg WAN or LAN. Also, the CPU 113 executes the vibration control processing
3(see FIG 14) and, in the case of detecting the conpletion of a processing
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surface of the PDA 30, that is, the inhside of the nain case 301 on the side

opposi dsplde sbahn 60400¢31D0rval displire paunet 302aocovdring dnhepdhsigl af screen
i's provided, and causes the nain case 301 to vibrate. Further, the
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[CG2: Operatjon .of Third _Enbodi ment] rl (% 14 |s %%I ow chart for explaining
t he op®il Rokewfinpuyiumibdldnhaving a plurality of push-button type operation

keys.
FIG. 13 is a block diagram illustrating the hardware configuration of the
PDA 30 shown in FIG. 12. As shown in the figure, the PDA 30 has a display
15  unit 302, a key input unit 303, a wireless communication unit 304, a memory
112, a CPU 113, a drive signal generation circuit 114, and an oscillatory
actuator 115.
The PDA 30 has the function for performing data communication with
other communications devices through networks such as WAN (wide area
' network) and LAN (local area network). The wireless communication unit 304
controls wireless communication performed with a wireless base station of the
WAN or LAN. Also, the CPU 113 executes the vibration control processing
3(see FIG. 14) and, in the case of detecting the completion of a processing
instructed by an operation input, drives the oscillatory actuator 115 through
25  the drive signal generation circuit 114 to cause the main case 301 to vibrate.
Note that the oscillatory actuator 115 is the same as the oscillatory
actuator 115 explained in the first embodiment. In the present embodiment,
however, the oscillatory actuator 115 is attached to the back surface of the

PDA 390, that is, the inside of the main case 301 on the side opposite the back



control processing 3 executed by the CPU 113 in the PDA 30 according to this

enbodi P@06/3T0s vi bration control processing 3 is executed when the
proce33|ng requiring a waiting tine is instructed by operation input. Here,
"processing requiring a waiting tine" neans, for exanple, file data

downl oadi ng or upl oadi ng processi ng such as reading a web page, mail check
processing for checking for e-nmil 4ddressed to oneself, start-up processing

for starting up an application software, copying or del etion of file dat a,

i nitiafi heet swrfape cmes'\dunb therdisplay strieenng prodaded stnd agases ¢he ahainhe nmenory
112, 15 and the_like. shown in the figure, first, the CPU 113 executes

the pragses¥lint vibiate: E@trﬁwrbglmﬁ@ratmansmmml@t@det@ thecdhand nEshe usere CPU 113

deter the processing being executed has been conpleted (step
S302) rﬂc{lﬁlﬂgvﬁl%km Qessi ng has not ended, the CPU 113 returns to step 5301

and continues to execute the processing. In the case that the CPU 113
determ nes in step S302 that the processing being executed has been

By S303. Th ing f S303
5 ACrar QrefBH o BB E SRR o0 5102 or 'thevi bration control
processing fy(§s4g Fé @ f{@w &ﬁ?{%i‘e%qﬁlﬁlmgg ’(E:Her peesiof GE vilsition

expl anati ons thereof be omtte onfrguring control 1 n this way,

in theontsst procesdiggl @gedurad e OPOLes3iiAghe PDDAWD adcdidihfeohRy ation
i nput has finished, the CPU 113 drives the oscillatory actuator 115 through

t he drimeodingera. @'haervabrm)mmlcrmuml Irécessingadsest beected wesen 3t of the
PDA 30 to vibrate. As a result, the vibration is transmtted to the hand of
the uwocmlﬁgrrg:qumngm mtmg)m 3somsuctathdy p@pmtmmgnphb Hsipl etion

Qr _exanple, the mail check processin vibration, it ffective to
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for startmg up an application software, copying or deletion of file data,
initialization processing for initializing a data storage area of the memory 112,

15 and the like.

As shown in the figure, first, the CPU 113 executes the processing
instructed by operation input (step S301). Next, the CPU 113 determines
whether the processing being executed has been completed (step S302). When
the processing has not ended, the CPU 113 returns to step S301 and continues
to execute the processing. In the case that the CPU 113 determines in step
S302 that the processing being executed has been completed, the CPU 113
proceeds to step S303. The processing from step S303 is similar to the
processing from step S102 of the vibration control processing 1 (see FIG. 5)
explained in the first embodiment, so explanations thereof will be omitted.

25 By configuring control in this way, in the case of detecting that the
processing instructed by the operation input has finished, the CPU 113 drives
the oscillatory actuator 115 through the drive signal generation circuit 114 to

cause the main case 301 of the PDA 30 to vibrate. As a result, the vibration is

transmitted to the hand of the user holding the PDA 30.




control processing 4 executed by the CPU 113 in the PDA 30 according to this
enbodi (6/B408hown in the figure, first, the CPU 113 executes the
processing instructed by the operation input (step S4301). Next, when '9
determ ning that the processing being executed has ended (step S402), the
CPU 113 proceeds to step S403. Next, the CPU 113 acquires the result of
execution of the processing execut éd at step S401 (step $S403). The CPU 113
changes the time of application of the drive signal, that is, the count

val ue of thdVheasaeporing iihs tompletionyiafy fore exampls: the mes ichecki n
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the CPU 11 anges the tinme of wvibration o n case 301 according to

the resul t sSRIG.exgcist nofloaf dhiagt for asgisinige e Operatibrdidfed @luton
according to the present enbodinent, in the case " of detecting that

pr ocessbntrol psocessimg 4ex copezchby ahe iCPUt | Ham drad BDA t3racRitdinid 8o thisves t he
oscillatory actuator 115 to cause the nmain case 301 of the PDA 30 to
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embodi ment, Ni@, ex®!EPEl | PR aRmitsveie Rfsulhef execution of the processing
executed at step S401 (step S403). The CPU 113 changes the time of
application of the drive signal, that is, the count value of the prescribed time
15  specifying the time of application, in accordance with the results of execution
(step S404). For example, when mail check processing has been executed, the
CPU 113 leaves the prescribed time as 0.5 second when the result of the check
is that there is no e-mail addressed to itself. Further, it changes the prescribed
time to 1.5 seconds when there is e-mail addressed to itself.
) Note that the processing from step S405 is similar to the processing
from step S303 of the vibration control processing 3 (see FIG. 14), so a
detailed explanation will be omitted, but the CPU 113 changes the time of
vibration of the main case 301 according to the results of execution of the
processing.
25 As explained above, according to the present embodiment, in the case
of detecting that processing instructed by operation input has ended, the CPU
113 drives the oscillatory actuator 115 to cause the main case 301 of the PDA
30 to vibrate. Therefore, the PDA 30 can report to the user the completion of

processing instructed by operation input by vibration. Further, according to the



case of changing the tine of vibration in accordance with the results of
execut Fonoef3 tgme processing, but it is also possible to change the magnitude
of the vibration, the nunber of vibrations, etc. The point is to change the
node of | vibration generated fromthe oscillatory actuator 115 in
accordance with the results of execution of the processing. Further, in the
present enbodi ment, the entire nmai42 case 301 of the PDA 30 was nade to
vibrate. It is however also possible to nake only the portion of the main
case 3frksbrei eryodimeentsethenédU HdBdchangdre tRPAARE wibnabestiolb dfutlider, in
the present enbodi nent, an explanation was given of a configuration causing
t he rramsclHamysmtuatort ﬂ:éS PDAagoordsngebwathe the reahlts of caseutwm efatheon is
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expl anations of porTions conmmon with the first enbodinment will be omi tt ed.
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Cause it} main case 301 of the PDA 30 was made to vibrate. It is however also
possible to make only the portion of the main case 301 held by the user when
holding the PDA 30 vibrate.
15 Further, in the present embodiment, an explanation was given of a
configuration causing the main case 301 of the PDA 30 to vibrate, in which
case, vibration is transmitted to the hand holding the PDA 30. A configuration
making a plurality of operation keys provided in the PDA 30 vibrate is also
possible; that is, vibration is transmitted to the fingertip making the operation

input.

[D: Fourth Embodiment]
In this embodiment, description will made on a portable electronic
device switching the location where vibration is caused to a touch panel or
25 hand-touched portion of a housing in accordance with whether the portable
electronic device is being held by a user. Note that in the present embodiment,
the same reference numerals are used for portions common with the first
embodiment. Further, explanations of portions common with the first

embodiment will be omitted.



touch panel 102 to vibrate to transmt vibration to the fingertip of the
user FOdO6/di0HNng the operation input. On the other hand, at the inside of
the main case 401 at the back surface side of the PDA 40, that is, the side
opposite to the surface where the display screen is provided, an
oscillatory actuator 115b is provided. This oscillatory actuator 115b gives
vibration to the pal mof the hand of3t he user hol ding the 15 PDA 40 t hrough
the main case 401. Note that the oscillatory actuators 115a and 115b are
the sane as the oscillatory actuator 115 explained in the first enbodi nent.

oper at [l dEonAEt a1 o6tk EambOTdBeiit the side surface of the main
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unpl easant buzzi'ng sound. te that in the present enbodi nent, as an exanple
of conFurther,athe seapl anéideoof whe lliduadoéryetal odisplay panel d03drisvproyided y t he
oscillatory actuator 115b and inparting vibration to the pal mof the hand
of t hewiideanhosaillatpryhactBotmsl3ias Tius oepdlatorwestuatos Pora g4ouses ¢ ng hel d
by the user, while driving only the . oscillatory actuator 11 and

t 1 ans oS nsawlbﬂﬁzif@thbsat%éOftr%%mti %ﬁ%tr“f”értﬁimf fingertipueh i disat i on when
the' PDA 4»0 i s n@% bei nqq. hel d t%y the user. When the PDA 40 is being held by
the usky 'OHGIRE EC OPETFUOL TN hossible to drive both the 5 oscillatory
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diagramillustratin e hardware configuration of the shown in FIG
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, y input ‘unit 111, a nenory 112, a CPU 113,
screen is provided, an oscillatory actuator 115b is provided. This oscillatory
actuator 115b gives vibration to the palm of the hand of the user holding the
15 PDA 40 through the main case 401. Note that the oscillatory actuators 115a
and 115b are the same as the oscillatory actuator 115 explained in the first
embodiment. Further, a push-button type operation key 104a for inputting an
on/off operation of the main power is provided at the side surface of the main
case 401.
In this way, the PDA 40 has two oscillatory actuators 115a and 115b.
Further, while not shown in FIG. 16, the PDA 40 has a touch sensor and drives
one of the oscillatory actuators to generate vibration in accordance with
whether the PDA 40 is being held by the user. The reason for this control is to
prevent, when the main case 401 of a PDA 40 placed on a desktop is vibrated,
25 the PDA 40 from moving due to this vibration or striking the desk at the time
of vibration and therefore causing an unpleasant buzzing sound.
Note that in the present embodiment, as an example of control, an

explanation will be given of the case of driving only the oscillatory actuator

115b and imparting vibration to the palm of the hand of the user holding the



a drive signal generation circuit 114, oscillatory actuators 115 a and 115b,
and aFo40613 ($98nsor 411. The touch sensor 411 is a sensor for detecting if
the PDA 40 is being held by a user and supplies the results of detection to
the CPU 113. The nenory 112 stores waveformdata of the drive signals to be
applied to the oscillatory actuators 115a and 115b. Here, the frequency of
the drive 15 signal applied to theldoscillatory actuator | |5a corresponds
to the frequency for causing the liquid crystal display panel 103 provided
with theA gﬁcwhpan@ie EDA 4(bis bsurmbeld byt the bsaywdndy drovingamsiynthet he
oscillatory actuator 115a itself to  resgnate. Further, the frequency of the
dri ve asciiiorygetuatar ddSa madisansmiftisgyvibsetiomtethe fsigestiprrarfomaing o t he
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411. The drive signal generation circu 114 generates drive signals for
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data supplied fromthe CPU 113. Further, the drive signal generation circuit

F0406/aneb 102, aigplaypinied 03t aveeysinmgmalumnit ¢11.he nosooty dildy w GELUbtdrs 115a
and 115b in _accordance with instructigons fromthe CPU 113. [D-2: Qperation
of Fodrdnvesigaslgengratop areui 1il4, gselllgmnhactuaters bkin andi @b wadoper at i on
of,‘the Vi b{lation (iintrol processing 5 executed by the CPU 113 in the PDA 40
actor ditRYchoeraPE 41dnbodi ment. The vibration control processing 5 is
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held by a user and supplies the results of detection to the CPU 113,
The memory 112 stores waveform data of the drive signals to be applied
to the oscillatory actuators 115a and 115b. Here, the frequency of the drive
15  signal applied to the oscillatory actuator 115a corresponds to the frequency for
causing the liquid crystal display panel 103 provided with the touch panel 102
to resonate or the frequency for causing the oscillatory actuator 115a itself to
resonate. Further, the frequency of the drive signal applied to the oscillatory
actuator 115b corresponds to the frequency for causing the main case 401 of
the PDA 40 to resonate or the frequency for causing the oscillatory actuator
115b itself to resonate.
The CPU 113 executes a vibration control processing 5 (see FIG. 18)
and reports to the user by vibration that a touch operation on the touch panel
102 has been received. In the present embodiment, however, the CPU 113
25 drives only one of the two oscillatory actuators 115a and 115b to generate
vibration in accordance with the results of detection of the touch sensor 411.
The drive signal generation circuit 114 generates drive signals for
driving the oscillatory actuators 115a and 115b in accordance with waveform

data supplied from the CPU 113. Further, the drive signal generation circuit



As shown in the figure, first, the CPU 113 determ nes whether a touch

si gnal Fhage/29®3 1 nput fronlthe touch panel 102 (step S501). Wen it is
determned that a touch signal has not been input, the CPU 113 ends the

vi bration control processing 5. Note that even when the CPU 113 determ nes
that a touch signal has been input fromthe touch panel 102, when it detects
15 that a touched position of the tdduch panel 102 based on the signal is
outside of the display areas of the touch buttons displayed on the display
screenl 14 heppliesudrng digsalsoto pthec esdillatotyheaqiuaessi hfa odndt EPSISSER and the
vibration control processing 5 On the other hand, when it is determ ned

t hat sacoudancs widl itstichiens frompthe @PLED €p. 5501, the CPU 113 next

determ nes whether the PDA 40 is being held by the user based on the
results of detection of the touch sensor 411 (step $S502). Further, when it

éZt gsm?sr&s a ggl‘%ﬁ?‘é&ﬁéﬁg‘gﬁ ilgglﬂ %SBELAS ?Ket ggm :Jis:'[ br;zeaggai(%? to be
5 P 25
XSS (6 ?5)'8@0@5‘{%@%. R0 thd Basfadh i, thed Vitatians onvt
b h
ket v orst PRI ] e
bei ng e*i*ﬁl')ﬁ'di@ﬁeﬁthqhbg@fbrahaﬁ @Hréllﬁr&fétsﬁ 5E§ HubsEb g' HeOCPU gqBuat or

115a as the oscillatory actuator to be drlven (step S50 That is,
FO406/e3:09 ptédetehaindd peflDd ihGheperidd bdieng aheludhh;pdrhaon&ﬂr thet foichouch
panel 102 is made to vibrate to transmt vibration to the fingertip of the
user nD@tﬂfebrlﬂinig remmittedch operation. Note that the proce55| ng fromstep

SS 5is si to the processing in tep S102 agnd t oIIovm st eps of
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vibration control processing 5. Note that even when the CPU 113 determines

that a touch signal has been input from the touch panel 102, when it detects

15  that a touched position of the touch panel 102 based on the signal is outside of
the display areas of the touch buttons displayed on the display screen, the
routine does not proceed to the processing of step S502 and the vibration
control processing 5.

On the other hand, when it is determined that a touch signal has been
input at step S501, the CPU 113 next determines whether the PDA 40 is being
held by the user based on the results of detection of the touch sensor 411 (step
S502). Further, when it is determined that the PDA 40 is being held by the
user, the CPU 113 determines the oscillatory actuator 115b as the oscillatory
actuator to be driven (step S503). That is, when the PDA 40 is being held by

25 the user, the handheld portion of the main case 401 is made to vibrate to
transmit vibration to the palm of the hand of the user holding the PDA 40.

On the other hand, when it is determined that at step $502 that the PDA
40 is not being held by the user, the CPU 113 determines the oscillatory
actuator 115a as the oscillatory actuator to be driven (step S504). That is,



As expl ai ned above, according to the present invention, the CPU 113 drives
one of h%§66§¥a$ | atory actuators to cause the generation of vibration in
accordg results of detection of the touch sensor 411. Therefore, in
the PDA 40, the location of vibration can be switched to the touch panel
102 or the handheld portion of the main case 401 dependi ng on whet her the
PDA 40 15 is being held by the usetfg Note that in this enbodinment, the
oscillatory actuator used for a report by vibration nmay al so be desi gnated

by thew%%ﬁgh gfsbhhh i§%%?be§ﬁ’§rg§g&béjtﬁellgg%’,gﬁe%g@%iﬁﬂef“lﬁﬁ'i@%ﬁ&%@%o”pti N9
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desi gnated by operation input by the~user, the CPU 113 stofes that

desi gngpérapionnf ormation in the menory 112. Further, after it is determ ned
that a touch signal has been input fromthe touch panel 102 at step S501,
the CPU 113Nde¢ ¢hat thesptdeessisig float stgp 8600atsosinibarb the peocdssingaator dance
with the designation information stored in the menory 112. 25 Further, FIG
195i s stepedil Dgn andethd |foliowriag stepsn of nther vabrattarucanteoloproerssirgDAl 41
accordi r}gﬂto nmodi fication of this e dinent. In this figure, a ,Li qui d
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peri pﬂ%h%hﬁﬁqﬁéﬁdzi SHtHE H%d&ﬁélh (ﬁ‘tﬁﬂ tHeRRIn §9§§40This el astic member 451
e tOLPc 102 and t

is a nmenbe or causing t pane e liquid crystal display
panel 103a Ag @fflhiiiethhbyve) bé@drding tbiothe phaknt hgyehdeh, theeHIgr1 ¥Hl, as
showmn in FIG 21 and FIG 22, nay also be placed in a plurality of pieces
at t hedmpees phnerof tife oballatonyi dctuayatsato calisspthey gpaemitiohD8A vibiatidrein t he

el astic nmenber 451 may al so be configured wusing a spring and the like. The

t ouch gswesfancy wityresvdts eldeigectionsehthediosishasenseaddil. Idmactare, w thehed to
the maIBlgﬁf %%)? tﬁg Jl()E:Erlltri(c))l’lil %q' Vi %at%g Séahcbt%\na?éﬁef t501 the touch panel 102 or
the handheld portion of the main case 401 depending on whether the PDA 40

15  1s being held by the user.

Note that in this embodiment, the oscillatory actuator used for a report
by vibration may also be designated by the user. In this case, the CPU 113
gives a screen display for prompting the user to designate one or more
oscillatory actuators for use when performing report by vibration. When the
oscillatory actuator to be used is designated by operation input by the user, the
CPU 113 stores that designation information in the memory 112. Further, after
it is determined that a touch signal has been input from the touch panel 102 at
step S501, the CPU 113 determines the oscillatory actuator to be driven in
accordance with the designation information stored in the memory 112.

25 Further, FIG. 19 is a section view illustrating an internal structure of the
PDA 41 according to a modification of this embodiment. In this figure, a
liquid crystal display panel 103a having the touch panel 102 placed over the
display surface and having the oscillatory actuator 115a placed over its rear

surface is attached to the main case 401 of the PDA 41 through an elastic



1 451a to 451f shown in FIG 20 to FIG 22, thereby enabling the effective

t ransm EB406/f0 he vi brati on generated by the oscillatory actuators 115a
and 11Sb to the touch panel 102 and the liquid crystal display panel 103a.
In other words, it is possible to give a larger vibration to the user while
keepi ng down the drive power of the oscillatory actuator 11 5a. 15 Further,
as shown in FIG 23, it is also posdédble to place the oscillatory actuator
11Sc in contact with both the rear surface of the liquid crystal display
panel owembwhi4hl .t Heistedastic prenabenndiliis fonesample rulbém sirathaoe, spengmi n case
401 at the back surface side_of the PDA 42. \Wien configured in this y, it
is posdrbprds as shawamn b I(ge2§a1ﬁea@a¢:heék tothe peripbery ahehe ﬂﬂ%@wmﬁaﬁe
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place of installation of the vibration generator for causing the touch

panel tusinglar spreng NG thedike Bhe écuclopahel/i 8 anok thexbguidengtalhdisplayer nal
structure of an ATM 50 according to the Bresent .nvention. In this figure,
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words, it is possible to give a larger vibration to the user while keeping down
the drive power of the oscillatory actuator 115a.
15 Further, as shown in FIG. 23, it is also possible to place the oscillatory
actuator 115¢ in contact with both the rear surface of the liquid crystal display
panel over which the touch panel 102 is laid and the inside of the main case
401 at the back surface side of the PDA 42. When configured in this way, it is
possible to transmit the same vibration to the fingertip making the touch
operation on the touch panel 102 and the hand holding the PDA 42.
Further, as shown in FIG. 24, the oscillatory actuator 115b may be
placed partially exposed from the opening provided in the main case 401a and
to give vibration directly to the palm of the hand of the user holding the PDA
43. Even in the case of this configuration, it is possible to efficiently transmit
25  the vibration generated by the oscillatory actuator 115 to the user. In this case,
since the oscillatory actuator 115b can directly give vibration to the user,

vibration can be closely controlled.

[E: Fifth Embodiment]



Here, the touch panel 502 is configured by a transparent, hard nmenber such
as a gl pggoBlstes Further, the danper 503 is a vibration absorbing nmenber
made of rubber, urethane, sponge, and the |ike, and attached to the

peri phery of the touch panel 502. The danper 503 absorbs the vibration
conponent 15 transferred to the liquid crystal display panel 501 out of the
vibration generated by the oscillat48y actuators 115a and 115b pl aced on
the touch panel 502 and prevents the vibration frombeing transmtted to
the 1iquid chyshislemtodphent, phesetipbion. wHiteharadet te adplagerobigtaléation ns t he
rol e of causing the touch panel 502 placed on the liquid crystal display
panel 5ofitheovidfrationgeneyatorifor sausingHéedbuch paned toanbeate 503 is preferably

configured b n_elastic body, such_as rupbber. The. oscillatory actuators
115a and 115BTGr &5t Hed seional pRewold: ¢ g &&Uﬁ?ﬁ‘?allﬁ.‘%ﬂ@%ﬁ Afnd in the
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Thereforé, thé touch panel 502 vibrates in a direction perpendicular to the
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made of rubber, urethane, sponge, and the like, and attached to the periphery
of the touch panel 502. The damper 503 absorbs the vibration component

15 transferred to the liquid crystal display panel 501 out of the vibration

generated by the oscillatory actuators 115a and 115b placed on the touch panel
502 and prevents the vibration from being transmitted to the liquid crystal
display panel 501. Further, the damper 503 performs the role of causing the
touch panel 502 placed on the liquid crystal display panel 501 to efficiently
vibrate. Therefore, the damper 503 is preferably configured by an elastic body
such as rubber.

The oscillatory actuators 115a and 115b are the same as the oscillatory
actuator 115 explained in the first embodiment. Further, the damper 503 and
the oscillatory actuators 115a and 115b are provided at the outside of the

25 display screen area of the liquid crystal display panel 501.

As shown in the figure, the liquid crystal display panel 501 is fixed to
the main body 50a of the ATM 50. As opposed to this, the touch panel 502 is
attached to the liquid crystal display panel 501 through only the damper 503.

A clearance is provided between the touch panel 502 and the main cover 504.



frequencies for causing the touch panel 502 to resonate or frequencies for
causi ngrpheepsd | atory actuators 115a and 115b thensel ves to resonate. As
expl ai ned above, according to this enbodi nent, the ATM 50 can nake only the
touch panel 502 vibrate by vibration generated fromthe 15 oscillatory
actuators 115a and 115b. The vibration to the liquid crystal display panel
501 is absorbed by the danper 503. Térefore, the content of the screen
di splay of the liquid crystal display panel 501 does not flicker, so the
di spl ay®Hereforgnthd sowds panel \502vvibrates ed aviditectioraperpendicatart tee the qui d
crystal display panel and the touch panel to vibrate as in the first
enbodi nient sustase: phithastosicbwpanel 502 dus toi the yibrasionpgesetated thy ghewce t he
oscillatonﬁ actuators %%ga an % 5b at the liquid crystal display panel 501
si de of ostiHatqry agfuptose l Iseandelither, FIG 27 is a sectional view for

ure. of an.ATM 51 acco to a uodifjcation
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Therefore, the touch panel 502 vibrates in a direction perpendicular to the
front sihereawill teneisibed Fprher, iB0belpyesérs armbodiment, dbadtequanciss ofie
oscillatory . actyators 115a and 115b, Further, since the |jquid crystal
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53, 54, and A3 agfaiMid abbPeChbEsrdiRE o' 5! &ABo8ImEAE,Sthe ATM 50 can
make only the touch panel 502 vibrate by vibration generated from the
15 oscillatory actuators 115a and 115b. The vibration to the liquid crystal display
panel 501 is absorbed by the damper 503. Therefore, the content of the screen
display ‘of the liquid crystal display panel 501 does not flicker, so the
displayed content is easy to view compared with a case causing the liquid
crystal display panel and the touch panel to vibrate as in the first embodiment.
Note that as shown in FIG. 26, it is also possible to place the oscillatory
actuators 115a and 115b at the liquid crystal display panel 501 side of the
touch panel 502. Further, FIG. 27 is a sectional view for explaining an internal
structure of an ATM 51 according to a modification of this embodiment. In the
figure, the touch panel 502 is attached through two oscillatory actuators 115a
25 and 115b to the display surface of the liquid crystal display panel 501 placed
at an incline on the front surface side of the main body 50a of the ATM 51.
Here, the liquid crystal display panel 501 is fixed to the main body 50a
of the ATM 51. As opposed to this, the touch panel 502 is attached to the

liquid crystal display panel 501 through only the oscillatory actuators 115a



enbodi nent. First, as shown in FIG 28, it is possible to attach a liquid
cryst3¢04@@%qggy panel 501 to the main cover 504 through a danper 503, the
l'i qui Ccryst di spl ay panel having the touch panel 502 |aid over its

di splay surface and having oscillatory actuators |15a and 115b pl aced at
Its rear surface. In 15 this case, a clearance is provided between the
liquid crystal display panel 501 &gd main body 50a of the ATM 52. By
adopting this configuration, it is possible to cause the touch panel 502 to

vi bratgd 118bdir el S Y Bﬁf\ﬁﬂé&'tﬁb’twfe@n thb%oh’i:ﬁ%an%l”ﬁ‘(@ﬁn@%hbhﬁaiﬁ bration
generated by the oscillatory actuators 115a and '115b. Note that the danper

503 i redvierS0d diidre fdrico theperdodr pand1) T vilnhtenin @tireatishngerpeadicalah panel
502 and liquid crystal display panel 501 to efficiently vibrate. Further,
as shdanthenfrenGsupficei of the twdh pasel b02 by th tvalotatidme genepsted bor fhst al

di spl ay panel 501 havina_the touch panel 502 laid on its display surface to
the medseilderosy atuatons dlgie ame 1dSbi TNutler sares shodmuidserystal display 1n this
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501 tq?ftﬂgl% FRIuRONowBaAnH 14 hes ATM 54 through the danper 503, the |iquid
crysta I spl ay panel 501 having the touch panel 502 laid on its display

surface andiinaemdFIGe 28s¢o |FIAGOBY agd Wettivhall Wdewsnillustivirfy phasag] at its
rear surface. In this case, a clearance is provided between the |liquid

cr yst adtrutiterdsayf AdMs 520 53add, ahd Yaaocawlieg t6 @thed madifisations idihit i on  as
well, it is, possible to cause the touch . panel 502 to vibrate in a direction
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crystal display panel having the touch panel 502 laid over its display surface
and having oscillatory actuators 115a and 115b placed at its rear surface. In

15 this case, a clearance is provided between the liquid crystal display panel 501
and main body 50a of the ATM 52. By adopting this configuration, it is
possible to cause the touch panel 502 to vibrate in a direction perpendicular to
its front surface by the vibration generated by the oscillatory actuators 115a
and 115b. Note that the damper 503 in this modification performs the function

. of causing the touch panel 502 and liquid crystal display panel 501 to
efficiently vibrate.

Further, as shown in FIG. 29, it is also possible to attach the liquid
crystal display panel 501 having the touch panel 502 laid on its display surface
to the main cover 504 through the oscillatory actuators 115a and 115b. In this

25 case as well, a clearance is provided between the liquid crystal display panel
501 and the main body 50a of the ATM 53. In this configuration as well, in the
same way as in the case shown in FIG. 28, it is possible to cause the touch

panel 502 to vibrate by the vibration generated by the oscillatory actuators
115a and 115b.



crystal display panel 501 having the touch panel 502 laid on its display
surfacg040m/8hes5mai n body 50a of the ATM 55 through the oscillatory

actuators 115a and 115b. In this case as well, a clearance is provided
between the liquid crystal display panel 501 and the main cover 504. By
this configuration as 15 well, in the same way as the case shown in FIG 30,

it is possible to cause the touch Ppanel 502 to vibrate by the vibration
generated by the oscillatory actuators 115a and 115b. Al of the
modi fi cati ofsltetnatvely, &5l shoves in&FlE. G0, 3ticasepassdledoattacpahel ligod t o

vibrate together with the |iquid crystal_ display panel 501, but A ATMs 52 to
55 can cregal display Heangl el o pther make hogsy SQ@r‘Pf\gﬁhﬁ ;fgf Mhedt buenghdibér at i on

Lo GRS TS AR A AR b8 S P S BB 50 e

i [ [ | S . i T [ ver,
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spring lﬁﬂlﬂd dristal !d'f@lagq%?flé{l 35ared th ainl &6VerEsDLAIHTRE lcdrTigigtiphes ent

enbodi nent, descriptio be given on an electronic device reporting

t hat amsopellati ¢ possible hascaisentheerricheganel 508 teseibrbie irviabdatkctonof a
node that differs according to the type of the operation input. 5 Note that
i n thi pegpdroticutart to titse frnt| surfadeobywibrabienngdnetmed by the hesdibatoryo
explained in the first enbodi nent. Therefore, the sane reference nunerals
are us@gatyaierspblia and ldoon with the first enbodi ment. Further,
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to the main body 50a of the ATM 55 through the oscillatory actuators 115a
and 115b. In this case as well, a clearance is provided between the liquid
crystal display panel 501 and the main cover 504. By this configuration as

15 well, in the same way as the case shown in FIG. 30, it is possible to cause the
touch panel 502 to vibrate by the vibration generated by the oscillatory
actuators 115a and 115b.

All of the modifications shown in FIG. 28 to FIG. 31 cause the touch
panel 502 to vibrate together with the liquid crystal display panel 501, but
ATMs 52 to 55 can report to the fingertip of the user performing the touch
operation by vibration that a touch operation to the touch panel 502 has been
received.

Note that in this embodiment, the explanation was made of the case of
employing a liquid crystal display as the display. The display, however, may

25  also be a CRT, plasma display, or an EL {electronic luminescence) display, etc.
Further, the number of the oscillatory actuators 115a and 115b may be any

number. Further, the damper 503 may also be configured using a spring and

the like.



the display screen of the PDA 10 shows a plurality of touch buttons "A" to
"G'. ThEO466(hi(fanel 102 overlaid on the display screen detects a touch 15
operation when a user touches a displayed touch button by his or her
fingertip. Note that the letters assigned to the touch buttons are only
given for identifying the touch buttons. Next, FIG 33 is a view
illustrating a waveform data table 1¥2a stored in the menory 112 in the PDA
10. As shown in the figure, the waveformdata table 112a stores, for each
touch bliftYxthibpbadudcnt] t he screen, area data showing the area occupied

by a touch button on the touch panel 102 wusin Y coordinates as well as
wavef or m dat H! &R PREseIH; Q}Bg§a§jﬁﬁmat SEPAOR V@H ® SIKeN Pyepy agFHPW%Ct uat or

115 wheg th h b i d. Here, ,Lh of he dni
Si gnal BPHREcrRAng ot o e BaRoan T i Herl 1Rl Touths’ JReEiye as

[ Tust raigelion & Smade BaClfteAacddtahiERS  9HE 5% 1 BpEkERHED! 0 o

the drive sign s a frequency causin I'n case 1 of the

PDA 510, Nbhe thdtgi tﬁ%ﬁﬁiﬁﬁnﬁ&ﬁ,pdweﬁﬁaﬁﬁtiéﬁ%ll BEMh@eHavéd Bntthe PPUch panel

102, and the oscillatory actuator 115 to resonate. The above-nentioned
wavef or h) @gpiaihallia theéXersslepilesdibhent! Teeuefvey, dat samEQR40ELRLO MuBIeradepl i t ude

data, and the like required for generating these drive signals as the

wav ef oranedesed. forpertians cemmouckeh thieditsoantbquinent1Barther,texplMDRid®s havi ng
this configuration with his or. her fingertip, the touch panel 102 detects
t hat t ceicportBrspeommaen withi thafipsitembodisnent wildhg omattede CPU 113. The CPU
113 finds the XY coordinate data of a touched position based on the touch
signal, refers to the waveformdata table 112a, and identifies the pressed

t ough op. t t he CPU 113 reads fromthe waveformdata table 112a the
wavg’f oﬁﬁ‘f’ia?bfsglﬁ‘wegrive signal linked with the identified touch button.

L1 subseauet o, 201 £Rikik i Bl Re SR e 11,
g ﬁger at4Rdrding e adfitt x@ingPiR! of Prédidit Enbyedivhemal A9SRBHA IrPthe ikl 114.
the display screen of the PDA 10 shows a plurality of touch buttons "A" to
"G". The touch panel 102 overlaid on the display screen detects a touch
15 operation when a user touches a displayed touch button by his or her fingertip.
Note that the letters assigned to the touch buttons are only given for
identifying the touch buttons.
Next, FIG. 33 is a view illustrating a waveform data table 112a stored in
the memory 112 in the PDA 10. As shown in the figure, the waveform data
table 112a stores, for each touch button displayed on the screen, area data
showing the area occupied by a touch button on the touch panel 102 using XY
coordinates as well as waveform data of the drive signal to be applied to the
oscillatory actuator 115 when that touch button is pressed.
Here, the waveform of the drive signal linked with each touch button
25 differs in amplitude or shape as illustrated in FIG. 34 to FIG. 37. In these
figures, the frequency fy of the drive signal is a frequency causing any one of
the main case 101 of the PDA 10, the liquid crystal display panel 103a
provided with the touch panel 102, and the oscillatory actuator 115 to resonate.

The above-mentioned waveform data table 112a stores the frequency data,



rest of the processing is simlar to the processing in step S103 and the

fol | oW pgy@ggnysof the vibration control processing 1 explained in the first
15 enbodi nent (see FIG 5), so an explanation thereof will be omtted. As
expl ai ned above, according to the first exanple of this enbodinent, in the
case of detecting a touch operation on the touch panel 102, the CPU 113
first detects a touched position and3 dentifies the operated touch button.
The CPU 113 then causes vibration to be generated fromthe oscillatory

act uat cimplifitdebslatn, \ainklr thiel hke medeirkd ioe generating ehegepdriot sipaalscarcthebut t on.
Therefore, the PDA 10 can change the node of vibration reporting that a

t ouch opéveiﬁmndauaas been approved in accordance with the operated touch
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the nenheWwal&form dhbetawlvel Ian faf addmifiente g?@sfséﬁi uckebuttbhr Negk, in the
case of detecting that an operation key has been operated, the operating

uni t ofthe EPEl &t3 reads fetai the waeaftsnodatd hablealElntine dahvefonn didte eper at ed
key fromthe nmenory to drive 5 the vibration generator. By adopting this
conf i gthawdrore siign_ai/thods&ﬁhéheddem'iﬁgé toupl butttw. of vi bration for reporting
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rest of the processing is similar to the processing in step S103 and the
following steps of the vibration control processing 1 explained in the first
15 embodiment (see FIG. 5), so an explanation thereof will be omitted.
As explained above, according to the first example of this embodiment,
in the case of detecting a touch operation on the touch panel 102, the CPU 113
first detects a touched position and identifies the operated touch button. The
CPU 113 then causes vibration to be generated from the oscillatory actuator
115 by a vibration mode linked with the type of the touch button. Therefore,
the PDA 10 can change the mode of vibration reporting that a touch operation
has been approved in accordance with the operated touch button.
Note that when a location on the touch panel 102 not corresponding to
any touch button is pushed by the user, vibration showing that the touch
25 operation was invalid may also be generated from the oscillatory actuator 115.
Further, it is also possible to change the vibration mode such as changing the
vibration time, the number of vibrations, or the like.

Further, the invention according to the first example of the present

embodiment can also be applied to an electronic device having a plurality of



First, when a user selects the icon desired to be dragged by the touch 15
opera"re[%](? @Slbge touch panel 102, the CPU 113 of the PDA 10 detects the

t ouch %Q) Pt'ii‘on and identifies the touch operation as an instruction for
the selection of the icon. The nenory 112 of the PDA 10 stores the waveform
data table 112b, as shown in FIG 40, storing the waveform data of the drive
signal to be applied to the oscillapry actuator 115 for each type of

i nstruction designated by an operation input. The CPU 113 reads the

R S A R B A e

user REENPER Rt DAt RIDCARGSAHIIBN 10y, HpNanh Ble gl adiectidhng e PDA

10 is given vibration in con Is ecte urt her,

shown drmopéfatioiBkeMhen Hdea sis@tteth\the dpe%aﬁﬁ%hﬁﬁt bfﬂg@erercpromblde@;w C_ont act
with the touch panel 102 to drag the selected icon, the CPU 113 identifies

t he t aeads aperthei wavaforan dats tfonche @pefrated: hey (fr(aggthegmﬁmw}e to alvive
Therefore, the CPU 113 reads the waveformdata |inked with "DRAG' from
F0506/th@oabwlom generater. diyradapangathrabcqnﬁgumtwrd rt veposibleokrthangor y

act uat 115. E%Je to, this, vi bratr ow ng that drag operation is under
way i f'vrlﬁﬁﬁlﬁ“n@ yibragop rr@ﬁ@rﬂngé a‘éﬁ epetpem haybsgnassertabat i s under

way, refer bl.e t.o continuous ive a kK vibration. 5 Further, as
ahown the 8588 AGHER if e AR et Bked over the trash. the
CPU 113 identifies the touch operation as instruction for the placenent of
the icon in the trash. Therefore, while the CPU 113 stores the icon in the

trash, g@gﬁdq:Thga formdata |inked with "DELETE DATA" fromthe
vvavef mdg’ta tab %Mﬁ and drives the oscillatory actuator 115. As 1 a

resul t, theFEeR3pand FIG NGOt hee el 1ﬂl&§fr@t1h§ntﬂe8 sgity anh¥tdratis@an is
I ndi catr ng deletion of the icon. As explained above, according to the

secondlraggimy @noiconhdisplaydsbdinntret disphay serexas of dhe ddDAc Onloy & tauwdh
oper atcljpoer}atolgnt gr? tilgut%?lc aga?rllell%i to transfer it to the "trash”. Note that the
"trash" spoken of herc is an icon for instructing deletion of data.
First, when a user selects the icon desired to be dragged by the touch
15 operation on the touch panel 102, the CPU 113 of the PDA 10 detects the
touched position and identifies the touch operation as an instruction for the
selection of the icon. The memory 112 of the PDA 10 stores the waveform
data table 112b, as shown in FIG. 40, storing the waveform data of the drive
signal to be applied to the oscillatory actnator 115 for each type of instruction
designated by an operation input.
The CPU 113 reads the waveform data linked with "SELECT ICON"
from the waveform data table 112b and drives the oscillatory actuator 115. As
a result, the fingertip of the user performing the touch operation or the hand of
the user holding the PDA 10 is given vibration indicating that the icon is
25  selected.
Further, as shown in FIG. 38, when the user moves his or her fingertip
while in contact with the touch panel 102 to drag the selected icon, the CPU

113 identifies the touch operation as an instruction for the dragging of the icon.
Therefore, the CPU 113 reads the waveform data linked with "DRAG" from



the CPU 113 first identifies the type of the instruction designated by the
touch 1B0$P&3gipson. Further, the CPU 113 causes the oscillatory actuator 115
to generate vibration by a node of vibration linked with the type of the
identified instruction. Thus, the PDA 10 can change the node of vibration
for reporting that the touch operation has been received in accordance wth
the type of instruction designated 3y the touch operation. [F-3: Third
Exanple] FIG 41 is a view of an exanple of the screen display of a PDA 10
accor di thg wavefdrin dataxaivpl Bl 2 andi drieedh tht weoitllatdy abtatod hldhBfe ture, the
di spl ay screen of the PDA 10 di splays a_ "scale" and "knob" for adjusting the
25 val Uudisfvibrgiomebewing that adragepeeateon of usdanwayt istiengoutebiathe he

bri ght ness %f the scyreen, The uyser can dra an%@change.the posi tion of the
"knob" WeSpF 9y RKARAPIrWhERcR TRy APETAHON Epaiser oNABnik Ko PrelseablsalRl 102,
First, V\,hetn the user clicks nlgghe "knob" by a touch operation on the touch
panel  1E3HNYRNSEAEIYG 8 WEAK NIDBHRMY o [ ecogni zes that the "knob" has

/ | ! . |
s ytEE s SloShpth R 02w n ket Mok SRrHoRIa vif 21 o7
her fingerirhgh WMHd €p FPRGAEhtfEs 'iﬂllbh&)uchoﬁggrd?ﬁﬂ?'as 193traRdoflr RUSthde

"knob" along t'he "scale", the CP 3 5 recogni zes that the "knob" 1s being

dr aggedplatiement tofetheeivony inl 2e efashh eTHRPAIGR, aslide chagCPY 108 dtbiédtlexanpl e
of this enbodi ment stores the waveformdata table 112c shown in FIG 42.

Thi s waicehdnntldatrashaitl seads2the diaviedesmt datar hnked ofrith dIIDEEBWFE db AT
paraneter can take into several sections, and stores waveform data of the

drive dirgmathet waneforppidasel tabletHe board idrivesr e ofsillatosy actsatpsl 18adks
sect.i on. T?Jih(t:gu 113 obt.ai ns t&%oval e of the ioararret er, in accqrdance with

the ' pdsTes £ YSKE NEF g uchy gperaticielS,givenoyinraden INAHAHS t h t he

current \{%lé'#eﬁgit thfe] arameter fromthe waveformdata table 112c, and drives
t he oscqq B QS Aor 115. Therefore, while the "knob" is being dragged,

the As explained above, according to the second example of this

embodiment, in the case of detecting a touch operation on the touch panel 102,

the CPU 113 first-identifies the type of the instruction designated by the touch

15  operation. Further, the CPU 113 causes the oscillatory actuator 115 to generate
vibration by a mode of vibration linked with the type of the identified

instruction. Thus, the PDA 10 can change the mode of vibration for reporting

that the touch operation has been received in accordance with the type of

instruction designated by the touch operation.

[F-3: Third Example]

FIG. 41 is a view of an example of the screen display of a PDA 10
according to a third example of this embodiment. As shown in the figure, the
display screen of the PDA 10 displays a "scale”" and "knob" for adjusting the

25 value of a parameter such as the level of sound of the PDA 10 or the
brightness of the screen. The user can drag and change the position of the
"knob" displayed on the screen by a touch operation on the touch panel 102.

First, when the user clicks on the "knob" by a touch operation on the

touch panel 102, the CPU 113 of the PDA 10 recognizes that the "knob" has



15 fingertip of the user perform ng the touch operation or the hand of the
user hpbdosgstgse PDA 10 is given vibration in accordance with the val ue of
the paranmeter. Note that as explained below, it is also possible to perform
processing for synthesizing a waveformof a drive signal. For exanple, when
the value of the paraneter may be a nuneric value in the range from"0" to
"100", as shown in FIG 43 to FIG X5, the waveform data sets of the drive
srgnals for the case where the value of the parameter is " (FIG 43), for
t he caskeemetiecked hEunthienethef CPlé 1|dérgrvesdheruseraﬂbrz(tl?(blﬁshoublngethdt the case
where the val ue of t he pararreter Is "100" (FIG 45) are stored in the
menory thpob\hanbeer chskeds rent val ue of the par ameter is "40", the CPU 113
synthesrzes ns in the ratiao of .t he wav r m of the v e of a

par et NERD, Wheh tORIBEDMAVES Biawr ru’@ngrﬁaow iR Sn :ebW@& e to 4
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he “par ane er an chang e magn Vi bration al ned

above PEOT 0 “Qcéd}diﬁgctﬁ)mth@ fRIPELarfbld NSF RARS %ﬁbo&rﬁé’ﬁ’to@t&%@t thd n the

case of detecting a operation for changing the value of the paraneter

on the waveforbdidata i4le 11k CRYwWhlh FaGseR. tTeisosavef@ioidata ashleal ¢ 115 to
generate vibration in the node of vibration linked with the value of the

par anetdividémtigetinge oheahwschhogetist parmmdtensantthke kito séverah secil'marmge t he
node of vibration for reporti nght hat a touch operation has been_ '') received

accor di a3yl storepavavgiosmotlataef fhe dreve s1gnad igele mpplisdsta thrtnscrébé@et i on.

Notg that the ct o i nvention according to the third exanple of the
present %Hﬁmrﬁﬁf fhaffe:?gloé’e applied to an el ectronic device having an

operati ng. mefer-g9r L3RRI REITESSF thé pAkh Rk Sn A Wsasicd RuPaLAT! er

position of the dragged "knob", reads the waveform data linked with the
current value of the parameter from the waveform data table 112¢, and drives
the oscillatory actuator 115. Therefore, while the "knob" is being dragged, the

15 fingertip of the user performing the touch operation or the hand of the user
holding the PDA 10 is given vibration in accordance with the value of the
parameter.

Note that as explained below, it is also possible to perform processing
for synthesizing a waveform of a drive signal. For example, when the value of
the parameter may be a numeric value in the range from "0" to "100", as
shown in FIG. 43 to FIG. 45, the waveform data sets of the drive signals for
the case where the value of the parameter is "0" (FIG. 43), for the case where
the value of the parameter is "50" (FIG. 44), and the case where the value of
the parameter is "100" (FIG. 45) are stored in the memory 112. When the

25 current value of the parameter is "40", the CPU 113 synthesizes two
waveforms in the ratio of the waveform of the value of a parameter "0" to the
waveform of the value of a parameter "50" as 1 to 4. Further, the CPU 113

applies the synthesized waveform to the oscillatory actuator 115 as the drive

signal.



15 (for exanple a slider switch 993 illustrated in FIG 78, a dial type
switch ﬁ@ﬁlw’lll(ﬁstrated in FIG 79, etc.). In this case, in the case of
detecti Q a’ét he operating nmenber has been operated, the operating unit
of the electronic device causes the vibration generator to generate
vibration in a node of vibration linked with the value of the paraneter
changed by the operation of the opeyating menber. As a result, the npode of
vibration for reporting that operation of the operating nmenber has been

S F T ST NNGR: 530 U8 SIS SO e

val ue of the parareter change e operating 25 [G
Sevent [%?yygﬁem | ' | i | el an

el ectrgﬁli deei ce l]g%?a?%i}ff%ﬁagﬁ;ﬁﬁgerﬁéggW&@gt%l}{éﬁgﬁéﬂéﬁgﬁfon as been
recei vegibbytizhbration of a node that differs in accordance with the | evel
of pressure of the touch operation on the touch panel. Note that in this
enbodi ment, t ks explanedi aow)4acr@dirtg 36 thei thirdesgimple bfithd presehe PDA 10
explained in the first enbodinent. Therefore, the sanme reference nunerals
wi | B beembediment, jorthe sase edrdasacting ahtoueh eperstioaniosdthanging tae vabie

expl anatiqns of portion comon with fir epppdiment will he omtted. 5
't hi Slethsonnrsmeter Rk the iRe, Age! 305, tee EpUTEPS ataes th4 o8 latger at i ng
states, that i the state ere the fingertip of . the user.ig in,cqntact

wi th T RETVRGEn a8 eHerE Niaten T i 1gods b ko Bnked witof Bk
oper at i Qn: t t [ oW r ' t C anel by
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opefnat iredeivied tabeorting o thepvehsd nd dperpirhnteterwhanged bhethiwmuuychl1l2 of
the PDA 10 according to the present enbodi nent stores the waveform data

tabl e Jf®datbown in FIG 46. The 15 waveformdata table 112d corresponds to

t he exanpl e of the screen display. of . )
w Note that the aspect o? tﬁg invention according to the third example of

the present embodiment can also be applied to an electronic device having an
operating member for changing seamlessly a variable value of the parameter
15  (for example a slider switch 993 illustrated in FIG. 78, a dial type switch 994
illustrated in FIG. 79, etc.). In this case, in the case of detecting that the
operating member has been operated, the operating unit of the electronic
device causes the vibration generator to generate vibration in a mode of
vibration linked with the value of the parameter changed by the operation of
the operating member. As a result, the mode of vibration for reporting that
operation of the operating member has been received by the electronic device
can be changed in accordance with the value of the parameter changed by

operation of the operating member.

25 [G: Seventh Embodiment]
In this embodiment, explanation will be given on an electronic device
for reporting to the user that a touch operation has been received by vibration
of a mode that differs in accordance with the level of pressure of the touch

operation on the touch panel. Note that in this embodiment, the explanation



t he touch buttons shown in FIG 32. The waveform data table 112d stores for
each t @qgtgib?n the area data for the touch button and the waveform data
to be%gg o the oscillatory actuator 115 for each of the cases when
the touch button is subjected to a touch operation and when it is subjected
to a pressing operation. In a PDA 10 having this configuration, when a
touch operation is perforned on thggtouch panel, the touch panel outputs to
the CPU 113 a touch signal showi ng that a touch operation has been

per f or g EGiCEY Bastd 10HShe LPPAOR)ILaplindlRtin dho LhRs! beoRRnRAs! L1 on
based on the touch signal and 25 identities the touc utton operated
ref er riTiereforehehveygho rmeféhae tialmerdls 201l NNexisedt iy FOHIdAP copa@ent he

wavef orm data for the touch operation linked wth the identified touch
but t on witlrthe Hersvanebedimetat & urthure edplohatibne ¢iPpbrtidk cohanodnivithsthiche
oscillatory actuator 115 using the drive signal generated by the read
wavef orfinstiamdodiend anibl be omifted: or t he case when a pressing F0406/ 3105 59
operation is rrfornged on the touch panel. The CRPU 113 reads_ the waveform
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cont act I ngertip. state ere t ser s

sear chifpgcd o pRybt tham af ppeddtotithdével of opreg¥aFid(Beredni®ek M BhRt i on
that differs for each type of touch 1 n button is transmtted to the user.

On B he entivedinhentd callbdna t'peessier opieratsonte Thiesypedfttouch dighabougnd presses
agai nst_the touch button, the PDA 10 transmts to the user vibration for
the prdsenifedpuchipane! to thetRW tlH 3t didfary feomghetaase od uctousht aperativhat i s,
when the user presses against a touch button, vibration show ng that the
oper at i'® %&@ng@gﬁl?@é% SPeralighven to the user. 15 Such control for the

report by Vil:blfl‘ﬁ‘}eil‘? heS e%rl(tnlyc Yiar lof aild Sshlae (yma%'?:ording to the present

embodiment stores the waveform data table 112d shown in FIG. 46. The

15 waveform data table 112d corresponds to the example of the screen display of

the touch buttons shown in FIG. 32. The waveform data table 112d stores for

each touch button the area data for the touch button and the waveform data to

be applied to the oscillatory actuator 115 for each of the cases when the touch

button is subjected to a touch operation and when it is subjected to a pressing
operation.

In a PDA 10 having this configuration, when a touch operation is
performed on the touch panel, the touch panel outputs to the CPU 113 a touch
signal showing that a touch operation has been performed. The CPU 113 finds
the coordinate data of the touched position based on the touch signal and

25  identifies the touch button operated referring to the waveform data table 112d.
Next, the CPU 113 reads the waveform data for the touch operation linked
with the identified touch button from the waveform data table 112d. The CPU
113 then drives the oscillatory actuator 115 using the drive signal generated by

the read waveform data. The same is true for the case when a pressing



t he vi WOV%QTBSr mation of operation input is difficult. For exanple, it is
effective en applied to a car navigation system Further, even in a
general electronic device, it is effective when perform ng operation input
by touch at night in a state where there is no light. 2 As expl ai ned above,
according to the present invention, 50n the case of detecting operation

I nput to the touch panel, the CPU 113 causes the oscillatory actuator 115

to geneypaigion B petinidd antheaotth\Hadedt The OPLS ¢13 rtads thdevaaderef a
touch operation to the case of a pressing operation. Therefore, the PDA 10

can chaagefohtheprissofg vpbraicrlinked wehdheioperatest toarchdpettan ifoomi theut 25
has been received in accordance with the nmethod of operation input to the
touch peavaformodatattable 112d andldsovesodei adcallatorysstuatosdionat i on of a touch
panel for receiving as operation input the state of the fingertip of the
user in contacadopiing thiseComfugwrations when lar esammplethepsepmavesdiisiony as
oper at 'bon | nput. FO406/ 3105 60 .ﬁr ssure of nore than ﬁ grede erm r]ed | evel
of -br eSELAMERFtiPHE #iStafer ¢oyapting It pRlpressing ReAmst Hhe fonshrpaelsocn
conbi n touch nel s.is nat.limt H. .Ei h. Enbodi t]. 5 1n
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havi ng ' : r t4 | | s been
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switches™ the report” node in accordance with the | evel of 'sound of its

sur r outidichgbuttoof@r &bahple) d Weakevibeatiornhat diféersdive eaeheypoasf tourhr al s
will be used for portions common with the first enbodi nent. Further, an

eX® anbwiton isftramsimitiexh¢o dbemmerwOrhthahethén bendmsdinnthet usgn finds e t t ed.
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of the touch button. That is, when the user presses against a touch button,
vibration showing that the operation has been received is given to the user.

15 Such control for the report by vibration is particularly effective when
the visual confirmation of operation input is difficult. For example, it is
effective when applied'to a car navigation system. Further, even in a general
electronic device, it is effective when performing operation input by touch at
night in a state where there is no light.

27 As explained above, according to the present invention, in the case of
detecting operation input to the touch panel, the CPU 113 causes the
oscillatory actuator 115 to generate vibration by a mode of vibration differs for
the case of a touch operation to the case of a pressing operation. Therefore, the
PDA 10 can change the mode of vibration for reporting that an operation input

25 has been received in accordance with the method of operation input to the
touch panel.

Note that it is also possible to use a combination of a touch panel for

receiving as operation input the state of the fingerttp of the user in contact

with the touch panel and a touch panel for receiving as operation input




generation circuit 114, an oscillatory actuator 115, a mcrophone 601, a
sound RslQérd1f@asurenent circuit 602, a beep generation circuit 603, and a
speaker 604. The sound vol ume nmeasurenent circuit 602 nmeasures the |evel of
sound based on the anal og signal waveform of the surroundi ng sound of the
PDA 60 obtained fromthe nicrophong 601 and outputs the result of
measurenent to the CPU 113. The be 9 generation circuit 603 generates a

drive signal to. be 25 applied to the eaker 604 in, acgcordance w an

i nstr u@crg%wrf: mrﬁlpﬁ%%@m pregeterpangd ﬁs\éés@f;waﬂssw Bwﬁp ang%tlp@ ‘Zk?eaker
604 and a Rkeep is.generated.. The PDA.60,has i an audi.0o repart de_whi ch
Fepor t UsEh it 2 BERTeT o PredmBudn R BaBetS R S 2hlal 00wt ana a
vi bration report node which reports that an operation input has been
received by vibration. The CPU 113 F0406/ 3105 61 executes a report control

pr Ocesfm%ikhm%ﬂ)@hm%gﬂ and reports to the user by a beeping sound or

vi bratiron that a tou ration to the touch panel 102 has been received.

At 3his timin theepfeskhtl Etiodihtdigs deberipaparwilintieoiver be agude@rogiRort node
or the vibration report node in accordance with the results 5 of neasurenent

by t he deeigedhseingren mrkio rreport moidecfort rep@2tinghthas aint operagioncomputdasof t he
report node is perforned because at a noise of nore than a certain |evel
such abeen reveivedrisesourd aepeel aby wibibatepn mgpedundde for reporting theg tanve.
Wien the CPU 113 determ nes that the sur r,oundf'lng vol ume of the PDA 60 is
mor e t RRATa1GH st has beenreeyypd by vilyaties: dheelecdrenic: ¢rvice SvaEshas report

de. H 2: i f Eighth E i t] EIG 48 is.. a fl t f
oxpl ai HIHGEPRE BlSeait GeOfIANE PADbARS dONEL S SBRUL AL s I UIELGESd by t he
CPU 1131/ ' t i ' i . t |
pr ocesﬁdr;[g ‘T‘afs%e@g%%@% @Wﬁé%gbﬁﬁﬂg@?w\%%&%;%é@ gfrgéﬁunegn%éer?i od in
a peri oggrfindeSlfinfort OWeh TRET AitORnBLdiRfent! OPGRNEANGH LQAldmatRe] Bt ted. As

shown Tn the figure, first, the CPU 113 determ nes whet her a touch signal
has beportiops tofifmontwigh tthe ¢irspandodifient sti¢bb&eddixtedThe CPU 113

[H-1: Configuration of Eighth Embodiment]

15 FIG. 47 is a block diagram illustrating the hardware configuration of a
PDA 60. As shown in the figure, the PDA 60 has a touch panel 102, a display
unit 103, a key input unit 111, a memory 112, a CPU 113, a drive signal
generation circuit 114, an oscillatory actuator 115, a microphone 601, a sound
volume measurement circuit 602, a beep generation circuit 603, and a speaker
604, |

The sound volume measurement circuit 602 measures the level of sound
based on the analog signal waveform of the surrounding sound of the PDA 60
obtained from the microphone 601 and outputs the result of measurement to
the CPU 113. The beep generation circuit 603 generates a drive signal to be

25 applied to the speaker 604 in accordance with an instruction from the CPU
113. The drive signal is applied to the speaker 604 and a beep is generated.

The PDA 60 has an audio report mode which reports that an operation
input has been received by a beeping sound and a vibration report mode which

reports that an operation input has been received by vibration. The CPU 113




ends t rt..control processing 1 when it is determned that a touch

si gnal rk?%é@gﬁc;bsbeen input. On the other hand, when it is determ ned that an
operation input has been input, the CPU 113 then determ nes whet her the
sound vol une of the surroundings of the PDA 60 is higher than a preset

| evel of sound based on the result%lrreasured by the sound vol une
measurenment circuit 602 (step S602)." Wien the sound vol une of the

det er miASS afssch abef R P s ing™ Pt Rl e aBUERPOr SO Ms BN  her
the CPY fddydbl it Bﬁvgg@ﬁ MGt gtt' %@h% &4tibn&83heltBukh ligPehfeepi ng
sound fromt speaker {)step 68) and reports that touch operation

has bed&jeeheg&icieed b tattheanheg t@WIEU 4 18hswitzdes B8 fdprothede hanthe When
judging in step S602 that the sound volune in F0406/3105 62 the

sur r ouratidigsepbritinedeRA G2 vibravoe repert moeepnesatordaned vath shemdsulthe CPU

113 determnes the vibration report node as the report node (step S605).

Fur $ herof mhasw@emertbythes ssund & obsuiel inaasurgnaarttucirarit 602. {Iheosigiiching dri ve

signal generatjon circuit 114 to report, that the touch operation has been 5

recei vé@nielt ok the aepost masieats parfoxpes PraauIhat g a@é@spggnpfﬁ shah 25606 and
rocessi

the follow teps is.simlar to the ng in step,.9102_.and the

ol | owcREAN [ SRB A g tidedr ECRRR By HPEERUT: Hd EXHils REGCINCY e
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receive O%aﬁ:@gﬁéﬁeg? ?‘g%oﬁsanl‘ggfé) IEF@%ﬁE$€€%6?3§| on rbgggrbfl ﬂﬁggﬁgggd on the
ne'asur enent results obtained fromthe sound vol unme neasurenent circuit 602.
Therefore, at the PDA 60 it can be automatically sel ected whether to report
by vi pHa2i Opevatiohetfaghtlo Brapodimbyt]a beepi ng sound in accordance with the
15 sound vol une (noise level) of the surroundings. Note that in the present

embodi ment , Flfe 4%isor flave ¢banteforapadaimng she aperaiion f the repodecenizplynat ed
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embodiment. This report control processing 1 is executed by the CPU 113 at
15 every predetermined period in a period in which a touch operation on the
touch panel 102 is permitted.
As shown in the figure, first, the CPU 113 determines whether a touch

signal has been input from the touch panel 102 (step S601). The CPU 113
ends the report control processing 1 when it is determined that a touch signal
has not been input. On the other hand, when it is determined that an operation
input has been input, the CPU 113 then determines whether the sound volume
of the surroundings of the PDA 60 is higher than a preset level] of sound based
on the results measured by the sound volume measurement circuit 602 (step
S602). When the sound volume of the surroundings of the PDA 60 is not more

25  than a preset sound level, it determines the audio report mode as the report
mode (step S603). Further, the CPU 113 drives the beep generation circuit 603
to produce the beeping sound from the speaker 605 (step S604) and reports
that a touch operation has been received by a beeping sound to the user.

On the other hand, when judging in step S602 that the sound volume in




CPU 113 stores designation information in the nenory 112 when one or nore
of theF8dded3 y@port node or vibration report node is selected by operation
i nput fromthe user, Further, when the CPU 113 determ nes that a touch
signal has been input fromthe touch panel 102 at step 5601, it sets the
report node to at |east one of the audio report node or vibration report
mode in accordance with the designsion information stored in the nmenory
112. 25 Further, as explained in the first enbodi ment, by applying an

audi bl the barduadiigy 6f gha/PIDA 6heisceidre tBanothet preses develapbspunds dad or 115,
It is possible to use the oscillatory actuator 115 as a speaker 604 (sound

sour ceQ’PUHé 1 8, dettnenings\the oribratfort repait nvedesa g tise réport oeedd (geptBHUgner at i on
of vibration fromthe oscillatory actuator 115 is as shown for exanple in
FI G 4Burther, etheh &P nl ¥ helrifcesodied vosilBgory iagtmator t He thmgindlye fdrieg t he
drive signal is the frequency for causing resonance of any one of the main
case 19gnaf gemersm 1grcuihel f/4 doi teposthat the dpvely Qreretionobaspbesn ded with

et GFRFDIE: Wethertes T3 HEAtoDr Notadhagherirocesagi i seh SpUSARALE 115 1o
vt QPR steps DSl BF Prodassing ieier SPared yhec Ui 1s 1o
P gur &6 P el ReARy, BB A oERET T e bleip el B R U PR R B o 1 n
or ocedr g eI R o R e e i ng vi brat i on ‘and t he

wavef orm f o5 s GRRRIiALY %o%eya@céﬁingwwé eiesdhtidigbgdinient itBe @Pgerey at i on
circuit 114. By driving the oscillatory “actuator 115 using the drive signal

shown siwitdHes tHO ﬁsg)o?t Gnodé, for rbpoﬁl@ﬁ%iﬁiae at touckaldpeeation basebedri on of
vi bration and sound by using the oscillatory 15 actuator 115 only. Note
t hat ireceivedctastheofiudrprepormgnote arsthid viiratipnarepeat onodel baséd orf thect i on of
a sound source in this way, it is suitable to use for exanple the liquid
cryst sheasuspment sesidts ebzaned fram thaiseusdsiolume greagusynaat axpnitiéQat i on

Therefore, at the PDA 60 it can be automatically selected whether to report by
vibration or whether to report by a beeping sound in accordance with the

15 sound volume (noise level) of the surroundings.

Note that in the present embodiment, the report mode may also be so
configured as to be designated by the user. In this case, the CPU 113 displays
a screen for prompting the user to designate the report mode to be used. The
CPU 113 stores designation information in the memory 112 when one or more

" of the audio report mode or vibration report mode is selected by operation
input from the user. Further, when the CPU 113 determines that a touch signal
has been input from the touch panel 102 at step S601, it sets the report mode
to at least one of the audio report mode or vibration report mode in accordance
with the designation information stored in the memory 112.

25 Further, as explained in the first embodiment, by applying an audible
band audio signal to the coil 121 of the oscillatory actuator 115, it is possible
to use the oscillatory actuator 115 as a speaker 604 (sound source). Here, the
waveform of the drive signal for causing the generation of vibration from the

oscillatory actuator 115 is as shown for example in FIG. 49. Note that in the



mechani sm t hrough which vibration generated fromthe oscillatory actuator
115 i sFo4@@y3OBt ed i n accordance with application of an audio signal and the
magni t ude of the sound generated fromthe oscillatory actuator 115 is
anplified. Further, it is also possible to provide for exanple a paper cone
or horn or other sound anplification mechanismat the inside or outside of
the oscillatory actuator 115. Furt3er, the sound generated fromthe
oscillatory 25 actuator 115 is not limted to a buzzer sound or other

r epor tfiggres othied fﬁa’a{lheﬂﬁ%(l fpwisthd niriwdesgmisic, thehércquenoy vidrc eauging ot her
reproduced sound. [I: Ninth Enmbodinent] In this enbodinent, description wll
be madesamarae ef enyrard of dbeimeinF0dg6/19106f 6 PihAt1Gviechguiderystan t he

audi o report node and vibration report node explained_ in the eighth
enbodidieplayi panelc dPdarproviiled withethsotouelt ianed 102.0and ther esedleitryse
station. Note that in_this enbodi rregt, t he saneg, ref,ere[‘n%gIP nuneral.s will be
used RetUeF tilondseldnforther. the wavelgmnrolethsodrivensignsg £RALSINECHAS anat i ons
of _portiqns conmpn Wwi t he ei ght h enbpdi nent wi l.| itted. [I-1:
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in w b@ﬁﬁ@nﬁ@fﬁﬂgbﬁ@’faﬁ@@ vibrafion SleewnsiaFIoN {Pwed e Whevofbral figs area in
which the device 70 itselt is |ocated and receives a packet conmunications

set vi genpratiriglesdumyd shewmniin eFESs JANT heu proeessing efoPDeymbebesngntheudi o
report node for reporting that an operation input has been received by
soundwvefarmi foragénmatingovibrataen @ndothe visyefomny fongenesalipg ruingnisi nput has
been gggglilt\éﬁ%}? the ! rlrv%t éi%rﬁ'al generation circuit 114. By driving the oscillatory

actuator 115 using the drive signal shown in FIG. 49 to FIG. 51, it is possible

to realize the generation of vibration and sound by using the oscillatory
15  actuator 115 only.

Note that in the case of imparting the oscillatory actuator 115 the
function of a sound source in this way, 1t is suitable to use for example the
liquid crystal display panel 103a or the main case 101 as a sound amplification
mechanism, through which vibration generated from the oscillatory actuator

: 115 is transmitted in accordance with application of an audio signal and the
magnitude of the sound generated from the oscillatory actuator 115 is
amplified. Further, it is also possible to provide for example a paper cone or
horn or other sound amplification mechanism at the inside or outside of the
oscillatory actuator 115. Further, the sound generated from the oscillatory

25 actvator 115 is not limited to a buzzer sound or other reporting sound and of

course includes music, the human voice, and other reproduced sound.

[I: Ninth Embodiment]

In this embodiment, description will be made on an electronic device



The wirel ess communications unit 701 controls the wireless comunication
per f orrBd0ef}X1H)3 he base station. This wireless comunications unit 701
super poses packet communi cations data and others on a carrier to generate a
radi o signal under the control of the CPU 113 and 25 transmts the radio
signal to the base station. Further, the wireless comunication unit 701
recei ves the radi o signal transn‘itt@d fromthe base station and denodul ates
this to obtain data addressed to the device 70 itself. Further, the

wi r el ghat comituhes didtoesnuthd alitior seyeort escalebaadoribmatiosnireped npedé odi cal |y
fromthe base station. F0406/3105 65, Here, the "beacon" is a radio signal

t r ansri>tplameske in die ceighth wymbedimente in sicgordanad tith 4 theasan reggivedr ea and

is transmtted at a rate of, for exanple, several tipes a second. The
beaco?i[r]pma yagsless basgistasian. ot ﬁ@éilgﬁﬁts w@%gﬁlmﬁeast ecyNSrekeRenefdi o

The. caniBrals; v i s Ber PosioR smon gt i srelBeerynaitigion! y i he
i t f t t de of .the PDA70O, 1" .. when dasi ti
oy T e SRT A R POERES RO bl o RN engbodihBRTuIETMEET! g

j oi nt d‘fﬁf}té}g the audi o report node and vibration report node for the report
node, an " when designating not to use either report node. "1 For

exanpl e, the base station installed in public facilities such as a station
and a novie theater transmts a beacon including the control bit data "1"

wi t hi Lt Comfghadich af dant\Embsgisneiit] the report node of a PDA 70 which
has received t%is beacon is set to the vibration report node. Note that in a

base st at iRIGy.i 5Bis4 béock diezranvillusthetaigthe hardas cmfpgesitldreof thelesi gnat e
the vibration 15 report node for the report node of the PDA 70 only while
the mRIDA 7Q. Bsishgwe ke digureothee B atlehpsariough pasel 10, audisplayepor t
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Cas€ 603, a speaker 604, and a wireless communication unit 701.

This PDA 70 is a mobile station served by a wireless LAN having a

15  plurality of base stations. The PDA 70 engages in wireless communication
with a base station covering the wireless area in which the device 70 itself is
located and receives a packet communications service provided by the
wireless LAN. Further, the PDA 70 has an audio report mode for reporting
that an operation input has been received by sound and a vibration report
mode for reporting that an operation input has been received by vibration.

The wireless communications unit 701 controls the wireless
communication performed with the base station. This wireless
communications unit 701 superposes packet communications data and others
on a carrier to generate a radio signal under the control of the CPU 113 and

25 transmits the radio signal to the base station. Further, the wireless
communication unit 701 receives the radio signal transmitted from the base
station and demodulates this to obtain data addressed to the device 70 itself.

Further, the wireless communications unit 701 receives a beacon transmitted

periodically from the base station.




of detecting a touch operation on the touch panel 102, the CPU 113
deter m R@406fhp)F eport node in accordance with the control bit data stored
in the nenory 112 and reports to the user that a touch operation has been
received by the determned report node. In this way, the PDA 70 of the
present enbodinent is 25 forcibly designated as to the report node by the
beacon received fromthe base stati®h. [1-2: Operation of N nth Enbodi ment]
FIG 53 is a flow chart for explaining the operation of a beacon F0406/ 3105
66 recei vi nblape oihes$argoak ds at edidpigited teMsmitBd petibdidaild 7o the baseli ng t o
the present enbodinent. This beacon receiving processing is executed by the
CPU 113statien whidimrDis oo cadipvarsazarksk i ransmabedi att @ dater ofn foneesmaple,
station. Note that for exa e when the_radi o area aof certain base station
5 parti%ﬁweyab\wéwal@sseqwd-amﬁﬂ]@ hesanomchides epnias it data SIgAING athe PDA

fZ?at i Sﬁ@fa%‘?wgé é%ﬁﬁé’!aﬁf ok ”d THETBLHCSIPHIOR [HETEIPOHE SO ber dtitengt 2
E ol det BB RO 300 TR EnBRS BT B’ FicBPISAEaRalieh cc 1 ne
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tho. cputEEERITE oty (RF RIS SRR e bk Bidd R Bl ToP ol
beacon &vﬁbﬁpdesﬁgggﬁn%%feh%e ﬁBf‘m@%{J rép3rishRid®s fhPahex edogentpol bit
data in the nenmory 112 (step T103) and ends the beacon receiving

pr ocesswhen d‘d@i%’ldtill? joiat usé &f tAd@adid Pﬁa@l?lmédé amdwibrattom eesort gaadé gur ed
e e

as to conpare t currently extract control bit data and the control

bit datforaheeegyrtanodedand "3t veheredosignatihganot, tovhsmeither tepore anvdal  bi t
data do not match, to overwite the nmenory 112 with the currently extracted
bit ddata. FuFehexample, the hase stasioum sastabpdrm publicofaghbicsssioky asor
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has received this beacon is set to the vibration report mode. Note that in a base
station installed in a movie theater, it is also possible to designate the vibration
15 report mode for the report mode of the PDA 70 only while the movie is being
shown and to destgnate joint use of the audio report mode and vibration report
mode other than when the movie is being shown.
When receiving a beacon from the base station covering the radio area
in which the device 70 is located, the CPU 113 of the device 70 stores the
) control bit data included in the beacon in the memory 112. Further, in the case
of detecting a touch operation on the touch panel 102, the CPU 113 determines
the report mode in accordance with the contro] bit data stored in the memory
112 and reports to the user that a touch operation has been received by the
determined report mode. In this way, the PDA 70 of the present embodiment is

25  forcibly designated as to the réport mode by the beacon received from the base

station.

[I-2: Operation of Ninth Embodiment]

FIG. 53 is a flow chart for explaining the operation of a beacon




expl ained in the eighth enbodi nrent (see FIG 48), so illustration and

det ai | €040éxpl@mations will be onmtted. The main points however are as
follows. That is, when a touch signal is input fromthe touch panel 102, the
CPU 25 113 determnes the report node in accordance with the control bit
data stored in the nmenory 112. For exanple, when the control bit data
stored in the nenory 112 is "0", i 0 det er mi nes the audi o report node for
the report node. Further, the CPU 113 drijives the beqf generation circuit
603 t orasslising procespiagiaxeceted by theiGPE bebpi tlee POUMJ/Q aceasing tethe a t ouch
operation has bee ,F0406f3103 67 recejved to the user by the repog%ing
sound. PX§senherabadimenindl hishbRaEOR IE6RAHBE Bracedaing 4% sPegulsd de thenory 112

e e L R TN SR WL R e
o ve. SaBdn SRS A Beho bl o P B bk BBl CREIRCr 1o
Lhe P ESEONLEBREALIE e i UL R dSkeaesatle, SO anATT0 |

beacon geaf Heehd b?&lﬁg{%g?gfeﬁﬁéﬁtﬂe%ivegh%a%fo%%orﬂ bot ObQQé stdtldhsf Phe @ base

station side to design e report node for a PDA 7 | ocated inits radio

area. @ptHNUBn@lscts the begoon twinldlee afroAgBPAVaAR steeagddirom thiikddedvédci lities
such as a novie theater and a station can be automatically swtched from

t he adstaxonspord execldes behben vetrizing proegssimg hmdthendlacted hderonuser
changing the settings. 15 Note that as ex§l ained in the eighth enbodi nent,

it is also pesshowe vothediguie, dusts e &rhUadd dademasiidatesedenbeaceme
Bl IR B0 o ki B b ST PR
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tradenpi¢n). FhftHeRathe [CPUAQUR SRR RN ktracted control bit data in the
memory 112 (step T103) and ends the beacon receiving processing. Note that
at step T103, the CPU 113 may also be so configured as to compare the
15  currently extracted control bit data and the control bit data already stored in
the memory 112 and, when the two control bit data do not match, to overwrite
the memory 112 with the currently extracted bit data.

Further, the CPU 113 executes report contro] processing for reporting
that a touch operation on the touch panel 102 has been received to the user by
vibration or a beeping sound. The report control processing in this -
embodiment is substantially the same as the report control processing 1
explained in the eighth embodiment (see FIG. 48), so illustration and detailed
explanations will be omitted. The main points however are as follows.

That is, when a touch signal is input from the touch panel 102, the CPU

25 113 determines the report mode in accordance with the control bit data stored
in the memory 112. For example, when the control bit data stored in the
memory 112 is "0", it determines the audio report mode for the report mode.
Further, the CPU 113 drives the beep generation circuit 603 to cause the

speaker 604 to emit a beeping sound to report that a touch operation has been




In this enbodi nent, description will be given on an el ectronic device

havi ng HHOG'3h0%i on of acquiring the current location of the device and 25
swi tching between the audio report node and vi bration report node based on
its current location. Note that the PDA according to the present enbodi nent
has a hardware configuration identiﬁgl to the PDA explained in the ninth
enbodi nent (see FIG 52), so the sa reference nunerals will be used.

Furt her, expl anahif:ons gf ortions common with the ninth enbodi nent will be
F0406/ 33938 Ved todhe 1isen by the dREOBINE $0UBEcording to this enbodi ment, the
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PDA 70 i's t0 be made the vibration report node. The base station IDs stored
in thigodepaksér bpdgbeeiirsi on table 112e is those of base stations
established in for exanple a public facility where use of an audio report
nmode woul d Bes explaamxbabovatdueosdinphicthepmsentedbathniesitpthe CRAI d1312e i s
transmtted to the PDA 70 fromthe service control station of the 15

wi r el edstarmnnesribegreporbanedst fan seponting wbatrpatqurhh ppesgtionehaotieegur at i on
expl ai ned .ab&ve, whe receivi g)% a beacan f‘reﬁm t he base stat i_gn cfoveri ng the
radi o EFGEAVEd InpaceArdance waly 2 dcagon depgivaddiom abaspgtatian e fBETRIEE heacon
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public facilities such as a movie theater and a station can be automatically
switched from the audio report mode to the vibration report mode without the

user changing the settings.

15 Note that as explained in the eighth embodiment, it is also possible to
use an oscillatory actuator provided with the function of a speaker 604.
Further, the aspect of the invention according to the present embodiment can
of course also be applied to a mobile phone serviced by a PDC (personal
digital cellular) type mobile packet communication network or a PHS

(personal handyphone system (registered trademark)) terminal.

[J: 10th Embodiment]
In this embodiment, description will be given on an electronic device
having the function of acquiring the current location of the device and
25  switching between the audio report mode and vibration report mode based on
its current location. Note that the PDA according to the present embodiment
has a hardware configuration identical to the PDA explained in the ninth
embodiment (see FIG. 52), so the same reference numerals will be used.

Further, explanations of portions common with the ninth embodiment will be



Further, the CPU 113 executes report control processing for reporting that
a toudi4p@ediSon to the touch panel 102 has been received to the user by
25 vibration or a beeping sound. In this report control processing, in the
case of detecting a touch operation on the touch panel 102, the CPU 113
conpares the base station ID show the current |ocation of the device 70
stored in the nenory 112 and each the base station IDs stored in the
report npde.  decision table 112e. F0406/ 3105 69 Further, when the base

st ati HItEGhowi ng the current |ocation of the device 70 is not stored in

operatton His. eonPibel Uha AGOIHBE.I FoactBPOdHER K t1Re | MTHERDTt mode
nen R EICLOR BRI ET iekh S Aelefort REniil BRI Beln £ 70 e
vi br atyon tanehr T HeAEen IRENRCs HERCTCR 113 18y Mt iing RiCbAges The

O]er afsitﬁibﬁat%aﬁﬁﬁnﬁpgﬁ&é%a&;ent NEL&ISED ADY7(Y I 1#4dsOfhe NRisR thdfort B control

of the beep generatioh circuit 603 and speaker 604 at the tinme of the audio

repor cofegipednish {Hrebeadtn ak 1etatibe idforveation nhlovdapethat twitesit i6eHtionl14 and
the oscillatory actuator 115 at the tine of the vibration report node were

al r eadf thepleaiioed0i n t he ei ghth enbodi nent, so will not be expl ai ned here.
As expl ai ned above, according to the present enbodi ment, the CPU 113
det er m nes khemesporst 1 idgtoresma repest niade deeisian tabled 13gshavyin kd6.been 15

ocel ot g accordane il Locel) ol lonmelLon SRt Qg
of ~a PDA .70 ,l. di bl,i ¢ faciddhti . iq.t t d
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information. It is however also possible to add a GPS
an audio report mode would be nuisance to others. This report mode decision
table 112e is transmitted to the PDA 70 from the service control station of the
15  wireless LAN through a base station.

In the PDA 70 having the configuration explained above, when
receiving a beacon from the base station covering the radio area in which the
device 70 is located, the CPU 113 executes beacon receiving processing. In
this beacon receiving processing, the CPU 113 extracts the base station ID
included in the beacon demodulated by the wireless communication unit 701
and stores the base station ID as location information of the device 70 in the
memory 112.

Further, the CPU 113 executes report control processing for reporting
that a touch operation to the touch panel 102 has been received to the user by

25  wvibration or a beeping sound. In this report control processing, in the case of
detecting a touch operation on the touch panel 102, the CPU 113 compares the
base station ID showing the current location of the device 70 stored in the

memory 112 and each of the base station IDs stored in the report mode

decision table 112e.



(gl obal sgt/é.|8g| ng system function to the PDA 70 and determ ne the report
node uﬁcﬁ@ &UPocation information showi ng the longitude and | atitude of
the 25 current |ocation of the device 70 acquired fromthe GPS function.
Further, when the wireless LAN provides a | ocation neasuring service for
nobile stations, the PDA 70 may reggi ve froma base station |ocation

i nformation (longitude and latitude”information) show ng the current

L T
ohon ViR PR R HeRR I ORISR MBACRIP 9t
stati opehd®s tﬁé:tréFttﬁieh 6Q§iag is BRES r&eGL8H98 thak]ser 14 48c6RMRMRE Wit om zed

by the user. For exa y executing registration processing at a

locati gife \e«egbﬁ fhodd BERbOthd @ReF tinidkearice (RS Efempldlethes abdidFeport
additionally register, in the report node decision table 112e, a base

st & | omdd2)s Futing, Wieercthe bate staamat IOnsldwinte thie cueent Qostwere dfi thet he
menory 112. Further, as explained in the eighth enbodinent, it is also
possi bevice Ufeis atoredcin ItBeompoabtmadcyrdquHdéablm i h2e,hthe Kokt dh3of a
speaker, 604.. Furt her t he aspect of the _invention

i ccording to this
embodi Aeterminas dhe cobraeomrepoBemogispfarethe w@prmﬂnpaé qmgﬁ@p@@s vhaka by a
EF oy e GH ST WO 145 DERPSTEEF Brihe JSEE DD BFRLRT| NBE ghabrthen an
o oL SR KT v bRBe ARG, OB ARD RSP e o
(e, il FSRAEIREAk R B e o oA Gonel b tenel
or' BRI R 1 pRmmer s mrpiaSoart
Conf i galraadypexplaiftedvrnhb eiglbotmbodiment, so will not be explained here.
As explained above, according to the present embodiment, the CPU 113
determines the report mode for reporting that a touch operation has been
15 received in accordance with location information showing the current location
of the PDA 70. Therefore, it is possible to change the report mode of a PDA
70 located in public facilities such as a movie theater and a station
automatically from the audio report mode to the vibration report mode even
without the user changing settings.
Note that in the present embodiment, the explanation was given of the
case of using the base station 1D included in the beacon received from a base |
station as the location information. It is however also possible to add a GPS |
(global positioning system) function to the PDA 70 and determine the report
mode using the location information showing the longitude and latitude of the
25  current Jocation of the device 70 acquired from the GPS function. Further,
when the wireless LAN provides a location measuring service for mobile
stations, the PDA 70 may receive from a base station location information

(longitude and latitude information) showing the current location of the device

70 and use this location information to determine the report mode. In these



25 FIG 65 %% i ew for explaining an ATM according to this enbodi nent. As
shown |ﬁ Rg ﬁg% the back surface of the liquid crystal display panel
501 over which the touch panel 502 is laid is provided at its four corners
with a total of four oscillatory actuators 115a, 115b, 115c, and 115d. The
plurality of oscillatory actuators 4j5a to 115d are provided in this way
because in an F0406/ 3105 71 electronic device having a |arge sized display

screen SHeR ASwARCATM:OfcR d-RCRAPAIARPLEGH thbdk Meidibhasble 1 Paghye

sufficie rat a sing ener at or e fingertip of

user pefd %%ﬁﬂeaal%?%a%eﬂt bRhe! bn Wuﬁeeﬁﬁ@%ﬁﬁfﬁe iR ffat i Pzﬁhét' | be

given of the contro efficiently driving the oscillatory actuators
115a t othhhSthetloyseistgtian [Bysger vibration to the fingertip of the user while
keepi ng down the power consunption required for the vibration report when
per formi ng rEprther,nthe reperanicae dycisidir &iblen] 1k ogn theesestpimizadi iy thé
oscillatory actuators 115a to 115d. FIG 56 is a block diagramillustrating
t he Sharasesr Eor,@mnmleabymaﬁutn@regxmgonaw@caﬁmg atoa tocatiemivduireent . As
shown in this figure, the ATM 90 _has a touch Ciéé a display unit 901,
a menor¥ibgaion are@ﬁ)ﬂ/én@ﬁi@riél desjegrbr the @ﬁe’élqa@uﬁ 1alBe dPRISietar i Hiq uat or s

touch SEHRE 8RG &g?;%nigﬁp@{lﬁ toucibqpﬁ%gg A D | ‘ﬁlrﬁﬁég:gﬁgﬁﬁm d
901 i qui

cr yor anogedaft g YENRAE 0. hreg G Pl Remedl {27 graﬁoﬂtn ol Ting the di spl ay

of e | quit,hstdle i Solop p@eeéégﬁ@% emPRRInTERADT s 3% SHRIER fygar ams and

data etc. for control urther, the menory 902 stores

wavef orah @Qélﬂa@érydébt(ﬁtéﬂ BRAGY igledowhth arolfipetion dfhe sr;])@akef l6auoBuréedruat or s
115a to 115d. Not'e that in the present enbodi nent, shapes of t he

wavef orthe aspetthef thd memltgmadl@cdrdlfmgetcaﬂpllsmﬂbodlmbnt ca olf Icatiosey alsadteuat or s
115a to 115d are the same. Further, the frequencies of the drive signals
are md@plisdnetoca wmabitthephengueatyicedudiyngat KOCi dype dngbilal packet ay

anel 501 ovided with the t anel 502 to resonate or the frequenc
P comr%umcatlon network or aciyﬁg t%rmmal d y

15 [K: Eleventh Embodiment]
In this embodiment, description will be given on an electronic device
having a plurality of vibration generators and controlling the signal waveforms
of the drive signals applied to each of the vibration generators based on a
touched position on the touch panel. Note that in this embodiment, the same
) reference numerals will be used for portions common with the fifth
embodiment. Further, explanations of portions common with the fifth

embodiment will be omitted.

[K-1: Configuration of Eleventh Embodiment]

25 FIG. 55 is a view for explaining an ATM according to this embodiment.
As shown in the figure, the back surface of the liquid crystal display panel] 501
over which the touch panel 502 is laid is provided at its four corners with a
total of four oscillatory actuators 115a, 115b, 115¢, and 115d. The plurality of

oscillatory actuators 115a to 115d are provided in this way because in an



25 causing the oscillatory actuators 115a to 115d thensel ves to resonate.
The drF0406/ generation circuit 903 generates drive signals for driving
each of the oscillatory actuators 115a to 115d in accordance with waveform
data and phase data supplied fromthe CPU 904. Further, the drive signa
generation circuit 903 applies drive signals to the oscillatory actuators
F0406/ 3105 72 115a to 115d in accordance with instructions fromthe CPU

904. The  oscil]atory actuatprs 115a,t 15d are the,sane as,.the oscillatory
act uatOECHDBIC deSiGH hatiicn & Ruri 1260 afigay nasTeen THETCRD BDABYRCF ot s ¢ he

or oor v ePHFL B Tics ok Ry PBEYT i Be e el Ao R ke e,
Couch HSaeaeH Sy rBRe P8 B B'Bertf afy et Pyl BRchFRRFAEOn 2, T o7,

actuators 111521&%&%?9%@&@5&3%%&& VGiRl $RAloiBNCHAUIRAN cffUifbr 903 O

cause the tou I quid cryst di splay panel 501 to

vi bratefficidntly @it 8o @iciEke¥enabarhed] tsatlo A6d & @vé Kl Brgh8 show a

flow chart for explaining the operation of the vibration control processing

6 execubeatidny thethePUiRgettipn ¢thehaTMsep whileadosmpingg doovit hile epbeet ment .
This vibration control processing 6 is executed by the CPU 904 at every

pr edetcensineetige ricgaited dopdhicoyhratiom cepertt vlhem pepEoraingn reporting t ouch
panel 502 is perm tted. As,sho in FI?, 57 firft, t he CPU 903 det er m nes
whet héPezatignchy \\perHm meinsdbase miurality o selasoen ashwalorsdd Sestep s701) .
When ilt élds determ ned that a touch signal has not been input, the CPU 904
ends th1 ‘vibration control processing 6. Further, when it is determ ned

a2, S0k 1185 BNy R DB, R DUEIEC,, 1
5 ST0E 0,y i ) VRmbd e S ot sk AT o Lhe
di spl &yeda apuchepdhelpb02, a display unit 901, a memory 902, a drive signal
generation circuit 903, oscillatory actuators 115a to 115d, and a CPU 904.
The touch panel 502 outputs to the CPU 904a touch signal showing a
15 touched position on the touch panel 502 in response to a touch operation.
Further, the display unit 901 has a liquid crystal display panel 501 and a drive
circuit for controlling the display of the liquid crystal display panel 501. The
memory 902 stores programs and data etc. for controlling the ATM 90. Further,
the memory 902 stores waveform data of drive signals to be applied to the
oscillatory actuators 115a to 115d. Note that in the present embodiment, the
shapes of the waveforms of the drive signals to be applied to the oscillatory
actuators 115a to 115d are the same. Further, the frequencies of the drive
signals are made to match with the frequency causing the liquid crystal display
panel 501 provided with the touch panel 502 to resonate or the frequency
25  causing the oscillatory actuators 115a to 115d themselves to resonate.
The drive signal generation circuit 903 generates drive signals for
driving each of the oscillatory actuators 115a to 115d in accordance with

waveform data and phase data supplied from the CPU 904. Further, the drive

signal generation circuit 903 applies drive signals to the oscillatory actuators




screen, the CPU 904 need not execute the processing of step S703 and nmay

end t h¢g&@0dda/atpén control processing 6. Next, the CPU 904, as shown in FIG
55, finds the positional relationship between a touched position and each
of the oscillatory actuators F0406/3105 73 115a to 115d such as cal cul ating
the straight |ine distance between the touched position and each of the
oscillatory actuators 115a to 115d {8tep 5703). Further, the CPU 904
performs vibration analysis using as paraneters the positional relationship
bet ween 16hetd olithie dimp asichirdme@n dvethe hnstiuethenssfronl ather YCRIOt @ddor $he 115a to
115d, the material of the liquid crystal display panel 501 where the

osci | | asellatact astuatersiiby to | 1iddrartbe aneeds tha@ssiligoreiactuasor thé danper
503, and, qt her.s. N&te that it is also possible to store in advance the data
of theexp@éﬂﬁgéné}le 115t eibeRIAEAL-ysi s for different touched positions on the

cont i:gﬁ??ue | Th CRiL 9@?&0{%&2@3"5 @:)3;“ b leie? Eﬁ%‘rac?ﬁrlb%q%ﬁ&h%@%; “each
2 j Vg 5 Beutii a kBt bRELn e SO o8P, " IGRY, 9941557,
a d _ hor" s

pecomed racy Be AP ChnuR e [ G D) The e

gener agggh Bf@@t@&%@ tohleB OS5&rabkion’ 8hhe tourh! piiedr 502 Lhadr vesl dheh GFt ep

S704). Next, the 904 reads the waveform data of the sane drive signal to
be appiheéd)stﬁlattb? astinhtoas oriysaacd ubl d shidogli rithen theemeipmay @8rogbap 5705) .
Next, the CPU 904 outputs to the drive signal ?engrati on circuit 903 the
wavef oemrcdit 203 dadcauserthe Heushnpanel 992 smd thee ighid ervstoh displaggeinaf t he
oscillatory actuators 115a to 115d calculated at step S704. At the sane
time, dPhdOcPraed instructs the drive si gnal generation circuit 903 to
generate a drive signal (step 5706). The drive signal generation circuit
903 uses the waveform data and the phase data supplied fromthe CPU 904 and

9°0" e ol 5 IR AR Lo, 1 e poct Tt oy actvaters
simlar to #§. BYO&EE $ICN I8 show a flow chart for explaining the operation of
the vibration control processing 6 executed by the CPU 904 in the ATM 90
15 according to this embodiment. This vibration control processing 6 is executed
by the CPU 904 at every predetermined period in a period in which a touch
operation on the touch panel 502 is permitted.
As shown in FIG. 57, first, the CPU 904 determines whether a touch
signal has been input from the touch panel 502 (step S701). When it is
. » determined that a touch signal has not been input, the CPU 904 ends the
vibration control processing 6. Further, when it is determined that a touch
signal has been input, the CPU 904 identifies a touched position (XY
coordinates) on the touch panel 502 based on the touch signal (step S702).
Note that when it is determined that a touched position on the touch panel 502
25  falls outside of the display areas of the touch buttons displayed on the display
screen, the CPU 904 need not execute the processing of step S703 and may
end the vibration control processing 6.

Next, the CPU 904, as shown in FIG. 55, finds the positional

_relationship between a touched position and each of the oscillatory actuators



step S104 and the follow ng steps of the vibration control processing 1
expl ai Khed063 k% first enbodi ment (see FIG 5) except for the fact that
there are a plurality of oscillatory actuators 115a to 115d driven, so an

expl anation will be omtted. As a result of the vibration control
processing 6, oscillatory waves F0406/ 3105 74 havi ng phases cal cul ated at
step S704 are given to the touch panel 502 from each of the oscillatory

Z‘ﬁégﬁ?gﬁefm hESd%?ehg?éié’alsﬁfaaﬁ?&?t'n%i%?%gﬁﬁﬁé%aqi%fai%%%q?%@%ﬁi%Eipﬁfﬂli%%{‘ied to
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vibration to the fingertip e user whi eepi ng e power

cossunptipio radid, rite materidleof Yh@MR{uIAcrveRAT disp et Pahb]a_f)of.l nwhets the

enbodi nent, the explanation was given of "'the case’o adj usting the phases
of t heoghillawrgiaggtasterajpbaad tlddcachplicetdhehoskisticatonfytheadampeos§3]15a to
115d. It is however al so possible to adjust something other 15 than the
phasesand athessadiote, thateitaispaliso uplessile thestale ue advgnae sherdatahef the he
nunber of the qgci .l ator actuat%rs provigﬁd is not limjied to four

Fur t heiesulthof ubeation egalysit fonduiferemh Jonehed postians en the daprh panel he t ouch
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be applied to each of the oscillatory actuatdrs 115a to | en a
di vi deghpsigst tovatls ofalie kedillaogy stolots dasa toallsl sé ohatndhet hapliesdd ts of 25

calculation in the nenory 902. When adopting this configuration, it is not
of the vibration at each touched position Becomes the greatest due to mutual
interference of oscillatory waves generated from each of the oscillatory
15 actuators 115a to 115d (step S704).

Next, the CPU 904 reads the waveform data of the same drive signal to
be applied to the oscillatory actuators 115 from the memory 902 (step S705).
Next, the CPU 904 outputs to the drive signal generation circuit 903 the
waveform data read from the memory 904 and the phase data for each of the
oscillatory actuators 115a to 115d calculated at step S704. At the same time,
the CPU 904 instructs the drive signal generation circuit 903 to generate a
drive signal (step S706). The drive signal generation circuit 903 uses the
waveform data and the phase data supplied from the CPU 904 and generates a
drive signal to be applied to each of the oscillatory actuators 115a to 115d. The

25  processing in step S707 and the following steps is similar to the processing in
step S104 and the following steps of the vibration control processing 1
explained in the first embodiment (see FIG. 5) except for the fact that there are
a plurality of oscillatory actuators 115a to 115d driven, so an explanation will

be omitted. As a result of the vibration control processing 6, oscillatory waves



necessa{é bg/ggledéorm real time conputing of the phases of the drive signals
to be éﬂ the oscillatory actuators 115a to 115d based on a touched

position. Therefore, it is possible to inprove the response speed of a
vibration report for a touch operation. F0406/3105 75 Further, FIG 59 and
FIG 60 are sectional views for explqyning an ATM according to a
nodi fi cation of this enbodinent. The front surface of the touch panel 502

t
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this defor wsiéagﬂbﬁéara&% %@@ofdiﬁ%%%eqsresém EMBB ddReAd Nhe WWRT doj vi ng
the oscillatory actuators 1i5a to 1T5d, a® wave occurs on the surface of the

def or megdjestd averplaesdof the dfieeviipnald applaenes atath f tie wetlldtoayory
actuators 115a to 115d. The CPU of the ATM adjusts the phases of a drive

si gthal actubmrapbl Jaetb tld Sdasd thit the aosplitudet of yhe aabratien ©cthbangcatlds5d so
that the height of the surface of the deformation [ayer 550 at a touched
posi ti d'mub'bcgrmsmogrm thdrdoual namel ti0Febeeemestbkegreatist due taimaiual
interfe,ren%e of th% waves generated for each oscill af.‘or}( %uat Qli 15 115a to
115d. DEECHEIanges ol a95a i weves asmergted; drosps gpshe of otheawseiiatery porti on

o OISR P48 LD ouRHTSe PRI B SR e
the - nel SHIAGRT RaoRB, 17 shtp LD ERR LT3 Er b SRtk REu IR chea
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i nterference of the wave nerated f each oscillatory actuator 115a to

115d. &jbrﬁﬁoﬁtﬂép@ﬂas .shown in FIG 60, it is possible to cause the portion

of a touched position in the front surface of the deformation |ayer 550 to

si nk. 25 | n Nbisthatyin this endiodyment; M expliirfaticar vas, giveni of haeseats of t o

report éd?uét?gg the phases of the drive signals applied to each of the oscillatory
actuators 115a to 115d. It is however also possible to adjust something other

15 than the phases, for example, the amplitudes of the drive signals. Further, the

number of the oscillatory actuators provided is not limited to four. Further, the
oscillatory actuators may be provided for example at the touch panel 502 or
may be provided as shown in FIG. 27 sandwiched between the liquid crystal
display panel 501 and the touch panel 502.

J Further, it is also possible to divide the front surface of the touch panel
502 into units of about the area touched when a fingertip touches the touch
panel 502, calculate in advance for each section the phase data of a drive
signal to be applied to each of the oscillatory actuators 115a to 115d when a
divided section is touched, and store a data table storing the results of

25 calculation In the memory 902. When adopting this configuration, it is not
necessary to perform real time computing of the phases of the drive signals to
be applied to the oscillatory actuators 115a to 115d based on a touched
position. Therefore, it 1s possible to improve the respons;: speed of a vibration

report for a touch operation.



user that a touch operation has been received by changing the thickness of
the defod406431d)5 | ayer 550. Further, it is possible to give a user
perform ng a touch operation a pressing feeling of a touch button displ ayed
on the screen by <controlling the oscillatory actuators 115a to 115e so as
to make the front F0406/3105 76 surface portion of a touched position in
the deformation | ayer 550 sink. Not X hat in this nodification, not only the
phases but al so the q?Iitudes of the vibration caused at the oscillatory

cctuat or 11wt 1165 a0 FIG. depessticnel o sdonsaplinu rodl "t he
osci | | #AEPydHG gﬁem Hfigtioncplrthey .emth(ﬁBEﬁ“stgeftF‘P*}%ﬂmf%ﬁrgf ﬁp%?qm it is
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descri phé Ol@%l‘ﬂd 'suB@taﬁbH,egﬁg”géﬁi&ilﬁfet kGBstandeY iapg Pﬁ&ebﬁ% nglm BfYpad ity of

vi bration génerators in ame way as the el even enbodi nent and

SW tchid@gfoﬁnutibnaﬁ%@lnsgemema@rs teerfte driven based on a touched position on
t he touch panel. te that in tﬁi s enbodi nent, the same reference nunerals

wi || be usednfsuchpan tAldvls wloemom wing the scdl aventactuaobodi freno. 1 1Bd; taher |
expl anations of portions common with the eleventh _enbodinent wll, be
om t t edvaygq ogcursonnitharsariass of thevdefarmatagm dayrmd 0 rlug tethe yibraioay f or

o L BB 5 et S e Syl e <1
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Jayer 550 at a touched position becomes higher than at the time not touched
due to mutual interference of the waves generated for each oscillatory actuator-
15 115a to 115d. Due to this, as shown in FIG. 59, it is possible to cause the
portion of a touched position in the surface of the deformation layer 550 to
rise up.
Alternatively and conversely, the CPU of the ATM adjusts the phases of
the drive signals applied to the oscillatory actuators 115a to 115d so that the
s height of the front surface of the deformation layer 550 at a touched position
becomes lower than at the time not touched due to mutual interference of the
waves generated for each oscillatory actuator 115a to 115d. Due to this, as
shown in FIG. 60, it is possible to cause the portion of a touched position in
the front surface of the deformation layer 550 to sink.
25 In this way, according to this modification, it is possible to report to the
user that a touch operation has been received by changing the thickness of the
deformation layer 550. Further, it is possible to give a user performing a touch
operation a pressing feeling of a touch button displayed on the screen by

controlling the oscillatory actuators 115a to 115e so as to make the front



Al to AS. In the present enbodi nent, when performng a reporting operation
by vi br guoea,/3 pps oscil l atory actuator(s) to be driven is selected from anong
t he FO406/ 3105 77 oscillatory actuators 115a to 115d in accordance with

whi ch area of the areas Al to AS a touched position on the touch panel 502
is contained. The hardware configuration of the ATM according to the present
enbodinent is simlar to that shown 70 FIG 56 for the el eventh enbodi nent.
5 The nmenory 902, however, stores a driving object decision table 902a shown
in Fl G sigZacépostiomafiantoculbhed ipgitton i eheldetomgatody éayerdeil sirdn t abl e 902a
stores, for each of divided areas Al to AS on the touch panel 502, area data
showi ng t he Niot¢ deuit arreathto noedn datiein,n oy oodwr thengrheseantiut dasei theat i on
information of an oscillatory actuator to be _driven when that divjded area
is toudRphtudes eftthat vibratior dauged at ther es@hatonyuastvatersakbrgied 1l t he

T G R T L

decisi bl.e 902 | vy t he. ild at . t uat 1 ' [ th

dec ) el 5. SRR o DR ALl AR L 1, fher
f th Ll : 15 : [ S i
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on the ﬁa?fé%@alolfgb s om%oupﬁ&l% 2@?369&3&@@“‘% foRiehies tiROSHhEIPPapBl refers

to the“driving object decision 902a to determne an oscillatory
act uat s pytibebfingértitercalbulaid @i adivhace ERleQ0H sdciivastheheadef@nirdacd

oscillatory actuator through the drive signal generation circuit 903 to
cause tifen dowersigaakto bO2pahiddttbesachqed thecosatlatorydicipatys ddhaltosBd o
vibrate. [L-2: Operation of Twelfth Epbodinent] 25 FIG 63 is_a flow chart
for exprRemiangivided spefianiphoeghetheand ploseilbra MBROFYHR ¢iadabls AYTMExecut ed
by theﬂg:PU 904 ig ai% ATM according to this enbodinment. The vibration
cont r ot eREES Phgaleulatiglecut ed by the CPU 904 at every predet er i ned
period in a period in which a touch operation on the
[L: Twelfth Embodiment]
In this embodiment, description will be given on an electronic device
15 having a plurality of vibration generators in the same way as the eleventh
embodiment and switching a vibration generator to be driven based on a
touched position on the touch panel. Note that in this embodiment, the same
reference numerals will be used for portions common with the eleventh
embodiment. Further, explanations of portions common with the eleventh

embodiment will be omitted.

[L-1: Configuration of Twelfth Embodiment]
FIG. 61 is a view for explaining an ATM according to this embodiment.
As shown in the figure, the back surface of the liquid crystal display panel 501
25  over which the touch panel 502 is laid is provided at its four corners with a
total of four oscillatory actuators 115a to 115d. Further, as shown in the figure,
the touchable area on the touch panel 502 is divided into a plurality of areas
Al to AS. In the present embodiment, when performing a reporting operation

by vibration, an oscillatory actuator(s) to be driven is selected from among the



touch panel 502 is permtted. F0406/3105 78 As shown in the figure, first,
the CPP4%/dephsr m nes whet her a touch signal has been input fromthe touch
panel 502 (step S801). Wien it is determ ned that a touch signal has not
been input, the CPU 904 ends the vibration control processing 7. Further,
when it is determned that a touch 5 signal has been input, the CPU 904
identifies the touched position (XY77coordi nates) on the touch panel 502
based on the touch signal (step S802). Next, the CPU 904 identifies the

di vi dedseil oy avtuatdrst hES4 caldiéd iposiddrdants weithtwhivkdalzy offley arerg to the
driving object decision table 902a shown in FIG 62 and determ nes an

osci | | #tloty Adca datdhgd posidieodithe éou¢ls papel $8D33 coNeaangdt he CPU 904 reads
t he waveform data of the drive signal_ for driving the determ ned

osci | | at ory Thet bwrdwazs ¢omhgeradiane mfr yhooAIdt gaeCosBog) to Rhe meesenthe CPU
dent | PIRRUIBIENtIP SLRMAT A 1AL BRGVBSe 16t SPyoaANG AleY SuberubRiieantat st ep
753 he T 02 SRS uTRE Spider driyity dpurer defsiot frd 0 doT e BRgener at o
ol | owlhdTPels (% SBoR B et bl 88 P RABLC RN FRRRTROCT oui ng
st ep;_ Slorbdesdr é%heﬁf 2 1€fdeﬂ“a1‘é%§tA?'top{ﬂxgctsiizthggtgﬁgﬁ;?éergﬁdsé? %ﬁéﬁ ddthSt

enbodi nent ’('see except that on osci’l Tatory
act uat giewinghe dibRldd bred toNc&nedsgdihpaXdr Yoaedinatey and Jdantificadiod are
driven, so explanations will be omtted. As explained above, according to

t he pradenmatitoodf manoscitlaor@Pactadtbr twbe odsen hehas ¢hétl divadgdamtnaisor (s) to
be driven in accordance with a touched position on the touch panel 502.
Ther ef ttushedndNateNhatin 8¢ igusat tofexenoga1uneras assigneddodhy esnillatasys 115a
to 115d in acc rlganceol(vj\‘:% t he toyuched, posjti on

[

ti t.he touch papel 502.
Not e t REiVIafOrst il saefh e pied Aedhondaniticsiton jafumaiion ek thei vi ded
into ao?éiﬂ%%ﬂfgct%to%.eas in advance and identification information of
According to the driving object decision table 902a, only the oscillatory
actuator 115a is driven when the area Al is touched on the touch panel 502
15 shown in FIG. 61. Further, all of the oscillatory actuators 115a to 115d are
driven when the area A5 is touched on the touch panel 502.
In the case of detecting a touch operation on the touch panel 502, the
CPU 904 detects the touched position and refers to the driving object decision
table 902a to determine an oscillatory actuator(s) to be driven. Further, the
~» CPU 904 drives the determined oscillatory actuator through the drive signal
generation circuit 903 to cause the touch panel 502 and the liquid crystal

display panel 501 to vibrate.

[L-2: Operation of Twelfth Embodiment]

25 FIG. 63 is a flow chart for explaining the operation of the vibration
control processing 7 executed by the CPU 904 in an ATM according to this
embodiment. The vibration control processing 7 is executed by the CPU 904
at every predetermined period in a period in which a touch operation on the

touch panel 502 is permitted.



t he oscillatorg actuators to be driven when a divided area was touched is
F0406/ B2486731 05t ored in the menory 902 for each divided area. It is however
al so possible, in the case of detecting a touch operation on the touch
panel 502, to detect the touched position, calculate the di stances between
t he touched position and the oscil% tory actuators 115a to 115d, and drive
the cl osest oscillatory actuator. 5 ?Nl Thirteenth Enbodinent] In this

enbodi ment, a vibration generator suitable for use in the first to twelfth
enbodi nent sAi $howse 1axBE i geke, fst.aheraPU RO4odetermanes Whetherae dpueh  this

e T RS B (T habl 50 O SRR
AR R R s R A L T R
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whi ch ¢dierdosglek) ahahy taathiphagel 960 bhsgivasthd ﬂgnhb‘(ﬂép\ﬂ&dﬁd. at a _
position facing the coil 962 across the case 961. urther, the case 961 is

seal ed and Nentt tten€CRIY 904ugleatifessthieedividéd gieaein hehidhutlod itoncleéd a
magnetic shield to the case 961, it is sufficient to foarmthe case 961 by a
condudr@sitionaisecpntained hyr sefedring to theldriving: pbjesdndeqistoantable 902aformt he

o8 CHORADI R a08 ek GReTmnSs &)1 il vicay SHIPOTR VR (R 11 qure
o SAEENAR e 307, S0 T 0SB 25 o
VeSSl S1POPLERERR) ReITEe SRS, g U eyt o0 el
S804). Further, the CPU 904 outputs the waveform data read from the memory
902 and the identification information of the oscillatory actuators determined
at step S803 to the drive signal generation circuit 903. At the same time as this,
15 the CPU 904 instructs the drive signal generation circuit 903 to generate a
drive signal (step S805). Note that the processing in step S806 and the
following steps are similar to the processing in step S104 and the following
steps of the first vibration control processing explained in the first
embodiment (see FIG. 5) except that only the designated oscillatory actvators
~. among the plurality of oscillatory actuators 115a to 115d are driven, so
explanations will be omitted.
As explained above, according to the present embodiment, the CPU 904
switches the oscillatory actuator(s) to be driven in accordance with a touched
position on the touch panel 502. Therefore, the ATM can efficiently drive the
25 oscillatory actuators 115a to 115d in accordance with the touched position on
the touch panel 502.
Note that in this embodiment, the area on the touch panel 502 was

divided into a plurality of areas in advance and identification information of

the oscillatory actuators to be driven when a divided area was touched is




F0406/ 3105 80 surface of this novable weight 963 is fornmed an annul ar
depr esls0406/310fhi ch the top end of the coil 962 fits. The novabl e wei ght
963 is supported by the spring 966 in a state where it can linearly
reciprocate in the vertical direction in the figure in the space forned
i nside the case 961. The spring 9627 as shown 5 in the figure, has one end
connected to the case 961 in contact? with the vi brat ory nenber (base

has the other end connected to the  novable wei ght 963, Note

Chat egr %@i‘%ﬁm gie e YRS fgsg,acln @1&;\1&6514 @@apbbiﬁlwﬁe\f@roala@do%ssshldspm t_merber
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regi procation of the novable weight 963, the portion of the case 961 to
which the spring 966 is connected is subject to a vibration conponent

transm tt efMf ThiptédrethnBrdRidemesitpht 963 through the spring 966 in addition
to the counter force of the reciprocation; but the principle of generation
of vibratidn thns ehebodismirlt] atabyateai ganeratésBuitableafmdusmnint tee fisst tf t he

oscillatory vibration occurring by a counter force of the reciprocation of
t he mbwebfth embgdimests wiebe rexplainedhdiotgsthal dheomillatpryeactugiaronst ant

cont ac#tj. vm'thléége si de surfacg of the novabl e wei g}ht 63. Thi s.1 rush 965 is
so dedhisneanbedypenti e a moyabla RerspHIc t Maghel B lmgarn9seildosir f ace of

A A T s R R R R T B RS e S
a dri yeogagalky .iﬁltlﬁ%' iiﬁgaflﬁa%%ﬁpw?alte %ﬁlﬁ@&o}rﬁﬁi@%&é"%@% §f3t o the

reci procates. e ot her en i cat a drive sign

coi | PBAetAestibpiifsh. the reciprocation of the novable weight 963 quickly
stops due to the above contact resistance. That is, the brake nmenber 964
acts as a brake for causing the

[M-1: First Example]
15 FIG. 64 is a sectional view illustrating an internal structure of an
oscillatory actuator 950 according to a first example of this embodiment. In
the figure, the oscillatory actuator 950 has inside a case 961 a coil 962, a
movable weight 963 (weight), a brake member 964, and a spring 966. Note
that in the figure, the vibratory member to which the oscillatory actuator 950

gives vibration is provided at a position facing the coil 962 across the case 961.

[}

Further, the case 961 is sealed and functions as a magnetic shield. To give the
function of a magnetic shield to the case 961, it is sufficient to form the case
961 by a conductive material and ground it or make it the same potential or
form the case 961 by a magnetic material having a large permeability.
25 The coil 962 is a coil having a substantially cylindrical shape as shown
in the figure and is fixed to the case 961. When driving the oscillatory actuator
950, an alternating current (drive signal) is applied to the coil 962.
The movable weight 963 is positioned above the coil 962, and is a

substantially columnar weight formed of a permanent magnet. At the bottom




FO0406/ 3105 81 reciprocation of the novable weight 963 to quickly stop when
appl i c&0B96/3105 drive signal to the coil 962 is stopped. Note that instead
of the brush 965, it is also possible to use a nenber forned by sponge,

uret hane, felt, rubber, and the like. 5 FIG 65 to FIG 67 are plan views
il lustrating exanpl es of placenent g@ t he brake nenber 964 and show the
case of viewing the inside of the cillatory actuator 950 from above the

v co. BIERES %é“ﬁﬁﬂs? dyabie a¥eiaRO63na ToEvas 81 ?@%p@ﬂ@relé%ﬁ%é?io%ébf{af%?ﬁﬁm k°f
ronber Do P ol Fn e atne badP e B a0 if SRPPBs? bl Mrer ™ 71 o
67" shouih GRATPLSBle RARECTFOE, SrctrySisRshaaHl 119 SelbyleedRgher 964c

SO as sdarround thé nova en for exanple providing

the b : : | : I ght
e rﬁ#ﬁaenﬁggf% u?\;leﬁfegﬁﬁécel 5t sidOtH ol 981 TRy @ﬂrrﬁgg@({@%béh%v\é‘ﬁ' 9

963, the nov 963 1's subjected to contact i'stdnce fromonly

ong dijre¢hé ofighfe, CIoAN afle whilhcémeediedsio ddaRE 9bheirbakeadtenhgr thé4a.
Therefore, the posture of the novable weight 963 collapses at the tinme of

reci probaaiory, nembeéhebuidraember peamner Atsdthfer othéthendosonhéaedryo aheuat or
950 fluctuates in direction. Further, even when stopping 20 application of

t he drinpwablgwetight963e Notnthattinswadsehte spring 20 Brashsepossible appl i ed
to the novabl e wei ght 963 from one direction, the posture of the. novable
wei ghttO9BSE dbFMEPRRsTeHbam EOMEEISSoBBINED (AR Hos s POBhat §ITRES

Furt her Cg | arge deviation in the direction of vibration occurs even when
stoppﬁ??d1 pplication of the drive signal. 25 To prevent this from happeni ng,

as-shown i nyfy G aQﬁ%\%é)sfg{?gi i%?xggi&%g.tgeﬁﬁﬁr&ﬁl BSEHTR MoV IR &f%fglﬂgé( menber s

964a to 964C SO as o] _ i'onal” confact resistance o rushes
965a &k ré&g}i‘@&t@?‘lﬁ%@ veMaLghHir868oh fiarmhar dhe t9ahethaghetié her, to
ar

keep down the brushes 965a to 965c due To aging or deformation of
t he brfakee ngrierated Ghamt chO6dsi]l 962. Vibrational acceleration occurs at the
portion of the case 961 to which the spring 966 is connected by a counter force
of the reciprocation of the movable weight 963. Note that along with the
15  reciprocation of the movable weight 963, the portion of the case 961 to which
the spring 966 is connected is subject to a vibration component transmitted
from the movable weight 963 through the spring 966 in addition to the counter
force of the reciprocation; but the principle of generation of vibration in the
6scil]atory actuator 950 is based on the use of the osciilatory vibration

: occurring by a counter force of the reciprocation of the movable weight 963.

The brake member 964 has a brush 965 in constant contact with the side
surface of the movable weight 963. This brush 965 is so designed as to give a
suitable contact resistance to the side surface of the movable weight 963. Here,
the contact resistance given by the brush 965 to the movable weight 963 does
25 not inhibit reciprocation much at all when a drive signal is applied to the coil
962 and the movable weight 963 reciprocates. On the other hand, when
application of a drive signal to the coil 962 is stopped, the reciprocation of the

movable weight 963 quickly stops due to the above contact resistance.

That is, the brake member 964 acts as a brake for causing the



FO406/RBky388s it is effective to nake the contact area of the novable

wei ght 963 and the brushes 965a to 965c as |l arge as possible to an extent
not obstructing reciprocation of the novable weight 963. Wth an
oscillatory actuator w thout a brake nmechanismfor the novable 5 weight
963, when application of a drive gdltage of the period Ti showmn in FIG 68
I s stopped, as shown in FIG 69, the reciprocation of the novabl e wei ght

963 deeiprocttibmEdhatabyalslconesitt 96Re gakely stopralie®Bppliogaoa.ofther ef ore,
such an oscillatory actuator cannot give the user a "click™ or other feeling

of alrereatsigma] todike €cal 862as sthpgtadnd{otenthau snstbed efhhbiliradhid6%, heist rengt h
of 10 vibration in a short time, by vibrational stimulus. Further, at the
ti me adsmposkible ite ufs aposmitisreformesd bar sponasd uirathanse tfelie mubber, aridon and
non-vj bration. As opposed to this, according to the first exanple of the
preséd ¢ b odi ment, when application of the drive signal shown in FIG 68

rci B?ociﬁ*ﬁ%'@%f?ﬁt H%x‘%éafa@%é%%ﬁﬁ%@%%@éﬁ%ﬂ% habEratieal by «ne
n IS r r..964. TFher. LI Sar
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Vi eWHIJ. Us8 ERbRG BRI OFHacdmbat Bf thidke BiakeOsiehtlets oA AGIHHPT 951
according to a second exanple of this enbodinent. In this figure, the

osci thatmoyablet watight 953 fa$20nddégtee antavalQ6Huaheni F1(9686 showpwabl e wei ght
963, a spring 966, a brake nmenber 971, and a brake coil 972. 25 Note that in
the exgmple ehpladaprentoes, twenbeake mepnbeisdB64 bt faginm sheh ortheacicngss t he coi |

R R TR AT NN

so explanall ons. o bLabe quiflede The b gke, renber 11,0957 Bl surface
963.

Here, when for example providing the brake member 964a at just one

15 location around the movable weight 963, the movable weight 963 1s subjected
to contact resistance from only one direction of contact with the brush 965a of |
the brake member 964a. Therefore, the posture of the movable weight 963
collapses at the time of reciprocation, and the vibration generated from the
oscillatory actuator 950 fluctuates in direction. Further, even when stopping

20 application of the drive signal, since a contact resistance from the brush 965a
is applied to the movable weight 963 from one direction, the posture of the
movable weight 963 collapses and the reciprocation cannot be stopped quickly.

Further, a large deviation in the direction of vibration occurs even when
‘stopping application of the drive signal.

25 To prevent this from happening, as shown in FIG. 65 to FIG. 67, it
becomes necessary to place brake members 964a to 964c so as to give
proportional contact resistance of the brushes 965a to 965¢ to the movable
weight 963 from around the weight. Further, to keep down wear of the brushes
965a to 965¢ due to aging or deformation of the brake members 964a to 964c,



83 sHO#ess w3 h rubber and a magnet 971b. Further, the brake nenber 971 has
attached to it a spring 973 for pulling the brake surface 971 toward the
side surface of the novable weight 963. In the brake nenber 971, in the _
period when a drive signal is not applied to the brake coil 972, the brake
surface 971a 5 is pushed against té&2 side surface of the novable weight 963
by the force of the spring 973. On the other hand, in the period when a

dri veitsisgaffectise apphiag@ theocohmdirake adthe M@vable wedehtr 868 amdthe 971, the
magnet 971b is pulled toward the brake coil 972, so the brake surface 971 a
novesbrawhgsf POhat tre 9Gialess dangec @sopossiblervivalsine enéerihmod6abstvacing hat

i nstead.of rubber, it is also 1 Bossi ble to attach sponge, urethane, felt,
a brwﬁ}p@@ilwfﬂ@ HOOd I%M‘f@flﬁgb @9 the brake surface 971 a. FIG 72 is a
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the ek Qloeanhtolmfiddistel 39(715 a&ﬂnﬁﬁﬁé&%s,ﬁrﬁifﬂﬁ%tﬁﬁﬂﬂﬁgeis@ PeerdPple €d to the
brake coil 972. This brakKe control circuitt 975 nonitors the drive signal

generaictdaih raxvilifterpswinhdtal @andof gave thadisentaplidlicld’ dr iotkerstapiplg of a square
wave to the brake coil 972 for exactly the period T2 during which the drive
si gnabpérstiganewhesl d\cledre dostindticen anusvhe eXhavidédri, the sthengihr obd when
the oscillatqor 974 applies a drive si %nal to the coil 962, a drive signal is
aPp! iabratiominfesherikemeohy rabratienal spbns. & uitler, @t dke tapesagy2 itso t he

br ak face.971a of the b 971 25 .romthe sid
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application of the drive signal fromthe brake control circuit 975 to the
br ak eosedlil&to?¥ Adtsated B &l Oopped, as shown in FIG. 70, the reciprocation of
15 the movable weight 963 is quickly made stopped by the contact resistance of

the brake member 964. Therefore, unnecessary vibration does not linger and a

"click”" feeling of operation can be given to the user by vibrational stimulus.

Further, vibration and non-vibration can be clearly modulated.

20 [M-2: Second Example]
FIG. 71 is a sectional view illustrating the internal structure of an
oscillatory actuator 951 according to a second example of this embodiment. In
this figure, the oscillatory actuator 951 has inside a case 961 a coil 962, a
movable weight 963, a spring 966, a brake member 971, and a brake coil 972.
25 Note that in the figure, the vibratory member is provided at a position facing
the coil 962 across the case 961. Further, the case 961, coil 962, and movable
weight 963 are the same as in the first example of the present embodiment, so
explanations will be omitted.

The brake member 971 has a brake surface 971a covered on its front




84 al (26 q@gd. Therefore, the brake surface 971a of the brake nenber 971
IS pushed against the side surface of the novable weight 963 and the

reci procati on of the novable weight 963 is made to quickly stop. Therefore,
simlar effects as the first exanple of the present enbodi nent are
exhibited. 5 [M3: Third Exanple] BRG 75 is a sectional viewillustrating
the internal structure of an oscillatory actuator 975 according to a third

exanplsgrfice! Wi AMIRG DG nldgnet 987 1H. Juiiher HBe A5ake! Mefibera9y dQr 952 has
inside a case 961 a coil 962, "a 10 novabl e wei ght 963, and a spring 966.

These attache862, itrmypiihg 93 dbt Bng thecrakei NgfAE69A1 etovardstreeside i n the
first exanple of the present enbodinent. Further, in the figure, the

vi br asurfaceeobéie nsoyaldeiwergzhtrO@hnmthe Wirake trhembeas¥/ Q6ih tie pepodi ti on
facing the coil 962 across the case 961. Next, FIG 76 is a view

i | | ust¥han agirivesignat is notapplied tathe hraks coil 972 phe brgke sarfage Sqilgnal t o
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the oscillator 974. The swtches SWL and SW2 of the swtch”™ circuit 982

connegiidet fierfase olflthé ohoPaleandidherEDi Nof6 thavhigetdaldeo Chibber gni alssuppl i ed
fromthe control circuit 981 is the "H " level. Therefore, while the 25 CTRL

difynapossibidito athch sponge, wiethahé, felts a drash; etcapptlieefront surface afsthel | at or
974 to the coil 962 and the novabl e wei ght 963 reciprocates. As opposed to
t hi s, blienseaceyRlas; gnal supplied fromthe control ~circuit 981 becones

e R0 R 3 B o o T BB b HAR,
signal to the coil 962 and the brake coil 972. In the figure, the oscillator 974
generates a drive signal for driving the coil 962. An example of the waveform

15  of the drive signal generated by this oscillator 974 is shown in FIG. 73. The
movable weight 963 reciprocates by the application of the alternating current
waveform shown in the figure to the coil 962. Further, the brake control circuit
975 generates a drive signal to be applied to the brake coil 972. This brake
control circuit 975 monitors the drive signal generated from the oscillator 974

27 and outputs a drive signal of a square wave to the brake coil 972 for exactly
the period T2 during which the drive signal 1s generated by the oscillator 974.

Therefore, in the period when the oscillator 974 applies a drive signal to
the coil 962, a drive signal is applied from the brake control circuit 975 to the
brake coil 972, so the brake surface 971a of the brake member 971 moves

25 away from the side surface of the movable weight 963. Further, during this
period, since the drive signal is supplied from the oscillator 974 to the coil 962,
the movable weight 963 reciprocates. As opposed to this, when application of
the drive signal from the oscillator 974 to the coil 962 is stopped, application

of the drive signal from the brake control circuit 975 to the brake coil 974 is




S switch circuit 982 switch the connection points as shown in
FI G Yﬁ\g)é}%%/ﬁpg?]ort-ci rcuit the coil 962. Therefore, due to the

el ectromagnetic braking action, the reciprocation of the novabl e weight 963
can be quickly nade stopped when stopping application of the drive signal.
Accordingly, 5 simlar effects to ghe first exanple of the above enbodi nent
are exhibited. If using the oscillatory actuators 950 to 952 shown in the

firstapya ed! THEfdrlI e %%'s%rfbfcetmlﬁ”cﬁ%@t bRIKRO# &BBEr 97p! @i ned

above as vibration generators of the electronic devices in the first to

tvel f phsieebodpamist sthd tside snpseblod tthe manevahlet abéighcobbBolandhethei brati on

given to the user. 1 n The reason is that, first, these oscillatory

act uatempr@&Edidr o93he anevaipleowictigt %ﬁ hstmale toeqhizidy stop. Thbeeffore, it is

possi ble to clearly give the wuser a "click" or other operation feeling

wher estridaseffentst as tie firss exiampleiafihegresent embedameny ate exbitited.ated in a

ngrt time. Second, these oscillatory actuators 950 to 952 are linear
illatory 15 actuators, so the directional accuracy of the vibration

gener e i o] 1o movabl & Qgieéﬁt Ofg(éia' s e ? e case 961 seal ed as
urr oundi nETet el T lénﬁcg%i{?ﬁ’c%'e}?i@?? oo M ARS8 1 REHEe 3 4B ot on
00 851 A eV iRAOT I IBRER! B5 Bt A 1 1S SribAEHAOT 950 L0

952 an tortion o pe of anpli ation ratlon Due

t o t hihealfipyge S €l6® Uhcalstobidcty Ay 398 20RS, iridide \d Raad 1961 ageplras2daby the
oscillatory actuators 950 to 952 can be nore finely controlled.

Adicorutiovghbye weighs S63s sinkl 2 spoingj 9661 Hless aoib96P asiveplé esbighy ¥63,a "cl i ck”
feeling when the touch panel is touched or when a thin operation key is 25

pr essaed SPUNEHR6 argtheosane lastiorthe duist sxamploxd the pssericmbodineat.
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mounting aqeyt agd0486/i3185view illustrating the circuit configuration for
15  applying a drive signal to the coil 962. The oscillator 974 shown in the figure
is the same as in the second example of the present embodiment, so an
explanation will be omitted. The control circuit 981 controls the switching of
the switches SW1 and SW2 at two locations in the switch circuit 982. The
control circuit 981 monitors the drive signal generated from the oscillator 974
2% (see FIG. 73) and, as shown in FIG. 77, outputs a CTRL signal that becomes
the "Hi" level for exactly the period T2 during which the drive signal is
generated from the oscillator 974. The switches SW1 and SW2 of the switch
circuit 982 connect the oscillator 974 and the coil 962 when the CTRL signal
supplied from the control circuit 981 is the "Hi" level. Therefore, while the
25 CTRL signal is the "Hi" level, the drive signal is applied from the oscillator
974 to the coil 962 and the movable weight 963 i‘eciprocates.
As opposed to this, when the CTRL signal supplied from the control
circuit 981 becomes the "Low" level, that is, when application of the drive

signal from the oscillator 974 to the coil 962 i1s stopped, the switches SW1 and




86 o Ohbgﬂpﬁﬁpanent magnet and the coil. Further, there is resistance to
deteriorationof the accuracy of nounting of the pernmanent magnet and coi
due to aging. Accordingly, it is possible to cause the oscillatory actuators
950 to 952 to generate vibration by a stable accuracy. Further, assenbly
into an 5 electronic device is easys Further, even when the electronic

devi ce body or housing or other support nenber for supporting the vibratory

menbeg W effahet (6iteR Cd'illdlfff ORY d@ﬁ%m@{ %g%ecﬁenagﬁgﬁ &s Rhagsd %r( f9(; exanpl e,

the touch panel or the liquid cryst | spl ay Is not Tirmy fixed or

when THean@ssh@ti-diftnit stiepedil YebeThéefonl, dutf teidet leYedtpngagaenpared with
the vibratory nenber, 10 the oscillatory actuators 950 to 952 can give a

suf f i brahg yadtrngehei wcé,?ﬂmtibn of llee movabler weighth863 Jdni Hei qurkiyabl e for
use for a l'ight weight electronic device or portable electronic device.

Fi ft hinade stoppedcmtent stoppingugpplieatdso afotiesairied megnaln Acdeiieghand  audi o
signal, is applied to the coil 962, it is also possible to utilize the 15
odci | imibaneldestadodhs fosd exampde o4 the shaye soabedanent arctexhybgedsi bl e to nake

posi bl e § Xéﬁéiinﬁf&cilﬁ%%?h%&ﬁat%%ﬁﬁ&?f%if shate b e ShERATS 2 sl
' .0 ' No ' 950 952
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MoV abh @ssiBleddt mpe sﬁﬁﬁbl}teﬁ_@herPtﬁé’vilﬁﬁﬂBﬁfgi‘%éntt@ thB&gekbratory menber and

not to the case 961. 25 Modi fications]” Above, enbodi ments of the present

ilfivent i on 'Fhe ereaxphaisnelat, biutst} hkescembodiatent sactuetdrs 95@ tondSanlaye
I.llustrations. Various nodifications are possible within a range not out of
t he ghrsxvided tvwigh prrekemechadamiso heTakoref ol isoppsgibleato bicacbngivethe as
enbodlilsrg;rg ‘$éliclf<q'4c())r6£)t ]é?SOp%Z‘ation feeling where the strength of the vibration has
to be clearly differentiated in a short time.
Second, these oscillatory actuators 950 to 952 are linear oscillatory
15 actuators, so the directional accuracy of the vibration generated is high.
Further, third, these oscillatory actuators 950 to 952 house the coil 962 and the
movable weight 963 inside the case 961 sealed as a magnetic shield, so there
is no effect of magnetic force from the surrounding electronic components etc.
Accordingly, there is no deviation in direction of vibration generated by the
27 oscillatory actuators 950 to 952 and no distortion of the shape of amplification
of the vibration. Due to the above second and third advantages, the vibration
generated by the oscillatory actuators 950 to 952 can be more finely controlied.
Accordingly, it i1s possible to give the user a pressing feeling or a "click"”
feeling when the touch panel is touched or when a thin operation key is
25  pressed. Further, the oscillatory actuators 950 to 952 never cause surrounding
electronic components etc. to malfunction due to their magnetic force.
Fourth, these oscillatory actuators 950 to 952 are integrally packaged.
Therefore, compared with when dividing the members of the oscillatory

actuator, first of all there is almost never a problem in the mounting accuracy



[ Modi fﬁ@@é'@rjog] In the first enbodiment, the nenory 112 stores a plurality
of types o waveform data. The CPU 113 nmay read the waveform dat a
designated by the operation input fromthe user in advance and drive the
oscillatory actuator 115. 5 According to this configuration, it is possible
to give a greater variation to theggmde of vibration used at the tine of a
report. For exanple, the vibration tinme, the magnitude of vibration, and

the peyfl QHe ObekManshi enablelf afdiethd Gl Purifer, QRrer e€l deseian@edio Further,
the nenory 112 stores saiiple data of the drive Signal 10 waveform The

dri ve datemetatignefahecvctira@pidf rhdéintiapvef tise teemsment em?ma afid @oil di gital
to analog (DA) format to generate the drive Signal. [Mddification 2] In the
above duer 8t agimg. M ccbrelimglyi nerst gosseblester cnme thesogridatwhatthators ®50enabl e or
di sable the vibration report node. In this case, the CPU 113 displays 15 a
scr eefof 2 e cpptdraty viwatissr by @ dtabilgrraceranetiheorther assanibdy antaliagiabl e t he
report functjion by operatiaon i pput fromthe user. Wien enabpl erent or

di§ab|eé¢@mmicsd@ré1§ﬁgwa@@w- E”yurftﬂ@ncﬁ}%w}m thep sleqtromct devisee ody & cpU 113

sets the val ueégL the vihratiqn flag in té@e mor.y 112 "0" (di }S}’gﬁl%ﬁj or "1"
(enabPEfITE 86 CUpEanter u UHEP CRRe, e dhE bRy ChERDr 1113, i
2 e | C o) e
opéragﬁgﬁgcﬁggwlg@ga?%sﬁfé gg?éfﬁ%ﬁ%@%ﬁ%@é@ r@ﬂ)%ﬁl?%ly& %?eb]ré{t ion or
For cuie ARt RSey Mgt BaltBh 18 R, HRAIY (RAA B SvbeR el ARSS IrFle on 25
panel s@ffottnslembedsatotauffieritBnlarge FoaiFaredowi thhhebeitlya @iy anéindeti ng

facility and for inputting an operation‘instruction to the body of the
fHti | thy ostHiatoppectidtors Pafielo 99D mogivd a sudéicidmily daige vitratbhetd f or
exanple on the wall of a room The rear surface of the operation panel 990
i s prhe aabiratprn mempeny dAhisns gani@ble der e frch hghhrweiggt |alegtseRicact uat or
115. FEurther, Wh'{f nlot F0406c5{ 3105 88
device or portable electronic device.
Fifth, in the oscillatory actuators 950 to 952, since an audible band
audio signal is applied to the coil 962, it is also possible to utilize the
15  oscillatory actuators 950 to 952 as sound sources. If it is possible to make dual
use of vibration generators and sound sources in this way, it is possible to
greatly reduce the installation space of components in a small sized electronic
device.
Note that the oscillatory actuators 950 to 952 shown in the first example
27 to third example of the present embodiment are sealed by the case 115a having
an anti-magnetic effect, but they may also not be sealed by the case 961.
Further, the spring 966 supporting the movable weight 963 may be directly

connected to the vibratory member and not to the case 961.

25  [N: Modifications]
Above, embodiments of the present invention were explained, but the
embodiments are in the end only illustrations. Various modifications are
possible within a range not out of the gist of the present invention. The

following may be considered as embodiments.



shown,Fadws/g90kr ol device for controlling the main body of the |ighting
facility controls the report by vibration including driving the vibration
generator 991. When the user switches an on/off key 992 of the operation
panel 990 by his or her fingertip, the control device drives the vibration
generator 991 and 5 transmits vib®gtion to the fingertip of the user
touching the on/off key 992. Further, in the lighting facility, the anount
of th¢Modifidarprcah be continuously changed frombright to dark. If the
user operates a slider switch 993 for instructing the anmount of the
| i ghting tdntthe Gosttembodeuene thg memay hE? stdreageplunalityidfrtypesrofof a
magni tude in accordance with the amount of lighting 11) changed by this
oper atvavefosm dalias nihe €RU d 18haayi ieger thepwevetaran deta depignatechy sl i der
switch 993, Note that instead of the slider, switch 993, it is al possi bl e
to us@PATRfian llflwfeﬁ’% thausansadygngena arwgh@rosgl ?MYI@&;T/U@@SSQ% a
m npus ke 96 shown in FI G .80 having the sane function as t.he slider
ot oG T b TR P RSDICgD e § BTACE SARalCRIRME ¢ o
apply [ i i : i i t.: I a_fouch
panel n%(?(?% Pg H@@?}O%\T%lﬁg%ﬂcﬁl%ﬁ&gﬁe%?@%’%?f%ﬂ?@lﬁg’ftﬂg ‘flg?ﬁéﬂ\lflgg |Il é’or vi deo.
In th al.e i i Ty kicd oW g rt to the
% ﬁffgrﬂiu&eﬁgg Vgse}g;{ll%h %hﬂ&ﬂbjae?‘ﬁi’d bEthé Etrbﬁgﬂ%f 'tlgég‘/%E}Srah%n e

user that Imput feceived froman operation k y causing the
operabbqpedquc}ggngtwusi ng to vibrate. [Mddification 4] In the first to 12th
enbodi ments, the direction of vibration generated fromthe vibration

gener ator $ucthexs the osembiat 319 astoreat sampie vdhtaatafr the deive Isignaled to a
direction perpendicular to the front surface of the touch panel or 25 the
dit ecwasreformprlduss idniye: signep geaeraiok eyrsuirdl ¢heenverte the squepleydain t he

drive,. signal .applied to scillatory actuatqr.is.not. limted to the
frequm%f‘%‘rgltaiéﬂﬁnﬁbo%@zﬁa eENaktq SQXW@&%%gwe’t%EEﬁl-panel of the

el ect i sedewice,or the |liquid crystal display panel provided with the
touch[]%g%ﬁﬁc YIOP oscillatory actuator itself. Simlarly, the drive

vol tage apphitRé ab8vENfrst LY 1R erAbs@irhentd0h ¢ GhHA3:8Re whether to
enable or disable the vibration report mode. In this case, the CPU 113 displays
15 a screen for prompting the user to designate whether to enable or disable the
report function by operation input from the user. When enablement or
disablement is designated by the operation input from the user, the CPU 113
sets the value of the vibration flag in the memory 112 "0" (disable) or "1"
(enable) in accordance with the designated content. Further, the CPU 113, in
2 the case of detecting operation input from the touch panel 102 or the operation
keys 104a to 104c, determines whether to report by vibration or not in
accordance with the value of the vibration flag.
[Modification 3]
For example, the present invention can also be applied to an operation
25  panel 990 installed at a location separate from the body of a lighting facility
and for inputting an operation instruction to the body of the facility. The
operation panel 990 shown in the figure is installed for example on the wall of
a room. The rear surface of the operation panel 990 is provided with a

vibration generator 991 such as an oscillatory actuator 115. Further, while not




Iirﬁtegtmg@gp@%ve vol tage for making the frequency of the DC notor
correspond to the natural frequency of the housing or touch panel of the

el ectronic device or the liquid crystal display panel provided with the
touch panel or the vibrator itself. 5 [Mddification 5] In the first to
twel fth enbodi ments, the vibrator ggherator is not limted to a linear
oscillatory actuator or a vibrator having an eccentric weight. For exanple,

it is she@npasscbhiol devie forwditasllian thenannt bodyoMiedi ghipaeeheitityi c
element. 10 Further, in the enbodi nents other than the sectond enbodi nent,

the egphizolt ihenrepast brdebrdtion liichedmgoduivingtles yitratioatgenaratord@l .per manent
magnet as a_novable weight. Here, the novable weight requires_a nmechani sm

f or obt ai ni Mghen the vadt switebes ancsdetrkey 8P2udicreparat oggraaed t99%nbpf

Vi brat'_on@hgnd excitation for ihe m)vab_l e wgi ghg to reciprocate. In_the
above 15 ehbenifigatip, heeontnedevigiyAuy efdbe vabmtien geaertondRlsand or
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does naktruRfng the HnhdGhe o lfmsﬁghtihg o SUET EOMRBI deQidS By s GG hepS part
of the weight™ having a suitable ™ masS. Further, the linear oscillatory

act uatfongemip,atibeatien ofay ablgniiudenirc aceortdapee! withatheosmbuhatodrlygladigat or . 25
Further, the oscillatory actuator may also be a so-called electrostatic

t yPfe odwinigedt by yhiscopertadroruss trgnametted setthei fingatipeof Hhesusep opsrating ew f or

1Ol SR BRI U SRt BHoBY SRRSO BB T ed Dot b
a movanle vel it (el ont). BO3CRRY SRdhHHERY. 59554 Bilk ROP dRsidy the
a minus key 996 shown in FIG. 80 having the same function as the slider

switch 993.

15 Further, as shown in FIG. 91, it is of course possible to apply the
present invention to an electronic device not having a touch panel or display
unit such as a remote controller of a television or video. In the case of such an
electronic device, it is sufficient to report to the user that input has been
received from an operation key by causing the operation key or housing to
vibrate.

[Modification 4]

In the first to 12th embodiments, the direction of vibration generated
from the vibration generator such as an oscillatory actuator or vibrator is not
limited to a direction perpendicular to the front surface of the touch panel or
25  the direction of pressing the operation keys. Further, the frequency of the drive

signal applied to the oscillatory actuator is not limited to the frequency for

causing resonance in the housing or touch panel of the electronic device or the
liquid crystal display panel provided with the touch panel or the oscillatory

actuator itself. Similarly, the drive voltage applied to the vibrator also is not



801, 4§%§§f de 804 provided at the inside wall of the case 801, and a
spring% X te that in the figure, the vibratory nenber is provided at a
position facing the el ectrode 804 across the case 801. The novabl e wei ght
803 is a columar weight provided with an annular 5 electrode 802 at its
bottom surface. This novabl e wei ghgg803 is supported by the spring 805 in a
state able to linearly reciprocate in the vertical directionin the figure

Nt hespared of v N9bAgad NRuCAIARL (hd NS qBBhEndoBdhe 33CS in the

figure, has one connected t ase 8 contacting the vibratory

(baseg ﬂdat%dt}ﬁ'@%étﬁ?dlofﬂégheﬁ SOTRe HAkihL &NQolBN apae]vef Ght 803.
Note that the novabl e wei ght 803 other than the el ectrode 802 should be a

wei ghtldearonig devicd toabthe Haaid chustahdisplaneraarhyiranidddetitlodhe 884chs
provided at the surface of the inside wall of the case 801 facing the

el ect panel @Othe Vitiratorliesetlf.ode 804 is supplied with a plus or minus constant
potential = fromthe outside of the oscillatory actuator 800 at all tines
widen [Modifisatbenii)l atory actuator 800 is being driven. On the other hand,

th | ectrode 8 f th | e..wei ght 802 i lied with AC | t

(drive oi ghmie Tt o HAEHIyCtROBIenEs.hac  BIRIORERRE a8 NS ik SRRTLAA. out o) de
of the osgill at or.){ actuator 800 thr oug(rgr En argl ifier 810. Here, ~when the.
oot entd A1 ANEAT PRe 8IS AHETR0ST an I RED: Poudizean CHeolie WRENLRET that is.
b ) a4 mi- _ ¢ L
becorExhte, s LS s MY A TBhiigH Binchher SEmeh phiSotRRS Ors |

wei ghi]c@fkthoves in the up direction in the figure. On the other hand, when
the potentials of the electrode 802 and the el ectrode 803 becone different,

imat is, pFughandimithesembodimbatgeshal tidie tHef feoril emlandidteraf tthact each
other. Due to this p2§§§2§y of electrostatic force, the novable weight 803
nmov esexpianhtod owasdinn iafnai hnche dscilatery Thetuatmi Nisaigra Eermasent 800
according to this npdification linearly reciprqocates,in the vertical
di r eciiegnet as graovagle waight. dilerendlye npyablerwerght JequigaEeRecBARBf t he
recip oca;ion of th% vaable meh%ht 03, a.vib%ationaI.F04Q6L%105 91
or obtaming a suitable mass necessary 10f causing the generation ot vibration
and excitation for the movable weight to reciprocate. In the above
15 embodiments, a permanent magnet was used as the mechanism for obtaining
the suitable mass and excitation. The movable weight however may be
comprised by assembling a permanent magnet into part of the member of the
weight. Further, a permanent magnet may be fixed in the case of the linear
oscillatory actuator and a coil used as the movable weight. Further, a coil
2  may be fixed in the case and another coil used as the movable weight.
Naturally, in this case, when the coil used as the movable weight does not
have a sufficient mass, it is sufficient to use the coil as part of the weight
having a suitable mass. Further, the linear oscillatory actuator may also be
movable iron core type linear oscillatory actuator.
25 Further, the oscillatory actuator may also be a so-called electrostatic
type oscillatory actuator using electrostatic force. FIG. 82 is a view for
explaining an electrostatic type oscillatory actuator according to a first
example of this modification. In the figure, an oscillatory actuator 800 has a

movable weight (weight) 803 provided with an electrode 802 inside the case




acceIeF@hbgﬁsﬂﬁ§urs at the portion of the case 801 to which the spring 805
Is connected and the vibration is transmtted to the vibratory nenber. Note
that along with reciprocation of the novable weight 803, a vibration
conmponent transmtted fromthe novable wei ght 803 through the spring 805 is
applied to 5 the portion of the casg)801 to which the spring 805 is
connected in addition to the counter force of the reciprocation. The

princi ghe of I8 8O v\é&l%}; a% L}R{‘insgd[h Wﬁlfof%ﬁé I @%%@1 %ﬁH%&C,}gﬁn 00,

however, is based on the us e vibrational accelerafion occurfing by a

count eBOfoNwgtet that hig thecfipnies atheovitohtdriemenyisdr & previded S08 poxitibg sane
way as in the oscillatory actuator 115 explained in the first enbodi nent.

Fur t hefaciff @he &%edteode 80dwicioss theptaserflg an el ectrostatic type oscillatory
actuator according to a second exanple of this nodification. In the

confi gur at i dheghowablenweight §03is @ cadumenr weight heosisled wiath asammalar
oscillatory . actuator 800 sho in FIG 82, the novahl e weight 813
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Note that the electrostatic type oscillatory actuators 800 and 850 shown in

Fré 8SRoandhid he 8ovahlef weighar 802 qihewitlimd the tdlebiralle 86 ishoukinbe 25
explained in the first exanple and second exanple of the thirteenth
enbodi weight Jmvinger sutthbleemassy busbertthe anaples edectrode Redetsoproyidedt he
O e b s T L R AP eIoiR M 1,00
For suppor typa ERANYGR864 3 supplied with a plus or minus constant potential
from the outside of the oscillatory actuator 800 at all times when the

15  oscillatory actuator 800 is being driven. On the other hand, the electrode 802 |
of the movable weight 802 is supplied with an AC voltage (drive signal)
alternating between a plus and minus state from the outside of the oscillatory
actuator 800 through an amplifier 810.

Here, when the potentials of the electrode 802 and electrode 803
become the same, that is, become plus and plus or minus and minus, the
charges of the same signs repel each other. Due to this property of electrostatic
force, the movable weight 803 moves in the up direction in the figure. On the
other hand, when the potentials of the electrode 802 and the electrode 803
become different, that is, plus and minus, the charges of the different sign
25  attract each other. Due to this property of electrostatic force, the movable

weight 803 moves in the down direction in the figure.

The oscillatory actuator 800 according to this modification linearly

reciprocates in the vertical direction in the figure in this way. Further, by a

counter force of the reciprocation of the movable weight 803, a vibrational



t he npy@@@@vyﬁy§ﬁn to be able to reciprocate in the air is not limted to a
spring, rubber band, etc. For exanple, the support nenber nay also be a
guide rail 967 as shown in FIG 84. In this figure, the novabl e wei ght 963a
is provided wth a hole passing through the vertical direction in the
figure inits center. 5 The guide r@il 967 is provided to pass through the
hol e of the novabl e weight 963a. One end is fixed to the case 961 in

cont agicoMératioheodd s aitomhe }E@ﬁhﬁ{ of (F¥easwEm 4 ivgichuaie g%ﬁﬁ'gcm)ir al 967,

it is possible to support the novable weight 963a to be |l e"to reciprocate
i n t hearrechyd bhd thegvibiattor as ¢eansganedatoethel viinetdrg e bed6Xote Rhiat her ,

this guide rail 967 limts the direction of 11) notion of the novable weight
963a aldnguwathi edpracatizus of ItheeaovabkecwsigltBidn.a yiwdtibnceeingoneit | n t he
first to 12th enbodi nents, the operation unit for causing vibration by the
vi br attransmidtest sose the movablenveightt#)hthrough thenyiring wgewaappiwd&ys. For
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present invention however” of course may also be applied to for exanple a

mobi | we:ipm@O%hﬁﬂier earhe way ebdakthermzill oy meuianr WS stplaiedd iretlect roni c
25 cal culator, renote controller of an electronic device, and other various
t pes fukt epdradibientel ect roni ¢ devi ces. Further, the present invention may

al so be applied to a statiopary, type conputer or a vendi ng machi ne, cash
regi ster, darthembilgadlos aywvedor gsplenmgianr eleatrostatip fyparselaeryot her of
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configuration shown in this figure as well, in the same way as the oscillatory
actuator 800 shown in FIG. 82, the movable weight 813 reciprocates due to

15 the electrostatic force and vibration is generated. Further, the oscillatory
actuator 850 has a total of two pairs of counter electrodes, that is, the electrode
812a and electrode 814a and the electrode 812b and electrode 814b. When one
pair of counter electrodes are in a repelling state, the other pair of counter
electrodes are in an attracting state. Therefore, compared with the oscillatory

27 actuator 800 shown in FIG. 82, the electrostatic force for causing the movable
weight 813 to reciprocate becomes double and a greater vibration can be
generated.

Note that the electrostatic type oscillatory actuators 800 and 850 shown
in FIG. 82 and FIG. 83 may further be provided with brake mechanisms

25 explained in the first example and second example of the thirteenth
embodiment. Further, the electrodes, the shapes of the waveforms of the drive
signals, etc. are not limited to those shown in FIG. 82 and FIG. §3.
[Modification 6]

Further, in the oscillatory actuator, the support member for supporting



Note that in an electronic device not having portability, it is difficult to
envi sfFOAVE/TM#e of use where the user i nputs operations by one hand while
hol di ng the el ectronic device by the other hand. Therefore, when causing a

| ocation other than the operation unit to vibrate in such an electronic
device, it 5 is sufficient to causg~part of the housing where part of the
body of the user will contact or obably will contact during operation to
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154 or a coin eposTting/di spensing opening 155 1n addition to the touch

pgnel TheZwifferhNe)67 idpideded abdare thrnigreha@holkeof g hepvahlefpeighef the ATM
150 is provided with a passbook insertion slot 156 or a card insertion slot

157. 9%2m Ohe erxbis pertotontheacaseueh] apercatiaonwoth the wilaatgrfviesaber.t can  be
envi sioned that the hand other than the hand engaging in the touch
oper aEven whempusigl sughtshguidmsail 8645 shis possible thsuppasiothe mramble1b of the

2V operation console 151. Therefore, it ig sufficient for the operating unit
of th\é’elghltl\/:&@é@ ® I&ﬁ’ifaéeat%ortecﬁ?f&%tevilﬁr ‘?cﬁ”rrg@‘ne SRAZRERE lFB&Nnce wit h

ar ca gl RohBHie RS Fhrlr s SRUSC 7007 ol IR FRATA DT Ch0Tses

W‘”%@%‘iio‘ﬁ tSPCh}fpﬁ{@\th%“ \i/éigga@” I3 W P! &i&*ﬂs’"%&e P%f}ggé g'ri‘igl\;::égegai”n of

t he torso of e user contact the consol e edge ne
f rontregipltolegtioﬁper ation console 151. Therefore, the operating unit of the
ATM 150 can be configured to cause the consol e edge nenber 158 to vibrate
i n addodificationi7ih detection of a touch operation on the touch panel 152.
94 Cains 1. An electronic device, conprising:
In the first to 12th embodiments, the operation unit for causing vibration

by the vibration generator is not limited to a touch panel or operation keys. For
15  example, it may be the keyboard itself having a plurality of operation keys or a

mouse, track ball, tablet, or other of the various types of pointing devices.

Further, it is possible to use a photo coupler type, resistance type, contact type,

magnetic coupler type, capacity coupler type, or other various types of touch

panels.
27 [Modification 8]

In the first embodiment to the 12th embodiments, the explanation was

made of the case of application of the present invention to a PDA or an ATM.

The present invention however of course may also be applied to for example a

mobile phone, electronic notebook, mobile computer, wristwatch, electronic
25  calculator, remote controller of an electronic device, and other various types of

portable electronic devices. Further, the present invention may also be applied

to a stationary type computer or a vending machine, cash register, car

navigation system, household electric appliance, or other of various types of

electronic devices not having portability.




a first casing, a surface of which conprises a hand-touched portion; at

| east FOHOOI3} vi bration generator for generating vibration , including:a
second casing nmounted to an inner surface of said first casing of said

el ectroni c device; a weight novably supported by an el astic support nenber
extending vertically froman i ””eéé surface of said second casing; first
excitation generating neans for ex %ti ng said weight such as to cause it to
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SeCOoNh GGt HeP tltﬁ}g thé&%ﬁ@f‘ét%&?ﬁﬁﬁ BOFibr R A siiH fh feléGtofiedRgeefirsai d

el ectroni ¢ devi ce. el ectronic device according to aim1l, erein

sai d Rrafici@ans caurelpiest thdhatsingerhere paawWitded bidhofilieasst aiige
inparting material on"at | east one surface to face and be in constant

cont acontact br prologiplyswild coutdcickiraig spexhtimi ghyibrabher. 3. An el ectronic
device according to Caim1, wherein said brake nmeans includes: a novable
nmagnet i ¢ bFakexammer FiourtSets agpampeung viewfidestiatingathe apepesrdneasi ng  and
havi ng.a br face facing a. side surface_of said weight; a nmagnetic

dri v auntdM: 54 aceopdineh o his modiicationsln heaPeueniits oBSH¥oRe to ¢ hat
on whi ch sai.d .br S ce-A s provided:; .hrake control ans for energizing
oni S | D 1opPsBeATM o T PROVIER it 8 FalRD LR al HiMay dtankl ¢

gavi c i i i i I . furshe L: udes

el astﬁﬁ%ﬁ%éﬁhg%ﬁegnga@%%g ﬁﬁg&gg& é]% Erlf'ielﬁgﬁ%d;rﬁagmé?ﬁgaﬁ]l%oég?ﬁ@ ‘face of

sai d THeeRe# g@%irﬂ& a %@cl@ﬁy?\eﬁ&jéx? ofrtheaouls i e SUWHRkestahdis ¢ br ake

menber into contact with t side surface of said weight; wherein said

magnefront &fi the opermtion edrisolesdidd . ddetenghatt thee sipdeatddn seirmbode akel menber

opposite to that to which said elastic biasing nenber is connected; and

wher gimovided hidke acopasiol depesisingidispeneings appemmgnel 54 diri v@ soims to nove

sai d depositing/dispensing opening 155 in addition to the touch panel 152. Further,

15  the standing surface above the top surface of the ATM 150 is provided with a
passbook insertion slot 156 or a card insertion slot 157.

When the user performs a touch operation on such an ATM 150, it can
be envisioned that the hand other than the hand engaging in the touch
operation is placed on the console area 151a or the console area 151b of the

2f  operation console 151. Therefore, it is sufficient for the operating unit of the
ATM 150 to drive a not shown vibration generator in accordance with
detection of a touch operation on the touch panel 152 and cause the console
area 151a or console area 151b to vibrate. Further, similarly, when the user
performs a touch operation, it can be envisioned that the thighs or part of the
25  torso of the user contact the console edge member 158 provided in front of the
operation console 151. Therefore, the operating unit of the ATMl 150 can be
configured to cause the console edge member 158 to vibrate in accordance

with detection of a touch operation on the touch panel 152.



95 brake nmenber against the force of said elastic biasing nmeans. 5. An

el ectronic device according to C ai rr%il wherein said brake nmenber is

mai ntained in a contact position with said weight by said elastic biasing
means during a period when said weight is not being excited, whereas said
brake nmenber is pulled away fromsaid weight during a peri od of excitation
of said weight. 6. An electronic deviClaimgcording to Claim1, wherein, in a
case of driving said vibration generator to cause generation of vibration,
said vibration control neans applies to said first vibration generator a
drive signél, to Anesetrgud deiex oodhpdsisgng to resonate. 7. An electronic

devi d f t Vi t
dovice 2ccanfi R oAl by HECEBiSal Solld Btk Pghpen, oenerator causes
gener at i ngatteast snafict vibmatisngeserator fdigeherating dhratiod, ipolutiingra sebosdeatiy r st

| ib I t d at d
cecontiofiiss ¥ SnirReP SRR PR Safing ohbaid PRSI BRE 82V Fen. 5. An-el ectroni ¢

devi ce accawdlgrngrrmoarﬁw auppolted wyaneadiastie 8ushdri membyr dxterdimyverieitg frainaan f urt her
conpri ses i i smof said weight for causing said welght to nove

ui
r eci pWB‘E‘:%?Wg? 8938'98??q”9aq83l5'19r ection relative to the surface of said first
<c:]a3| ng of #ai ekoithturt ga@wratingdevaneior excmmy €di€ efghn GeHigy te are GOt t]?
tation generatin causes .genperation o
manele e 8 AySdael ko et 16 U Sidecti ot Bp R drC 00 o SR g t o
Cl ai midvicepapd ei n sai d exci tatl on generati ng rreans causes generation of
el ectrost tlﬁﬁforce s said excitation el ectroni ¢ device accordlng

to daim1 Bleans 1 'aroPg'Fté'ﬂto\FPBFaﬁtc‘P"ghsad‘%W@gﬁi Breassppare<d PBMEhs sai d

exci t gt daweighedaakéd By marnsstfeaeutat@a@éhé\gw%ﬁ@éaé toftopfan@egnetic force, and
said electronic deV| ce further incl r%g ort-circuiting neans for, in a

case t hat VIBEIAN ceTtERl MegF Ordentrling sab Erst esipYam@enammtingAheans t aruseo i | |

causi sid %Pst'd”ﬂ?h‘ﬁorﬁ@é‘né?ﬁtoﬁ ayiBratioh wHidh isSthéshigdd Gidl daid Sécorfd cAdifs td Yl C
devi ce accordi ng Claim 1, wherein said excitation generating neans is one

whi ch %@B@‘wfﬁt oioicirstaagieral saidlecroals dsgice.

2. An electronic device according to Claim 1, wherein said brake means
includes a brake member provided with a resistance imparting material on at least one surface
to face and be in constant contact with an opposing surface of said weight member.

3. An electronic device according to Claim 1, wherein said brake means
includes:
a movable magnetic brake member mounted to an inner surface of said second casing
and having a brake surface facing a side surface of said weight;
a magnetic drive mounted to said casing at a side of said brake member opposite to that
on which said brake surface is provided;
brake control means for energizing said magnetic drive so as to move said brake

member.

4. An electronic device according to Claim 3, wherein said brake means further
includes elastic biasing means connecting said brake member with a lower surface of said
second casing, and acting to bring the brake surface of said brake member into contact with the
side surface of said weight;

wherein said magnetic drive is mounted to said casing at a side of said brake member
opposite to that to which said elastic biasing member is connected; and

wherein said brake control means energizes said magnetic drive so as to move said



said excitation; and wherein said weight, said elastic support nenber, and
said excitation generating neans arg. housed in said second casing having an
anti-nmagnetic effect. 13. An electrohic device according to Claim1, wherein
said excitation generating neans causes generation of nmagnetic force as said
excitation; and wherein said weight is formed using a permanent magnet. 14.
An el brake orentbed @gaiost tae wrelbhspid eladlicbipsidg memhiker i ncl udi ng an operation
unit for receiving an operation input froma user, wherein the hand-touched
portion includes said operation unit. 15. An electronic device according to
Claim1, wherein Arhelehiorie evichedcerdingi torClaimd| wheirashid rtaatteenémber ts on  of

said g . \ i A6, An_ el ect i c.device according to Caiml

furt h@ra %?%@é)u'h%nc%%écgﬁg%ﬁo W@é%aé(%’ w%g'i;glpy Wﬁgslﬁ's © ?'8?1'891 "R’?Plglduf'%g %B?)réqﬂpos ed,
wher ewhern baid naeight ionmthethgercited rwheredsuskd btdke rmaubdr ipaokdd aday frém saldect r oni ¢
device agccording to any aopne of Clains 1-13, further including an operation
uni t Wg'lgﬁf‘gt‘g@?\ﬂg%d'ogﬁ?éﬁg{éﬁ?? SESq"ﬁﬁ'ﬁ{gh ‘roma user, wherein said vibration
control neans for controlling said first vibration generator, in a case of
detecting fhat an, operation input to said control unit has n. recej ved by
sai 4 operbi;on” i SebEiiEReyERRsoind i GalR fohere M bfs SV SoEL
secondbetisn ggnératcs ad dauspgerddration ofnvitbratidr .salinvieation icomtral rakeaniscapphiss ®et forth
in clai jrst vi Erati on ,ngner tor. c uses,?%gi d operation

crj’nflsg . wherein SFi d‘{

uni t T J5shrBiatiop genergiar a Ve P! Ly rRUsESajtRRs OBy casitd I esapaiean  opposite
direction, said direction of contact being that made at a tinme of an
operation [nput to aid operation unit made by said user, 19. An electronic
Govi co a5 Bor -t oAt SaEHE) SHIcE SHERIPIEDOoHlamy HETEh Selsh Hiob VETaEg e

det ecgéndritaf calibeRPRiid@ Welfht itd PediproBats AirdeF @Rdifa8bn Wahbrafds bPean &easiored, and
then causes said first vibration generator to generate_vibration for a

pr eqegwtl‘i@dmﬁéw @B_d c}faqﬁﬁftsntﬂr@etnﬁ‘ﬁ‘to'ic@gc on @7 saishfirshgagng of sgid ¢
devi cgieafort@leVid Vibratibn laatdbrafion \WH&IeR A1 said second casing by a counter force of

said reciprocation.

8. An electronic device according to Claim 1, wherein said first vibration
generator further comprises a guide mechanism of said weight for causing said weight to move
reciprocally in a vertical direction relative to the surface of said first casing of said electronic

device.

9. An electronic device according to Claim 1, wherein said excitation generating

means causes generation of magnetic force as said excitation.

10. An electronic device according to Claim 1, wherein said excitation generating

means causes generation of electrostatic force as said excitation.

11. An electronic device according to Claim 1, wherein

said first vibration generator comprises a coil as said excitation generating means for
causing generation of magnetic force, and

said electronic device further including short-circuiting means for, in a case that said
electronic device stops supplying current to said coil, causing an input end of said coil to
short-circuit.

12. An electronic device according to Claim 1, wherein

said excitation generating means is one which causes generation of magnetic force as



said operation unit is a touch panel; and wherein said first vibration
generator causes said touch panel or a display neans provided for said
touch panel to vibrate. 21, An el ectPénic device as set forth in claim 17,
wherein said operation unit has an operating nenber; and wherein said first
vi bration generator causes said operating nenber to vibrate. 22. An

el ect [sgiﬁieg(cigai\éh‘:%n s set forth in claim17, further conprising further
conprisSing “designati ng neans for designating whether an operation input
shoul d r eswherdim said weigbt,tsdiy elasbe aupport reamberheneisaid exciaticagendratiig sai d

i br aTTeEhe At TR RESHE SR B G P A e Do PR ot o o vibrate

when it detects an operation input. 23. An el ectronic device according to
any one of aims,1-13 further including an, operating unit for receiving
an operati 3? i nptﬁ\‘r;' e(]ﬁﬁg?rgf ﬁje‘é'?e P‘écé’é?m%&op(gﬁm 3fw FP second casi ng i s

provi ded expidsextitatiort lyenerdting deednisonaussi deddratidn ofahaghetit feeded ael satd roni
devi ce apg t_rarésm' tting vibration directly to said user, instead of

mount FAY 84" F"€econd casing to said i nner surface of said first casing: and
wher ei n sawthemdibsait maight @forméd oxams peimarentasgnef detecting that an
operation input to said operating unit has been received, causes said first
vi bration generator to generate vibration. 24. An el ectronic device

accordi ng t1e. any Ameleefrofit devise dcdodding to Claén 1cfonmsrisdindng an ope@tiod Gin uni t
for r?cei vi.nrg an oge([;ati on tJ nput froma user; wherein said vibration control
means ¥ AGENNG A ORSTRULINPYEFOM A YSET ot ect ed that execution of processing

i nstruct ed whygreiningd happada@ihedportipUiclidesssidlogpatici rotn uni t has ended, said
first vibration generator to generate vibration so as to transmt via said
second casing the generated vibration to the hand-touched portion. 25. An

el ectroni c1gevi ceamelesRoniE @evibe hétording B Cdim Whelidrein th@handiddbRdd gaieoNt r ol
nmeans. s 'tcheﬁsa g v bration no(ge of sald first vibration generator in
accord&ﬁn’@ﬁs\ﬁ fd-he ign gfsaic,flecioniq €8s of said processing. 26. An

el ectronic device as set forth in claim24, wherein said vibration generator
98

16. An electronic device according to Claim 1 further including a display panel
over which a touch panel is superposed,

wherein the hand-touched portion includes the touch panel.

17. An electronic device according to any one of Claims 1-13, further including an
operation unit for receiving an operation input from a user,

wherein said vibration control means for controlling said first vibration generator, in a
case of detecting that an operation input to said control unit has been received by said
operation unit, generates vibration which is transmitted via said second casing to said
operation unit.

18. An electronic device as set forth in claim 17, wherein said first vibration
generator causes said operation unit to vibrate in a direction of contact made by a user, and an
opposite direction, said direction of contact being that made at a time of an operation input to

said operation unit made by said user.

19. An electronic device as set forth in claim 17, wherein said vibration controi
means detects that an operation input to said control unit has been received, and then causes
said first vibration generator to generate vibration for a predetermined period of not more than
1 second.



inparts vibration to said operating unit or a hand-touched portion of said
el ectronic device. 27. An electronic device according to any one of O ains
1-13, further conprising: an operatPhg unit for receiving an operation
input froma user; and a second vibration generator for generating vibration
, includinga third casing nounted to an inner surface of said first casing

O o d ot 8811 o n BBKI G dByUE hOLL BN ARINERARIAY DY an ot astic suppor!

menber extending ver i nner surface of said third casing; and
second excpeidtoperatigeweit i 4 toychrpane); &t exci ting said weight such as to cause

1 L0 MDVeurbRE| BAACAY VintdhoR dkRblasiAlaylbl SEI Rllc PLAbI a dhddiemtind ace of

said first casing onic VI Ce; vibration
generatqyrdegéwaﬂat@ycivpbm%{m giralri ch i s transm tted via said second casing
to said operating unit; wherein said second vibration generator generates
vibration which is transmtted via said third casing to a hand-held portion
of said el @ttroni&n diecireric davide ah eetdorh gailaimvl hmdereim cont rol neans

control s, %E'id%lpg?a%n?l lt%%gﬁtogggnﬁg O ration input to said operating

unit has been TFecerve sal first vibration generator and
sai d secon#herelr said ﬁrstglbnﬂmatgcenemamogns&sa:hud opaxdtiranmemibyr ® virete, t 0 generate
vi bration. 28. An electronic device according to any one of Cains 1-13,
further conprising: an operating unit for receiving an operation input from
a user; an@2a secmmcbledtrbnmtd@xicagaﬂeaeaﬁmﬁh firoclaire ew, sfurtmgr vorbprésingo further

i ncl ug an iLnner surface I casing

r.d sin of, said fir
e ol DA R R and e S A RS SRV BhoPh €251,
nmenberepexthgndbratpny entd mtetdiy, from an inner surface of said casing; and
second excitati on.gene means far exg itin uc S to cause
e Lo moveln § SRSt Y GPqctRE BRens dheideiet bR TOL P BRpy WREERR ace o
sai d tald&tbrammlamgtroffmemwbae:bemandlﬁrsmvabcmwn(genetdeirem/ibmje whan s detoctgdmt ecti ng
whet her ? el ectronic device is being held by a user; and wherein said
vi br aPPFR'YLEPHGI means selects, in a case of detecting that an operation

i nput to said oper ati ng unit has been received, selecti ng at Ieast one of

said first yibratjo enerator and .sai d secong%w br?’i enera in
accordance?fith r EPP ONi¢ deMeSRCPEINGY 28% PRe © ﬂé ‘?fé"%\ Q:%fhses t he

sai d spérath@dniviobreteiving Jeasdraiicwing@; generate vi brati on.
wherein at least a part of said second casing is provided exposed to the outside from
said first casing of said electronic device and transmitting vibration directly to said user, instead
of mounting said second casing to said inner surface of said first casing; and
wherein said vibration control means, in a case of detecting that an operation input to
said operating unit has been received, causes said first vibration generator to generate
vibration.

24. An electronic device according to any one of Claims 1-13, further comprising
an operation unit for receiving an operation input from a user; wherein said vibration control
means causes, in a case that it is detected that execution of processing instructed by said
operation input to said operation unit has ended, said first vibration generator to generate
vibration so as to transmit via said second casing the generated vibration to the hand-touched

portion.
25, An electronic device as set forth in claim 24, wherein said vibration control
means switches a vibration mode of said first vibration generator in accordance with a result of

an execution of said processing.

26. An electronic device as set forth in claim 24, wherein said vibration generator



29. An electronic device according to Claim27 or 28, wherein said second
vi bration generator further includi brake neans to be brought into contact
with said weight to cause reciprocal vement 99 of said weight caused by
sai d second excitation generating neans to stop. 30. An electronic device as
set forth in claim28, wherein, in a case that said detecting neans detects
t hat ismads elbeationdoissiddperatiagiunitvot haed-tguched dottipn Sabaid wsetronitidevice.det ect i ng
that an operation input to said operating unit has been received, said

vi bration control neans causes only said first vibration generator to
generate v2brati d!mel@dtronkm@icmcatccmding tdem’r ore aftCleintd g3 tfortleerycoopesing: Cl ai ns

1-13, furthe s a. displa ane er which a touch panel is

super pose é\%ergw unslaf:agrefcelrvgp q%%ééﬁogdnp@iﬁg}%y%?r ‘?réd di sposed on a surface
of s?i d di a;pf@y\dfvlammiqn gaéuéaaor fet getdratmgmiﬁraﬁlorf gncl?wpgmgﬁrbmgsagging;udtempl ay
panel, so.as to allo S vi brate under vibration

gener BtEdMBRT SULRCP Of S&’cgt'rs[)ﬁ" J&%ﬁa[‘)’a@edm&%ﬁ “¥€sai d vibration control
meanscaus eaweignt mocaﬁ;esmﬂpodeﬂ ®¢ ahRiastibatppartosrber expaidaig Wwhticaly §eintnt ouch

panel. has rfe { i} ? sald irst vibration generator to generate
vi br afPgrPurase oisAid e AsEcafevi ce as set forth in claim3l, wherein said
di spl ay pasutbna axcutatlémgé\ﬁﬂattr@ rA@ar fbi éx&ttlng 85l N@idHt saer 4k telcgaédmimo»devi ce

throuhsal el asti.c ecjronic wceas forth jn claim
Sttt & & vern ol crarielotive 10 tia siitec of S2id THat s Bo ) Soid Qegtggnic

el ect deides WiRréia @aldTirStugitatcd gbretast dehePREDADratidd whith i€trasdminsd siadami ce
accor di ngql]to ankg n aof Claims 1-13, further conprising a display panel

over $ATPERCasiRG PRIPIRGUAG per posed, wherein said first vibration

generat or \gerginssis g@l:oauu igraflorf jedtrater Banéthtes QiRatidrPwhieR I frinsaittéd Jiaspl ay
panel , said first bratjon generatorg‘generatl ng vibration which is

t r ans¥Aiq frd C@F'Qgé%?ﬂ'ag‘éé‘ﬁw&% ?fd;atdoe fogfic ¢RViSst 809 panel ; and wherein said

vi brati on grstein@aidWMBRAS0S BURAS mdaRs BoFPSS, i9h cded ef:aéteanrrghaat ah ddidion
operation on said touch panel has been recei ved, causing said first

U1 br A0PWHC SEHOPAIEURG VBt NeeReHEESVEt BhlepskPness S T RIa I el e as set
f or t hdis&dont Mb3dtion deitsr &RidhatidiRaVarR8Ng!a iser, t3igeAshedyibatismi d first

casing of said electronic device through sai'd first vibration generator.

28. An electronic device according to any one of Claims 1-13, further comprising:

an operating unit for receiving an operation input from a user; and

a second vibration generator for generating vibration , including:a third casing mounted
to an inner surface of said first casing of said electronic device;

a weight movably supported by an elastic support member extending vertically from an
inner surface of said casing; and

second excitation generating means for exciting said weight such as to cause it to move
reciprocally in a vertical direction relative to the surface of said first casing of said electronic
device,

detecting means for detecting whether said electronic device is being held by a user;
and

wherein said vibration control means selects, in a case of detecting that an operation
input to said operating unit has been received, selecting at least one of said first vibration
generator and said second vibration generator in accordance with results of detection by said

detecting means and causes the said selected vibration generator to generate vibration.

29. An electronic device according to Claim 27 or 28,
wherein said second vibration generator further including

brake means to be brought into contact with said weight to cause reciprocal movement



36. An electronic device as set forth in claim34, wherein said display
panel is attached to a main body ofggsai d el ectronic device through said
first vibration generator. ill1l 100 “"37. An electronic device as set forth
in clainBl or 34, wherein said vibration control neans detects that an
operation input to said touch panel has been received, and then causes said
fi r st of\daishwtigbircageed brbaid secorgbeweitation ganerading omednsrto atgpr edet erm ned ti me of
not nore than 1 second. 38. An electronic device according to any one of
Clainms 1-13, further conprising: a display; and a touch panel covering a
di spl ay sc¥ken ofArseledirehic pevge aatset &rth inaglaimf 28, swhareipr it 8 casgdmtsaidor i s
pr ovi Ee%gcti?]gt die&s 38te tsdfh?\[')lsg%l aRe G ge@%’%‘ nopﬁgfwb’h%&) Ssdid u%HPBRéJt sai d
t ouch panelF on sali I"'splray "scfeen an O transm’t®vibration to sal t ouch
panel detectohg\iret e iopesationl inpubloskidopecaiing olt havbeen reaeised saidrvitaatimsmntybd!

det ecy i h . Qperatio I d ch..panel has been received,

sai d Fa%t éa\H% %? §P’§/§§%§é’%‘e‘$%{f’@¢“ Q%‘eg%ﬂiﬁ%a‘%egg%? %'Pgﬁ%f)gh. 39. An electronic

devi ce according to any one of Clainms 1-13, further conprising: a display;

a touch p | covering a.display screen of sai L splay, erein said first

Vi brat i on S bener 477 St B ReBEEIP A%y o AT GAER " 2 a B Ehrille

vi brati on & dispaychaneloverpeatiieh a tamch paneV isosgicrmosed b abelaimgaiddindiatbrationyvi ded

bet ween sati d_display and ﬁai dﬂft ouch panel fl,or dabsorbi ng, from anong

i br ST 5P RSRERTL oG B RuTa e FIbHa Beaehd Vi brati on generator, a

vi brati on asospstitanémiki fohsuppottihguhid dispiey parensd &s tocallowsaibdishlsly Sarlch,

wher ei. aid vibration control ans causes, .in case of detecting that a
A 8 s9id Merated gepdiater

t ouchViBig&: Wrdes ¥ibragion gengr Y 9°BE'EH r ecei ved, causing said first
}/i brﬁt ion \igﬁ@erngma Vﬁm'ag@ﬂ%bﬁi_frcg m;%ﬁoapé@n.i% %chw o&b@ﬁ%ﬁ@itﬁatd@\tbm ?s set
orth in ¢claim 39, erein said vibration . orhin nenbe ses an el astic
body, OBEIEOR OTLBIR U BaTIALPRe BogY e pai TT3l YTaNon SENTRIOR SaRIRE n sl g
Vi br ajib@fon.absor pti on menber is installed at a position not overlapping said
di spl ay screen.
32. An electronic device as set forth in claim 31, wherein said display panel is

attached to said first casing of said electronic device through said elastic member.

33. An electronic device as set forth in claim 31, wherein said display panel is

attached to a main body of said electronic device through said elastic member.

34. An electronic device according to any one of Claims 1-13, further comprising

a display panel over which a touch panel is superposed, wherein said first vibration
generator is disposed at said display panel so as to support said display panel, said first
vibration generator generating vibration which is transmitted via said second casing to said
display panel; and

wherein said vibration control means causes, in a case of detecting that a touch
operation on said touch panel has been received, causing said first vibration generator to

generate vibration,

35. An electronic device as set forth in claim 34, wherein said display panel is
attached to said first casing of said electronic device through said first vibration generator.

36. An electronic device as set forth in claim 34, wherein said display panel is
attached to a main body of said electronic device through said first vibration generator.



42. An electronic device as set forth in claim38 or 39, wherein said first
vibration generator is installed at a position not overl apping said display
screen. 43. An electronic device as ¥8t forth in claim38 or 39, wherein
said vibration control neans detects that a touch operation on said touch
panel has been received, and then 101 causes said first vibration generator
to generateg-Vvibrajl : d ) | fasn r.e. t .1 second.
4. "0 el eal oni chanebBhigBIETEE ShToRRn BRINSE Py Bnerdly skid iy

conpr centra means detectstthatgnuoperatioorinpug tedaid togclapang dasbeemrdcejyad, angtiberei n sai d
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of sai casi ng ofsa roni ¢ devi ce, "sal sard Ti1Tst
casi nthanel sagoddf f erent from said operating unit; and wherein said vibration
control neans , in a case of detecting that an operation input to said

operating unit has been received, identifies a type of operation input and
causes sai 88fi r stAn glebireni¢ devicpeamoating totany gea ef Staimy il iBafurtbar dopnm@isingbr at i on
node associ %‘isef)ﬁja WIF|I"§1 said type of operation input. 45. An electronic device
as set forfh el m 44, wherein said operating unit is a touch panel; and
wher ei n sabdowdhlraae! aoyvedog & didplayesresn of sai@ digday, of detecting that a touch

of “sai d t odBR Bl PSR Gene icrlE By aRBDetEer, S BEbBy R RARLBIT Ly ot 1 on
gener phoel, soasge sep@dresaid touah pamel by saididpiagtscorenranddo trassmit vibtatidn Wi 4did sai d
touchgd BOSi t|i_ on 46. An electronic device as set forth in claim44, wherein
sai d 06’(5 Qﬁp?ﬁga%it has a plurality of operating nenbers; and wherein, in a

case of ddeh@gadimgaiﬁhapraam o:petralt means nm%est M ?aiaieoqﬁedaebtn? that & toash been
recel ve .Sal \' ratl on ntro neans e \ € t e 0 erate
oper AP RBSARton Band des ke TRpnied. want trsl Bhroh deaetorD SBhEioy o

Vi br avibestioRy a vi bration node associated with said type of said operated
operating nenber. 47. An electronic device as set forth in claim44,
wherein, in a case of detecting that an operation input to said operating

unit has bgen recan edirori@tevivd Stcdtditdtoc@iionelof CRANAS 1-13dRIANET dopspringype of
instruction dl n?i cated by said operation input and causes said first
vi bration @dspiay,

a touch pane! covering a display screen of said display, wherein said first vibration
generator is disposed at said touch panel so as to transmit vibration to said touch panel; and

a vibration absorbing member provided between said display and said touch panel for
absorbing, from among vibration components generated from said first vibration generator, a
vibration component which is about to be transferred to said display,

wherein said vibration control means causes, in case of detecting that a touch operation
on said touch panel has been received, causing said first vibration generator to generate
vibration.

40. An electronic device as set forth in claim 39, wherein said vibration absorbing

member uses an elastic body.

41. An electronic device as set forth in claim 39 or 40, wherein said vibration
absorption member is installed at a position not overlapping said display screen.

42, An electronic device as set forth in claim 38 or 39, wherein said first vibration
generator is installed at a position not overlapping said display screen.

43. An electronic device as set forth in claim 38 or 39, wherein said vibration
control means detects that a touch operation on said touch panel has been received, and then



generator to generate vibration by a vibration node associated with said
type of said instruction. 48. An eIeg@Lonic devi ce according to any one of
Clainms 1-13, further conprising: rating unit for receiving an
operation input; and changi ng nmeans for changing a value of a parameter for
controlling said electronic device in accordance with an operation input to
sai d opezuses bgidfinsttvibrafish gaeeater o genalatei vitrhtion for at predetganinedperiodyenedtat es

vi bratign |ch is transmtted to a part of said first casing of said

el ect r JHPE HEVi €8%°hi d part of said first casing being different from said
operating un|t and wherein sald V|brat|on control neans causes, in a case

of detectin hat rati . ut f chan a v e a paraneter
has been reg‘}e ‘ved g\"eg%f? V&Pl%’f orgmgtoagépagpﬁglgtm 1grféff‘I’%rrF°§3]ﬁ'§'tnﬁtor to
gener ate Vi hiragpenatirgyurit foi rbba:bingranrﬁyémt@amat ed vvlth sai d val ue of said

ar amet er ch ed b ngi ng nmeans inr ons a d rati
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conpri sofri@id frst @Rgadfisall éldttioriddevis €aMipagt ¢irsakpfrsbddsg wmﬂ:ﬂenénefr@hn sai d
first vi béatl or rgJgenera or generates vibration which is transmtted via said

second PGP WU 8" Qperating unit: and wherein said vibration control

neans, in a wm@m@‘amﬁbr@ﬁbm agwttdnaieaas\ PRecalel o7 detativg tHaasn op&@fior mpet reed at
sai d operati n un|t entifies a étﬂpe of o etratl on In‘ﬁ-l gnd causes. sai d
n tsp
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associ ajilgtion anéa!od td ?I@ﬁe:@ie §ibFalion AYes albrAtidni MBYS asSEbiatéd vithesdid WWeCofdeVI ce
as set forth i.n claim49, wherein said operating unit is a touch panel; and

wher ei rPREERIPNIMat i on control neans, in a case of detecting that a t ouch
operation has been received at said touch panel , detects a touched

position of said touch operation on said touch panel and causes said first
vi brati on gefer at oAt &egienic davice\aspehiandrin siaing 44 whefeinon node associ at ed

W th said t oyfdgskrB@eg initB a t8deh meqalae,gtrom c device as set forth in claim
49, wherein said operating unit has a plurality of O{ggratl n menbers; and

wher ei n sai dWRETBINHEIbYIbI@YRR coMtralEmaass. in@ Cé‘s@éﬁiée@f?t"&ﬁa £8 ftoughapstatign on
oper at i 9y {odPYbard? hddthékn received, detects a touched position of said touch operation on said

touch panel and causes said first vibration generator to generate vibration by a vibration mode
associated with said touched position.

46. An electronic device as set forth in claim 44, wherein

said operating unit has a plurality of operating members; and

wherein, in a case of detecting that an operation input to said operating unit has been
received, said vibration control means identifies a type of operated operating member and
causes said first vibration generator to generate vibration by a vibration mode associated with

said type of said operated operating member.

47. An electronic device as set forth in claim 44, wherein, in a case of detecting
that an operation input to said operating unit has been received, said vibration control means
identifies a type of instruction indicated by said operation input and causes said first vibration
generator to generate vibration by a vibration mode associated with said type of said
instruction.

48, An electronic device according to any one of Claims 1-13, further comprising:

an operating unit for receiving an operation input; and

changing means for changing a value of a parameter for controlling said electronic
device in accordance with an operation input to said operating unit,



operating unit has been received, identifies a type of operating nenber
operated and causes said first vibrayppn generator to generate by a

vi bration node associated with said type of operating nenber operated. 52.
An el ectronic device as set forth in claim49, wherein, in a case of
detecting that an operation input to said operating unit has been received,
sai d vi br at i Wrereigreeicoirsindbration genenator generates yipeation whieh isdensoittedidapatted by
sai d op&rais ' t i L V| ' . ; erate
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An el eciaibeperatinonnieaadcording to any one of Claims 1-13, further
conprising: \JQ3eind3iPR6Rb e«gntgfﬁmnsfcgﬂsé%(?g\téEH&’@I‘G@&E&%Q%&%@O AR of a
paranmeter for controlling said electronic device; and chdngi ng teans f or
changi rigP@derachaaping sovalgapia pareamierdasiiespdecgivacet ssicppereting amb said fost sai d
oper at ip rel I ' ' I - ase of
dot cot e eratbB RN BraRPl bratlir bV BRe G RTACR) oalBARRY SRR vAD & 26

r ecei varhrameatedchangst byispidsthapgingeneanstio responsseiocsait eperglidsvinpiton by a

vi brati on node associated with said value of said paraneter changed by said
changi ng nmeans in response to said operation. 54. An el ectronic device
accordi ng tdtSany ore edctOnim deyice-atgordingrio ey creapCiagnstr 13 alurtberramprisipguni t

for receivi ng, ré\},ﬁ‘grmti@ﬂek%g@bﬁﬁa epaefitoﬁ%réu'f'g a level of pressure of said

operation input, relrn sal I'on contr’ol nmeans causes, in a case of
det ecti ng t haiterain sapkhrat vibnation gengratoo gererdtes péaratiamghiomist traresitterkbvia saidei ved,

said fi LOratd on. or .t enerate vibration by a vibration node
associ a{e@én%&%ﬁ%ﬂol%{/cgc?&géﬂ&%nsnggptg of said operation input detected by
sai d oper at iwitereiniskid VElFatidhncagitretneams ,Gn d easeef deteddiey tifabab bpenatioh puat a8,

wher ei in a. £ afin ti D 0f th rat.or. ar ratli ool
{ouchoboet aCeElr & seRESeritrd 85 IoeBinebla b of ABO-BYEY by Bl SR ReRnf
f i nger tvipration genetraitot totgeokratasibration g d vimaiibropedahssugiabed withsail typefadsaid
greater tep nna}wr edeterm ned | evel of pressure as a different |evel of
pressuroeo. B ‘el ectronic device as set forth in claimb54 or 55, wherein
said operating unit is a touch panel. 57. An electronic device as set forth
in claim 5450.vvher eIArr]1 egét%n%pdeerv%[ela%gsel[lpolrt% ir|1 %Ia?m 49, wherein
said operating unit is a touch panel; and
wherein said vibration control means, in a case of detecting that a touch operation has
been received at said touch panel , detects a touched position of said touch operation on said
touch panel and causes said first vibration generator to generate vibration by a vibration mode

associated with said touched position.

51. An electronic device as set forth in claim 49, wherein

said operating unit has a plurality of operating members; and

wherein said vibration control means, in a case of detecting that an operation input to said
operating unit has been received, identifies a type of operating member operated and causes
said first vibration generator to generate by a vibration mode associated with said type of
operating member operated.

52. An electronic device as set forth in claim 49, wherein, in a case of detecting
that an operation input to said operating unit has been received, said vibration control means
identifies a type of instruction indicated by said operation input and causes said first vibration
generator to generate vibration by a vibration mode associated with said type of instruction.

53. An electronic device according to any one of Claims 1-13, further comprising:



conmbi nation of a first touch panel for detecting that either a fingertip of
said user or an operation tool toug gs said operating unit and receiving
this as a touch operation and a second touch panel for detecting that
either said fingertip or operation tool has pressed said operating unit
with a force greater than a predeterm ned | evel of pressure and receiving
t hi s as aat opetating peareherdor, cadindodsiy shangingch vaae of agradarpelied fas @ooinallingouch

panel séﬁh’%fel ﬁg@bggwgg%dot her. 58. An el ectronic device according to any one
of da i 'her” conprising: an operating unit for receiving an

oper at| oncmmrtg mee 0% dorpelmngiigngpidyahe dfosaigh pavaraktagy basedaoditbe wpp@ited t 0 a
user’ar%gntro‘?ggﬁtog%%ﬁhﬁ%erﬁ@é‘}ns for, in a case of detecting that an operation

input to Unit has been recei ved, reporting to said user that
sai d oper ahgmin sm@uﬁbrm drentno! meers vaubessinna cagof detedtimgsthatoareopdratiai d sound

eor PRI ERNSAG Refopt b3} béo-CtRbl B ST REF Bheyof PR3 B S, 1™ ©

user y one ai s
1-13, wb[a’ubmbry ecwtmatmrs mugle asaucmtpdrvam sad valie of eaid pacametenghanyed pyrsatd on

i nput n n [ OVI ding an audio report to a user;

rreasu?hars{'é’ é Ireséggtafo %’b p%’% UHY 1 evel of surroundi ngs of said

el ectronic deV|ce and report control nmeans for, in a case of detecting

that an operation,i t to,said unl e received. .sel ecting
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gener at or abaﬁedtlmmum\efasnetelmgtanroeetdtrbs inplit srad dbtemaglarlem ofrassur@oitsatdepor t i ng
sai d JHSer that an operation input has been received using said one

sel ecP®y? %bnp%n electronic device as set forth in claim59, wherein, in a
case of dwhexetn 8gJd vttinatonafnmuﬂbn@fzamunm areaseuofedetbgtingathalt areamreiicng means

is abpve unt i n.advance . after detectin hat an
oper alP AR oReG G & Bes BEpngethiree et Rk Eralol Gete8s 10 Sepdts ¢
cont rmbraniemtq é eppstich inods adsdotisel witab 18wdl bf gRessiré @ saPuperbish pen
recei ved | east said first vibration generator . 61. An

b
el ectp%tﬁF’@ é\??@glpgﬁ%ﬂdi"ﬁg to any one of Clainms 1-13, further conprising:
an operating unit for receiving an operation input; sound producing means

for providjng an io r rt to a recej ving means for receiving a
si gnal gf’ gnat i f§’ f’c f equqzeasoqet E’é‘gd‘ g gqlré,tm A gase that a fingertip

of the operator or an operation tool touches said operating unit, said operating unit detects that
said fingertip or control tool has pressed said operating unit with a force greater than a
predetermined level of pressure as a different level of pressure.

56. An electronic device as set forth in claim 54 or 55, wherein said operating unit

is a touch panel.

57, An electronic device as set forth in claim 54, wherein said operating unitis a
combination of a first touch panel for detecting that either a fingertip of said user or an operation
tool touches said operating unit and receiving this as a touch operation and a second touch
panel for detecting that either said fingertip or operation tool has pressed said operating unit
with a force greater than a predetermined level of pressure and receiving this as a touch
operation, said first touch panel and said second touch panel overlapping each other.

58. An electronic device according to any one of Claims 1-13, further comprising:
an operating unit for receiving an operation input;

sound producing means for providing an audio report to a user; and

report control means for, in a case of detecting that an operation input to said operating

unit has been received, reporting to said user that said operation input has been received using



means or said first vibration generator froma base station covering an area
in which said electronic device is |ocated; and report control neans for,
in a case of detecting that an operat®on input to said operating unit has
been received, reporting to said user that said operation input has been
received using at |east one of said sound produci ng nmeans or said first

vi br atj f i ; L ecod [ O P =Ya =YRR VAN To |
reane. B e o AT LRBAY g and bl st UBERIOH SO TREITRIBIAEED ¢ e
conpr ibyisagh usea i P@Ned-i ng unit for receiving an operation input; sound
produci ng nmeans for providing an audio report to a user; acquiring neans for
acquiring location informati on of said el ectronic device; and report control
means for,5% n a céselestrogisidevice agcarding taanyoercfGlaimsi1npli further semerisijser at i ng
uni t has i : i . .one of said sound produci ng neans
and said %ﬁh&ﬁ&gﬁ%ﬁgﬁ%ﬁ%gﬁ rag?)(gr@?‘aggrgg@h%n | ocation information acquired
by sai d acguhd pragluping meaasdonmpyiding @b audigirdperétaez teel; means to report to said
user that o j ' s ' : -0RJ evi ce
as st orfeeorpficaht 85 mRing 8SoRfABd SPElrERnindZ or Mg BEFAEHRAE T 2%, o
| ocat eidi n a preset area based on | ocation information acquired by said
acquiring ClLi : | ] i ting
ani't hag SR cortl flegHe i ih g Wheb of e BuBRALFiH Gl bihob o 3RBRRRE. P, o,
sai d opérasibean ireqEined) aslebiggnatrieastionedf ssidngpund rgdwwinigdmeamns and, séid ditst on
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Vi br atsaghusenthas enoderatan thpet lead beemi recelead gsing said lbee selenfedi si ng: an operating
unit for receiving an operation input; and drive control neans for, in a
case of detecting that an operation input to said operating unit has been
recei ved, &ynt hesAniahgtranigrdevieesasgeaforthon ciim BBngheraind irf & case of datexdtingn
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vibration generator to q¢ era#e bgt?ﬂbﬁ\/i bratiton.aqr}fg sognd. 65. @p) el.ectronic
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oper atat aspsaictirst @bratios generagpra t ouch operation, wherein a plurality of said
first

61. An electronic device according to any one of Claims 1-13, further comprising:

an operating unit for receiving an operation input;

sound producing means for providing an audio report to a user;

receiving means for receiving a signal designating at least one of said sound generating
means or said first vibration generator from a base station covering an area in which said
electronic device is located; and

report control means for, in a case of detecting that an operation input to said operating
unit has been received, reporting to said user that said operation input has been received using
at least one of said sound producing means or said first vibration generator designated by a
signal received by said receiving means.

62. An electronic device according to any one of Claims 1-13, further comprising:

an operating unit for receiving an operation input;

sound producing means for providing an audio report to a user;

acquiring means for acquiring location information of said electronic device; and

report control means for, in a case of detecting that an operation input to said operating
unit has been received, selecting at least one of said sound producing means and said first
vibration generator based on location information acquired by said acquiring means and using



vi bration generators is disposed so as to transmt vibration to said
operation panel; and detecting neans f detecting a touched position on

sai d operation panel, wherein said vi bl(raation control neans, in a case of
detecting that a touch operation to said operation panel has been received,
selects at |l east one of said plurality of first vibration generators based
on a t osailiedepledinezms totemmal td shidusser thaesait oparatiet apuetadlyesaredeided.ect i ng
means and causes said selected vibration generator to generate vibration.

66. An el ectronic device according to any one of Clains 1-13, further

conpri si ng: 63an opeﬂuataleotnorpjardehicécas gee derthy InngJaien Szuwherepemabime thatpdaid al 1 ty
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detectin that, a éol oper%{ston to bdt oper rati on LElﬁel has been received,
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vi br at i only gaeiddirsttvibrstichqgdneadtoan anpl i tude of vi bration caused at a touched
position in said touch operation detected by said detecting neans is
anplified as a result of nutual interference of oscillatory waves generated
by each of said pl uﬂirﬁblbbty‘orﬂé déviEs beoordin@itd iy GRNET Clamiss 1 B EWRErainSSidlfirst

vi bratiop control ans a S the drive,_si | s.generated by said drive

i gnal | JBFUPREPEAEB S BB R CT 38R GETT TN DRI IBLIR o 5 1o cause
said first ga,breaatctremcgj@o@émmfe'icb gangr at e vibration. 67. An electronic
device as set forth in V\,ﬁ erelLn, in a%qp]ase of detecting that a

touch oper aff BHerSH“%H?'HF%ﬁ%Geﬁ’t”?Q)?P PRATENONHARULBRY, 1 ecei ved, said drive si gnal

gener ating dnragsntRndshs fdhpsesaseflof @éte\éﬁngfthgnah %pé@homdp‘ﬂt ROsHdbgerpling al i ty
of first vibration generators so that anplitudes of vibration caused at a
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is anpl béus%dnd@é{udnanuadn dumo%ﬁgjr%ﬁ RRARVIAY sA8 st \lu@rfa%r)/géﬁéf%r%&%é‘&&ﬂ\dbdnd each
of said plurality of first vibration %enerators An el ectroni c_device as

set f or {ok aPplyiep seih Bthesized signal forsald Halsdbratiorygensaraton dhereRycausindsipichfirst

oper at i GBr4BBn gahctaRP &S Gl ibiMSn BREBoGRC el ved, said drive signal
generating neans generates drive signals for driving said plurality of

first vibration generators so that anplitudes of vibration caused at said
posi tion togshed i mPabetrdritIGsVi@PaIB iR todR) B8Rk BECRIMS {18, fuﬂﬁér%frﬁﬁﬂugmﬁﬁans

become greatest by mutual interference of oScillatory waves ggenerate
each of sai @ prgraiontRanst fari feseivipgng é@liqﬂnoibféﬁf@”at"ﬁ]%em a plurality of said first

vibration generators is disposed so as to transmit vibration to said operation panel; and
detecting means for detecting a touched position on said operation panel,
wherein said vibration control means , in a case of detecting that a touch operation to said
operation panel has been received, selects at least one of said plurality of first vibration
generators based on a touched position of said touch operation detected by said detecting
means and causes said selected vibration generator to generate vibration.

66. An electronic device according to any one of Claims 1-13, further comprising:

an operation panel for receiving a touch operation, a plurality of said first vibration
generators is disposed so as to transmit vibration to said operation panel;

detecting means for detecting a touched position on said operation panel; and

drive signal generating means for, in a case of detecting that a touch operation to said
operation panel has been received, generating a drive signal for driving each of said plurality of
first vibration generators so that an amplitude of vibration caused at a touched position in said
touch operation detected by said detecting means is amplified as a result of mutual interference
of oscillatory waves generated by each of said plurality of first vibration generators,wherein said

vibration control means applies the drive signals generated by said drive signal generating



69. An electronic device according to any one of Clains 1-13, further
conprising: an operation panel over v@i ch a deformation | ayer deformable by
vibration is lamnated, a plurality of "'said first vibration generators is
di sposed in such a way as to transmt vibration to said operation panel;
detecting neans for detecting a touched position on said operation panel;
and gemeaas tnespedive Vitoation gereratasdochuske said tiirsl yibrdtain gertecatots toenarateon t o
sai d Op%‘b?atn gn panel has been received, generating a drive signal for
driving ea ch of said plurality of first wvibration generators so that, as a
result of nmutual interference of oscillatory waves generated fromsaid
plurality ofifirst r C e for
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subst aneach &Jsand%ureh@cr_ﬁIﬁmhubralewgeeelamrset fort h | n claim1, wherein said
el ectronic device is a portable electronic device. 107 72. A vibration
generator acconmpdated in a casing for generating vibration which is

tr an; Irn ttedegi a saibAh él@eirdsrgc toviee ¥$ batafbat jh n%tanbm ,wHeIg@ih,udieﬂ@aseaaf%iegfﬁg
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generator accordin tyapf?gz wherein said brake nmeans includes a brake

menber ﬁ?g\/‘?&@ﬂjw V@f’%‘ﬁﬂ@eﬂﬁﬁ%qr?lng material on at |east one
surface to face and be in constant contact with an opposing surface of said
wei ght marrb%&[).

An electronic device according to any one of Claims 1-13, further comprising:

an operation panel over which a deformation layer deformable by vibration is laminated,
a plurality of said first vibration generators is disposed in such a way as to transmit vibration to
said operation panel;

detecting means for detecting a touched position on said operation panel; and

generating means for, in a case of detecting that a touch operation to said operation
panel has been received, generating a drive signal for driving each of said plurality of first
vibration generators so that, as a result of mutual interference of oscillatory waves generated
from said plurality of first vibration generators, a thickness of the deformation layer at said
touched position of said touch operation detected by said detecting means becomes greater or
lesser than that of a time when no toughing takes place,

wherein said vibration control means applies drive signals generated by said generating
means to respective first vibration generators and causes said first vibration generators to

generate vibration.

70. An electronic device as set forth in claim 69, wherein said deformation layer is
formed using any one of a liquid, gel, or particulate substance.

71. An electronic device as set forth in claim 1, wherein said electronic device is a

portable electronic device.



74. A vibration generator as set forth in claim73, wherein said resistance

i nparting menber surrounds all side sujfzaces of said weight parallel to said
direction of reciprocation. 75. A V|brat|on generator as set forth in claim
73, wherein a plurality of said resistance inparting nenbers are provided

at equal intervals, thereby surrounding all side surfaces of said weight
parallel to said direction of reciprocation. 76. A vibration generator as

set forth inzany ong WrafibigBRer é%ﬂarbc miidEE{28" in aceaaﬁ%&‘rwge@er&mgdﬁggﬁs#an' sm
of said weight which causes™sal I near | cl procate
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excitation generating freans causes Vi rat| onal acceleration’at said
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set forth in any one o erern sail orce generating
means gmpwedfbyeﬂaet@xcﬁsﬁcmg@erai'mgenwséas@pexmtat|on. 108 80. A

vi bration generator as set forth in any one of clains 72-79, wherein said
excitation generating nmeans generates nmagnetic force as said excitation; and
wher ei n sai d3wei ght Aivibrétenrgesecaiomagscardiregr trdilaint 72ragnet . 81. A vi bration-type
reporting L I I

Conpr i 5i gt hepyh s4ld BRE o Wi a3 Bafe maher (FoGCd O & rositicSimparing,

porti on;material beaisltaastrme\ﬂub‘ae& fodacgamebainmonstant cgmltm:t aithiag oppbsieg swface of

i ncl udi qudm‘?‘e@ﬁ%’éﬁ% asing mounted to an inner surface of said first casing
of said “el'ectronic device; a weight novably supported by an elastic support
menber extending vertically froman inner surface of said second casing;

excitation nerati i ) S it to
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first imparting member surrounds all side surfaces of said weight parallel to said direction of

reciprocation.

75. A vibration generator as set forth in claim 73, wherein a plurality of said
resistance imparting members are provided at equal intervals, thereby surrounding all side
surfaces of said weight parallel to said direction of reciprocation.

76. A vibration generator as set forth in any one of claims 72-75 , further
comprising a guide mechanism of said weight which causes said weight to linearly reciprocate.

77. A vibration generator as set forth in any one of claims 72-76, which causes
said weight to linearly reciprocate under excitation generated by said excitation generating
means and causes vibrational acceleration at said vibratory member by a counter force of said
reciprocation or transmits to said vibratory member vibrational acceleration caused at said

casing by a counter force of said reciprocation.

78. A vibration generator as set forth in any one of claims 72-77, wherein said

kinetic force generating means generates magnetic force as said excitation.

79. A vibration generator as set forth in any one of claims 72-78, wherein said

kinetic force generating means generates of electrostatic force as said excitation.



casing of said electronic device; and brake neans to be brought into contact
with said weight to cause reciprocal npopyenent of said weight caused by said
excitation generating neans to stop; and vibration control neans for
controlling said excitation generating neans to cause, in said vibration
generator, vibration which is transmtted via said second casing to the
hand-t ouched portion of said first casing of said el ectronic device, the

met hod i ncl ugh ng: _Cémﬁl'br%goﬁgérﬁier%!tiopé%étqarﬂg%Uﬁy%r@roffc%idﬁis boaioewhyrefAUSi NY
said weight to reciprocate by said excitation generating neans in a case of

det ecting t hitid exritgjiRn eenesaiinadperns eengrptep@rgnetivfoissias safdkexciaiqny@ad t her eby

causi ng the PREntsACREENNASFdhRA WRingSPpéimfahEsimagwitng to vibrate by
vibration transmtted via said second casing;, and causing said brake neans

to stop said weight when said excitation generating means is stopped by
sai d vibrati o cont nolipbPRBA%ype reporting method in an electronic device, said electronic

device comprising:
a first casing, a surface of which comprises a hand-touched portion;
at least one vibration generator for generating vibration, including:
a second casing mounted to an inner surface of said first casing of said
electronic device;
a weight movably supported by an elastic support member extending
vertically from an inner surface of said second casing;
excitation generating means for exciting said weight such as to cause it
to move reciprocally in a vertical direction relative to the surface of said first
casing of said electronic device; and
brake means to be brought into contact with said weight to cause
reciprocal movement of said weight caused by said excitation generating
means to stop; and
vibration control means for controlling said excitation generating means to cause, in
said vibration generator, vibration which is transmitted via said second casing to the
hand-touched portion of said first casing of said electronic device,
the method including:
causing said vibration generator to vibrate by causing said weight to reciprocate by said
excitation generating means in a case of detecting that an operation input to an operating unit
is received, thereby causing the hand-touched portion of said first casing to vibrate by vibration
transmitted via said second casing; and
causing said brake means to stop said weight when said excitation generating means is

stopped by said vibration control means.



