- /0123456e3eXDDE$NBN@}X6tXTX05F0406/3105 DESCRI PTI ON ELECTRONI C DEVI CE,
VI BRATI BR4GEREHXTOR, VI BRATI ON- TYPE REPORTI NG METHOD, AND

METHOD 5 TECHNI CAL FI ELD The present invention relates to ace
and vi bration generation nechani smof an el ectronic device. 10,, w ND
ART PDAs (personal digital assistantf personal conputers, - AT fautonatlc
tell er machi nes), and ot her various types of electronic devices have, for

exanpl e, operation buttons or h panel s, and m]mmm Wlm

i nterfaces. Users use these user E%@fo’ o] performoper I "I MHHI to
the 15 el ectroni c equi pnent, such as inputting words and sel ect*bﬁ
processing to be executed. In the case of a portable electronic device

provi deGMEDTRONP P VICE W@Aﬂpﬁ@%m%hggggﬁ{o CRAON-PYPER “0“

buttons are of a reduced size, weigh

overal | reduRERORTINGZMETHOD! ANDREPORTIROMSFROL ME TIEOLS €; and
consequently, a user may not be able to feel that a button has been fuI |y
depréessed. To confirmif depression of keys or operation buttons has been
received in a _portable el ectronic device, a user nmust view contents of a
di spl ay of al&EGHMGALIHEIvi ce. I1n the case of an el ](cactroni c device
rovi ded vm't a touch pane ser 25 uses hi |ngert| or an

gt tached pen lh8 Rfﬁé‘i’%{t‘g“@nhBHEﬁ gieh & aqqu\,étq,t@rfsacpfa ﬁﬂ?@r&qnﬁrﬁi(’fpen |3
not pro anel, or the touch panel is not presse
W t hpsu |C(I‘l:1|‘yae1m;btotedg’e@1 thé%&)%gg‘z gn will be invalid. To confirm whether a
touch operation on a touch panel has been received by an el ectronic device,
as in the above case, a user nust view contents of the F0406/ 31 CS 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

20  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, b¥0489/dF0% beep sound and the like, that an operation input has been
recei ved, but such an audio report is alnost conpletely ineffective in a
noi sy 5 environment such as in a street. DI SCLOSURE OF | NVENTI ON An obj ect
of the present invention is to provige an electronic device, a%wibration

generator, a vibration-type reporti nmet hod; and a report control 10
met hod gnabling a user to easily confirmw thout view ng a screen receipt
of an i aYJper ation or a response of the electronic device with respect

to an operati i t j Do I «ad ent i nvention
provi des an gﬁ’%{;% %gﬁioéhgf;&?ég ﬁgfﬁ%‘gﬁ%@oﬁ\f@% 385{% Feegog{t e[ae%é'isﬂ’n an
operati i t ! i gen t ; i [ ti.Qn: a
and- 1 oughen Hops , A0ud et URTLIRETERA' A obRlat R houtay bEER reebiveR. Moans
for caubungsudie an baadicorrepenerigt almbst oenapitely i ieffdc@veiin al tndisy
detected that an operation input in the operating unit has been rece€l ved.
Fur ther envirenpresdt esuichi asviard streetpr ovi des a vi bration-type reporting net hod
for an el ectronic 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 ri, Ll ted that an operation input to the
operating unmgéL@SLﬁ?Egaﬁk@E@mo the present invention, the

el ectroni c dqyj ¢g: t.a eration i nput .has been

recei ved, byﬁ%ﬁﬁgléﬁg%%@%@%&??%ﬁ%@ lSp*cq?r ?’F%W%Sfaq ﬁLech%F 1€ dbvi ce
to vibr Qiftatibh! biifrard RISIAERN-tyBECRIIn! AICHAGH, BdCh GebbANLEnGBY ' o
provided wth an operating unit f recel vi fig an op’erafii on tnput, a

vi br(at | prethed enabling! ® useMedicasily cofirat veithé @t VIavieRes akiétd HeY d

vi bration control mgans Sf or caus?ng vi bration fromfth%g vi br at Fégr?q%teﬁgr at or
in the sasapuf operatton oy a lrespamse of AHO®IBAMONR dpeicet with rexpect tto drhe

operating unjt js received, the vibration generator being provided with a
wei ght , ORCKGKIbIPUember supporting the weight to allow it to reciprocate,

and connected to the operating unit or base nmenber of. the vibration
generator i nT‘eoﬁP !:ecvevx,i'ﬁﬁ ta:li’Q%Spé’rh.\??tﬂgﬁLﬁ]iElfesﬁﬂH Byention; d?foyl‘gﬁe*ne%rhti ng
neans f i i excitat] t t. {ght. reciprocate. .Further, the
or esent ElesaRR deVeCBRUE ot DirsPaliR ) B Rl i i RN i,

el r oQj i I el i\ ib [ vy jn the
cl gk onyxedBtt EnGIRTR" for PnGiidg Dbt (! RENATORILE poRtiB SEthe

oper at i glgctionfic | devieecianeld vibrdidia\Wordrdlhenedmar Fot OChBSNET e vibAltTch
reciprocation of a 10 weight connected to the operating Unit or a base
nmenber géneratorvichgenerate gebmtimowhan itoist detectad: thatren operatiomgnputi in t o
cause vjbration in t'h?}ag erating, urth. According to the present jnvention,
the el ether opFrAtinG, Wit ﬁzﬁepsrqcsl\é@ rtherathe\nreseat anvention prevides deen

i d. byv,. i i brati he 15 i .unit, F her, th
r eeent VBT AR RE Tebortig mirthad tatam RIS R ekice iaerely: # VABrAH® at i ng
ese! LI el e . \ N
UrR0.; Pediafir dgvRd R Me HebBillc doviber B Aflsdf Y YifabPlwh{TET 1119
the vi byidrh@en 48 eAnSittedtd aqlaﬁﬁﬁﬁ)&he@egsmdmgvﬁé?ﬁh i%X&&e&t'ea“m%Qﬁ?f‘

processing instructed by an operation input to the operating unit has

ended. dperation, inpue te ths eperatingenhitds rpceivedes a vi bration-type reporting

method in an el ectronic device conprising causing vibration froma

vi bration geAecardingpioothel presenttinventions theiaectonicedeviogi seportshtata on t o

the user in the case of detecting, that execat' on of ,progessing instructed
}

by an OpS&TaiebAn ABeRAtin HAIRAS, BeemIPa}ivER; DYheausingdhe fanchgdi o t he
prasent i nv i he elecgtronic device reports to a user by vibration
th t%éﬁwgﬁéf%e%?rﬁ%%ggg}%gtq Yl@’f?tt‘?ct ed by operation input has ended.

Further . (LNEFRAREE the' BeReht HhvaNdh Jovides bficlleBiHohid! Bevice Brovidia®

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



4 with an operating unit for receiving an operation input, a first

vi brat i 504864213 or for inparting vibration to the operating unit, a second
vi bration generator for inparting vibration to a hand-touched portion of
the el ectronic device; and vibration control neans for causing vibration
fromat |east one of 5 the first vi lc:j)élati on generator and the second

vi bration generator designated in advance by the user in the case of

detecting that an eration inpput to.the ope i ng,uni.t has been. received.
Fur ¢ ner Obptatisy BuRS] B ReraiRg uf it Scstibr el GTRa BCBBAOF KTt 1o
in an e L1ORI1.C: Hev] 0 | Sl i I {] t. e of a
firot vPERUERE PR bAR AR B it Bl € wERR 0 ERT i RY® i«
and a s ikbr athHo, t@r + } i ign ot d
porti ong%?ﬁﬁégtg’l g%?r%?u o ée%itgethdesjg?%%te %E?ngngg&b?l?@@gﬁs@% t he
case of vitgatiohi Nenehaior aiin ORBARICE OWWitlP e t OpéMagingPalidit] 'ehd!Nekcibatorbeen
received, the first and second vi bration generators being provided in the
el ed r ogéenemitinigc medfs forc omghianting cexditatiore se nmakevere weight recigrecateoni ¢

device reports to the user that an_ operation input has been received by
causi ngFurtbest therprgsent inyentionrprevidegavibrabpnt typeueporting aaethodsin aur t her

the present inventi.on provi.des an. el ectrani c.device provided wth an

oper at | RFCLRANC (95 ViFE COMIPHSIG, doiang; # oHiDFRHRR Eehernios PYRvASE, Bt

gener at [ :] 211 V] L eratl uni second .vi bration
Genr at Sjechinit B3 et B B HBfbehd th. A8 iBafidn 9ol 8, ACEBRRule

el ectropj i L : : i : iC
devi e IhR BrIcERed P ha0hdORO VbR LEaLIRE: PR kRSBt o al T g
at l(easivedgiet @bnhbéetell tethyi dpethting GRNCHRObase dnébes esP ke WibfaidPN
generator 1n accordance with 25 thé results of detection of the detecting
means agenembai ipcontachwitn the operagapeunited dausen wibeatsen év tleel opetatiatg on
generator,in the case of detecting that an operation input to the operating
uni t ha¥NBeen received. Further, the present invention provides a

el 2?; | gt NegREdiAg k> ShSPrevents IyRBN, ohequREranb %ﬁgfc%"ﬁ%ﬁlﬁ‘ﬂa a
FO0406/ 3 [ ' . [ [ L brati
genor ot Brct Byt Ao, BT betl Hakly Dl eRSHRR v Rh it

el go¥ roa'ggraqi ) GRitprovided in the el ectronic device and causing vibration
to be geherated fromthe selected vibration generator to give vibration to
the user in Fuethegstheopreinecinveatibhapravides apeeRictionit ndeiticé prokided
operating unit has been received. According to the present invention, the
el ect r owitth devoparatingamis foo re¢edvinge ant dparationappuit a onbratjon gbnerabeen
recei ve? by causing yvibration at a different, | ocatiopn in accordance with
whet her 1am ENPREARE oriPEatiRyy iteca Ysaseiang Mibration eertrak aneany) foy, qamsing t he

pane! ViR HOar B 0D, EefSiblatir s s of et areferttiin Y |
her i . . : . , . ;
sumor ¢ o pYo R8s inRied by o B R e T B et BRe e b eBOE - 2 e
fromt hFui’tth,athb%egﬁﬁGIh%ﬁﬁon%@Viﬂé&r@{dlﬁﬁtiéﬁ%@'regB?t_'iﬁg hyethed ifaksi ng

vi bration to be generated fromthe vibration generator in the case of

det ect i elgctroaic adévaoe hcamprising waasinghe/ibration [feoral ahwibratien generaved, the

vi bration generator provided wth a weight, a support nenber supporting the
wei ght prowded dnatheoolectronic devige ta give vabratioontethedisep intthedtaspl off panel
or a bage nenber of the.vibration generator inp contact with, the digplay
panel , %@CQGgeti’é‘F £xerwhon Q&Wﬁ‘&nge‘@ﬁguﬁ%{]bm OPPREALONE INRHY '@na!f‘or
makjng ¢ i ght..reci procgate. According to the present invention, the

el roﬂg%a i Iéltr}‘@ﬁc?%t(is% o the user that a touch operation has been

recei ved by i Vi i 4 AQlC e 1 i spl ay
panel . 25 Fu‘rg‘[%ﬁéir«(_,ﬁﬁgh%oby?éegg%&#nlvenP !hﬁini’ gtrlg\a/eiq géétgbfzg% ng%:te\rA%%bg{ s{;g?/%’lce
provi degdsei By vibrdtionl tht fiRNeke RN BN pdtedsinpUitfdtirbed E%Q)rp%!fﬁ’ﬁéﬂ%@ﬁ’b .a

vi bration g€nerator supporting the display panel and inparting vibration to
t he di shhsgngedhel , and vibration control neans for causing vibration to be

generated fromthe vibration generator in the case of detecting that a
t ouch oper at Furthen thieepreseotiGaventias grovides an electronic device provided



touch panel has been received, the vibration generator provided with a
wei ght , F@486/31d}x nenber supporting the weight so as to allowit to
reci procate, and connected to the display panel or a base nenber of the
vi bration generator in contact with the display panel, and excitation
generating means for inparting 5 excjtation for making the weight

reci procate. According to the present invention, the el ectronic device

Vi brat 1 BiRa o, RPEEUHRE, Whhcloh BRTRINE i IORSERAGH SR dhist WBFAHEM t he

present .} ' MOVANs! ectrong LGE.P i de A - di spl ay,
B oucnehRiEf: Le IR GlbraliGh' (EFhE ofufifie ity R fecdhd NiPuftidh

gener at i : j ; ; tng the
Poton pacaffel! FRCEBARED IBRUTIER) BARLIONAP BERIOR the YRRRONED,
panel , device] bndtvibratiemconatrolmeaens’ for Ealstng ¥ibiapiod from fae 18t anrest ed
fromthe vibration generator in the case of detecting that a touch 15
operfat i the finstt vibration igenenator el tee secad virtiohcgenetiatgr desighated asent
invention, the electronic¢ device regorts to the user that a touch operation
has beeddyancs bydthsy usein theteaset olidetecting that enboperatiopuinmbrto the
present invention rovided .20 with a display,

Dresert LRt SRPLRYISS 20 et FONLS, el <o Brow ded, 20 N e o
oenera iliBEUp ibtohRLERIRALSh ATHRAF. BRI E AR S

touc p@ﬂﬁ”b’fl@ﬁq‘r@lﬁsﬁrﬂéh%ﬁe ¥¥ Arfst Q%I%ﬁ%mg@' foi 1&?31198@\9/\11%{% ) Oer re

to the display in vibration conponents gen d fromthe n
gendr at @y theadPeratigatihtandon seedndwibhition %@I‘i’éi’&tdlgin‘?{ &ititid OibrhfioRqo a
generated fromthe vibration generator in the case of detecting that a

t ouch opanditoucheadh portiohoef the @bedtronis dedoerdestgnated e advance biyothdre
present invention, the electronic device reports to the user that a touch

oper at | Bseigstheeease of sleteaiing thatan egermation input uthe ppawting poitobas8105 7
on the display.screen t.o vibrate. Further, the esent._i nventjon. provi des
o ol ecbedhreeiuicie Fibw andSégind Mibrafionaeiieshisns boins Braviest it ey
operati i . vi bration generator at |east a part of which is provided
exposedgltié(():hjtaﬁgé gﬁt@lsc:éde froma housing of the 5 el ectronic device and

i nyay ting vi R‘b_@b}&lﬁgdﬂgfﬁi‘et hi!’es%ﬁt §dertisH, thRnéle¥irBhit H@Vic‘éox;éip@?isi fr?ﬁ]kz for

causing vibration t e geherated fromthe vibration gener case
of det eggdrn¢hdthah epepionatingmt hapubedrd rebeivedebgt cagsing viratiohean a
received. According to the present invention, the electronic device reports
t hat a lh@ationodesigeatedi yntheysdrdaradvarnsieved by directly inparting vibration
to the user éro the vibratiqn generator. Further, the present invention
provi des an Bneherofiec Pisgnt dnyentipnderoyides sa HOme fQEe previdescei vi ng
an operatjhon input:.a vibragtion generator for inparting vibration to part
of & hottithn g bekatidls it ohirc FerbiViEE aP PBREAHOR anpibry AR YBEHR, tni ¢
an ib i r; Sy ] tiaf yi . f o0 t and
el noEGiosalhr B0F inaRABCVRRIOA I the AErAHERTIE acRECdid Wittt

vi brati genéfaflst foritRgamingd viliationr® afhddRtaRted 88ﬁidrPWthbrblbbﬁoﬁﬁs_e of
detecting that an operation input to the operating unit has been received.
Fur t herdevike, deteoting imeamst forndgtecting ewhether tthet éleotromire deejrer ts beingd
method in an el ectronic device conprising identifying the type of operation
i nput , heldsbyi wiser, andwibration gemeohmeenrss fon selectingtatoeasfeone safothe

pr ovi deg in.,fhe,electronic d&v' ce b vi bration node |inked with the type
of the Bpgrdbrajion ggerataman ﬁﬁ@gr@mbraﬂoa SRREAYY 1BracCREdNGEC Wi ¢

Segsce L T oF QIR IR btk AT G 6T 1
R e e e L e A

the typ@p&fatibh?i It ﬂiénobeﬁuﬁnﬁ)ﬁhitt hgs ,bebﬁerel%ﬁ%‘%ﬂtFﬁﬂi'H&ﬂ‘ttherpﬂéé&Yﬂ des an
el ectroni c devicé provided FO406/ 3105 8

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

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



with an_gperating unit for receiving an operation input; a vibration
gener at 59406(31(}£arti ng vibration to part of a housing of the electronic
device different fromthe operating unit, changi ng nmeans for changing a
val ue of a paraneter for controlling the electronic device in accordance
wi th operation input to the S operating unit, and vibration control neans
for causing vibration to be generated fromthe vibration generator by a

vi bration npde linked wt.h a value of a rajret er changed t he changi ng
reane. by aboGH B apethBarnih At selehdviftin ERECRIaK M impering on

i nput og; PeyL aty i Is v f: n
rocel vod BriGoRRRL A bt ¥8hinal BBRIER ot fhet Blechotio RAA S TSI o SFE
reports iebh hefid t i a

par amet S AeVict AN SRR PIGTRY, bE Bt rAed TRoMHE stledted o
the opewibrationugerierbtor\tolygigt evibpatbory idtles st itothe daseastdétdefifig that nt he
changed val ue of a paraneter. 15 Further, the present invention provides an
el ecl r onperaton inpytrtovthdaxpenating amivhas heemgeceeiveds or recei vi ng an

operation input, a, vibration generator for inparting vibration to the
operati ng unchoadmg/tq)ﬁm poesesbnyentigaathe g@ﬂtrp@éﬁtdewwmgemxtgzpbtm t he

gencr at Dreibylal ¢ PRETHIPTIBEUT Hte Bo8 (TFOENEY o CaNsHIEe VIOrRBiSR & bn

i nput iR; t ' . than 4 . he rating
antt nadifEEnt 18EafondR EEiordRnbe iR BREE, bR IeBRbhic A B ReMher” .
support gﬁmg?r epupporting the weight so as to allowit to reciprocate
and con}r}ect edﬂ'?%%tsﬁlz operating unit or a base nenber of the vibration
gerig) at or i nFogthieac thevprésdreingeatiohi pebwdes .arpetbctrctit adévite gsrovidéd ng
means for inparting 25 excitation for causing reciprocation to the weight.
Fur t her witthe gispleyit pameleavenwipichvademsich pahehis supeypeseds portibragioret hod

in an electronic device conprising _identifying a type of an operation input
and dri SeRrator st dni e gesrdantpangl; @m glasticn meraber comprised disingean n t he

ocer vebHE b 57 BBk oS BT el 7"
Che. opel frfioh geheraRiiprt¥ng Siabort BEaEaBH] b iohadoi Eeplor IRBARE oC, '
W t15 hmoe\ajsaﬁ'g Rebidtidn td\%og&i&atédoﬁiom tRé %Sf&tidﬂ“gﬁﬂéﬂa?&v it Bfe Bh&et ronic

device reports To the 5 user That an operation | nput~-has been recelved by

causi ngofidletgutitgy theg aimduch operdticit enbtheatouchr panelrhapbeen Reggivedddise W th
the type of the operation input. Further, the present invention provides an
el ect r ovibratieni gengratori previded mwithn aoweigliti agsupport imember supporingthe

oper at | HEIER 30 a8 e/ oG HEnFEPGICaUn - Fonabaled jalhe GFpaYReehardr f or
trol{j h I I i i d it ti i t,to th
opor at 1 REPCASH oS GF vhe iR Efhera ot EF GRS vt She BAaY Bkt be |

t : t } td . : i I | § S th th
Vars of PR CeRotahE TR, Scoilatich ¥R R WSB! L

in the g@ﬁpmzj‘atéiet ecting that an operation input on the operating 15 unit

for changing the value of a paranmeter has been received, the vibration

gener at or pr Accdeding tohtle peesght inverstigmathe eteotrenid devivepreporisn® thee
wei ght so as to allowit to reciprocate , and connected to the operating

uni t orusershet atenph opsratior has thegnireaeiyeddryacavsingrdbeation at thetawber at i ng
Aocor di RYEIGORRHG b the vy HELL ho. 6 ect ot c devi ce. reports to t he
o ved by EARBERGtHEn phEAL IRLBRARAT R B Al By RRiE MhnFe dRONBRET |
Cvent | nith W UIpIAP SARISGEer IENS, BueR’ BIRGICl sOBStRed, 4 SiBt iRl
menber  gereratoissuisparting tie ldfspi’a)p@hﬁﬁphﬁd ifartiagt VMrhﬁaﬂ_tbhheed_li@gra{yoni c

devi ce To change continuously, a vibration generator for inpartin

vi br at i pan¢lp andugbratierh goginog mesnssfdrarausieg vibvationetovbé wenefated faomet er
based on an_amunt of operation of the operating nenber, and vibration
cont r ol theewthration generatoy i theacasenof detestingnthaita todehowpetation on the




FO0406/ 3105 10 vi bration generator by a vibration node Iinked with a val ue
of a paF@AB6&1QMhanged by the changi ng means by the operation in the case
of detecting that an operation input of the operating nenber has been
received. According to the present invention, the electronic device reports
to the 5 user that operation of the @perating menber conti nuously changi ng
the value of a paraneter has been received by a vibration node in

accordapce,w th .the changed.va of., a paraneter. Furt.her, 1he present
vent | By Bl d G i, dbe bRl BfctonpidvidR yuh Reitin: ¢ 1 or
receivi 1 j . | e 0. pr: t he
opor at 1 BRPRSECFIGbEL sUBRUiRL the' Bt 89 R ISHTbwple RordBERAS Sidcer
and vib j tthal d; j j [ : m t he
1 br ot oo AQAAD e JISERTpARY, GoN bad b ibe Tk BT BeAL et 1O ¢
of the ocowrtagt ivaith ithe displayqsdred, Sivd eReitatiohatdredating tmednd f6r hapartilg
detecting that an operation input to the operating unit has been received.
15 Accoexcitation fohmaking ¢he weighttéaprodate. el ectroni c device reports to the
user that an operation input has been received by a vibration node in
accor dance whAcgordiag @ the pressntdnvention, theeelgptroats daviagpraportauta Hee | t he

present inv nii aQn ggovi des an el.ectronic vice pr ov‘iﬁig)ed W th n]to éa}{ati ng

uni t f obSqI0at ¢itAYCH PRSERHAR 135 hesprecetisd by SABMING Hbrationahtae

uni t 1 ! _ ot | o mpans e

i br at | B QoBREH R ARG ARpRytFElelnl ol reans tor reporting to the user
that an operRhiter! fHprédhtifcentiBRCpRAdes g@gepéctﬂcggéga{iﬁe Prolifed ound

produci ng means and the vibration generator si ghat e -user iIn
advidncewiith bhdispday @ftodehegdneldcéVaingthendispldyoBcreenubf tthet digpRigrat i ng
unit 25 has been received. Further, the present i nvention provides a report
cont r ol vikwatiod igeneratet eptovaded between ctheprdisplay rasgorthengouch aparssd; t hat
an operation jnpuyt has been received using at |east one of sound producing
means f8#pRarbing theyteuchapanel papbet displaysciese; anddimpanting vibratigants at or

i nmparti i braation.to the.user designated b he user in,advance i.n the
case of eg‘é'é‘fl? Ranel-gngs Fibr nlfopﬂ @ﬁaﬁée&)&t FRWSING pYibIalORLEd Rfer at i ng

gener at By gy TR, R tiRipAEhBaRhch D SHRE L Utebaer bt 3 bty csen
I nvient | gPerativh Gh Teé [&5@99%&% b&RPrdceivéd.t he 5 user that an operation

i nput has been received by vibration or sound designated by the user in
advance. Fur Akeordihietopties prdsent ievdrition, pheveldegoait deeiver wpoetsdry ttie
provided with an operating unit for receiving an operation input, sound
produci weernhatsa tauch operationy has baeti tecedyed ?oyt causingethe touchbpanéloto
generator for 10 inparting vibration to the user, neasuring neans for
neasuriﬁ@”ﬁ“%ound | evel of surroundings of the electronic device, and

report contrgl ang for selecting at |east one pof the spund produgcing
means and thEuUHgFa eoﬁrﬁsgﬂérIHYS?gBHs%WVE)aGSfT@QSEﬁQFFQHﬂC rcgﬁé’ﬂl?ff d’rSVI‘f%Q
e ri a i Guse ‘ t i has been
O RAHTRORRAAY EoRAICH BlnkP okRRHE"h WMaRNCABEE Tt B [y
oper at i PibratioHtgdrRratdd ﬁ]@@éétat%euwdchh?ﬁn&eﬁﬁd fiﬂgfdrﬁﬁ - vibthtibRto e
present invention provides a report control nmethod in an electronic device
conpr i sioughspareed; andbedtiore absorbing ahemtberdrovided: botwesatlse displaypad i ng an
audio report to a user and_a vibration generator for inparting vibration to
t he usethe geuch dpan¢lh ande abisethingniac vileration aswspanent twiicho wiewlsuberent
resul ts, of asur i nghgeans for, nmeasuri,ng the sound | evel of, surroundi ngs of
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present invention provides an el ectronic device provided with an operating
unit for recAcvordingrtoother peesent imyeritions che ctlectronici d@vinseaegoﬁsrtoi tiear ti ng
an audi o reﬁort to a user, a vibration generator for F0406/3 105 12

i mpar t i uger\that attpueh taperaton has beeacesiceivasl by oausing onky the/toushapaiejnal
designating at |east one of the sound producing neans or a vibration
generator froma base station covering an area in which the electronic
device is located, and report control neans for reporting to the user that
an operation input has 5 been received using at |east one of the sound
produci ng nmeans or the vibration generator designated by a signal received
fromthe receiving neans in the case of detecting that an operation input
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10 usi n% at | east one neans designated by a signal received froma base
station 9606/31{{!;5 an area in which the electronic device is |located from
anong sound produci ng nmeans inparting an audio report to the user and

vi bration generator inparting vibration to the user, provided in the

el ectronic device, in the case of detecting that.an operation input to the
operating unit is received. 15 According to the present invention, the

el ectronig d\eﬂvi 98 reﬁort§ tﬂ?{tpe user that an operation input has been
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audi®o selpehioniordeviceiang impanting atibratiqye diregtlyr ta she aiser, ged evibratoon of
sound and appl yi ng t% 25 conbi ngd signal .to the viQration generator in the
case of cenq] Hageanntalt icausine wibrattanotoabe gsusteted ofiomethe brbration
generator _in. the gase of tecting,that an operation input to f.he operating
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for inparting an audio report to a user, a vibration genefator for

i npar t i operatiomatinput tandt lcausingr vilbagioinr togberegererated dromi thengribratésn on 15
information of the electronic device, and report control neans for

sel ect | gonenatorhyta yilragion modsolinked nsithcthegtyipeaok ther@peratian wnput tm

generatgr based .on |location information.,acqujred by the acquiring nmeans and
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user, provided in'the el ectronic device; based on location information of

t he el ethe electrodéw dewicenbly asvibratidre madeslinked veitin ¢he typepbthe opetsiarhe user
t hat an, operation i nput has, been recejved in the case of detecting that an
oper at | BPUtnpid caysingepaiafa housing of theselsewanicdeyigediffesentdiram the t he
present invention, .the electronic device reports to the user that an
oper at | BREEALING URKLOYABIAecei ved by vibration or sound in accordance with

thecurrent haegbh gof\;)lf ‘g{eé;ﬁrégeﬁf télé?éﬂt?orget iecglectroﬁpcd'ﬁg(e/ig:je\?ﬁﬂb?‘ts':w fher. the

présSent inventron p an e roni ¢ device provi an operation
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for inparting vibration to the operation panel, i ng neans
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5 nmeans for selecting at |east one of the plurality of vibration generators
based owith theutypedfthei aperatioh inpat.t ouch operation detected by the
detecti ng neans_and causi ng generation of vibratjon fromthe sel ected

vi brati on gehurthesr then present dsyentioneprastidesy anhalectronie devage provisted o t he
operation panel. has been received. Further, the present invention provides
a vibration-type reporting 10 nethod in an el ectronic device conprising
detecting a touched position, selecting at |east one of a plurality of

vi bration generators provided in the el ectronic device based on a touched
position, and causi ng generation of vibration fromthe selected vibration
generator in the case of detecting that a touch operation to the operation



15 According to the present invention, the electronic device swtches the
vibratiEﬂ4Qgﬁb}®ﬁors 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 el ectronic device
provided with an operation panel for8receiving a touch operation, a
plurality of vibration 20 generators®for inparting vibration to the
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received. According to the present invention, the electronic device
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panel it i'”Ch a deformation layer able to deformby vibration is
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t he operation panel, detecting neans for detecting a touched position on

t he opewathi an gperatingaerierfor regeiviananf epergtionriaputgda dibricr geatmtad for
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def or maforoimpanting xibrationutchthe pperatinghunit, ahd vibuathow penstol aneates ot ed by
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non- t ouh‘fﬁ“ﬁgig’ﬁl%attﬁpﬁﬂfd P qperatien iBpwkand caysing wibsationdo e gemeratackd from
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non- t ousuppart byemben £br suppoftag the weightl 66 /a8 to@lové ivto eeciprbedterandvaves
generated fromthe vibration generators in the case of reporting to the
user t he@nneateddo the epsrating mait oeabase seember 19f thavdbrajion generator o be
gener at ed from.aba.lluralit of wvi br&ti on generat ors. Further, the present
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15 excitation fromthe excitation generating neans stops, the reciprocation
of the ROAQBI3IS ckly stops due to contact resistance. Further, the present
i nvention provides a vibration generator provided with a weight, a support

menber for supporting the weight to be able to reciprocate and connected to
a vibratory nmenber given vibration by the 20 vibration generator or a base

menber of the vibration generator in“contact with the vibratory nenber,
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Accor di ggn&%télh& gﬁ%%pwitmmb*,@m%égigﬁn rake means causes the

reci protation o e weight to llately stop in the case that generation
of excitati opdcopdinighty e piéenelingenion! thedeieaonid devideorgssits to the

F0406/ 3105 17 BRI EF DESCRI PTION OF THE DRAWNGS FIG 1 is a perspective

vi eV i | hsext that iangopératioppisputhas befenareebivert byrafiusing enapfdaratingamiv to nent

of the present invention. FIG 2 is a block diagrami]l]ustrating,a hardware
conf i guvthratmbypfa wibsation mede inpseordanceevishiiba type of the epemtion inpWet i onal
view schematjcally illustrating a,.tate af, pl acepent aof an.oscill ato
nctuator 1 Frghek e SEeSEH WMETERR BrROHE i EIRctianac FBUER Rvide & 4

fl At ah el Rl 1R 00Tk 2B ChasBionLEt RRRbkRe BepPRSEha

by a CPU APRIRIE XPBIRARI R 5 ool undl RRBIRY EEe Ry e aram
i1 1wt r ghluedof Aepdransier fof ebhiralling ithe edéctborloAdedeeriti a@ordatices evidind
enbodi mrent of the present invention. 15 FIG 7 is a sectional view

schenat opetdtion inputtoathengperasingt enivf apd adbragion obéntrol infwaatsofori causireg mai n
case of the PDA according to this enmbodinent. FIG 8 is a . perspectiye view
illustr dtbl’ﬁtjotlh'@ bspg@m@%&d drom the Wﬂ‘tréggn generator by a Vlgratlopn mode

linked with the value 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.

20 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




according to this enbodinent. FIG 9 is a viewillustrating a waveform of a
drive vEBﬂQééiﬁﬁblied to a 20 vibrator according to this enbodinent. FIG
10 is a view illustrating vibration occurring at the front surface of a
touch panel according to this enbodinment. FIG 11 is a flow chart for

expl aining the operation of a vibratjgn control processing 2 executed by
the CPU in a PDA according to this 25"enbodinent. FIG 12 is a perspective

éi ei;vhiel sitielifn fhermforhy “EnabrTich siode filedoriliy 3.4 06 8 %Lﬁaﬁgnbé)t‘%isf‘e”t
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o Fra Chaid BY e lufiiol (PR RF G lbrafloh InR Tt SF Bheesripp R,
control aﬂ{dﬁéﬁ?@ﬂg%ﬁuﬁéﬁﬂﬁ g@e@ﬁ e%ériﬁ‘a[s%éaé?ﬁ&% dling to this

enbodi ment . 15" 1's a flow chart for explaining the operation of a
Vi _brat I on 5 M@b?@ingf@@l@@pké@n{r iﬁv_@@ﬂil(t)ﬁ,dtﬂé)’_elebﬁ‘oﬁif’@dleﬂi@ F@br@@&@lﬂde ng to
this enbodi nent. FI 16|saV|eW|IIustrat|ng an internal 'structure of a

PDA Sccuseli thattapexafionrafhthenbpetiatingt meinbdrecqmteswously rohemiging thevalud7 is a
bl ock diagramillustrating the, hardware, configuration of 10 PDA according
to thi sobspparamaeter has beengreceived by ¥ibrationgnodgpnaacsosganes vigethe i on of
a vi brathongl%ﬁnt{olefrocessi g& 5 executed by the CPU in a PDA according to
thi s enBBp&ehYValuyg & a PRIANCIEL i ew i | | ustrating an internal structure of a

PDA accor di "Bulfher, the present invention provides an electronic device provided
with an operating unit for receiving an operation input and detecting a level of

10 pressure of the operation input, a vibration generator for imparting vibration to
a user, and vibration control means for causing vibration to be generated from
the vibration generator by a vibration mode linked with the level of pressure of
the operation input detected 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

20 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




15 a first nodification of this enbodinment. FIG 20 is a view of another
exanmpl eFOA0pI 3@ hent of an el astic menber according to this nodification.
FIG 21 is a view of another exanple of placenent of an el astic nenber
according to this nodification. 20 FIG 22 is a view of another exanple of

pl acement of an el astic nenber accor jrng to this nodification: FIG 23 is a
viewillustrating an internal structute of a PDA according to a second

nodi ficgti,on of thi.s enbodinent. FIG .24 is. Vi %W illustrating an internal
st r uct ubiAtoRn ORSSAISRCBIRI D (B¢ Apelatifig, Wit BesR rgebred L S ot
FIG 25_j . i i . | ai.ni : . ATM
hecor ai REOQRE AN and G vibfafiv o8Bttt Bind prbTledh Hid Higrnie]

secti ongbyideeW of a nodification of a position of placenment of an
oscillatory actuator according to this enbodi nent. F0406/ 3105 19 FIG 27

i s a section@lccorditigf @ tiex presenit iavention) tHenslectionic ideviceteurt Md/lthe
according to a first nodification of this enbodinent. FIG 28 is a

sect§ onabewithat fan epetation rigpat had ebeeal receiveidurby ofibaatiéd Moacsound ng t o
a second nodification of this enbodinent. 5 FIG 29 is a sectional view for
expl ai nfpgigaatechbytheuser ingdvarcaf an ATM according to a third

nodi fication,of ,thig enbodinent. EIG 30.i,s a sectional yiew for e ai ni ng
oo i nt o nal EOFeRuie SROSet AmeREOS: I des B IRAHGNI R IFE dROORIH t hi <

St oct updity AL Spegdd, G ol ROy ite” M Bhefif, BoPP Road fidstling
ccor of Ryans: K% fipdring 4h Mo, RepGY T oL ubr ot EFAGR BbABatdr Tor® PDA

i NVt | ffpaftig vratidnato/ ivusdr, usddsakingomans ol heasiidinm: hadumdslevetd in a
menory in a PDA according to the first exanple of this enbodinent. 15 FIG

34 is aofi swrothdsigsatofnthe electrbnion dévieedrande repgrtalcoamuli atkans dor

oscillatory actuator in a PDA according to the first exanple of_ this

enbodi néglecting at least one of the sound producing means and the vibration

generator based 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

20 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



FIG 35 is aviewillustrating a waveformof a drive signal applied to an
osci | | af®4P643103t or in a PDA according to the first exanple of this 20
enbodinment. FIG 36 is a viewillustrating a waveformof a drive signal
applied to an oscillatory actuator in a PDA according to the first exanple
of this enbodinment. FIG 37 is a viei/illustrating a waveformof a drive
signal applied to an 25 oscillatory gtuator in a PDA according to the

first exanple of thi engod' ment. FIG 38 is a view of an. exampl e.of .the
scr een D20 MIBTaBER 40 it Jo5eiving nEieahs IPR T5EehNg Brsighatent
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the second exanple of this enbodinment. FIG 41 is a view of an exarrp’e of
the scraad &E?g epntrb]l méAR for: itihg dottheausdrithdt anaopdratioh ihpus has

enbodi nent . 42 is a viewillustrating a waveform data table stored in
a mebor peen racéibadarsing at hepst @nehef thiei saiinekpragdueing médns enthedvibeationFl G
43 is a viewillustrating a waveform,of drive signal applied to an

osci | | a@engraier designated gymga@l:mlv@d m ke reeqiying means isfthermase 10

nmbodi t, FIG ' ' i1l ustrat] f f dri [ I
ol | oo ot gletfctiag Hink fpr gperafion: EPutrioosDRPSE G A bes DRENLIRCeI Ehamp o
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data table stored i n a PDA accol ( seventh enbodi nent of
t hel @r esglilg athVeasticie nidais dekignatedbpaksighabredeived Usdmas ibigetdigtigar dwar e
configuration of a 20 PDA according to an eighth enbodi nent of the present

i nvent i eoverhg. ani8réas ira Whichy thealectironicedeviaerisgcated fipar amang ebundr eport

control processing 1 executed by the CPUin a PDA according to this
enbodi mpreduging mgans smpagting, an| audorgpPHEotheaaer And vioralignigenesatghal f or
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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

20 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



25 FIG 50 is a viewillustrating a waveformof a drive signal for a

beepi ngFO406B E}pl i ed to an oscillatory actuator in a PDA according to this
enbodinment. FIG 51 is a viewillustrating a waveformof a drive signal
applied to an oscillatory actuator when simultaneously report by vibration
and a beeping F0406/3 105 21 sound,in a PDA according to this enbodi nent.
FIG 52 is a block di agramillustratﬁﬁg a hardware configuration of a PDA
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configuration of an ATM according to this enbodi nent. FlI 57 is part of a
f1 ovp chérom forvibegticai igengratbe prpwided om the elecironid idewicom rthe easecefsi ng 6
executed by the CPU in an ATM according to this 15 enbodinent. FIG 58 is
part of datecting thakan dperatieplinput teythehepenasing it has beeningcaiviesh control
processing 6 ,execyted by the CPU.in an ATM accordi ng to,this enbodi nment.
FIG 59 is a/\ecordingalo depressnt é;awamm,néqeaekew@nwpéﬁ&ceoremrtsawﬂm@

accor di I.f] cati fi thi i t. HG.60 1S a sectional view
For exphemfhie 4 BpsAiRi, M fohad hBefiBeel gitty, ybitictysie e SPEIET (i <
enbo! MaBhersfbCand aSen WA ke oh b eIl P BEgibfaled fot?! "

enbodi present | nvéntion. I'ng a

drinM ngtli@i/itﬁﬁtioﬁgdr@r%rl able stored in a nenory in an ATM according to
t hi s enbodi nent. 63 is a flow chart for explaining the operation of a

vi bration coRurther,pthec pseseny ihverdont provides fan €RdtroniendeVide grovidédig t o
t hi s enbodi nent . F0406/ 3105 22 FIG 64 is a sectional viewillustrating
an i nt emith an operafirg oiniknfoss ceaeliving pnaepaeation doput,dsend preducing
exanpl emoefanas1 %g’rt rljm%g?ggig T tal?(;iot‘?gp(%: % rellt uisgr\: 2 t\i/i ration 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
20 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.



FIG 65 is a plan viewillustrating an exanple of placenent of a brake 5
menber FQ496/§5Q‘5 | latory actuator according to the first exanple of this
enbodinment. FIG 66 is a plan view illustrating anot her exanpl e of

pl acenent of a brake nenber in an oscillatory actuator according to the
first exanple of this enbodinent. 10,FIG 67 is a plan viewillustrating
anot her exanpl e of placenent of a bl’!i e nenber in an oscillatory actuator
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osci || ag@ﬁé’ra?&?suﬁirqm&ﬁiﬂg;‘%b’i‘aﬁbﬁliﬁ tﬁ%‘ﬁ%ﬁﬁ?ﬁg? padel, d ebﬁngrr)\;liegiQ% ffB{ or

expl ai nfng reci procation a novabl e wei an oscl |l at ctua

accor di deteceingha fouchedepasivion oh the Dperiden NFarel, 28dFyvibratidni ontrol
sectional viewillustrating the internal structure of an oscillatory

act Uat omeans diodisetedtmg at éeast dnexafrthes phirality ofeviboatione genefdtGrs based a

view illustrating a circuit configuration for applying a drive signal to a
coi | anéing mlml@%cmsltlon ohthss toughopesation data@tecbgy i defectingraeges ond
exanple of this enbodinent. 25 FIG 73 is_.a viewi]luystrating a waveform of
=T veald gassing: generation of agbratian ffometha pelesied uilration: destaton My 1 o

L0 5B P BP LA R BT g s o e o e °
act uat Ofe RGEA]. AF(fthkE, HY pPESAR tinReRhe pPovildBs Sa vibRARSH-BpéFepiiting

10 method in an electronic device comprising detecting a touched position,
selecting at least one of a plurality of vibration generators provided in the
electronic device based on a touched position, and causing generation of
vibration from the selected vibration generator in the case of detecting that a
touch operation to the operation panel has been received.

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

20 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
received, 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



enbodinent. FIG 75 is a sectional viewillustrating the internal structure
of an oEO#0BAI}S actuator according to a third exanple of this enmbodi nment.
FIG 76 is a viewillustrating the circuit configuration for applying a 5
drive signal to a coil of an oscillatory actuator according to the third
exanple of this enbodinent. FIG 77 Li a viewillustrating a waveform of a
CTRL signal supplied to a switch cirttuit according to the third exanpl e of
this enmbodi.nent. FIG 78 is a viewillustrating an operation panel,

accor di BEPYigen o vibretiat HparepeME MeshoR B 3 GleEHonks, deMcorAIPREINg o | 5 a
view il At | | al Lt c | N 0t hi I f.icatiqn. FIG
20 1's albestit § Jaleiid nbit, il GFheRafine el bfEnglt oAb ARG o
nodi fi Cgfyj : [ CRiks ' q r a rance
o a r oporaltyfof Sibtatfth |genBrRBre RECLENE W Wibtatk ooy to™ 8008

nodi fi cefbrationHoGth@hskf sd M van ldnslifudel 88 vAbratidif icafsédtdt Ca t¥R&hed
oscillatory actuator according to a fifth nodification of the present

i nveént i positienGof8thei eperaticw fanel dx pinereased doet fremetuat tincatfetancet gpe
oscillatory 20 actuator according to the fifth nodification of the present
i nvent i oscillatazy waves genenaged iftamhe pluradity lod vibratiomagesenatensiprevidedin
oxct || Ao ALY SESOL AR 08 SR ILss Sl o e R soet
AT 2 b Rofth i RIRRAETY of (he present Trvention. 25 oeST
et on oL BRI e SR, SAREH! IROLRCHIRN: SO CoGRAREpd
desji( edamdplitude (OTetHeC 9ilsratibnt fenérab&E At a touched position on the operation
panel by mutual interference of oscillatory waves generated from the vibration
generators in the case of reporting to the user that a touch operation has been
received by causing generation of vibration from the 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

20 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



F0406/3_1 05 24 invention. [A: First Enbodinent] [A-1: Configuration of
First EFO486H FIG 1 is a perspective viewillustrating the 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 10?6 covering an opening of a main case
101. A user inputs operation instructrons to the PDA 10 by touching the

: ﬁzf[‘o%ﬁ%ﬁﬁﬁw% zfv‘%azv‘)éreﬁf%rraa%é foggg; the BN E5nSTOrs §h BEHEASeORr atf on
push: bul et 9 dfier feroiiates dofbh-OPeBRigh RS M redsiOpfl by oA
oper ali Qfbrafishtd®d peiferafed Mo pRAMIRHG v RTaliBh %%He?'%te'?ﬂ%t he main power on

v .
or off. Next, FIG Is a agra l'ustrat ar dwar e

confi gur at i oRuithegf tHehprédopt iventivn dpmvlfdléé alyibfatioh @iheriorprovidedre,
the PDA 10 has a touch panel 102, a display unit 103, a key input unit 11I,

a meor withl 2, weight) ¢ capport membes sforgsuppdrtingl he avelight etos bgnable to
generation circuit 114, and an oscillatory actuator 115. The touch panel
102 out Boearly seqipeocatecand gconnegiedetp posyibraterynmemaben toowdtichaths 1 02

(hereinafiter. called "t.ouch si gnal 3 to the CPU 113 in response tp a touch
oper at i X}hraflen_t geper %_lm%t%ﬁﬁmt{ T 08T HhO3C| member ofst kS E*'ﬁl(?ﬂ/ panel
di sl ay 2paroh 5 gShidet s nec fbrafhry’ Mo, SdBatén Sonstanne et (G,
o . . : i ¢ . o5
coys 100 Fnbdfind BERAABACE Lhyd FellpPocith AETRE Welbif ahQCrRfidte O

forl@onihphiin® hBmBdPATGO continatly, chitactmigdry side? serRices pypalRi]otgn glat a of
the drive signal for driving the oScillatory actuator 115. The CPU 113

execut edirectiongofareciprocatiom afthenwredglyt lihdatly remiprowatingebpaexcitatfort he
devi ce interconnected through a bus 116. This CPU 113 . F0406/ 3105 25
execut egeneraiest aftiopn thent extitatian egenergting( snearm @nd) imppdinglecentacbn of
an operation ingughfrom%{:e touch panel 102 or any one of operation keys
104a t ofSBASHANCE {0 e Wedghhe oscillatory actuator |15 through the drive

o onal'vene e ¥ e, GRS o B Bl
T10% ! et oth Whe taitaliPre o mEad sbst i, RdiptocHRinoffl S O

the driweightoqaickfesRpatdigntstontact rddidtapep) i es a drive signal to the
oscillatory actuator 115 in accordance with 10 instructions fromthe CPU

113. The oscFutthenrtheaprasentintamion providesaa ibratiomtgengrator yprovidedt a
so-cal |l ed _novi ng per manent magnet type which uses a permanentb malﬁnet as a
arg

movabl el ghtveights ghispppedt dacmbsr ties sHRRAstiagwEigRveight tonbarable to
bsci |1 SKeigrophe Attt comnieind ook Vibwabyyarinmber Fighar VibgaioRaby e i ne
9 rory . 157 st PR !
celT onufbiatiof - dnidiof o Bhise midhiRP oL AbERIoH| BeRbtAfE ip' chntict,® °
osci | | ajafly thet uabpgtof?ﬁrﬂe?nbé@ BRERati6AC %Eﬁére&fn% & eBRS ;q?r r%@al@ﬁig] in

r at or acC at or

the figure, the top surface of 'the case 1T Sa of 1 he oscil
115 i s @xcitatigronforctawdihp téwiptocatich qoy shel wdiginl and drake 1adansnfor

operation keys 104a to 104c. Further, the case 115a of the oscillatory
act uat oeontasting theoweight 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.



inside it wwth a cylindrical coil 121 fixed to the top surface of the case
115a, aFO406/H0S novabl e wei ght | 22 made of permanent nmagnet and having an
annul ar space in which the coil 121 fits, and a spring 123 for supporting
t he 25 novabl e wei ght 122. Note that the case 115a of the oscillatory
actuator 115 is sealed and functions,gs a magnetic shield. The function as
such a nmagnetic shield is given to thz case 115a by, for exanple, formng

the case 115 i n ding it or making it the
sanme potenti ?W@ﬁ%@ﬁm%@gm@% case l1ll15a nmay be nmade
of a magneti es, hayj Lo Reraeahi ki ty e LO 22 is
supported by%tlg%”gp&i ﬁgﬁg%e?ﬂmg Q%ééfé%é‘@bh&%hé@}%ﬁY% io\sﬁweéb?ie)éo

| i nearl i i i } i iwdhe figure in the space
formed HeCTSRETE% Ao HedN e P bR eht i ' §15° 5 The spri ng
123, as showFIQ) Fli& a dlock @i@%l‘@ﬁt Hilisttationge achdrdwareheonfigaratic® dfbase
menber) that is in contact with the liquid crystal display panel 103a and
oper&t i ®DAeaccotdidg toothkOembadiinent.connected at its other end to the

novabl e wei ght 122. Note,that a pluyrality of springs 123 nmay_al so be
provi ded. Fulifes, isi ;seetion fVI@n@scﬂmmmC@%e,lﬁlil&tratm&awtsd%fsmp@me@tuse a

support nber formed 10 usin el astic bod uc a ruhber bapd. The
rovabl ¢ ey sciBOFy acthiprr th e o oCask PhaboPIIA fcdarais t6nthts ¢ e
figure gﬁﬂﬁgﬁng%ﬁnetic force generated fromthe coil 121 when an AC
(altern rent (drive signal) is applied to the coil 121. By the

counter for ce1of 4 ey S8GH ANIRSAAIIAD £y VMoF A% 8ritel ABhal ZBplivk o IO

accel eration occurs at t or i on of case a~to e spring

12310s oRbiRRbAHactiater Advtrditietdthikiedibedinidit. case 115a to which the
spring 123 is connected receives a vibration conponent transmtted fromthe

nmovabl e wei gl Gl Z2ist & flowyg lchattefor pxiplaini?g the opdrihtioof aovibnaticmweontol f or ce
of the reciprocation al ong with the reciprocatign of the nmpvabl e wei ght
¥

122. Thereesssingil exscuper by aeCRU onthe PRAegeowding torthis embodimest.y
oecurr ing by FICk At & Dok dragta bTustiatit che g conBiayagien i gn
22, U138 delofiPch Senghd SRR Rt hegiBykaabaaiom L g Lo Lhe
cur Fce ot -+ FaG: 1B ¥ sOetfindliiely ScEmagealn) INNBATIY A stk dfplabemehelt e

user prefaesibiierinthd npainatasts the RDA atcording be tivisembodimémys 104a to
104c and its opposite direction. Due to this, the touch panel 102 and the

operation kef3Gl®4is agerspectiveoviave illnstating gbeiappepeaneendf auD&r mator he
front surfac(f of tﬂe to (F:’B panel 102 F0406/ 3 105 27 and vibration is
transmi gfeerqipgitad ﬁ‘ﬁ@g 119€Bt. t he user perforning the operation input.

Note that th il at t 115 i FlG 3 I by th
case 1188 hadify his Anarw, A fed Pnreiofn of s e, FoliBad Bpled Wk

t : | ther, th i 123 ti th
movad e ViR AGQ did fo B ribadfnet, " ooy To the rear surtace of
the liquid cR6t a0 @isiew idaaetin®Fibratidar oddiringttithe fearitesutfde® ofsi Ny an

oscillatory actuator 115 integrally packaged in this way has the foll ow ng

advant agessch phatl according tethiseenbddimsénty an oscillatory actuator 10 which
is not integrally gapkaged, it is necessary to_divide nmenbers of the

osci |l atory &d€ualbrisi atovhehert fonexplaivsg dhet aperation ofra acbration he
be.pl 2 EQNEOT { FOCREPAED dchpweruteds Byt dber RIS @i BIo8uR6PTaIAG. Ehetis qui d
et SIGGReTE "T5 SUrf ace of the |iqui d orystal display panel while
placing the g‘r?é P g &’géé\}'%fgée’&ix%%ci}iéaf §1ﬁ‘€st%fﬂ?{i§9h@%g%c@tof{ Seppy n body

side of the ectronic such a case, curacy in nounting
the di Waé@@rd‘fﬁg‘qsrasthiﬁi ERBodiniépt OfitRE preserflYBvémidne agi ng, the vibration
of the touch panel is imediately led to mal function; and it becones
difficult toFi@vd3 ieatblock diagram illustrating the hardware configuration of a

PDA according to this embodiment.



panel to vibrate wth a stable degree of accuracy. Further, because the
nunber BP4P&/AK0S s | arge, and al so because an alignnent between the

per manent magnet and the coil is required, the assenbly work of the

el ectroni c device beconmes conplicated. As a result, the cost of the product
turns out expensive correspondingly..25 Further, in the case of placing the
menbers of the oscillatory actuator L parately as in the above, to enable

ffici [ i op .of | .t.h nm f the.

ol cctroni ¢ dbPcelLRpbr oG CHRg R craieibig dRBChegREPRoatcF biion (ne
‘b i i _—y [ . f th

Suppor': CHBARE ORebanE 3, kel Y Yot RN LU dErbepinle RS 1o 25

W th t henlHdihiéngr ystal display panel. Therefore, such a separate placenent
of the oscillatory actuator is not suitable for a |light weight electronic
devi ce or poFIGHI k5 dkegtflowi chaftvfore explainiothe dpefabion. ofna tvibratésre of
using an integrally packaged 5 oscillatory actuator 115, the novabl e wei ght
122 ¥ pecomntrohtproegssing dneéxetuatedoby the GPYJ himuse P Asiadeordiagctsethid Sa in
advance. Therefore, there is little possibility of causing the accuracy

pr obl errﬁmb%mmt-ng t he permanent magnet and the coil. . Further, conpared

with the sep te_placenent.,, there is.less probabili t he unting
accuracy of ?i}@ ggrlﬁr&n\é‘ﬁw HH@%@I%G@W&%‘ %Hﬂcﬁuﬁeepﬁé Iﬁéﬁe?‘?‘iﬂr;af%&ﬂue to
t he agi u T I e. t he touch panel 102 to vibrate
with a gggg@ %BB%’@E*‘%?@@@L%@?%FWQ&Qt is sufficient to nmount the
integrally p 108 @y : ng@ } e
caused to vi gfgﬁgqgﬁcigéé&?tﬁgé rgg?tiggét?éa%%éo é?ﬁ@d i qu?J nc s?§€"3&% ay
pang) 1PBrA a'Eb@rdihg%Slhis)éniﬁwimeﬂbl y work of the electronic device can
therefore 15 be sinplified. Further, the oscillatory actuator 115 gives the
liquid cryst HIGdi Epliaya fhow! chegafern explaihingdhevopdiationeofa vibeation
connected the vibration occurring by a counter force of the reciprocation
by causFeBtrebdpiocessingon gkeewedmbyathe GRLyHN 22 PR Apgeeordingnte Hhis r .

Therefore ven ﬁhen t he support 20 nenbers of the PDA 10 such as the nmain
body anﬁn-f( 1 ' case 101 are not firmy fixed or when the mass of the

support nenb i UEf Hel _ d i L Qul st al
i opi ay pancl G012 8 Eeb itk RiAEFATRAIGHILE 3 RDA s el ¥
large Vhlat niilifieatibh df AN Enmbodiiintdi spl ay panel | 03 a etc. This is
particularly suitable for use in a light weight electronic 25 device or a

portabl e el eB1GoR20ds Gevieveof badthdrimdanvplerofyslaseshent of @nadlastic mehbee band
is applied to the coil 12| of the oscillatory actuator 115, the case 115a
of the aeconding ¢o yhisonodifdeatiars or the main case 101 of the PDA 10 at which

the oscillat tuator 115 is _placed, for,exanple, is cqused to vibrate,
ther eby cr eak 1%ig2d 18 QG AE anpiRsanananles Blacemeah ol o GRSAHBIGEFD
signal . _That,.] ks | ossible to use the oscillatory actuator 115 as
a soundag%(ffﬁ&%ét?Hgﬁsﬁﬁgakfigaé,orf't is desirable to use the liquid crystal

di ay pane 033 :qr, &: L t L il LON
ey st gh e Trg: PP Aol xliplR ot pladSmdnf BEAD AERc MGRbE", | o

i n accopgeseingitd fhizrRbUpf¢dtion. of the audio signal is transmtted, thereby
i ncreasing the volunme of the sound generated at the oscillatory actuator
115. If the BHGi RBabaryiencillustratiriglan istensalcstasctore 0f a RIDAr addordingeteer at or

and a sound source in this way, it is possible to greatly reduce the space
t aken uf segond medifisation of this eorhedimesntect roni ¢ devi ces such as a 10

nobi | e phone d.g .pager. l.n the, case.of using the osci tor ctuator 115
as a sound sEﬁ@cﬁ 1?@%@%9%“@%’&%“%@@%@@%\4@9 Iﬂ[bﬁcaé‘taoéal% ani sm
su as r . Q . inside or outside of the oscillatory
actuat o?%ﬁ@%@&?&lﬂ@%ﬁﬁﬁb@&@%| ustrating a waveformof a drive

si gnal appli t 0S4 : 14 : i .

frequency f oFo ) '?hszaﬁgra i %éédtadgﬁg?‘é‘ﬁ%??gﬁgw !aacif]lfr% ta hgl r@%ﬁaﬁ gﬁu dg?re% Eg an

osci | | apnqM dreording! told $ifils emirlifnent@®if ¢the Prédent iavaaional frequency fl of
the main case 101 of the PDA 10 or the natural frequency f2 of the

osci | | atory RbGuabas aldécticred MiewApPh modifrcationvef aipgisitiombf placement
frequenc¥ foto the coil 121 causes the main case 101 or the oscillatory
act uat opl an®seillathey pciuator aecording s shistambedimentpar ti ng | ar ger 20
vibration to the user using small drive power. That is, it is possible to
reduce the power consunption of the PDA 10. Such frequency data or
anplitude data etc. is stored in the nenory 112 as the waveform data of the
drive signal. Note that the frequency f~ of the drive signal may al so be

set so that a frequency which is an integral nmultiple of the frequency fo
corresponds to the 25 natural frequency fl or natural frequency f2. It is

o o . o " o A N A . e — Y




F0406/31 OS 30 [A-2: Operation of First Enbodinent] FIG 5 is a flow chart
expl ai nNFA406REl Gher ati on of a vibration control processing 1 executed by
the CPU 113 in the PDA 10 according to this 5 enbodi nent. The vibration
control processing 1 is executed by the CPU 113 at every predeterm ned
period in a period where an operatiomi nput to the touch panel 102 or the
operation keys 104a to 104c is permtted. As shown in the figure, first,

the CPU 113 eryg nes whet her a touch signal has been input fromdihe touch
panel 102 anﬁfé\%h his 3;59ationgl yigw gﬁr féfpgélamﬁ aﬁagﬁm Hstrg odnd he key

touon stneckorairEbtoss It nodMERibRBIEN ShbolfkERT 0% Lt R’ Lot at o
control procpsgi NR i g%c\%étﬂﬁla‘l?t‘fl%gs; ffgﬁféxgmﬁ{hg A% ﬁﬁurgﬁgggétgféﬂmt hat

at |least one of the't sl gha ey operatton sig een input, it

first radi docomlingeto®second hodiffitationcdOthiz datbodiineh?. t he drive signal to
be applied to the oscillatory actuator 115 (step S 102). Note that even

wherbd t he CPUF1G3 2eisansedtondbatiew fouexptiigind anamtessl strycturd odnan he
touch panel 102 at step S 1 Ol, when it detects that a touched position of
the t ouddMassording t9-a third moddicatipmof this embedismens. t he di spl ay areas of

broceed 1ot FECpRUbiS S SETanad g Tob ExPlaiBig BPaineral cHrvdire 6cibei ng 1
om0, YN AR TR ORIy SN b guagl o e, oy 112
LTSLLEL S, LFIGE i Rl Il a6 psRbng 1, WAAESILA S,
dringe sATMI aceending! tooa fifth aodifitatoncdfehid embddifeyg, signal using the
wavef orm data supplied fromthe CPU | 13. Next, the CPU 113 resets the count
val ue for coBHGi A tikea tview fafr ahhexainple off gralscreerbalisplalyi off { RPA S
104). Fgééor}'%ﬁg %;(? g f%‘z%]e}(%l?ﬁpilg %tf rauscigcfh Ezrhnebo(giinve%t 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

20 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



F0406/ 3105 31 signal generation circuit 114 to initiate applying the drive
signal FO#486/H05 0S). At the same tine, the CPU 113 starts counting the
time for application (step S 106). Wien instructed by the CPU 113 to start
application, the drive signal generation circuit 114 applies the drive
signal to the oscillatory actuator S for the period until the cessation
of application is instructed by the U 1l 3. Due to this, the oscillatory
actuator 115.is driven a

ng causes ihﬁ.tou h,pane] 102 and the operation

keys 10ASCQTgling ko Uy Sreqne pXample of chismBRABAR-cul ar to the front surface
of the touch ngl : - FUE . [Palels a..count ue for
counti ng theFFG hg'blléoagweggb]ltlﬁ@g?t}%g%iﬁ?@%ggﬁ @‘ﬁ%&’s@ar‘{’ %%&Bﬁﬁ%i ng of
the ti i i : §Renkl3 determ nes
whet he?ﬁ% ﬁ?@%%%&ﬁgg@géﬁeg%éng%ﬁmggEr)fe‘g{olgr? I'ng to Igt' preset prescribed
tinme (step SF1G8)41 Fraexi@wplof. ahNexAdpls st &CBESH diShlayt BE PTEPRY | bed
tine is set to qudifcond}ﬁvregﬁaggucounted time of appllgaabgn |3 | ess
t harp t hacqording tdadhindexample bft nii@dinedntt ns to step an

i ncrenents trmgtina of app[?catign. In the case that it is determ ned that
the Ei e of Ebf@ Aaalsgamlte_rvagllmm@hwg@efsmdataotabl? Etmggﬂnialgngnowent the
counted, ti appl,ji catign has, reac .5, seconq, e instructs
the dri%aiﬂf@ﬁﬁce@%ﬁm«fﬁ? hlf%ﬁﬁ@r;lfzqogﬁ@%geaﬁna%tg|i_cgtio_n of the

rive signa . . n_en he vi br at.i contro

ot ocesst g 1F1Gn Y iEvisty e Aia) Enr B8R  drife, Sienl dbBlisg ordl chu
113, th L i ener at ci L dind14.S SﬂgﬂPl I e~
si gnal ?gﬂpﬁﬁ sé?&@ngrg?a%tggp%ra%gghﬁgé g&ppgfne aﬂ%yggpggéggdpﬁg to
t hey (pr eg@iodemeati nent, in the case of detecting an operation input to the
touch panel 102 or any one of the 25 operation keys 104a to 104c, the CPU
113 drives tR&Goddiiklaviewy ilodtrating ahisvefornrof e drivee sipnah applied tdQh or t he
operation keys 104a to 104c to vibrate. Therefore, the PDA 10 can report,
to the oseillataryatactuatopeimt @ oRDApaccordingeéo thpribiuti example oof \this at i on.

As a result, . the user can confirmif the operation input to the touch panel
102 or @W¢QQ¥9qm*the operation keys 104a to  F0406/31 OS 32 104c has been

approved by 0, Vi ew C i ther, since a
| i near osci |Fgﬂgog?%sé‘é‘%m@r%}@a§§a{/€€”§%§f?{}’§?@gj€3@ &55@‘?93?5?‘“ t he
di repti ur, { by api d¢hr t S r at or
11g§fs ﬁﬁg”?ﬁ%ﬁefgﬁﬁgg? E§ %u?F%?ngE?ﬁgﬁggcﬁélg?%rgﬁggtﬁg%%?kg(¥igﬁFﬁto t he
PDA 10 smbodatehie direction of vibration becones perpendicular to the
front surface of the touch panel 102 or the direction of depression of the
oper ati on kel¥G1d6dstaovietvdllustrating povavéfornt datgi table btoradén domemdwryat i onal
stinmulus the feeling, of pressing the touch buttons or operation keys when

t ouchi nH e KD Aqsserdingsto a seventhgrahodupentef the prasenbprventialh keys 104a to

L 302, HE P4 O B Y,
e Thob PAReRoRinE o bR SRS Emeit i ik e h B fbon s o o e

touch panel £f3 a8 @Y fRIE Hart fst Qgﬁlﬁﬁiihg“th%edgerh%ﬁ épa%ééfﬂ Softp6T at ed,
it is possible to give the user by brati"onal stimulus a feeling o
oper at i proceissingal ekecttedbpthaCRll ig la'PDeaccordinig tod ¢his erabddiméme! i ng of
operation caused when pushing and rel easing the button of a nouse when

sel ecting anFl@oA9ds aviewoilldstsating adweavieform of acdmive signalifopivigratonoy
operating fhe nouse., TJo give such,a "¢lick", the ti of vibration is

pref er a%mllwito ABrascil r&sﬁ@ttbaéebﬁuaﬁcl){%h@%dm&m Hgﬁﬁfmfi)lnwltmki ng the

Vi tion ti shar.t, it i ssible to reduce.the. dri.ve wer , of the
053 | atory EEGLIPdp aiview. ARRERHE S ok SBRErSE A AEiRAiEBA B S hEcpiat 10,
Furt her I ry,a es.the il ; \ e 25
wei ght ﬁ%ngﬁﬁgﬂ ﬂ{eooc%% 88%@%?63@;3%658&@ Errl]c i (?rp és az]a&#gglg%t :{g gﬁisel d.
Ther ef og@boldifpefgci | | atory actuator 115 is not affected by the magnetic
force fromthe conponents of the PDA 10 provided around it. Further, the
magnetic forBEGg§hds al eidw {liustidting aiwavelormnof helrdacsighat agplie@ttu@tnor 115
does not affect the surroundi ng conmponents. FO0406/31 OS 33 It is

i npor t aescilletqryeaetnatarhwhesc sicaltangousty uport bysvibratioheind) aabeepingd by
the magnetic force fromthe surroundi ng conponents to naintain the constant
accuracy of direction of the reciprocation of the novable weight 122, that
is, the accuracy of direction of the vibration generated fromthe 5
oscillatory actuator 115. The reason is that if the direction of vibration
generated fromthe oscillatory actuator |15 deviates fromthe right
direction due to the magnetic force fromthe surroundi ng conponents, it

o o o o v B Y - B N o - b . s




10 Furt her revention of the magnetic force of the oscillatory actuator
115 froﬁﬂébﬁzﬁ(ﬁhg t he surroundi ng conponents is inportant in preventing
mal f uncti oni ng of the surroundi ng conponents. In the present enbodi nent,

t he expl anation was given of the case where the liquid crystal display
panel 103 a is used. However, in th ase of using a CRT (cathode ray tube)
instead 15 of the liquid crystal dig% ay panel 103a and pl aci ng near the

CRT an osci | at act uat.or not, .havi an anti-magnetic effect for
vi br at i 8P uﬁﬁgﬁty)éu@‘w(ﬁgh%g tq H3is et‘ﬂ@‘%l@}rgﬁ‘i‘tay of the CRT may be distorted

in color or m i e n fr he .oscilJ atory
act uat o . nol SOt i 3 A pireR FBERH inShiil e ReRhvae AL RAE ool v on
with 20 : i } &ﬁt“@f i i he touch panel 102
or operg%%%sgdslﬁ%gg?ﬂ)ﬂt%&@%@ﬁ%t er g%e[}ﬁ;e{%lé%‘fni%n?i;orﬁnder this

confi gurati oRIGYi38 ajsi anflow celareyRi eRpldiRirg NHET bpéradiont B HSBEacon
perform ng the operation input. However, conveying Vvibration to the hand of
t he Suserededvisign gprovessitigh axeaudediebyt then €RY finngePDA pecomtingntp tthés
operation_input is also possible by 25 enpl oying a configuration that
causes ¢MBOgiM§At.at the main case 101 of the PDA 10. [ B: Second Enbodi nment]

i), S 5 e sl Bl o e i
s o A

of portions pRYTOLS Wt figrst i ] i:t.e [ :
Configurati ol; of Se\(lz\{osn Elqﬁgvgdifbngn%fﬁraﬁ%hgg%s@% %?lgag?lggr g%’l ?PI Eéehr ating
t hd (har emdodiment b th@predendinvedtitn 20 according to this enbodi nent. As

shown in the figure, the PDA 20 has a touch panel 102, a display unit 103,
a key input BHot 561i%,a blockndiagram lillustratiRy thehardwaire cenfigyratiogofermt i on
circuit 211, a vibrator 212, and an 10 encoder 213. The nenory 112 stores
wavef or lMagcordingdo; this omboggmends driving the vibrator 212, The CPU 113

executes a vipration control, processing 2,(see EIG 11 ). Ip the case of
det ec% ing optf(;t $§HS Pﬁﬁ%f? ﬂéﬁﬁ'@ﬁ@”’[%\ﬁ%’ﬁ%&ﬁéﬁg 1?908??%29}‘ QE%;’%PWF’(%}[ ) )
operat i . Fiyve Vi br . . 1 hroug
the dri €%ht£§%§)§§9%%ﬁe§ a%i%?lecgﬁér}gu?qbfl_ 0 cfih?é‘ ?ﬁ:ﬂ,M[ %ﬁg{{&bgge%’ jltgy or one
of ftshe apBbdimeftkeys 104a to 104c to vibrate. Further, the CPU 113

determ nes the timng for stopping the application of the drive signal to

t he vi br at orFRG2581s ?bﬁ b v thar! for iexpdingi@tite bpéation 608 vibiaploned from
the encoder 213. 20 The drive signal generation circuit 211 generates a
drive st¢eptadl fpsocessing rfy etesutédriyt the 2CPU ninaano AdAvic acootding hto whisef or m
dat a suglgbi 3d fromthe CPU 113. Further, the drive signal generation

circuit QdHPENt-es the drive signal to the vibrator 212 in accordance with

i nstructigpf the CPU 113.. The vibrator 2|2 i DC i
Cccentri o el It 591 imarasringal e vs fog sRbfhibing o pnhopanalof any AL

e ! ! . _ 207! v cee e e
o2 AR 4 FHogiRBICO Y BribdliBedtOl! oL 0T B1 Call ) T uet rati ng
how the vi brRIGY 6817 hSsertidfall viewt Fer BRpMIAREE a! (dhch gaﬁa EPA QTN t her,

FIG 8 is a perspective viewillustrating the appearancte of the vibrator
212. Asactording to a nh6didtoasibnQsy tfis ehfbodimdrite vi brator 212 housed in a case
212a is placed at the bottomsurface of the liquid crystal display panel

103a. This WKrathh 312 ivdew xfod expgladeinghanc AEM 1zecdrding stoppor 12thenber
(not showg)..Fur‘tngr, as shown in, FIG 7 and FIG 8, the vibrator 212 is
conf i g8 Ogimﬁn ths BresspBInentitN.an eccentric 5 wei ght 222 attached to

an gnd of a wiafkr 38k 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.



When a drive voltage (drive signal) is applied to the DC notor 223, the
eccent r FO4Q6/HHIS 222 attached to the shaft 221 rotates, and the rotational
novenent of the eccentric weight 222 causes vibration at the case 212a.
Not e that when using the vibrator 212, unlike the case of the oscillatory
actuator 10 115 explained in the firié enbodi nment, the direction or node of
vi bration generated fromthe vibratof<2l 2 varies depending on the initial

osition of eccentric i ght 222 the. rotati.onal direction of the DC
otor 993 TEIGa 64 Bne SetRomlL Vi ol luss aling cib iatecnab SRRBIG of oty 215
every ti ekl .J t eptl .t I} ri i ght
222 andoseetp) SoRatas it G CRlsuBRRR, of 8rith HPeRBRERFoF i on
in the 5 Hiheshdion at all times. For this purpose, as shown in FIG 6,

he PDA according to this enbodinment is provided with the encoder 2| 3.
Thi s encoder ﬂ@_@i@ﬁtﬂaﬁh&e@ﬂﬁiﬂf&ﬁﬁ%}éﬂ%@rﬁp‘l&% ldcefeiit g Hegkeot or
223 and outputs it to the CPU 20 113. e CPU 113 determnes the timng for
st oppi ngnérmberipl anadscillacdryt laetubitor eaccoirtdage to othehdirSC exanmple2dF thist he

basis of the rotational angle information supplied fromthe encoder 2l 3.
For exaspibodimenthi s enbodi nent, as shown in FIG 7, the tining of

cessation of plication of the.drive.,voltage to the DC notor 223
dotermi ned sEIONA0 i%a Rlagoyier éﬂu&rgmgm% elopxample of; placgmentofna of

exactly,12: 00 when centere bout the shaft 221. t e~1 hat when ng a
teppi nTHks RS B AnGIsEi AR ackyipt 385brdifd o Wedaie xR AEMES, R
positioggggxﬁﬁgﬂﬁccentric wei ght attached to the shaft w thout using the
encoder i expl ai ned above, by controlling the stopping position of

thejg FO406/ 100 636 isacshh view hﬂﬁétratfiﬁ% driothér BR& oftplatBiientsf a

direction of vibration generated fromthe vibrator 212 nmatch the direction

per pendbecakeamémbeh e anasci$atoipaetwdtor mecording tpathel fitst 2xaniplevofotlas i on

generated fromthe vibrator 212 is transmtted to the touch panel |02

t hr oughemtwdimemtd crystal di splay panel 5 103a. Due to this, the touch
ular.to,its front surface and

panel 102 vi tes in a.direction perpendi
this vibrati %ﬁ&- 1o i W L Statingea py prmyohe drie sienal 3pplisdito? t he

o0 D04 0 RIaGHE: afufof A YHLSE (A% T, SVELRE P e

Vi ti ikng at 10 the front surface of the touch panel 102. In the
cagg§ofegﬂgﬁ§|(#gior 212, the rotational speed of the DC notor 223 changes
in accordanc®I@. 149 iha \ﬁlébWﬁ)rV@klbl&min?OfﬂdiptbcaH@heof wheovhbR walighi ofial
speed of the DC notor 223 matches with the natural frequency fl of the main
case lOanafscillatoPpactator witlooutat brakie mechamisny. f 3 of the vibrator 212, the
mai n case 101 _of the PDA 20 or 15 the vibrator 212 resonates. Therefqre, in
the present &kBodithime, vigw for oxplazgiag eecipincation: of aHaoypbleatvsightiof so as

to make the rotational speed of the tor 22 ch wi.th,the natural

f r equendl dect faidky acfuatSF AEcarEing 6 she ATS: Srasiale GELTASRPPUTE 10, t he
to panel v4 prat es_ln: i i -nengi 0

surface by akg§¥i%g %fgt%%RHgFﬂrgﬁﬁéﬁggﬁgﬁéggfﬁk%?h%%P%$§FQ§P%%u§EJ§Qf3.
Due to bEtilatoly RAGAMISaRVTINY o A 661G eRahR18 VT tHidémbbambHyt.a Sl |
drive power and the power consunption of the PDA 20 can be reduced. Note
that the wav@I6r M2ofs 4 hiewiilusiratihg agsirduit vohfiguratic fmoappﬂgn%g aadrive
waveformillustrated in FIG 9. 25 [B-2: Operation of Second Enbodi ment]
FI G 11signah tol awathantd & drakepiail mfnan wseillgteratactuator ackordingr te ithe

control processing. 2, .in the EEA 20 according to this enbodi nent, the
pr ocessdegpnd pxample of thisembodimentcpy 113. The vibration contro

i .37 2 i d h . .
or ot or m nokThirliolt # MiEW JEisBatiog 4 RVRIPER SheriivoNeh BPPIEIIRG ( ouch
| 1Q2. ' 0 . [ ' s th
brocessttl Shotli PROUAIS" abfiRer Wnktine R, e RRCR; ERaphiik ol Whhs) "

processpfbddintdnti | ar to the processing of steps S1 O1 5 to S 108 of the
vi bration control processing 1 (see FIG 5) explained in the first

enbodi ment , FBGeXl Braviensiliukaatiof awdveformmof a eltive signab applied b a
enbodi nent, however, since the vibrator 212 is used as a vibration

gener at brake keildof an asciitatioryactuatoediccording tir thee sedaychexgmpde afi this
circuit 211 becones the drive voltage shown in FIG 9. Wen this drive




10 voltage is aé) lied, the vibrator 212 causes the DC notor 223 to rotate
at a r oFRE06A3] gpeed corresponding to the natural frequency fl of the main
case 101 or the natural frequency f3 of the vibrator 21 2. As a consequence,
the eccentric weight 222 rotates and causes vibration. The vibration
generated by the vibrator 212 causes2 he touch panel 102 and the operation
keys 104a to 104c 15 to vibrate in a“direction perpendicular to the front
surface of c’{(ﬁe t ouch panel 102. In step S208, in the case that the CPU 113
det er mi REW g{en?he tinme of application has exceeded a prescribed tine,

brocecds to L0 o8, enaseiiohsh Ties AuiSitRRC REY ifemnd SRErwier ey 1

{ oooi ’ DV . Pri  aht
S1oppl “%sé1@ﬁtgm§ﬁ£%t?1rﬁr{edlg{bﬁcelfr§:tdj£ KN R anRgIR 6%@?%2@@%@@&09“ rc welg

222 to stop e me position on t e rotational
angl e infor MGG PRl visy fillestratiagethrodircur 1eon wiatios0 for apPlyihg Present
enbodi nent, as shown in FIG 7, the timng of cessation of application of

t he Siri deiveadigagkto a abel ef mnnestiHatariactuster 28cordiagt toi thevihighexamplst ops
at the position of exactly 12: 00 when centered on the shaft 221. Next, the
cPU 1130f thisrerabedimentdri ve signal generation circuit 221 to stop the

S22 % P 5Bk R S TERE A CHRE S50 ST 22 %
T R o e
of the drivegggngy i%% V%Wll@%@h@?gﬁ}g-o | aﬁoﬁﬁ%ﬁ%a&cﬁ? i%gf&f“ar tirdel ght

d
222 attached to the not or rat o st ops t he sane
posi@ i om&dificationtof the hresesic@iventioniei ght 222 is nade to stop at the sane
position at ali tines and weight to rotate fromthe same stopped position
in the sane HlGec?9ois anvidWSi%hlsyratilmgr abdiantype rsyvitch faccordimgdito ethtis on of
vi bration generated by the vibrator 212. Further, the vibration generated
by the Wt 1ficgtion12 can be cl osely controll ed. As expl ai ned above,
according to e esent. e di rent, i,n,t;he 10.cage pf detect.ing operation
i nput to theﬁ@ucggi bga%éﬁlewgﬁﬁ@t&?‘ﬁ’g %na' oY 8Rd @er aKeY ACKE ng% a@‘t‘% 104c,
t he CPUPﬁﬁﬁg‘%%kiéﬁs the vibrator 212 to cause the touch panel 102 or one of
t he ope y$ 104a to 104c to vibrate. Therefore, the PDA 20 can
reppst 10 tNEIES ] Y o pBfspelAVe Vigly MuAPRIRY RS dpiakalias ooeFeriors oved.
15 Further, 1 n the present enbodi nent, the ectentric weight 222 1s made to
stop at cbherodlerefmsélecronit dentitetdovesdimpdto thiismadificatioharted in the sanme
direction fromthe stopped position. Due to this, it is possible to fix the
direction of FiGhr8 iva wievenHusttating tane elddtrastatic 2ype asdillatory astiatoront r ol
the vibratiop gener hgd by. t he, vi bra]%é)r 21 2. /As a,result, the user is
provi de@CEPEHNG to@ ﬁg\%@ém g the presesit iR¥eNtQRy i ng of the touch

buttons or t ation. keys b ibration st nul us_when t in

oper aton toFtfe Ehach Biaviion Genlpinif, Riher bliatfstlh tof dsEHfHlpfy’

op ti . i . rd.d t:hi ssing feeling
or 26 BRutSacciRing 1o M fith RRIGIRCHRDR ofTHE protheiBkEnbR™: "2y
eccentric weipg(y @43sexRliewnfltusiRitt 3R WeSrnaPistrfeties of e odcilintbhe
conventional eccentric weight nmotor.” [C Third Enbodinent] In this

enbodi maotuatdeaccomding to wisixthbmodifieation ofithe prbsentdheention; ¢ devi ce whi ch
reports, upon conpletion of a processing designated by an F0406/ 3105 39
operation i nFd6. §Hds copprspectiveoyieyr alustwating thet appdarance, afhan AENENt
enbodi nent, fhe sane .rEf erg&%e.nurreréﬁ.lg are used for, portions comopn with
the firacceidingitaan: cighth emhodigment afthe preset 1B¥ERtIBHs cormon with the
fi rﬁ enbodi ment will be omtted. 5

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



[CG1: Configuration of Third Enbodinent] FIG 12 is a perspective view

i 11 ust r #0406/3 h@S5 appear ance 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 10 the main case 301.
Further, the top surface of the main gase 301 is provided with a key input
unit 303 having a plurality of push-%utton type operation keys. FIG 13 is
a bl ock.di aI%ram illustrating the hardware configuration of the PDA 30 shown
in FI G BN shown in the figure, the PDA 30 has a display 15 unit 302, a

key input unit. I communi cation unit 304, a nmenory 112, a CPU
113, a dri ve[éjﬁgﬁt%ﬁlﬁépﬁﬁgﬁﬂ circuit 114, and an oscillatory actuator

115. The PDA[ngh%n%raﬂaﬁtdmrg rri?ﬁf(fiﬁfegl‘t]ﬂ'g data conmuni cation with

ot her communi~cati ons vices through networks such as WAN (w de area 20

net wor k) and HEGN I'iﬁ’(aabe?dijé@tiﬂ@t\\ﬁ@w(ll-luﬁb@tiﬂ‘% the &ffpeaeamad ofal PRAUNOt 304
controls wireless communi cation perfornmed with a wrel ess base station of

t he S\ANaocotding t# sofirsthentbidifieht eof the grestit wmvertiomnle dher fipupe,oaessi ng
3 (see FIG 14) and, in the case of detecting the conpletion of a

pr ocessitragsparant tovel papehd 02pisreverdaidi o @ display, sereencofoa diquidiasystal

act uat or '$1pj5 thrOLfgﬂ) 5 the .drive signal neration ciyt wcé\ 114 to cause
the mai qisplay panel; SPYFENENR OREHANE  Hed JHAIT Icéﬁ%rlfﬁa udSr PSS t he
same as th il t wat 1 | 2] ' LI §t Is t. In
the. pr oo MAeiiohTRL MR ADA 10 SRR A ol T PIFBC e
to the :AC ISy MRSy t | ase 3
Lo Lhe, BRF EACRIRL hAIANEDBuch Bnchlien oy B ERTAAE P00tisy M bERSS
t hel@li spifaynfrdce@sinksa PER\Ord6ther Mperatios edolshFuiiier, GrRSRP3Yrfade vifthat e.
Further, the vibration is transmtted to the hand of the user holding the
PDA 30. mrainGedse (Pekristpromided Whith gushdimdtoretype Bperatich keys 1f04ayw 104dy;t f or
expl ai ni ng t he operation of a vibration control dgr ocessitrllfng execut ed by

t he cruand3ldcties mpatBogaeperationginsiruationsethdbe nBRA suichr as ifon
control  praqces 'ggaS I S execut ed..when the processing requiring a waiting

time i st‘i“.ﬁgflgﬁ % iE‘yi:Q)‘HEY QRi%¥rPltnput . Here, 10 "processing requiring a
br ocessi ng. s ORAL 16, 215, HIOTK g il fadi e HArRHal} cHRFEEHAG g
for}f- R the PHAS §89sHAvA RS G 154 Ehb'@np{rf)gﬁ?:ﬁ%ge‘: the PBAL ;lOthéPaa”

application software, copylng or deletion o ta, Initirallzation
pr ocessittgch PanehilORgla displayr udit 1031 or kgg iapatuait 1he, aamemory1P12,1% and

the 1 ke('5PU (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

20 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



As shown in the figure, first, the CPU 113 executes the processing

i nst rucFO406y3 tfer ati on i nput (step S301). Next, the CPU 113 deterni nes
whet her the processing bei ng executed has been conpleted (step S302). Wen
t he processing has not ended, the CPU 113 returns to step 5301 and
continues 20 to execute the processigg. In the case that the CPU 113
determ nes in step S302 that the protessing being executed has been

<01 m PAPCHES il FRBOBLEHIEDH PEARRSSUIE & (268 BI04 Ab UPBR-ATIGRiOBME o
Gcpr ana PParRioR Bftul o inetRisR el og=OEaht e GERPHETRRRA 1040 i <

way, in #o%e | ﬂg‘%%[?“ |

operati (%Fl)hlehput Kitl?f%?@}}lg&%y{%%ﬁ%elll% ri eﬁeh%ﬁgégﬁﬁt rf%altg(t)%at or
115 t hr eyehitt R4 €6 iceBséitheabudiepanal 102 6 oadidf thé‘operatianseeyishe04@itd case
301 of the PDA 30 to vibrate. AS a result, the vibration is transmtted to
t he $and 0dt tohdbrater hol di ng t he PDA 30. F0406/ 3105 41 WWen reporting the
conpletion of, for example, the mail check processing by vibration, it is
ef fective toThekdriveesignsd generptipnt cisauiti 1f@rg@nera@@eaddﬂge osignak fpresence

or absence.of e-mail .addressed to o elf. Description,wll iven bel ow
on the S5tying t tmﬁamcﬁaﬂat% Wocecardands, pwih ava\r%‘tgagc @nce

BT Bl WP RS PR ek SR 14T,
(e CPUaphfet s 8vEeiel (8GR SLEA 8 AuBRRTToD! aclBrgiur it e

oper@t i omstidtidngd Foap titéPYY .118ext, when 10 determ ning that the processing
bei ng executed has ended (step S402), the CPU 113 proceeds to step S403.
Next, the CPUhH Sscillgtaryectudter ldSikta ifeaxesvillatory aictudter pf acsessalied
executed at, step S401 (step S403). The CPU 113 chan?es the tine of

appl i cameyingfpenmeangntusagneinyipe which nses apsrmanent magnst@s a movabdecri bed

B e
exeEttGrobingEbkl I ERL00, HIG A AP, TRl

Furiber ,.i a st e pne ibeRkidd ofe X0 NA&DET € sl €- Mai |
addirgssgghtacgsftgﬁs ggl‘%[c}te tﬁasﬂ%\héerggg%%le@rll?f rom s}te@% %ﬁgg |§1 S|1n1 | ar
to the pepepgidmeirtoitmist aid S8Adrarés Vitsraviolr ation control processing 3 (see
FIG 14), so a detailed explanation will be omtted, but the CPU | 13
changes the FilGe ofs ¥ séctionaliview sdhematicalty sidusttdting e stateraf placement esul t s
of execution of the processi

pr esent Besailtry ackioe gﬁé igAhesnast ot | &Eﬁ?gﬁégglﬁ&pﬂé.dhggmt St od by

i j U 113 i i 115
6 caus 1 the Hekyr, ePSeirtage phaieaAsed ! 58 o the Sl iatney arbidt | he iBoa 30
Ca20 °P9h leopfadt it e fiafid YR diSpIY pRASCFOSA AR RBHORKNY 1087 a1 On

embodi Mgyt 04d1CFGithed LtheC BASI9S ShNST th&ToSilltoRy dctaR AR 1 I%‘eits ﬁ@ﬁv’i&@d ory

actuator 115 1'n accordance with the results of execution o e processing.

Ther ef oigsideiewitten oydindrival icoid 12k fivasidd theofopeswdate ofitld chselifata uct ed
pr ocessi ng"(r)ln the basis of vibration tinme even without viewing the 5 screen

i nf or macolumnaptmovable weight 122 seade @fbpearmeanent nragnst panthdavingvae gi ven
of the case,  of changi ng.the ting vibration in ac nce with the
resul t s aghulatetaceon whieh dhe rceéleiéﬂ r%t,s, Bod 3 @pr@gafﬁﬁgbﬁpap@mg) rt]lammge

t he gnitu of it 1 ?tération, t he nunber of vibrations, etc. The point is
to £handaoyanle weights vibration generated fromthe oscillatory actuator

115 in accorql?&g it ot r t j ﬁlatt 0 1184- rther,
in the presen gﬁ%l\g%itﬁgn ,et Egs%n i{_rﬂae %nélgi;}]}étég eag gflpﬁe&ggiélgg E\1/\1/&{;&5' made
to vibr %ﬁeti+ﬁs h$ aHAUEN&ic ShiAd PPRE flhétiéR a88k6h Anughbeic RAIEIHGS gdber he

mai n case 30l held by the user when hol ding the PDA 30 vibrate. Furt her,

in the poehentaswiiddanbyt foraexamplenfdmingvale gasenl bfa by a conductive

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



configuration causing the main case 3 01 of the PDA 3 0 to vibrate, in

whi ch c&9406(30%tion is transnitted to the hand hol ding the PDA 30. A
configuration nmaking a plurality of operation keys provided in the PDA 30
vibrate is also possible; that is, vibrationis transmtted to the
fingertip making the operation 20 inﬂit' [D: Fourth Enbodiment] In this
enbodi nent, description will nade on portabl e el ectronic device sw tching
the locatio ere vibration is caused to,a touch nel or 25.hand-touched
bor t1 on 83 1 Fo sy be thade 85 asiaSAS meémbes haVink:& Bighubmieabtlihe r oni ¢

oo e AR 22 Ao 9 AR 12 S e

enbodi ; ) 3 i i i,4 hy; s J

cbodi mony "W 12 i APl R irtR et BricAR R RPNl dibcefic IF'the
Embodi Wﬁgdre fth @he bpate formeddnsidettheraaise rd 5arof theeosuillatory Wtwdter dfl 5a  PDA
40 according to this enmbodinent. In the figure, the PDA 40 has a |iquid
crysi al Thedsprmigyl 23aas|sho®@a imHG. ihiis icomnestexhapanelentid the tasedl13de

di splay screen of the Ijquid crystal display panel 103a covers the opening

3{ stplhgy ﬁb?: ?@f@‘?g@iiha?(r)v_ rétasaqﬂﬂlz%weoéqnim%@?s?a l ‘gai(ﬁ:tgluay!t%%nelilg%ahi S

osc ?pﬁrfﬁm &% rﬁ)i‘%‘ié’é}g%% abd, usecci'rmfeﬁefﬁ)?ﬁéﬁs 165" 5 e ?%V@Eli ansri

N e
indi8ad'Bk tﬂg’srpggfédég?; it f€alSh s3itlE o lﬁsé g ﬁ%?fggfr{e?ﬁﬁex"%gxge

di splay screen is p an oscl | ory actuator I'S provi . This

osci( | auging as elmtier bddyBuch ¥s % rubbedbagd, t o the pal m of the hand of the
user holding the 15 PDA.40 through the main case 401. Note that the

osci | | at ory dheuabvvablelwsaglantl2 lihbadyeaetiprosates inthe vertisali diredtoory in
actuator, 115 explained in the first enbodi ment. Further, a push-button type

oper at i tie Kigureoly thermagpatici tegcegensrated Gosm the oepibfl2lhavhen anpdker is

D0 s olbrblhed B 55 Saabl SR 15. 0 10 e Bl

gléfuatlgrf%l‘c?ﬁof;’@féef%i % Pé?éﬁﬂlﬁ?ﬁ@%@é?&%&é&i bfﬁ?h@&.ﬁr&?ﬁe@%“?ﬁﬁ%ﬁﬁ%zi; Zt N
i1 hgbeufyat i Pefion U}eclhreeg%@o% 154 16 RvRichofte 5‘.5%*9% 1;2; szgkstﬁﬁgasg

mai n case 40l of a PDA 40 plac a desktop Is , A 40
from moNotg thue the poriienvedtiat case 915attoi Which the speitls 23 tiBecdrinseted

vibration and therefore causing an unpl easant buzzing sound. Note that in
t he presensivesmodibmtion ssmporendnirhnsmittedrfrom thermexpbbnaveéight i22 be

iven of the ,cgse of, drjving opl.y the oscillatory actuator 115b and
igrrpar t i Hyovshr the spripg {23 "@giaﬂ‘mlépnt%thf‘aﬁﬁumert farcacel they resipgoeaton
F0406/ 3 | 05 44. PDA 40 when t.he PDA,40 is i ng hel d e user, -while
i 1 vt nglsie, i eCroctiialioh, phang, mchedTe Meitis LAY, THEPURGIIE BR° o

th in i e ] t 0, J ‘ J ei ng
o2 by EEfraRoRCa GiHEafiEn DI RAIRRT, Hordtol 135 5 i Bhsel ethe™ 1
is ' al sgs@ospithke vilsrationdf ftielerafiond ceeatrtihdt BYY aaebufted’ forkodfafith 115b
to performreport by vibration. FIG 17 is a block diagramillustrating the
har dwar eeciprdgagioreof the nioviabée RidégHD12Down in FIG 16. As shown in the
figure, the PDA 40 has_a touch panel |02, a display unit 103, a key_ input
unit 111, a Faeoioythis yibratiopal agesleratinn, wibsitipmis ansmittedbto the iqiid 114,

Sensor anistaledisbBunbanck i34 and dhe ipatation kepsd U 1 106 rBha diteasipm ugor

i . . i . U.113. T, 11
TSSO JRRTE N BT AR A R R T > © =
act uat Ogﬁnéilf(g% ARd rhi es'ﬁftﬁlitgterlﬁréétm%ﬁg%@hﬁ’%h mbgugér;ﬂ eéleesgés ﬁ#egf@dc}fapp' I ed

to the vscrl ory actuator a correspo uency for causing
the |iophgelcl9att adlyseh@YoPaebpbPaidh Reydetm th 104c taaidc s PepSdsifd2 to
resonate or the frequency for causing the“oscillatory actuator 115a itself
t o resoditetiofuDukeo, this)ehé tevclepaeloi 02 haddhe \opesatior ke di0dadot k4che
oscillatory actuator 115b corresponds to the frequency for causing the nain
case 40vibwaten abreetienmpenpendicidante the frans surfapecoftihef touchpasield 02he
oscillatory actuator 11 Sb itself to resonate. The CPU | 13 executes a

vi bration 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 enbodi nent, however, the CPU 113

-




25 drives only one of the two oscillatory actuators 115a and 115b to
generatEOWMMViiﬂﬁn 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
wavef orm data supplied fromthe CPU [13. Further, the drive signa
generation circuit FO0406/ 3105 45 1 applies drive signals to the

oscill ator ctuator,s 11 Sa.and 11 Sb j.n accordance with instructions from
Che! cpuendl viisHibh s ARSI o dRe nTIREBHG ok thes Uk POLPTBING Khg,y
chart f kN t he operation of the vibration control processing 5
execut gg’i’ﬁgﬁ‘%‘gi%g]ns inpt he PDA 40 according to this enbogi ment . Tge
vi brati on coMgt! thaf e D3LMNMtory Acfisfst 129 sHovin tn FTs. 13 15 S¥afed by the

e period touch

predeterm ned period int ere a touch operation on th

panel 1Qdsé 418arHuvihgthn dRti4naghene efffect,Buf itdidr£lsofpdssibletthat fRhbtlBs -
det erm nes whet her a touch signhal has been input fromthe touch panel 102
(step SSedled Byethistcase déSar Furdrbrs the sprimgicl23isgpporting thet nvserble nput ,
the CPU 113 ends the vibration control processing 5. Note that even when
t he cpuwelightidildr mayeglsonke connegtad dirpetly teashogear isuplacefolbthe hiquiduch

ESEeLaigéy’ss%”Pﬁﬁpﬁér 5215?1 §UE %%fxé? parp o ﬁﬁégﬁéjesﬁf A 23233 ot é"?ﬁ&ﬁ:”“

the procese: iine & opC@aBoRLafteRGr TTE; iteBrBh hePEregf IndBls RiSchah, Cne
e pro t i . .

ctep oo TOHORTnL 2k THRES, HENTeAR BF VSN B, CRTIERY ethdBE', F)

thej@iseiwhigheld AGt iMRgesliypekabedeitdd intBeSary R UPHde ARAMErs434 thet ep
5502). Further, when It i's determ ned that the” PDA 40 is being held by the
user, t bscillatbtyl actieter intoeshaseetmdei plavedr at tos weaosudfadd afsSthehdiquid

oscillatory actuator to be driven (step S503). That is, when the PDA 40 is
bei ng herystaldisplaypaneleon whichrhadauch paoet 1olaidandiboseita beaplacadiat i s

nal d Eétﬁ%%&éﬁbé@ytcﬁﬁt ihelestfiic gatoe eRoring Aok gvia E%E‘s%lﬁ&fp?\aey Step
S502 IR ' CPU_1 '
he.osoPrel ey Gtlals 95 o364y 50 Jufite ¥ b Tanehbfuadnes A dnfiedtn "

st S3Qfhce Didthel : / : IS j eld b
'Ehep%)ser, tﬁ% toughﬁ%%lr(]ie{;:%gcg (ﬁssb%’dég?mlﬁegﬁlg%% ?l?%r?g%”%’ct% brsg?olrgn to Y
the fi n@@dih'gnh@fpeﬁ‘hﬁn@ﬁefnagﬂét at thé ehdilbdduside urethetdledtrofiet devibat t he

processing fromstep S505 is simlar to the processing in 5 step S 102 and
the fol | owi nfn suehsx cdse, hEthe beauracy inambuatingr theedividey embémsi isddw n t he
first enbogi ment (see, FIG ZLEJ so,a detailed explanation will be omtted;
but in Ohi detarinsataserdua He agingir thesvibratiesciaf| her Al is

o
determned b e pr,0cessi f step,S5Q3 or S5Q4.f0,0ive vibration.,to the
Couen o ingediately RARE iaRdation: f8d 5P Racome” Airmieuded hae "t e0eh
ex in VE: corfi t j i I Lyes one
of 1" Bng PR FibBRE Qi A rdtle i e STRREULINE Pl boCuiss thinufiby
accorda M u Afdel nil29 T re, in
t he PDABflg,a Wtsﬁg liﬁ??é%l ?%r?q%of gg‘? br at%}gﬁﬁéan bgbgvt‘\? tE %12215@? gnﬁ%éertlto@?%ﬁggnel
102 or ahd therdikligrequitedynthef agsembini wotlasd theleldepenit deviee béwimhes t he
PDA 40 15 is being held by the user. Note that in this enbodinent, the
osci | | acomplivatedt dks useresult; the egustt ofythe tpraduch twems abub dxpeaisivegnat ed

by the user. In_this case, the CPU |13 gives a screen display for pronpting
t he useﬁofrésﬁ‘é%dw-e one or nore oscillatory actuators for use when

e b onat ehupeppt B 6% R piatH i pictnBE of Bitiobefapl Bcoidlar®
hat o POTRAILY R HCatdl, 5 GRRBY ¥fiicient Vit of e laylh pandlZhRET =

the CP ) kddiat i j dance
Us 1#9hEMPebs o the ehittddie ﬁﬂﬁ@ﬁﬁﬁ?ﬁ@fn%%fgqﬁfldz &%téll“di%?ﬁ%{ |

with the designation information stored In . 25 Fur FI G

19 is aparel suoh us the ithdinsbody iand the ¢caveemuat bet fittaly fixedf alteendtbrelsl
according to a nodification of this enbodinent. In this figure, a liquid
cryst al thii syasawfghasuppost menzbérshaviector be chadeasafficiently largedcampareache

di splay 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
el astic




F0406/ 3 |1 05 47 nmenber 451. This el astic nenber 451 is for exanple rubber,

ur et han&04066hHd etc. and, as shown in FIG 20, is attached to the

peri phery of the liquid crystal display panel 103a. This elastic nmenber 451
is a menber for causing the touch panel 102 and the liquid crystal display
panel 103a to efficiently vibrate. 5,Note that the elastic nenber 451, as
shown in FIG 21 and FIG 22, may al be placed in a plurality of pieces

o . A BB i e G ) B R e RR S AT
uch PR kAR FobtsBUEDE £, A, BBk SRl s L,

in FlI G »dbable Eie(c?'tléﬁﬁc debseeby enabling the effective transm ssion of the

vibratign generated by the oscillatory actuators 115a and 115b to the touch
panel 102 an@\g hsppdsedi ¢o Cthist ah eheptae RANGkinND3M integrallgr paekdsedit is
possible to give a larger vibration to the user while keepi hg down t he
driv® poseillabdryt aetuasar 115t theymavable wreightoh22 {peFmaneémrt magnethand ther FI G
23, it is_ _also possible to place the oscillatory actuator 115c in_contact

wi t h boeailt hal asehoused dpsideftheneasei hliaiin agdyance.dibprefore; dhere s bittlewni ch

t he touch el 1 is Jaid and the insi of the main cage 40l at the back
Surt acePOsHBIE (s chpsing, thwaeeulgry | BrAIam i MRGUNGYE e RETRRSNbl o to
transm e.S Vi ti t fi {1 i ation
on the Ml IRREMS 857, FHRHSD, fafwarBy ot ith RepRft b e L theRE T o
in FIG , } r auat {al osed
from ¢ niSSoRIAHRLTHE) LI The'ihoRfling Souracy STMNE PenaRef Ridiet, 4 MeT

di rEgt | yollthdig detérivgited inehotheaiginpe Thes! ithielpissiblehe dabbe 4Be tEe i n
the case of thrs configuration, it 1s possible to efficiently transmt 25

t he vi bpahebh02 ¢oarbratel vagh astableadddree ef\acauract durthies, itas shfficieat to | n

this case, since the gscillatory actuator 11 Sb can direct]y give vibration
to the meuntthegniggreHypackaged asstllatoryactuatord15[te:a membe Bedhint |
F0406/ 31 OGS 48,In this enbpdi nent, desctipti il 1. .be made.on a place of
notal | BEiGHSER tBibtAteSHeR i tBererbsoriart of dhe diand e el Gisplat el o

vi br at e. j i 1 r | gL 0i.0g: t ! cture
of “an atRroThERIPef, S B AUyt o] Bhadic difube kghBerdofe Gy
cryss al } panel 501 is placed at an incline on the front surface of
the main body 50a of the ATM 50. A touch panel 502 is attached to the

di splay surf @gethel, the dscillatdrgrastuatordi $H! givegatind 1Rfiidt drystedhdsplieyper
503. This touch panel 502 is ggovided Wi th %mo pscillator?ﬁgctqatogs 115a
and 115panbbJé3anto behoeh tthe movable uwetghd. 122r tsheonnactedi the: oxibratbon

havi ng an opening is providged further 10 outside fromthe touch panel 502.
Here, tRECHGIRE ByapQounter ?@rcscﬁ# theurecaprgcagion gﬁsqaawmg re¢iprecatiamat such

made or Sre phuEbTe alEhiE22 ohiRoBBT e ke Thebelonk, Shod BuRlEiecsligte

e 0 . . .
cortonenteribely B IR DAV qios: g Ryt ARl A B PSS B ASFERPE G e
vi brati gipnfloriexéd of Wied fite a%ass SRR Sussdridhembet 19 aoeRdffidiehtly! laggd on

t he touch panel 502 and prevents the vibration frombeing transimtted to

t he | i qoorthpargd twithdihepliquidenestals@ispldiupanet |108kag thiamgeill&08y petuators t he
rol e of causing the touch panel 502 placed on the |iquid crystal disPIay
panel 5015teancgive aesitffigicrvly ilangst wibratien dpothe, lignil geystel dpiay pane
preferably configured by an elastic body such as rubber. The oscillatory
Pt uat on 3856, EasT RSBHEIGIEHY Suifabias tondsgst A £ yWaighlagleetromic

R Ry e
SPLay S eRu@ia ahehth hidl dpREyst Slamiephas 8apAliedth e fBicfotn |

50a of piehé\bitfltoAs adRResel] 3, ahehdase TR dPHhoRdANBtoryMR thatot IlIECHEd t O
the liquid crystal display panel 501 through only the danper 503. A

cl ear andee imaipr oxseld@1bef whenPDide 1t0oat hwhivhe thé @3cHlatotyhactotor clddeis 504.

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



F0406/ 3105 49 Therefore, the touch panel 502 vibrates in a direction

per pendFO406/31@5t he front surface of the touch panel 502 due to the

vi bration generated by the oscillatory actuators 115a and 115b. Note that
for the control for causing generation of vibration fromthe 5 oscillatory
actuators 115a and 115b in responseeﬁ§ a touch operation on the touch panel
502, control may be perforned in th ane way as the vibration control

processi n expl ai.ned,in the firs odiment.(see FIG ,5) except for that
e’ oo cRPYaRIgns S aBitlahe catdin Sigpla SR el Pi if AS0 ROWIPIEH G 1B

t hereof w.{ ] { ] t her. _in p t [ ; e

F r equen@reltadts, BBl 611 5 s f Sound slRe DEETAR (S I RRbiebeCta s or
115a an ar : i f Eials) u p | G91dto
resonat gl%%ﬁﬁlgqﬁgﬁ@e@%yf@gﬁgrllgg?h(g[ (t)lgég:fﬁ?@t Séibee{??ugﬂtéé’_rgy%lga and 115b
thensel ﬁﬁ’galii@cdtﬁﬁpﬁﬁééhalﬁ%nﬁxﬁi avhrth aiBMRioraedledated b9 HY oseilbadiyent,
the ATM 50 can make only the touch panel 502 vibrate by vibration generated
fron t hactifatos ¢i 5 lintawcyrdarceawitts appheatéord of the audie sigalds itcansnoittekle
liquid crystal display panel 501 is absorbed by the danper 503. Therefore,

t he contherebyf indreasingethe avelpms of theesoundi genargtadalat dtheplosgilfatosy 501
does not flicker, so.the displayed content, is.easy o view conpared with a
case caBSHuaEOL Hld 3. i ﬁﬁmﬂe c?%ﬂgﬁawomi aptuaforddar 18 ndsachast both &ayibration
vibrate as in the. first ﬁnbodinent . 20 Not, .that.% hown in EHG. %ﬁ it is
a1 so_ pogengiator dfg asBund SRy T ghist Waye ity Bpssible 10 2kt apdve e
liquid i n i t . er, FIG
Ut 0SSt s ) BY, #Rnebnidnehl:lin Yorkhier BEIORMS Uevil ol Wlch, ©
accpy di psbBife phore 'ahd@ﬁhgéh Oh thécaseBPadinEtte oddillhttryldctyator 1t/5ead puch
panel 502 is attached tnhrough two oscillatory actuators 115a 25 and 115b to
t he di spbayd soufesdt & possible Wuprbvidy soahddimplificatienaheSifnipimasiech as an
incline on the front surface side of the main body 50a of the ATM 51. Here,
t he |i geiphpsrgonglordierl atythgdnsidesorioutside e€the oscillatomi actbatoy Bfa of t he -

ATM 51. As oppose o this, the touch panel 502 is attached to the.liquid
crystal di spﬁﬁwpﬁk 4618 VigWAHSBRNE thw ayetonm Afch grierianak apnlied

502 andt® he ravoAlaigtdr ey £ o e LAY {1, TREhERED b Gt ufeidaven®.

directi f i t y the
P S e 4611120, 5 Y oBillass Alrubll | PR nbipaclo ARY
si nce t heth ithei gatarals fiRlquehsp! Yo thénahib Ghsé s1(1 xfdtHeoPDWK @i or Bigsly S0a,
it does not vibrate nuch at all even though it contacts the oscillatory
act uat onaturabdrequentysh,. of the edswmiHatarfieacthiatort LUt & itdedfinAppl¥ng. a adriemabl es
simlar effects to be obtained as in the case of the structure shown in

FI G 25signal iafesuchen drequency foitg ther ceil ol Zlesansssathe,maim case JdMr ar they

moai 1 c AP0 SeialSr LS drivine PDA; L0 10 reS0hain (ReeBh crBarting latger
leton ol . di : . i 504

i Bhon AR dusertitite g i & RWEY TRACs, Rl WRetPle T nBafC,

panel Sfe bwer QoRisuiripticH SPHRY PRIA & S fregubhgy Baed bt ahiplitnae died or s

115a and 115b pl ace Its rear surface. 5 1S case, clearance is

provi dedtdds yemedtinahe imemory i 2tay thei waveforpadeta s0theaddvesigndlody 50a of
the ATM 52. By adopting this configuration, it is possible to cause the
t ouch panel etthat the fiteguiency fiofethei dnve sigraldinayl alsothe setssd thatta -

f by th i t] ted by th illat t uat 115 d
e L e e LB oy B e St T,
20,54, CHARYAR BRI BE DRl I JhSh LA e (O
o2 i ol SRANRETE) 0 P ROBLBHER, AU |

act uat Oéﬁ%l%% ; eﬁﬁ&xcl}lﬁ}? FurthdrDitSshould BetuAdedtddd tifatGhBavapeRrisoPtinyi ded
between the liquid crystal display panel 501 and the nain body 50a of the
ATM 53. dtivet dippal tnhop lingitéedto ake BIN wdve thstewed indBI(s4 but trhey adse shown
in FIG 28, it is possible to cause the touch panel 502 to vibrate by the
vi br at i be aysquaratveavéytrapezoidal wWhvie oriangtl amwave, and shehike115b. F0406/ 3

| 05




51 Alternativel as shown in FIG 30, it is also possible to attach the

i qui d 599965316;6 spl ay panel SO1 to the nain body 50a of the ATM 54 through
t he danper 503, the liquid crystal display panel 50l having the touch panel
502 laid on its display surface and having the oscillatory actuators 115a
and 115b 5 placed at its rear surfaqﬁ? In this case, a clearance is

provi ded between the liquid crystal spl ay panel 50l and the main cover
504. In this configuration as well, it is possible to cause the touch panel
502 to vibrate in a direction perpendicular to its front surface by

vi brati : j y actuators 115a and 115b. 10 Further,
as shomﬁ&f%egﬁé?ét% Bfﬁ&i@ﬁ@@*‘@é@ﬂm e to attach the liquid crystal

di spl ay pane 0 i 0, I j id $ikasina ace to
the main bod51§0§ (t)k%a \ét ﬂgVGA@I?/?%S&tﬁ%}? ggg %@gggéﬁtﬁrg? (f)‘réy%g%ltaﬁlg’ltn o?gﬁtﬂga and
11 Sb. prodessingcdsexasuted by thelCRUaNE8 irs the OPDedl Beicveedingh o | thig!i d
crystal display panel 501 and the main cover 504. By this configuration as
15 el | embodimens.afhe wabratson centrad prebessing 1 B exed@ediby tlse @RI bl to

cause the touch panel 502 to vibrate by, the vibration generated by the
osci | | adbeyenequadeiesmined peripd isba periodbwhere andoperetionoinputHonthe n FI G

28 to FIG ,31 ¢ t he touch pangl 5 t ibrate together with the liquid
crystal Jt%%p%qulz(f?eprgm PPBWP%E%/EBQQ??YJ% 18 ¢ Hﬁﬁgt to the fi nge?ti P
of the user Rerfiornn he, C at 4 vihration a t ouc
operation to hﬂlqv%c‘ﬁ %ﬁn@é&%@girﬁggthﬁegﬁq iiéi‘ﬁﬁgﬁ‘%“}{ﬁse%ﬁﬂle?i%??‘h&
enmbodi e [ 1&%ﬁé@ﬁﬁ% j j+0ui d
crystarﬁ%g})}l{gs as tﬁgﬂ&@g ay. e d?é%%f;;pgm\%l}ﬁﬁﬁﬁag%ﬁgg?gtdt e a CRT,
pl are gighial Avs Beendapht ficthahe @y ﬁlﬁlﬂ!rﬂrﬁ@ﬂ?lﬂ@%}) 916D). aWhesitthe €PU her,

t he nunber of the oscillatory actuators 115a and 115b may be any nunber.
Fur t her 113 idetetanines thaSnewrbentlmotduehcsighabnoe fey vpeyation pigmal keasdbédre | i ke.

F0406/31 OS 52 [F: Sixth Enbodi ment] In the present enbodi nent, description
wi Il beinfluteit enduthesvitrationi condeali processiogt I .ngnt thet other hsadasvhen thput has

e Pl T el nal 1063 8K e TS iGhanbb e apERle " 1
P! P24 ek el BHE ERRE s HLFuTRE B Sl 28 HAuFul UhHof one

SoT L e il Rigndith IREARPHEE R the WS iMafory HRLARG! 1 ZNEulh S, O Pa2)
i's a view of Note eakateven ovhéhahs cCPEN 1dBsgéteymiried titatFPAodch at@eildhag to a

first exanple of present enbodinent. As shown in the figure, the display
screen béen HapeDAram thoweuch panedl 103 asf stepuShObytwhers it Aleteats "that arhe

when = EisheAcpenbenoti feeltipaBEL kOB seA &y the Sigralrialisrowigia 18 Note.
that t hgislpﬁ}; At b iiiSnd ijs%qa}péﬁ to%nt?lea&i%pf)agll Xcrgieﬁ,e thel Butine
20 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



identif\ébng t he touch buttons. Next, FIG 33 is a viewillustrating a
wavef or 048683 18bl e 112a stored in the menmory 112 in the PDA 10. As shown
in the figure, the waveform data 20 table 112a stores, for each touch
button di spl ayed on the screen, area data showi ng the area occupied by a
touch button on the touch panel 102 yﬁi ng XY coordi nates as well as
waveform data of the drive signal to"be applied to the oscillatory actuator

when. th h b D . v ef h '
i gnal  PiEneLEeReT e SRl L Binoratecoriniping e FREARmRLabp SHIBE" oo
f[ Ihlau3£ Ir \%tel‘glle' %rﬁé @ma? Fﬁé) CPP 11 sttt LEG5n 'tﬁé'rtfiﬁf: f‘oli’earéiﬂlf‘c%ﬁ%ﬂc?'ségiﬁ of
gnal i's @ frequency causing any one o he rn case of the

PDA 10, t1p§g.' Wll%xf [iﬁéti/éétéﬂ Y $ihé TPWANES td Adart rﬁ@ﬂd%%nwh@ dirf\Re bigah panel

| 02, an osclllatory actuator 115 to resonate. The above-nentioned

wavef or geﬁémwrﬁbireuitlm applies thbalrivegimnd odiieroscillafoi§oacthator5B15
e

anplitu data, and the like required for generating these drive signals as
t he Svavééothe patiad witdnthe cessationuathapplidationis ingteuosed by2ther CPAZ 1864 10
having this configuration with his or_her fingertip, the ﬁouch panel 102
det ect sDumato thisc the ospidlateroactuaton bl pus Arivengsd causes the dousl namel 113.

Iﬁﬁcﬁpg 103nd (et epdtigh g BT Y m@gs;@{%apg%‘;@g%@ﬁaémw f 2 '?@%ESO ¢ Eg: e
: 3
V12 ¢t HoRe SRR of VB oRERBAEE 182 ™ nked wi th the i denti fi ed touch

button. 10 Sgpsafeetd YPU NG 3%?1@{%%n%t’§%1&§uﬁ@€a{1|&an§)r il tiéil%‘tﬁlléll%ﬁné o the

drive signal generation circui the sane

i nst@ ucio$ icacioar i 'r@srp@fsetﬂ@eﬂw staet of Woainting bfiehdrtinie of gpplicgdmer ati on
circuit 114 The rest of the processing is simlar to the Erocessi ng in
step S (@BpBIDT)hEuirtherothienGPEl ¢p3 determhimesivwhethieothe sount hap reachesl ag 1
explained in the first 15 enbodi nent (see FIG 5), so an_explanation

t her eof caunt cparespoRding tong pIrpetapraseribsdiimes(ster $10$): For iexamples ivxanpl e

f thi nmbodi i h f . i i , h h
Cnel 185 PrasenEaibodiniant i sreatribed Hing dhadt (LS SRy dentif1es Lhe
ted t | i tj g t ed
PP e ocnEtsh8 oukited Hte o amPiChufilt 3 Fegd el (R pf Bl AN o]
types of (RO ECHOUETS REfuRS to & 1972 and NAacRMed@ ﬁﬁntiﬁiaaaﬁaggneaﬁsﬁemf

vi bration reporting that a touch operation has been approv i n accordance

wi t h t h¢hopasatthdt ipis detarhiiand that ¢he himenwbEmpplicatiohi has ercedded thieh
panel 102 not corresponding to any touch button is pushed by the user,
vi br at i pressirthedhtimehdhat ise wher the souptedatimenofiapplination hasegached Obe

generated fromthe oscillatory actuator 115. Further, i} is 0 possi bl e
to chang@cqrng tene R di 3ningtrustsc the, drivgasignal geRerajias sireui ﬁ‘ﬁéo StoR

nunber of vibr.atj.ons r the like.  Furth he, i [ ccording to the
first e WPB%P*WH&%&&%QHW%W@H&F phuc Siﬂ% fhe[)kéﬁ g):)dl(f?e § oe%‘# the
el r ot i j nlu j / : 54 } ys
o) o84 SO e BRI Wk e coSRNBN 5 OISO Byt
wavef or gydefed (R FEShtiRPafivel sibnkPgenkkitidiecirduit 1ha §eps #applyriecthé ng
that an Operation key has been oOperated, the operating unit of the
el ect r odrivedsighakto thredssaillataryectaatet drih. dat a for the operated key fromthe
menory to drive . ) ) )
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 104c, 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




5 the vibration generator. By adopting this configuration, it is possible

t o chanf@40p8 e of vibration for reporting that a key operation has been
received at the el ectronic device in accordance with the operated key.

[ F-2: Second Exanple] 10 FIG 38 and FIG 39 are views illustrating the
state where a user is dragging an iCﬁg di spl ayed on the display screen of
the PDA 10 by a touch operation on t touch panel 102 to transfer it to

the "tr te that the . "trash- spaken, of here.is_an icon for

ot r uci DG habikeencabrovad by the PO TN GuL Yiewinkd 1R SOrERB digavdesi r ed
to be dragge he. t ouch;,. r.atd tQu e 02..: U 113
of the PoA LhUMete SUitha 1BRRFERCRAPRy SiehatGri Bohved HBS e Sspilitfiny™
operati N j4s CHt ; t ChL¥ O sthe g h | 12
of "t he. BRI L LDC SR URENbARl AUFELPCRE COhIbRS defighated it iy )

st or i ngokéitlateveactubtctal BS &f highe Thdréforel Babuil dingetherddcikstorp achgator
oscillatory actuator 115 for each type of instruction 20 desi gnated by an
operfat i dbSiinpauthe PIRAFUsdtRat tdeel direbtionefetibratidatzedommdsepenpenidicidit ECT

| CON' fromthe waveformdata table 112b _and drives the oscillatory actuator
115. Astathefiant surfasefofibertongh granchd 0d<as theedireetiom gf depressiom obphe at i on
or the hand pof the u hol ding t he PDA. IS given vibration.indicating
that t hEPFERION Xey§ i@ﬁ%éﬁ’egb‘k%ulftt%?epps%é?% ﬁBV\g‘VPn dsen Py M‘]}érﬁg‘lql?@i user
noves his _an. . h frngertip while ipn contact, with the to pan to

dr g tnstabiied ibg [EIHE bR Reuifie, b ARHAT LoD, L ondHBdplREn it o
i nstrucgl £9r i f I 1 s the
wavef or rrtrdf a 1é§|tlh% Eggg@ﬁ?ﬁiew %IQ%GQ t Pﬁl oé nI%C 8%&%8@%@@%@%8%5%%%@ ata
tabj@ 118kcand drives the oscillatory actuator 115. Due to this, vibration
showi ng that a drag operation is under way is transmtted to the user. For
exanpl e, wheFuatheraby applyingoan andiblddrandagudiot sigaaptethe ebilel 2loof the

conti nuous.lly give a weak vibration. 5 Further, as shown in FI G 39, when
the dr aggeidlaternynactyatnrpblddt isapessible: tecuserthernscillatorpactuator dédwals ag t he

touch operation as instruction for the placenent of the icon in the trash.
Ther ef oASOURK; JQUIERe CPU 113 stores the icon in the trash, it reads the

e OB SRRy OB I ey
119" i D! AN, SOEERURe (NN i 0099 ot dgbeion ©

enbodi nRays 1024 fe 10A4eeisobperited; itng Podsiblehtopivettherusen Byheibrationabanel
102, the CPU 113 first identifies the type of the instruction desi gnated by
t he t oustimiduspefeglingnof Pperatéon simélaCry thas ofaudekick'heHeng;ia "aliokY is v
actuator, 115 to genperate, vibration by a npde of vibration |inked with the
type of thmgfeﬂmguqt? pperatios p@@&qdowh%pgﬁhmeanme?@%% the bugton of @rode of

ib i f i hat. t h h i h b iyed,i
ccor dafuish Penrlege 4R ot ot Bifign S fyisd'an Ty Serter S5 BRI i on.
20 - 34, Th i j :ap ;

ai <H = 0% SRt e inolist, T gife Rueh0W DL, R Firfe 4F WIGRlIHE S
shown i Béf%?alﬁliy%temdr@%h% %weasec%flaemh@fmhﬂﬁnﬁ% FagHHés @g‘gﬁ?ﬁ?% sl e”

and "kn for “adj usting the 25 value of a paraneter such evel of

sound ofvitiraeionCmtOsteort ! tds lpossitiees yedbice tiee seivecpowehef therosciltatdryg and
change the position of the "knob" displayed on the screen by a touch

oper at i aatuator héS aodaedpeadhe posvermionsumpihen of the PE2A 10.i cks on the "knob"

by a touch operation on t touch panel 102, the CPU 113 of the PDA 10
recogni zes t%é‘trt :ea‘er(ﬁ’éﬁljheaﬁ%@’ acm%llﬁ leepses g@eﬁoﬁl f%l(@&d m"la@lﬁ t he

s AT 2L B AL SRR Ly, B bRl S "
Fecogn, JEErelole, RRE oGt Bo BT 13 8 Mor AfiecBRFb] the MBehRs force |
PDA 10 #£5if"tHE nhpordifts OFithe qum;dl) gegizdéa!‘ Srovmdon! FeRthes ttﬁéeﬁa%ﬁ@cic

wavef orm data tabl'e 112c shown in . This waveformdata tabl e 112c
di vi des foe paneated framuese Woikh20hin the aoseiBatorgnadtaltori b1 H dovsenet
sections and stores waveformdata of the drive signal to be applied to the
osci | | aafiiegt i sutroundingl¢ésmponentsch secti on.

—|




The CPU 113 obtains the value of the paraneter in accordance with the

posi ti oH0406{h)Xr agged "knob", reads the waveformdata |inked with the
current value of the paraneter fromthe waveformdata table 112c, and
drives the oscillatory actuator 11 S. Therefore, while the "knob" is being
dragged, the 15 fingertip of the usei perform ng the touch operation or the
hand of the user holding the PDA 10 % given vibration in accordance with

boss! bl e t o Hef olAPoRBRGL; BTt DimirutiBioRy Sl g orod Befde
value ; ATBRiT BTLE mARRES TBrod b the Stridithdifie WHhBondRS (SepBinbier | 7
wavef or fadl Ebﬁﬁ%ﬁf ?Eﬁgafcggxﬁﬂ;r%tiéh%ﬁh% lfe‘\%épﬁdéﬁti@)ﬁsé’f whenfoviabie wéigﬁt of the

parameter 1Is or the case ere the value of the paraneter
is "50"10P! Ghatt4s, thndcel@cyast difsstivr o thel wibrationhgenerasedtfeom she 100"
(FIG 45) are stored in the nenory 112. Wien the 25 current val ue of the
par éet escillatdm0 actudter CPLS.1 Thes yeasarsiizethatwif whe edivection nof habration of

t he waveform of the value of a paraneter_ "0" to the waveform of, the val ue
of a pagenetated feom the oseiblatoryraetuptor, 11 hdleviates ifsonpphe sightdiregtitthesi zed
waveformto, t oscillatory actwuator 115 as the drive sigpal., F0406/ 3105
57 Furt QBF, 1Q Bﬁ‘éaww Cc r‘FGehlﬂWy h%éum;‘ml&%lec%ﬁppﬁsg ri‘\t}ebes"’((ﬁ‘ﬂ% in

B Ty e G e R o

pr esent biRSnall RirhliRicase of detecting a touch operation for
changi nlg(é%,ﬁgp\c/\gh@ ox?alt%e paramnmeter on the touch panel 102, the CPU 113

caup®s the o¥eirtHer! preveationadOthelinaghetigcoecabe tié beeillatory actuatorbd® of
vibration linked wth the value of the paraneter changed Dy the touch

oper at i from Tlafifectinige tROA stifrovmding aogmponentodis dfmporbardt iinn preventingr t i ng
that a touch operation has been 10 received accor&}i&tg to the vaé,ue of the
par aret talémetipningyof the susipimding reampanenis: dn; ts prasenk spakedimenty e

b appl Fik CRBLRHEITe SRV gl T SRR e TE (B MRS R SEnOBPI PABking! ng
seanl es r.ia t r.Ak r I '

cwi tcn 992t (el Rl Bp 2he 5aSe BEYRERE RIGRT, {oRhaBY A ibe) HUERY, | |

FI 79 6f€ Niaudi { ' C o i h ting
rerber b e iatig. Ry aF Afipley? Pl 803 nd g e e o e
causes bbeillatbratacaratoe mvtahavingoag eargi-magnetiv affoen for wibratien odf thér at i on
linked with the value of the paranmeter changed by the operation of 20 the

oper at i bouctepbeel 102, therdisplay, of the GRIe mey be tlistorrted inoeoloe porformgdueat
operation of the operating nenber, has, been,received by the el ectronic

devi ce é«am%mmﬁge@)mﬁg&eew rfm\&hﬁwspﬂiat@géﬁt‘wg¥°he par anet er changed
by operation,of the, gperatin nbar . ,:25 L1 Sey h | hi s
enbodi nent , &HFa%il nﬁ'\‘/?/i PTe%SgF SP@%‘?#IB?FI&:?‘%‘F gﬁiﬁﬁtgﬁg’%%&%’r k"a orting

to e h at.l ; itpyed Vi i ofra node
et ai Rect i £ COHTaREhTChARnET BRI RE HET R i) PO br

oper ati @ ef’e[tidrhke?@lIQﬂaR@nHMc dPbthéréperatiohnirsits U MBIt corifiguratiphanat i on
F0406/ 3105 58 wilT be given based on the PDA 10 explained in the first
enbodi nwilbratibme ietongeyed costiree fingeetip nofe theimser | perférininge thes epefation
portions common with the first _enbodiment. Further, explanations of portion
common wput. Heweves conveyingrvibration) toptheohand ed the user heldingnhedPRént | t he
touch panel of the PDA.10 can defect, t operaLing states, that.is,, the
state rathetothan,the: fingewip pg Oagang}ﬂt@ei@%ﬂ%gppufi%a%ep?%e@ﬁ lBﬁénel

(h inafter..in this~enbodi mant., I v R i.on. n state
whers ¢ REtoxind @ SoRaEHR Rt ciRes SHRPadiLHE BpeTRAR} S 1 ofoPL e ' 2
predet eppyRefy | evel of pressure (hereinafter, in this 10 embodi ment, called
a "pressing operation"). The type of touch signal output fromthe touch
panel to the CPU 113 differs fromthe case of a touch operation to the case
of a pressing operation. Further, the nenory 112 of the PDA 10 according to
t he pre§BnSeeohddmbotiment]es the waveform data table 112d shown in FI G

46. The 15 waveformdata table 112d corresponds to the exanple of the
screen di spl dg tist eabodimentuthe rexplansiion nWﬂilldf)e?»gl.Venh@faElféfQ@lSm ght a
table 112d stores for each touch button the area data for the touch button
and the waveformdata 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 20 operation.




In a PDA 10 having this configuration, when a touch operation is perforned
on the FOd406/IHMel , the touch panel outputs to the CPU 113 a touch signa
showi ng that a touch operation has been perfornmed. The CPU 113 finds the
coordi nate data of the touched position based on the touch signal and 25
identifies the touch button operatediieferring to the waveform data table
112d. Next, the CPU 1l 3 reads the formdata for the touch operation
linked with the identified, tou button fromthe waveform data tabl e 112d.
The CPUSTIRJOY High B Y IDVOT OWiEh G 3G THObAT, 8¢ VAR HOR JZTIESRIG: Nisie dRAk &1 o1 gna

or oo nits SahpgmEReHESERRL e ARl ForcPhlalf fREA T

CPU | 134 [ j i pth the
oper at o FH0 Thek AREBHRRERE T ARG kPR TS, IRpOREIS: Qe Hith the.

osci | | afpstverabbdhent wWill-beymade@t i ng this configuration, when for exanple
the user noves his or 5 her fingertip in a state contacting but not

pr essi nfBapaCoafigubstion of!Segand Embokliménthe position of a touch button,
the PDA 10 transnits to the user vibration for the touch gperation |inked
with the typtlGE & smiehblogck: diagram: Hlusteating the hardwere confipusation ofia t he

state r e usel, i s searching. the positjon of tquch bytt f

exanpl ﬁﬁs&v@g@cw 188 t@nﬁﬂﬁ&lm}é@dlmﬁ’rg- #4y shawr %Wgée g?gqf%uﬁ?? i)g)/hufé onis
transmited to fhe user., On.the other,.hand, when.the r finds t desired
touch bes Gfodnh HELA02. gibRGy UL 1035 arksst BoH WHindT AP 37t oa < o
t he use i ation,f Qr I rafl itn M t t t he
Lhe hech, EPTH1Ea! v \GRAPTRhBGARE IR JIIE ity e 408

vi byt i gAcs@ 1y, that the operation has been received is given to the
user. 15 Such control for the report by vibration is particularly effective
when the vi sThe menforynbll stores waveferm alata ofatdrise doithge dor driving ¢hanpl e,

it is effective when applied to a car navigation system Further, even in a
gener al vidraton 2h2.cThe 113 execuses actibrasiotheantsel procdsangpéser Fa. i nput

by touc t_night in tate where there is.no Light. 20 As | ai ned
Shove. ARl cats phaH g OPFIISH: ITRHL A He' doustt Bpnglef B2 dtray
operatiqn i t to t touch nel, e u the ]l y

act uat oP1E 1 ﬁlg BB?‘F@?@PEEWSDJQ?P% b@&a tﬁ%&ﬁ@?l@?@gsquoﬁ'led\?ﬁﬁaofég t he
casgg of OREVAL : p | PRI T ore,

t heP‘?DDAﬂ%(S)h%gﬁﬂﬂg hangesalts%ﬁ{él1 1%&%{)@%&3?&? giti zglnl ¥&(;\'r§§irlé<;%¥)rtl r%%th tlﬁ%l%elalnhﬁogi;r ation
i nput 2@nBasf hReop@ativreley HRROLE G4 Wot Vibri. MBiRer, otheo@PTAt [ I3 i nput
to the touch panel”. Note that it is also possible to use a conbination of a
t ouch pdetdrnfines rthe dimimg) fas sopEpiagi the applicatiore oft thieedxite tsaigndli togthe i p of
the user in contact with the touch panel and,a_touch panel _é&r recei ving as
oper at i Sibratgiu2 12 en4bs/ basignistotatienal aaghy intormatinm supplied diremihed

| evel of r&%ﬁy by the fingertip of the user. Further, the nunber of such
conbi neﬂnEB L:gmel sisnot limted to two. [H Eighth Enbodiment] 5 In

th resent odi Qrent.; SCr 1P i) i a ect :on) Vi ce
ha\?(ﬁg an augi%% gbg%r %Ig?%ge&%egaﬁlgﬂo%#%%b?%atg/eg{nérg%grgt‘lﬂéﬁgi%gﬁ%lc k@g been
recei ved., ; I ' ' f rse,g,?ﬂ ' at an
operati gﬁw%%glt{@ﬁ]égﬁggg?lrzgi?ei@?/dgéagééév?m}g??egﬁa\{%ﬁgl de)eg:ttal ront Ckggggié{;
swi t cheshd BPUENS, Furtes, the deiversignslegendrativheciteiiel 1 ofappliescthefdrive
surroundi ngs. 10 Note that in this enbodiment, the sanme reference nuneral s

wi || besignad to she pobitaton? 12 smasnovdaricet withfan itstidbios from therGPhdd 3. an
expl anat i on of Forti ons commopn with the first enmbodi nent wl | omtted.

b
[H1: Cdhe yihratorod 1 drise &Ch@%b&m ]arllscmrctnczlwmghtaaﬁa@mﬁ 49 am
i1 lyustragi he .har.d .conf i ti f. a_PDA 0. .in.th
1 e Shal ThASaBRIEL21% iS QiR BBeSighal ppligd fem SN Wghal 1 pu

it 11l s I i I ti i it 114,
o e aPRE ek Sy Hhdrrofyfliabgs) onal generat fen clrout L
circuit 602, FRGDePRs GL9EERRANVIEW %ehémﬁ@i%gllynﬂhfsugagﬁ%gﬁb“z@h@%rawﬁ sound

vol une neasurenent circuit 602 neasures th eve und based on the

anal og 9iani phessel @ nthef nidia caser $0ndofighe PP 0.t Farthed BUGeI8 dsned from
the m crophoné 601 and outputs the result of neasurenent to the CPU 113.
The beeperspeetiaei vievcillustiatirg) theyeppearanse afothieveibsatgn & 12. Avshawmjppl i ed
to the speaker 604 in accordance with an instruction fromthe CPU 113. The
drive signal is applied to the speaker 604 and a beep is generated. The PDA
60 has an audi o report node which reports that an operation



i nput has been received by a beeping sound and a vi bration report node
whi ch r EP406£310%at an operation input has been received by vibration. The
CPU 113 F0406/ 31 OS 61 executes a report control processing 1 (see FIG
48) and reports to the user by a beeping sound or vibration that a touch
operation to the touch panel |02 has geen received. At this tine, the CPU
113 switches the report node to the % dio report node or the vibration

Lﬁf’;ﬁé RIGS 0 dhé FEBRaSE T2 ited et Eas6 21284 pUFRaH &?Eﬁ@%&@rﬁfﬁ%gﬁ s
T ot "0f tBEIRITA, G sthl ABbty "ball Fodd T Tof, ERhRI | £ it thside i) 175
determ’p%e nga W&Ssgpgb eVt BhoWn ). FRurfiid, §8 shewiPLEFIGR f“#&”z;eset

| evel of 'soun cts at lTeast the vi‘bration’ report node. 1

Cper at | pIGOTR, ithe WibratoP 242 8 Wah figured 4 4 D@ thbeoy zﬁarﬂaviﬁ af@Wcehiri®g the

operation of the report control processing 1 executed by e CPUI13 in a
PDA 50 aighti2? attachbdtoembentl of atshafh221r eport control processing 1 is
executed by the CPU 113 at 15 every predeterm ned period in a period in

which a t oucWheeradiive veltaged dribiecsigpabels applicdstapenCG sptong23ndd in
nput [ PBRIHE PiEht RAroRtShed o shasGRRS! Jete TesteS 1876 FRBUODRbrt
SO gL T B A R BN
ibﬁgﬂtl Rgﬁt%@ AT h@ib@‘gg; 145! iR ké%ere 14°5f tHE diei114tB E&T Ioifgl ume
of the surroungings of the A (RS ﬂlgher g%an a preset #egél of sound

basggl Ornshex;\s/l\%ﬁ&&d Sn s Gired efibddithen@l i \ditettiormRSHRIEDF wbistibn 602
(step S602). en the sound vol une of the surroundi ngs of the PDA 60 is not

nor e 25geherated framethesdbrator @1€l vari¢s dependingesn the imitidl posipon of thele as
the report node (step S603). Further, the CPU 113 drives the beep
gener at eoeeniriccwrigs 222 or the tetetionakdireetion @fhadaCimeton 323 s he gruse 605

e no A o PG b B BRI RS DERCEAGTMARRCRY dho,
hore t nasCeaty 8L Pk Je noSIABH Ar s Fechlific PRI TR0 gt IR, 00 1 °
' enes lt at@gggn@& %f‘%rgt%&? Eggﬁe (fﬁdrﬁghg%ae gBEftkf}ﬂn thd' SafB\itdcish aves the

osc act uat ugh t rive signal generation circuit 114 to
report gllaimebe touch operation has been 5 received to the user by
vibration. Note that the processing in step S606 and the follow ng steps is

simlar to tFerphisesspase,ias shepnSin BIGnd, the RIDA 36 accardeng tofthivie
vi bration control processing 1 explained in the first enbodi nent (see FIG

5), so a&mbodimenitisprovided avithithe encodar 1dd. This engader 7P detsets the
di ot t di t, h U 31 itch t t
mode. f oforpsRL BRBE REtormARTE AT AerRE BIPHR22et kil tooenCPEli o
i i Qn.: I
bt 2y ned 7t e FEU IR BetsFinErehe (R, P6E Stoofiind s RANAERROF UG, | 2
PDA 60 idiiv%a%*l)t‘agéui&rfhbi Dt | hotét EAFGrIRE NBAsiS Oof GRET fothtoMhPraniglen or

whet her to report by a beeping sound in accordance with the 15 sound vol une
(noi se ligfoematitin sinsplied fimmdhegncoltiet 218habr iexahipepiretitstenchddignerent , t he
report node may al so be so configured as to be designated by the user. In
thi s case,shomen GPBIGLY, dhe pining af sessationf of appbeatiomgfithe drise volsage

s DR Bl U 5 bk SRR TR o
or 42 B 584 ARy 32280 SFhEE BhabRe BhORC oA Sl 32T e P8
fromt h%ﬁ%ﬁg;ﬂ%a?g%gﬁﬁ&gha&b?qnﬁg%’of the B¢ rbB’E‘mr 9p9r it fEDg%%iBleaio! east

one of the au e or 'vibration report nodé Th acc nce with

t he deSidgft?étitﬁe é:id%‘iﬁ’éﬂﬁiﬂ the &dcehfidc h}f{bighﬁ aftReRéd td tRe %lﬁie’t':w&ﬂl%t usiig

explained 1n th I

first enmbodi nent, pplyi ng an audi

the encoder 213.
As explained above, by controlling the stopping position of the



band audio signal to the coil |21 of the oscillatory actuator 115, it is
possi bl FO406(FH3 he oscillatory actuator 115 as a speaker 604 (sound
source). Here, the waveform of the drive signal for causing the generation
of vibration fromthe oscillatory actuator 115 is as shown for exanple in
FIG 49. Note that in the F0406/ 3 63 figure, the frequency fo of the
drive signal is the frequency for c i ng resonance of any one of the main

SR | koot WP M o AR e B RS BeRo o
h . [ ' I C [ P LI ‘ 115
e ey i TR o 31 S nal e ARbetal BefdidibyBrap el ROR uidegor 1
the V"aVﬁ{é)rtB”h_@% gaﬁeﬂrro'ze q‘k&“?ibf&forf%?ﬂe?@ﬁeﬁh?ﬁgﬂﬁc ithé 2y MirjtaCyat g§ 11.5
to generate vibration and sound sinultd&nheously. e waveform shown in the
figure trangmifteditoatheotoéh tpamelelX ehrough tige Rl a@syélbdﬁg'l@n 5%@% in
FIG 49 and the waveform for 10 generating sound showl in Fl 50. The

pr ocessil08af Buestonthigstihei togchhpansd id2ovibrates igem elivection pédpeatiadants t he
waveform for generating sound is executed by the drive seifg’nal eneration

ci r cui t its fronBgurfaceiang this whtationtis tyansmittedoto the fingartipt of the user si gnal
shown in FIG 4&@;0 FlL G 541, dt is possible to realize the generation of
vi br at i BRSNS 'EPLI‘};‘E%‘? d®he oscillatory 15 actuator 115 only. Note
that in the c Of1} r&ing,.the. I.]].at or cipator A15,.t.he function of
a soulnd sour c?e%ﬁ’ {Fﬁlbgp%avl aingei lgg‘ﬁrﬁ{}ﬁé ?gwﬁ‘ééf' Oet;(ﬁn‘all'lget%@t?g%ui d

| i . ) D .
crysta aﬁ#ﬁ?ﬂ%f tﬂﬁ'{} riag%:“%ll %.rFf(*}.eldT% q ﬁé@qél{@ﬂraﬁﬁﬁvelﬁg% %Ehfrﬁﬁ%ﬁ% L on

mechani s roug rat1ion generate rom I"at ory Act uat or

20 105 e fifomssuirfdckdof the@esackipaael MR Ianbki Cael 6N tIed vibradowR@2stignal and
t he magni tude of the sound generated fromthe oscillatory actuator 115 is

anpl i f i estatibnat speed iaf the BIGS anotoss223 ehangps dui atedrdanex avith ¢he driver cone
or horn or other sound anplification mechanismat the inside or outside of

t he oscvpltageappliedublese, when therotasional speed widhgddermoter 22 matnhes
5 actuator 115 is limted to otter

Cooort | A S8 it o regbne: T net b nitin case v Ricthe BUTA 20 87888 ner

w1 oerguial BFmshby & iofheMBEGOTY2) b bl 68301 R e FOR 20°BL e

t hey udiis (RR]IIr IPHesIMAtd, bration report node explained in the eighth

enbodi nent 1 n accordance wth a beacon received froma w rel ess base

station. Not &heheforé i thé pebatli embodimeat,sdive redleagnis apgﬁedadosm 'l be
used for portions conmon with the eighth enbodi nent. Furt her,

expl anavibratoro? 1 psa aite mekedhe wiotdtianed spegidt of ¢nd dACmotom22B8 matahni t t ed.
[1-1: Configuration of N nth Enbodi nen FIG 52 is_a block diagram
i || ust r&ﬂﬂhgﬁt Ratyral digauensyntii Qfunatira ueney fa. Pharefore,nas shows Im t he

unit TGS Gofes JoulTS pRye CED2 iBRes i affectiaRrdfatiblisulasdodhedint 172,

. SFYIP GRS 14,
andO i EpEe By K BT of % nFEFBsRERRER ) BR AR relbhe T BRI,
served i it tdcBhRESpbAIbRAY B 1agek Yibkatioh By PIRAINIH4 PoSverHiR) PDA 70

engages i n wreless comruni cali on w a base station covering the wreless
ar ea i nthehipdwehecosungstiol® of shef PI3AI Qfatcad dedredussd/iedote ptititethe

comuni cations service, provided by the wireless LAN. Further, the PDA 70
has an wagetorepdithe dotie voltage ponet hmitddto the ssprarasvaveformpuillustretasken
recei ved Ei/ sgund and a vibration report

in F1G. 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



20 node for reporting that an operation input has been received by

vi brat i 80406%{)6)\5rel ess conmuni cations unit 701 controls the wirel ess
comuni cation performed with the base station. This wi rel ess comruni cations
unit 701 superposes packet conmunications data and others on a carrier to
generate a radi o signal under the co§17rol of the CPU 113 and 25 transmts
the radio signal to the base station?’Further, the wireless conmunication

T L T T
e, o SO SROTMBRCRRAEDD, 00 o rhSEEAE BB ST i, .

radi o si ls Lot 1+ Qf] ﬁﬁﬁe i | &HHD A own
radi o arlg?{ee{%yel S {r%nlgrqﬁt??{ed&qg?%gbéés_tsy %%H or _e§<t§ §1!tseztm segv%glg? oltfitﬂ?r%s a
second. _s%tﬁacb%l%@idrﬁ@dmwslsgmassmg ¥ $insiddrtIgRd Breddssthgabf ls&gﬁstsmﬁ of
the audi o report node or vibration report node for the report node of the
PDA 50. td 8d 08oof thel vibiratioatcant®] peocessing dx3epFG. 15 explainednindhsi firsat i ng
only the audio report node for the report node of the PDA 70, " 1 " when
desi gnaemhpdiment; s@ explanations thereafiwitbbe dmittache report node, "2" when
designating joint use of the audio,report npde and . yi bratiqn repart node
for the repojlhfl tﬁ%@é?s%cﬁm edipent, hosyeyest Flﬁﬁeﬁgﬁ W raJ%Eéatlﬁéste Rt

node. 10.For. exanple, t base station installed in, public facilities such
ne s st vitighiod Aot dRe iife lehal Eendtatel b s AR sisiel deneE iR £ ol
bit data;.> A1 RO + adl : tg ¢t e t e of a
Do 9o! Sreuft 210" bBAnEL THRYREACLBIGEE Sndiin i #1619, (WhehoRAL aipE® of
Not B) t hgbltaBe aisbasslicd, ahieOVibratira | 2Eauled theVIDE Mitdk €23 té rofatd! £0a

possi bl e to desi gnate ‘the vibration 15 report node for the report node of

t he PDArdgfationiay spéed eotriesponding tostheaiatgrad Hesquearroy f,ofitheimgant eageol @t use

of the audio report node and vibration reggrt node ot her than when the

novi e i Of ithe ngtumbirequeney fy of ¢he vilgratomhd b2 oA star eonsaguenae cthet eacentric
covering the rgdjio area i n,which the device,70 i,s | ocated, th U 113 of
t he dev%\‘ﬁ‘éggb ﬁi’orrééat@ﬁea% GAISES oY 1D5AtOR (e ﬁ@f’[ﬂf&ﬁi%?r’ceﬁ%tegeggoﬁﬁ?n t he
menory 1%2.  Fu er,. C f ect | j 0 e
Fouch puiBietdivs! 2nuseihd TaSgT paRe) 162 A O Bub Oty BeFh 108 0ei e i ¢
th on S o TS : i n szg%n t hat
a ;el o%chrtég)él?%tié(%ﬂaigg%gggﬁdg%@glh\ggc y t%%é g‘%@rﬁ% ne nggé'? 0%091335?1]%!] this
way, thgQPDA 70 of the present enbodinment is 25 forcibly designated as to
the report node by the beacon received fromthe base station. [I-2:

Oper ati on of Inisten S2A8odnrthetdasEithat Hee CGPE Flodetdraines dhatethel dine off t he

operation of a beacon F0406/ 3105 66 receiving processing executed hy the
CPU 113applicadopphayoexeqesiedi iy presenieedr dment &% vehan thei dimeaebn

peacon FRIHEROR BobPeaf O b EPCN ool SRB ER 12 °
oD o IR CPURL OF e BrpiRS i3 G0 180 RASINRE theoHGRIGRTo OF hBUIRvE! 22 ©
recei ve%ohageows chli9e thet ecéaﬁﬁcswn'gﬂm%zzt bs &815) ddch 1heChS théasdpgacon

wi th the stronger wave strength fronTthe received beacons and executes

beacon pesitioti o M@ basiy 0f therrothdonsl engkdibforamtion\supphied front tiee
figure, first, the CPU 1l 3 denodul ates the beacon 10 recelved by the

wi r el esencodemwi 3 {stepnS209).tIn7the peasept Tmbodiment, aeshownhin EFG. 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



113 extracts the control bit data included in the denodul ated beacon (step
T102). E0ADRE103he CPU 113 stores the extracted control bit data in the
menory 112 (step T 103 ) and ends the beacon receiving processing. Note
that at step T103, the CPU 113 may al so be so configured as to conpare the
15 currently extracted control bit a and the control bit data al ready
stored in the nenory 112 and, when t two control bit data do not match;

i R e L Pt
7 RS Sok o SO Saban LT, s Ay 0
eroed: i ApRAPS Btk Y2 A8 RS nd SBcirEoRkr gl PoseAshay 1

det ai | egh g DD ahoRIT228 bIf the vibiatded12 Hi6pdat the SameSpdkitie @achrtémas
follows. That is, when a touch signal is input fromthe touch panel 102,
t he PUThe éc@ntiét eveighe222his madeto stoplat the samerpissitionvittail tineescamd r ol
bit data stored in the nmenory 112. For exanple, when the control, bit data
stored weighttoretaty fian the same stopprd positioss in e samediteption imoldns f or

th t node. F . the CPl 113 dr] the b i i rcuit
503 1 o BisBerey speRRGE todiK (e QirPetian ASSPFIGLERRCEEY BYaPe WHROR. 1 ouch
ti h F0406/.3105 67 i to.th by .t i
cound. | G2 HoMgaeler oo oA, Beneratih Pyt vibiafol 7 dhn S, Ry
o : . T . . t
rode. - FeTHNE, XS ekpaifigt ShByBeacociitte thithebiosERPempTRAficu i B | SRR
drimMe Scasdodl daesenhgt dpetatibhCifiput tb4tHeo te@ilp Pankhdi02aof alieharBpomat bpn has

been received to the user by vibration. As explai ned above, according to
t he prespetatiorbkeysi0da toHd4cPthd CPUek1&r drines thdwibrapor 21 2tdeatise the

reporting that a touch operation has been received in accordance with a
beacon taae \pamel r bo2 aobone afatheroperationf keys h@Aa ttoi d0desto pribrater a

base station,side t signate the repport node for a PDA 70 located in its
radi o ar .refQé’%aoﬁ'tﬁ %ﬁ";iﬁﬁénrw todhe yser Dyppibragianothatan ORSEAN ¢
facilities such as a npvieg theater and a station can be automatically

SWi tchemﬁqtzt?ﬁsthlﬁ%e%ﬁﬂpn%vregport node to the vibration report node w thout
th ser chaggi t j tdpat 1iBRE2DM ik hgadd et h
e.ngloséi ment , ??lwgr’a??o Itséssleg?%mt%?dﬁ@rgﬁg’nﬂhgseﬁ Pg?(glrviélg@t uat (%r lﬂg?ov?ggd

wi th t hgtdpinagtthens@heapssieivkeat GAF tirhes tdirl rotdiradpestarted inhehé naemd i on
according'to the present enbodi ment can of course also be applied to a
mobi | e direstionefiont ethebgtappedCpopiticionBuediqithid, iteld ploasiple ytpefixothd e

packet communi cation network or a PHS 20 (personal handyphone s ;Lem
(regi st ditegtionRlewibrrtipn generaigd by the vohbrgterd bdianghtq close }hpgn‘é &% ment |
descripti,on.mi || be given..on gn el opni ¢ devj.cg having _the. function of
Roqui 11 NPRHENERREREd BL LT yibtafor A2 s Aesultathss S S APRSIBA ¢ he
audy o r . i B i .2h0 ' tion.
2UHS, BRI BARAL By M R ReTERCSE LRI i BHeEARY kg

conf i guLRtYiBRati eAll dthAlIdsOwhes LidfchiRg pepstion tb iRe WOMER P@H@F‘FOE‘?ﬂta (see
FIG 52); so the sane reference nunerafs wl| be used. Further,

expl ana?tmisng)fomatibnna) chembin vopdratioa keps hl @4dadi 184t isi perfoemed.
F0406/ 3105 68 om tted. In the PDA 70 according to this enbodinment, the

wi r el es$mpantingi this i pressing tfegling r e dicliek" afdmdng requires nconteal wdr theli cal |y

froma base statign. This beacon jncl ydes base stajion ID for identifying
the bas&lOPRINGIRPASALOR 0k Hhe @pﬁ@rlttrm“@é&%ﬁ2m@lpmé7@gQVP|a ¥3hBOhase

station I D.containgd in the.begcon as.|location informtion show ng the
curaé%nt ppé%lglf(? S‘H{l})ﬁl‘?ﬁ%ﬂ\ﬁ%‘&‘%‘éﬁﬁiceﬁ*ﬁéc W%b MPIY.st ores a report node
decision table 112e shown in FIG 54. The report node decision table 112e
stores a base station ID showing the 10 area in which the report node of

the PDA[@OThird PrniodiBtnt] he vibration report

In this embodiment, description will be made on a portable electronic

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



node. The base station IDs stored in this report node decision table 112e
i s thos&0406635@5 st ati ons established in for exanple a public facility
where use of an audio report node woul d be nui sance to others. This report
node decision table 112e is transmitted to the PDA 70 fromthe service
control station of the 15 wireless L t hrough a base station. In the PDA
70 having the configuration expl ai ned”above, when receiving a beacon from

t he base ste{tion. coverjng the.radio area in .whi }he device,70 is | ocated,

the CPUOBESIARCBALY ﬁbscssampéetémL ab HriieSsibin ok, thaf sirp dhéoprs Vi ng
: . 113 . . .

beacon: Hhoie ot o 9hae O L o P S

Far ¢ her (0% RS HbpAiREAL Flht ihndlot of BRrABH: EonfidobMIBAEREY ot

a touch cafssdimett will beorhiteeh panel 102 has been received to the user by
25 vibration or a beeping sound. In this report control processing, in the

caseSof detecting a touch operation on the touch panel 102, the CPU 113
conpares the base station ID showi ng, the current |ocation of the device 70
stored i6-1nContighrgtion pfabhirddgnbedimaat]lbase station IDs stored in the

report node isjon table 112e. , F0406/ 31l OS.69 Further, e he, base
station 1D s%ﬁﬁirig?o e BEIPPRRVE diswi ANSBRTINGoheapBerates Sl P MAGHEG ¢
t he repart de degi.si 0 bl e 112e, t 113+ t c

oper at | SRCRRUNEALHiS badPdie 8 e HEnT Abb PRI If phOTH MBS roce
set by ty I v, Af ) rther,
anen 1 nSHRIEY Yordch PG4 oY RIRIRY Bl KDL cDIBRE, 4, BRefiing BT 'S
sto1@d ithe hgin’ €% 80TDHardRs] Heotdp sttRcd biahet mairithsd 39 1dRt proviidesd t he
vi bration Hrneport node fore:;i;\?‘edlreport rrﬁ)dﬂ(;handdj;epokrmtrbs that a touch

oper at i evitlhas kiegempuecaniv avineg e plutayity i usl+butidot ¢ypdatperatoront r ol
of the beep ggﬁgr atpitgn circuit 603 ang spea)I:er 204 at theé¥l?mapof the 10

audi o r &8yst node and the control of the drive signal generation circuit
the time ,of the w bration

Tode ver e al a0ty e Bl retimatRBhtinedts e copfigtrmtipgerse”
tho cruPRA HsP Rk IC PG 172, 257 ¥iowBCrER Ryt R BRSO Has Gl BRMEE ot o

hasqbee C i]&sﬂ-' n 1 | RfrRtiuPfcAtid P LR 304, £ e¥magyt he
cur}ge)nt %P(%ti?é??’oﬁ 0 ltdr@t%%lip%?’ %ﬁgir’i‘g%égrse, It |slc poss;hbl e to change the
report mide HPICRUPDPA3/Q ldebet sibral g@ettdratiohacirbuiti Eb4,suad as cscilbatoey
theater and a station automatically fromthe audio report node to the

vi br at i actuatpnidd Snode even without the user changing settings. 20 Note that

in the present enbodi nent, the explanation_ was giyen of the ,case of, using
t he base statﬂ@npnj\i:m:ﬂ@ﬂéheian@%@ntéé@ﬁfmég arqapmyigation vith on as

pos t§ ontPel pRUBHAAR, dhvichs  MECHER A BSadich fen Bk (%é%%@%tﬁﬁa'
Si i BHy! . g . e ode
cor P TERGPRLARE LANIGRY, £20 JER0L0R. 16 1SS outlinicion st 204 e,

when t heoptrioRs firelbdNcoritflARAtBN RGFOHRED WSS 4 Wite1&RBAse&tatddn BFthé €
stations, the PDA 70 may receive froma base station | ocation information

(longi t GNANuwet LANt Adso,i tifeoCOPAS i 1d13) exéates ghe habratiore controt girooessifig t he
device 70 and use this location information to determne the report node.
I n t hes&(seer106/ BHoandpin dbe sasemfedetectingether comppdetaon tafr @ prioaessieg r epor t

node deci sion table 112e has to be de agrea data based on th ongi t ude
and | at ilnstaecteds by ms PBﬁre}I&mémplﬂ%ﬁ‘f%t Q8C yoACiuator &@lgtthi'é?gg}ﬁ he
repQgt de_deci.sion table 112e ¢ custonj zed .by th sef...For

exoas o e griEChiEnfl gt Rl G dR 1430 LR hé Mo iR Ot Fllrals
vibration re e 1 r i A reg in
the report mq\gé{ed{e[%:?swoeﬁ Og gﬂaé&%lfg%a&jﬁgslgc Z%‘gﬁ?ﬂ#}%%%ﬂ% ncgsg'p%éet%?ﬁy rent
I'ocat i opchlatbPd 19e¥kpRid& $hahedfitdt dhiBodRfBft Thlthe brédehtromBadientai ned
in the eighth enbodihent, it is also possible to use 10 an oscillatory

act uat othowvenird ele wscilldtbey facogdtoerl 1§ is astaehéd rtobthe back tsueface of the

PDA 30, that is, the inside of the main case 301 on the side opposite the back




t he aspect of the invention according to this enbodi nent can of course also
be appl FO40683 E)Fobi | e phone serviced by a PDC type nobil e packet

comuni cation network or a PHS terminal. 15 [K El eventh Enbodi nent] In
this enbodi nent, description will be given on an el ectronic device having a
plurality of vibration generators ang.,controlling the signal waveforns of
the drive signals applied to each of "the vibration generators based on a

015 igheod i Bl BEGRAY ERU: H  Bnap PR B ey >
crod: e 39V 38001E,PUEREL GO Bl SBRORRED M OB rhE ) -

FI G 55hh&li hephar3@xpl ai ning an ATM according to this enmbodi ment. As
shown ihbﬂ%gg}/tlhgur]%, %ﬁ'e 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 11 Sa, 11 Sb, 11 Sc, and 11 Sd.
The Pl uf@+2:t@pefatome df Mhird Enebodiatent} 115a to 115d are provided in this
way because in _an = F0406/ 3105 71 electrqnic device having a | arge,sized
di spl'ay screBhGsubh igsa sflowTrhart fopexplaining dheueperation ofga ryibeatient o

give sufficient vibration b i ngl i.hratio erat.or to,the fingertip
of a us %ﬂﬁ@f?&??ﬁ%}l&g teéﬁEﬁtegipéy gﬁ‘? mlblrﬁt W @legﬁ@@d Sh&ﬁ@@é’&‘i"l %‘ﬂ?o n
will be _given of .t ontrol: for fiecle i Vi t scil]atory
et uat opaioeHttng: EuE Pipidtioh copuBl pRoTEhng of, 18, Bheklfed et e, e
user whi j h M3 i eyl : Vi tion
aport RFCGFSSEH) B0qRRHTy WS AINET (ARNN TRIGACTEY SGalioh, Ity THE®
plur@l i tyradessing | terfuiirgact Unaiting 1iibge't ombhhd; fdt Rxample,i fila Waegk
diagramillustrating the hardware configuration of the A 90 accor di ng to
t hi s endosinteadingter aploading processingsueh ashreadiig a0ovélapager mathcheclel 502,
a display unit 901, a nenory 902, a drive signal generation circuit 903,
osci | | aptesesaingidoncheckmg tor eamail addressesbio omesel starbuth pseeessing 2

o SR . o SRR ALl oL R TR, U
001 o o O St g BRLRNE o e B Y STHEMEDOR 2. 1oy

9021§t°é§§tﬁé‘?ﬂ{e‘?‘”5 and data etc. for controlling the ATM 90. Further, the
menory stores waveformdata of drive signals to be applied to the 20

oscillatory #gf shbwisidlthe figuddSéirsthahe CPA 118 tekecotessthy peobesdingent ,
the shapes of the waveforns of the drive signals to be applied to the

osci | | aimstyucied uby coperatiba inputléstepr$30he Deaxt,. therCREr 118hdetaragoesici es
o S 7 BvednalB o bl ol et oA B S e
oq" e nErebrossssig RS BAL eadedolti PYL 123 Ry dhafide SoiSH R Bpftands | ©
Do 54 eXeklife hoRfoesdiie I the L8 hAE the CPERTLS BEERAIAR BT Py 10
CPU 9048360 iR the! PRocBsENE Béipakxsaned AL Besh 'cothplI6S BRPIOMES HI3 ve

signals to the oscillatory actuators F0406/ 3105
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.



72 115a to 115d in accordance with instructions fromthe CPU 904. The

osci | | af@4064310%t ors 11 Sa to 115d are the same as the oscillatory
actuator 115 explained in the first enbodi ment. The CPU 904 controls the
parts of the device interconnected through a 5 bus 905 by executing a
program stored in the nmenory 902. ThQICPU 904 executes the vibration
control processing 6 (see FIG 57 and*FI G 58) I n the case of detectlng a

2t uat Sgiri‘mﬂpgnzéﬁ&tin‘ﬁ“ dpa”e' @%Wg'ozf,s | cgon! Ist. i
i br at o ProRES T RS Bbralion s %@%#w%éhﬁékﬁh?]mﬂﬁ%%@%bgﬁﬁﬂ%ﬁe%%tshow a

fl h f
6 exeouCeRenging, O eb i B, AsBficg o (S rvii] SMARSEA id nlepLTDS! N
This vi @@gclrigmcﬁpwlncae gr\e@ﬁsélbm@ ofi the comfoltmethod fheckangif@4hatmeder v

predeterm ned period in"a period in which a touch operation on the touch

panef S50F vibratgomin hecordancs twith the rédult oS the procassirighexé®UiedD4 det er mi nes
whet her a touch signal has been |2put fromthe touch panel 502 (step S701

). When it i FIEh Hdtisr ai Aew tahart rcmmiamlgganhehepemitorbaﬁnau ationhe CPU
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bet ween GPoLich anwslsttocsmelanOéach of the oscillatory actuators
F0406/ 3105 73 115a to _115d such as cal cul ati ng t he strai ght | i ne di stance
bet ween t he Mrdhéhepﬁgu 143 agquitesctheofeswdt 0F sinacationyobdheqreeessinga t o
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menory 902 and utilize t hem By adopting such a configuration, 10 there is
no need GRUpEKY beaves like présaibeshtimendy 8i5ssdoomdewhbntthe cbsdt pd the ichackn r eal
time. Further, the CPU 904 cal cul ates the_ phase of a drive_ signal ,to be

appl i ed 18 thatabgrefs nﬁee -owl prdressgd deritrelbrigirthera it ehangss the preseribad
it h b h t t th t est
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the drive signal generation circurt 903 t wave ata read fromthe

menory Wdaibadl ekptaritase widlt be foriteed,hbaf the«CPU 053idH sythectiigt of s 115a
to 115d cal cul ated at step S704. At the same ti me, the U 904 instructs

t he dri websitipmalof ghaemain wasei ¥Guiaccontingotogthee reswts ofréxesutiognaf thet ep
S706) . The drive signal generation circuit 903 uses the waveformdata and
t he phaPEORISANB.upplied fromthe CPU 904 and generates a drive signal to be
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driven, so an ex anati on e omtted. As a result of the vibration
control 3r ﬁﬁeﬂﬁ'a&g Phereforie! ithé PIYAVBY ean report to the user the completion of

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



F0406/ 3105 74 havi ng phases cal cul ated at step S704 are given to the touch
panel 56940663 @xch of the oscillatory actuators 115a to 115d. As expl ai ned
above, according to the present enbodi nent, the CPU 904 adjusts the phases
of the drive signals applied to each of the oscillatory 5 actuators 115 a
to 115 d so that the anplitude of thﬁgvibration occurring at a touched
position on the touch panel 502 beconits the greatest due to nutual
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n
given o e c Usting the phases of the rlvgf5|gna s applied to
each of iﬁétﬁjaé_diﬂrb@ééﬁiu%ﬁﬁi ted BASis 10f wbraod ime -evien wathoutexewins $he
possi bl e to adjust sonething other 15 than the phases, for exanple, the
anpl 5 t udereenfinfommadtione signals. Further, the nunber of the oscillatory
actuators provided is not limted to four. Further, the oscillatory
actuat ors nmiNaje thabin dbe presensxembpdiment, Hhetexplanptaor wap givan ehjhee
provi ded as sho in FIG 27 sandw ched between the |iquid,crystal di.splay
ool | S6RSGRT ShanEREL e, ke 362V bsatien, i dccordance M1k thesEells 06
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t oupfredyitration' fESeratéthififothathlecosdiflatdly. dctlatasll 8 SnQfcodedamte widh ithe i n
the nenory 902. "When adopting this configuration, it is not necessary to
per f or nresdts of executignoif the plrotcéssing dSursher, in the gresentsmbedanent, the
applied to the oscillatory actuators 115a to 115d_based on_a touched

posi t i ogntimhanainoease 301iaf thesBDA SO wasnpede dot vibrates Jbis hosyaves also g

2nd. A1 CPostEls o sueks Bl i aBTed ordRE iR Fipeato hPEIS LYo RSTOUNh
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the |i qgbdfipubsticmeausid theoaidincedsat 30 b afsheRBA 30dtpvilhracs,i inewhithn of
this deformation | ayer O are transparent. In such an ATM when driving

t he oscichsetvibyataan isatransmitiéd to shd hadd holdmgethecBIXA 36 A kenfiguiatien of t he
deformatiqgn |ayer 550 due to the vibration 10, generated_ by .the qscillatory
act uat ofakingaa plurelny ofraperatigrokeys prayidedqin, the Piya %aﬁégat@flwlmi ve
signal to he.applied t.o each.of the.gscillat act uat or.s 5a to 115d so
Chat  « nEOsupif gt 15 nuBuifed i tanSfiBR dp dRidiHed in. lakida e drsFatitlthed
posiéio éﬁﬁpones hi gher than at the tine not touched due to nutua

i nt'erferencé 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 |ayer 5
50 to r[Pe FourttAEnebodierst]y and conversely, the CPU of the ATM adjusts the
phases of the drive signals applied to the oscillatory actuators 115a to
115d so t hat Inhthigcembodiment, description will frmade oon t hepattablenelectioniayer

550 at t puched positjon becones, | ower, than at the tinme not ,touched due to
Tutual RV Syaishing the ﬂec%%swg@wewahraaw eadsedote i@ touchy pangk gkt or

, hi h i it i bl h
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a user performng a touch operation a pressing feeling of a touch button

di spl ayethbwtdindents cFaethel)y explanatidrisngof hsoriotis! |ctmmomcivitht othe First to
115e so as to nake the front F0406/31 OS 76 surface portion of a touched
posi t i oambodifendeyidl baomittedayer 550 si nk.



Note that in this nodification, not only the phases but also the anplitudes
of the YOBOA3O5 caused at the oscillatory actuators 115a to 115d and the
shapes of wavefornms and directions of the vibration are inportant 5 factors
in controlling the driving of the oscillatory actuators 115a to 115d. It
can be derived fromthis that it is Eieferable to divide the surface of the
touch panel 502 into units of about e area touched when touching the
touch panel 502 by the fingertip, calculate in advance for each section the
wavef orm data of a drive signal to be applied to each of the oscillatory

actuato 1 1 VA section is touched, and store in
a rrermr;ﬁéid95§%?é°§$gﬁ?%%#ﬁpgéweﬁ of calculation. [L: Twelfth

Enbodi nent ] hi Fsrﬁéo : b Phdb O 1 h N-EN PN eggroni c
device 15 ha\l/:iri% fl;lép ur aﬂlﬁngyusﬁﬁtﬁ%%i%% glet%\fedragt g?lslgﬂlu\rfet ﬂgngsarre_ vvaf/Gas t he
el event ReesiiAl BthigthisodihtdtitNnth ahy ifbhakel die PIDAT 40 dast # 1Rpid drystal based
on a touched position on the touch panerl. Note that in this enbodinent, the
sames r etléspiay panehd 03h over Which aissutl panglor@2 enkidobhrenlisplaly scheerebévent h
enbodi ment. Further, explanations of portions conmmon with the eleventh 20

embodi ntime liguid chgstahiispday ppneh 103 covgrs the openingmoktlia mamisase hlt] FI G
*h the Fiigthes, tho soimekach ol QbCoRaRRuorySHA) iSpl% PARhi Sapay BEmafedor o5
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reppgti ggrﬁ)ﬁ)ﬁﬁﬁgitﬁ@ dﬁérgﬂi@ﬁgﬁ%@@, an oscillatory actuators) to be driven is
sel ected from anong the F0406/ 31 OS 77 oscillatory actuators 115a to 115d

i n accor danc ©Omthéd othterdtana, as thé indide afehe nddint caseSiGl avthehbaclpssifacen on
the touch panel 502 is contained. The hardware configuration of the ATM

e el budnt b BN g Toc Mooy ¢ 600 havever. St foug sy obf
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the figund 1135 airenhe sumeral theasséidiaeskyt actuacorodes| éxplainedadi whe dist 115a
to 115d are used as the identification information of the oscillatory

act uat oembodioerti Fyrther; aeushi-itton dppe opedations key 1044 doodrpytting gn t he
oscillatory_actuator 115a is, driven when %‘g% area Al is ouchile%&;)n t he
touch penéoifziperationdiiheimam power is previded atghe ggets the Bayn
actuators 1%@? to 115d are driven when the area AS is touched on the touch
panel 5635€fHlthe case of detecting a touch operation on the touch panel
50234t he CPU : t t QC Sit i t@ .t Higyl Ng
objz%% ilﬁgcﬁ%sggxfaygggamﬁé 85 REI+RB 6§dlﬁ§t0???%<{t§%;1§)rr§ 1% 3t Bd A1's%.

t decisio etermne an osc actuators) o be

dri ven: piititidhelvhild forihdwiy IS B1GITi6! She PIPACRS R 16dcIPSELdIURI dirides uat or

t hrough t rive signal generation circuit 903 to cause the touch panel

502 andoneeof the dscillaton) attestony tpaFeheﬁﬂzé vibraiion aire ackcbrdanc@pevith i on of
Twel fth Enbodinent] 25 FIG 63 is a flow chart for explaining the operation
of the wihethei the Bb dd) ispheingduild dyrthexesart Thenpason forthis contiel as taaT™

di hi di . Th i b [ I ' g
cxeout ePreyenthavhn Hhsomagt case )l e BLMA AUhBIcsEranA deskom i Vibuaih: whi ch
t h i the t h I 502 j. i.t t ed FO406/, 78 As
Shoam ' i 6E PIA A1 B8t it e BMBH btalibn i SHIIGE the, P8 B e 10k ol
h b i : I it isd 1 ned
that & CSUBRHLI & GO CuliRE an o Rt fede sBUB8, Lo oraion
contr ol _procegsienthat i #hé NStesciihefbdinfordee” shrothBR of tQWeHI,Sarti Onal

has been input, the CPU 90 igentlfl es the touched posftion (

coor di nakpignaviort hdlltlse pliveadltheCchseastdrioing loaly ahe lossilfataly @stegtoS802) .
Next, the CPU 904 identifies the divided area in which the touched position
i s cont dilfbdand imgpheting nabrasiarhto thé palm obtheband «fi thieowserdildirgg the shown
in FIG 62 and determ nes an oscillatory actuators) to be driven (step 10 S
803 ). Next, the CPU 904 reads the waveform data of the drive signal for



driving the determ ned oscillatory actuators) fromthe nmenory 902 (step S
804) . FHO4R6/31@He CPU 904 outputs the waveformdata read fromthe menory
902 and the identification information of the oscillatory actuators

determ ned at step S 803 to the drive signal generation circuit 903 . At
the sanme time as this, 15 the CPU 904,instructs the drive signal generation
circuit 903 to generate a drive sign%ﬁ1 (step S805). Note that the

OSSP o 3 ST SR R Wil
o oSS ARALIL ek G ISR A BrcPlpfag T
osct |1 S Yo HBkAln MR IB S0Sidutiing \0181H) BRAAT I hBe
904 swi Prh&s4( Rebeing héldiy ﬂl@ﬁ&é@}l@hﬁéve&',oit lig afio pessible Redavedutk theth a

touched position onthe touch panel 502. Therefore, the ATM can efficiently
dri v® t bscillatoscattuatersyl léfet ard dd Sbidperfarni téporitbyavibratience with the
touched position on the touch panel 502. Note that in this enbodi nent, the
area on the FdlcH Tpisraebladodiagsami Hlugtratingtthe hasdwiase configuratien ofithe

advance i dentificatj j nf ormati on,of  t osci | ry tuators to be
e ven BRUA 40 ahorin FICh 1Ak if ghe igiige the HSAL4B s Rck he
menory 902 eagh divid e [t. 1s.h r | bl e ~gih {{Re case
o et e o 02r B alilag aft 185 Skehiinbin DBCHE, o S El 2f CRO S

t ouched L& s e d t i Lh@on and
the_ oscfi Tt fal Ml tfiCh 4 0RARaBRL RIS 11 PUSRE1ETE, pd Ty
act p@t oh.todchMendbt 41 gent h Enbodi nent] In this enbodi nent, a vibration
generator suitable for use in the first to twelfth enbodi nents will be
expl ai ned. Ndthe towh sdresors4i] isacsensec tfonidetedting if thee PEMAI 4@ns besng
novabl e permanent magnet type linear oscillatory 10 actuator which uses a

per mnaneheldbyreuserandsupphiemths nasnliaofdeteetzon te the€BBdBL e wei ght to
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whi ch t bgusingi thediquiid @?ﬁt&ﬁ@ﬁpl&?%a&ﬁl di0Beproviiediwien the touchy pasel F02a
position facing the coil 962 across the case 961. Further, the case 961 is
seal ed amdaesanmateicrmtheafequemgnéor cassinglthe cReillatory tactudtondtliSanitself o

T et o o b ] A o
525 bl T4 dRRE p PEAPEAEER bl e
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movabl e (WShdlelPEPrésonafsi ti oned above the coil 962, and is a substantially
columar wei ght fornmed of a permanent nagnet. At the bottom

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



F0406/ 31 OGS 80 surface of this novable weight 963 is fornmed an annul ar

depr essFOA0OMB 1M 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
inside the case 961 . The spring 9664 as shown 5 in the figure, has one end
connected to the case 961 in contact™with the vibratory nenber (base

menber) d has the.other end connected,,to the noyabl i ght Not e
Chat 1 ndT8aapahes Haridh, sienavedo the | Qsclariosstipters d 138e a0ds d338r i1 manber
conpris i . el | Gy ruwbber band. 10 When a drive

si gnal g&%ﬁ‘q‘gg’o}t‘[@ lﬁﬁtkhg%{?ﬁgéﬂ@;ﬂ?ﬁ%@@o\} | e weight 963 linearly

reci procates in the vertical direction in the figure due to the nagnetic
force generated fromthe coil 962. Vibrational acceleration occurs at the

porti OnngZi@@eﬁm%@thﬁt}WEJn@lbbdiMer& ring 966 is connected by a counter
force of the reciprocation of the novable weight 963. Note that along with

the 35 reci pFdGatidrns of fldve chartlfbe explainin®GRe operationt obthefvibhaticmase 961
to which the spring, 966 is connected is subi'0 ect to a vibration conponent

t ransmi control precessingdexscutadebyithe $PUt Houythe: R A ghi angosdimg 1o thdsli t i on
to the coyntgr for of,. the reciprqcation;, but.the principle g e ation
of vi br sETRaidimentnd hsxibration conial prosesng 1 is sxebued by fae oroabich

oscillatory vib 1L.0N 20 0CCuEL i N A nter far f.the recipragcation
of “the- RSP ipestattas 1A iR pRiod B Blondl BFefiid SauBe R ne  an
cont act JuhEN1 98 ﬁbﬂﬁlt@éﬂf ace of the novable weight 963. This brush 965 is
so designed as to give a suitable contact resistance to the side surface of

thejgrovabl e Wi siiéwHGS: thidefigurd, Brs¢ OfteaCPU €9Bsdétaffirtsy fheblyert #¢ohEhish 965
to the novabl e wei ght 963 does 25 not inhibit reciprocation nuch at all

when a dignat kagheleni mmpplicm the thwck panedcPOAndtehdSSlabWheneiighs 963
reci procates. On the other hand, when apgl ication of a drive signal to the

coi | 9gdetmnﬁdptéxg,t a teueh ignalc has groto ecrmﬁmpuuamee Qléﬁl.)lgﬂnﬁ %wn?;mh@kl y
i . That is, 964
2cts Z as Vb FigRC OO ALACERSINn S NtoAB) Szerlesval%q{ ?@k?ﬁécléﬁk drtesmings
. to . STOL ! .
The-cor M5 Wyl R tiodn Tl YARF BERGLER AR Ho2 sfthbat 3y Befllly (°
POSES bgﬁllzeft% ttg%h?g bn I tﬁ%%fi&fh PARBPE02 YREA M the §ihal Iéﬁ@é?@g%e gpd the

i ke. G 67 are plan‘views Il lustrating exanpl es

pl aceneghie fisplag feak cofrelideoudd bratshss dinplayed was ehofdisplay serebhe thesi de
of the oscillatory actuator 950 from above the sectional view shown in FIG

64. Fl Growine dnes nat @racgdd tofthel pravessingybft dtep eSHO2 kandrehd eribrattera
2[]8:,1\2(161%3&1'0 \I/)?gcl:gss}lr\?gi ght 963 at | 20 degree intervals. Further, FIG 66

On the other hand, when it is determined that a touch signal has been

20 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 S502 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,



10 exan%Ie of Flacenent of two brake nenbers 964b facing each other across
t he nov @ht 963. Further, FIG 67 shows an exanpl e of placenent of a
single cylindrical brake nenber 964c so as to surround the novabl e wei ght
963. Here, when for exanple providing the brake nenber 964a at just one 15
| ocation around the novabl e wei ght Qgg t he novabl e wei ght 963 is subj
ected to contact resistance fromonly~one direction of contact with the

i gt - 99reig BRAYE i beina el nydlepRsiaiedpicninald Bl bmpfe o °
Bar e hor i Bt R ibRPSY (Y Hifiortof UG Porrolrdhb it sBlkh

cont act bg% tfdgnce fromthe brush 965a is applied to the novabl e wei ght 963
fromone direction, the posture of the novable wei ght 963 col | apses and the

reci procati oiNgtenthat the ppoossath Giroralkdtyp 303 hesimibat &5 the Peut&isigg ihn t he
direction of vibration occurs even when stopping application of the drive

si grial . s&p ™0 enshtthe hfelldwing tstepserofnthe agbsitoom ¢ontFolGprésessmg! G 67,
it becones necessary to pl ace_ brake nenbers 964a to 964c so as to give

pr opor t e¥ptainednndbe fiest embodimart (spe K ushesosmdgtailedespl amtlpnewmhbvabl e
wei ght 963 fro round, t he Eur 0, keep .down ar of the
br ushes DSgRItEes gh @g‘?mgn&h%@?’ﬁ 31 G o the RSl AIGEY RSN 064a

ovab) Sasts FO“géﬁs‘ivi 3ﬁ881?2r9|8%%§‘§§h%f;g%%5§§9§ o SsB4L LY gfvl VitasRirtTo fhe 0%,
ext ent re&&yw@a@au £ 89 (LEHaRBRER! bORiAN of M FMARCUPIOt 963. Wth an

oscil l ator e mechani sm he novabl e 5 wei ght

96310 when app|g @ﬁpl&?ﬂe@fab@v@r ia¢eomdinga@eties p w@nmeihkz@ﬁuanltﬁ@@mu' n¥ G 68
is stopped, as shown in FIG 69, the reci procatl on of the novable wei ght

963 doedrives omeredithe elsyiliatopy acthiatoretecansy the lgeaeratmﬁ iofigabraticihén ef or e,
such an osci|latory actuator cannot give the user a "click"™ ar other

f eel i ngaeeorsiaacatwith, regmkss of sletecsion af the teuchpensartd be Ehereboreednithe t he
ot the PISA 40 he’lqadn of vHrdtion ein Becnatiehod (S ahedouchaans {2 oF ar .“32’
the B?Qs%%?ﬁﬁ%% ﬂéﬁ SPRRTE sl Sk 40F GRbEhM PooVBitich the REHDIG, 21

68 {9 thep hért @ﬁgéiat or 950 is stopped, as shown in FIG 70, the
rec% procatie(ﬁ)frg éf' e movabl e wei ght 963 is quickly made stopped by the

contact resi Ncﬁeqﬁaoﬁn this émbledimentehesstilldioey eiconstor wised s toport
vi bration does not linger and a "click" feeling of operation can be given

to the byevitirationbmayi aisalbestdemgnMed Ibyrthaausemlhrﬁns aasenthe@RWi btait i on
can be clearly m)dulg [M2: Second Exanple] FIG 71 is a sectional
vi ew i | BieS & SREPAh E1$ %r P§9mm% dhefusgy H%c‘il%l&miﬁyo&@t Rt BPro51

osci || aberifaudind BEBRTOS: RS Shen pRrBERERERRr bY ViBidin " Wiien 1BE vei gn
96302 JBEHMor3PEetudtdt RFGe TEOFES daditnafifbd opefitfort Hiput™y 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




25 Note that in the figure, the vibratory nenber is provided at a position
faci ng Fi04066310962 across the case 961. Further, the case 961, coil 962,
and novabl e wei ght 963 are the sane as in the first exanple of the present
enbodi ment, so explanations will be omtted. The brake nenber 971 has a
brake surface 971 a covered on its front F0406/3 | OS 83 surface with
rubber and a magnet 971 b. Further, fl e brake nenber 97| has attached to it

?thL%C%ﬁlé%ﬁéﬁém%%%sﬁ@?méﬁﬁ%ﬁ@% EeXGRpIS T ﬁéhtﬁsf%%%,éﬁéh%éed?? ve
. . SIS . _ 0 ~
pucheo sl RSt A0 20560 e MR SRUELDR R
appl | o CEPIEY paytel, L0%a PTREL SRR ménbef A5 105 MGber ol s’ D | ¢
pul | ed tOYEH Bahee] 02 akd tﬁ@iliqbﬂa%rg?@.l uliszplb%r PanecbU0Bace e¥fidientipvitsatiay

fromthe side surface of the novable weight 963. Note that instead of
rubb®r, it i Natesthat @hpoedastit anember t4fclh apshgwn i El@ar2] and FIGa 22, ush,
etc. to the front surface of the brake surface 971 a. FIG 72 is a view

il :Jst r ma;nglss)hb@ ptaged i@oanlphgwaliéy o rlvi%QﬁSf @tﬁbﬁmm@h@mmf\ﬁl&lfdi@ﬂdl crystal he
il 962, il 972 | i , ' 74
Sg'neg at égs%ﬂan?ga?@ﬂﬁﬁ%a&"ér&berd ﬂlae,ieﬁgstuq?@aégﬁﬂéf 483 ey alsanhs Sopfigtred h
I ; . . e .
vt T il NE AR BB RS S0, AR T B gy e

altern a&)'aﬂgl ??3 4 and aﬂﬁKﬁ’%d) Eégg%g HMin! dAsk 2011 {HP60.8h kRe Erﬁtfgo%llgng(gegrﬁ i4e§alr ther,

the brake control circul enerates a drive~signal t [ _’tothe
brak@ caisl a9 451 shdwakia PG 120 161 FIG] 229 thersbyi tanblihfethdr effectvgnal
generated fromthe oscillator 974 20 and outputs a drive signal of a square
wave t ottamentissiba cbthe 9ildration gemertated biyethecoscitlafttydastuatprehilSa ahé drive
signal is generat ed by the oscillator 974. Therefore, in the period when

t he oscilllbhttertheztoughmanst 182cand, thes lignid crystaldisplay pasel, 1@3airinether gnal

i lied fromth ke control circuit. 97S to the brak i.| 972, th

by ake. OISO OR PasSE e e Bk BBERHaPTabPn iU US% RS kshinenbownde
f h | ' <. during thi i od, si th

ar ve s HVE SRUBEPP b bR ARl 574 D' he Goi 1 o6z, the

movpbl e vel i, heShBUACH FIG, 23, HPBOARE pessiBlotto hge RBRIscHtiRp Of

the drive signal fromthe osci tor 974 to coi i's stopped,

appl i catacaumtef 115e iflidongacti withl bdthahetroar bidlkiee ofnheé diquid roeystal display t he
brake coil 974 is F0406/ 3105 84 al so stopped. Therefore, the brake

sur f ace paiel avef whiehithektouchnpanel O is laidsdrad theyanside afhthesinden cas€ace of

t he nmovabl e wei ght 963 and t he ciprocation of the novabl e weight, 963 is
made t o 4i atkihg backpsurface éﬁd@r‘é{ the; A%Wh@l@@oag‘l&uﬁ@c?ﬂnﬂhts WREMSIIS of

e PSR BRI B T, i U e AP RS ol ° °
i tfe. opRERi@EoR dedBytd skl 402 ALFIR Fall e THBPAT: 1\ "5, 4 10
movabl e vei giptyrfifed; a8NshéwhPld G684, The SeyciiPatory GaotusidraPl Sb WRhghbe 963,
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]



and spring 966 are the sane as in the first exanple of the present

enmbodi nEﬁaOGFﬂrQﬁwer, inthe figure, the vibratory nmenber is provided in
contact with the case 961 at a position facing the coil 962 across the case
961. Next, FIG 76 is a viewillustrating the circuit configuration for 15
applying a drive signal to the coil 2. The oscillator 974 shown in the
figure is the sane as in the second anpl e of the present enbodi nent, so

I ti i || it . _The. trql ci it 98 | s,th
o ex0! 2oL ) L BB S TG OB e S Bl B Rt
11Ut PR ROt 5l ERARR AT g 00 OEneTeLed
o TEL, LONHIONS RGOl B S debld e erid e oFaflr o

SW1 andTM250f addereding tehthel praseht 98¥entioneth thiw fiaee] laaliquid ctystall t he
coil 962 when the CTRL signal supplied fromthe control circuit 981 is the

"Hi "5 | edidplayTipanel 50& ,is phaded atan 2aclimRonsthgraont sunfaee Ofithe neaial bodye
drive signal_is a_&%i ed fromthe qscil|ator 974 to the coil 962 and the

movabl eSHeiofithe JEBM 86 fr tiehepanelsd Bhjsoatéarhed ton ",di\ﬁ@ surdacsTRf the gnal
when apdARiGErestELsPAY Bracicsdl Hiravehy et o8 (1R soudy pane! 3F it
v rour « PHSSRE: widi oRd' S Rer Gefiitors JT38°%nD T sB et Bhd'Glgh the "

short - cj i | . f : ]glzmg I ki ng
action, k’%‘ﬁ%ﬂ %%@?%'%#?%ﬁ%o?gﬁ%&nﬁ%? gaﬁ}éf%%‘fi‘ %S’gghg%g e qgi@%k yﬁﬁgde

st oppedonhide SitARh8doaeRpansl 50D, of the drive signal. Accordingly, 5
simlar effects to the first exanple of the above enbodi nent are exhibited.

| f using t heHesej theataaroh pamela$0R ss edafigured bysh dvanspararitehaid sterabarpl e to
the third exanple of the_present epbodi nent .expl.ai ned above, as vibration
gener at 8uch 85 argless plater Brrthendhe damper 303 i avibration aRsorbing Myabeent s,

The T onuiH of FHAREE e dine; Apdasbound K dik’ 2Bt aetoltthe Bagphe ™ ™
Phe. usept ahkcillchl Bafier 2, ik ARGt P03 ehiprhA PE°PIkEaBohCeimbohet b, "

vi brati ganbRsrdd e the eﬁgh%/d dég@%@dlemépa&fdg,aﬁua_mordutt bfetheSaGBRstion hese

oscillatory actuators 95 0 are I'inear oscillatory 15 actuators, so

the dir gehémed bgaberacillatbry hetuatdrsal | enagénd Sbtdced ohithe.totioh tpaael
third, these oscillatory actuators 950 to 952 house the coil 962 and the
novabl e502i aid e8entssthee vibratioas &oms bejng| wansmittedrgnibei bqsid erystako

S R CT N N e

i i 20 il . 950, 5

500 PR SRHALE & T YT D B 0 ST oo
SCER il (ARG g ) M preRIpPSen e e s gher

possi bl guélR a9irMBbéhe user a pressing feeling or a "click" feeling when the
touch panel 1s touched or when a thin operation key is 25 pressed. Further,

the oscill at The estillatorysactbators 1953 arel éi Sb awe ¢he sanwuasiithg ostdtatoni c
conponents etc. to mal function due to their magnetic force. Fourth, these

osci | | aeotuatercllatexnamed nothes firsty embedégent.| Futhek dhe damper 603rand
of ai1 - hrascilletanyctuere 13aRB8I Lhat (re HE KRR 4tgthecursdg of the "
Fo4D8/ 3%193‘?)lay 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.



86 of the permanent magnet and the coil. Further, there is resistance to
det eri oFQ406/B 145 t he accuracy of nmounting of the permanent magnet and coil
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 devicg4%s easy. Further, even when the

el ectroni c device body or housing or 0Other support nenber for supporting

(for " exTRreOrintic Golsh gnst 12 SHErtFghch S BespmiieBlited e not -
firm : ; . |

L ar ge. ool et P ha RS pabsS ABzopE WotfE TRFatioh, BBhedted LTS < o0
to 952 gagiat I%Q%tﬁﬁwr.bqilﬁ'&téﬁﬁ :195 e vibration to the vibratory nenber.
This is swta(EIe or use for a [ight weight electronic device or portable
el ectroni c dBlyteéahatiféf fthe iconithst RICtdsth@roenesiticn WSvibratiba Rom thé nce an

audi bl e band audio signal is applied to t%e coil 962, it is also possible
to il ogellaterylsctuatods! bt $a andci LS dnsre3ponse tO L tauscls apedationrareshe | f i t
is possible to make dual use of vibration generators and sound sources in
this watoudh parelpd@2; pprtrobmpye kel gerfermed 1nHbei sagnewai asthe pabeation

cct tat oFQnSbProFBEME lﬁ%%ﬁaﬁ' o et G i@:é%?@%?ﬁfi%@w REoL OB 1 he
o1 1 oct , Uil e ByCiHaPOss 35RaP 15%p6°F1 3 e CBtR8,ES AospliifinL”

spring g d : I %@38 i LGt dto
the vi brﬁgﬁgégaﬁngr}%éegﬁgﬁgahg?@%hﬁ R‘é’@x‘g%}gs 1‘{{9édpﬁeﬂﬁ\’/bt§|8# écl%\{l onsi 6 ove,
embidli NEHY driek difRaR! f5Idd t6'\(RE0seilIneie aettitets EH5a Y 118b ardeet fent s
are in the end only illustrations. Varidus nodifications are possible

wi t hi n freqaegeiesoforovausifgt the towth panehé(02 és aesonateeat ifoequetvées dbt owi ng
may be consi dered as_enbodi nments. F0406/ 31 OS 87 [Moudification 1 ] In the
first epdatingghe oscHéatoryrectpatars ki g ard d 15bithgmse|vesttasgsesats. wavef or m

P s o] S SRS LSRR LA S
pecer O B i Bt BT 500! RS VBTl B 21 o

vi brat i geiti it ) DTRb | ; engt h
of ‘he SgHaftity dctiarRENISAPl L Tb ae ABraited fife RAUIE Ll ARpHY oo
sanpl e gaheél 501 idhabsoibed by di@dadiperss(, oTerelhre, did ¢ontindof! theeeesai i on

circuit 114 converts the sanple data froma digital to analog (D A) format
t o genedispday hef dhevlqguid)nedystdl Mdiiplay apamel 311 doekenab dlieker,r so the t hird
enmbodi nents, a, user can designate whether to enable or disable the .

vi br at ingw @fﬁ& CORBIY. 15| gaphite ‘élgs\é,cmnﬁargdm1th3ao¢a§§| egusing élesgﬂ&dn for

Functi oAl E: Bl BHERTAtl 1o VIBHER o8 ARIhE FERl B ofimehlcrront

i i t is i N 4l 1153 th
VA of 't oo gt BB IRFIGE, A0l oskifte gl WP Tk DRCuRRb, L0 )
I N accopetaRestsM 15n bhd @f§bgdtaﬂﬁdli]gﬁgum‘z~t?xstaFl¢ﬁ§ﬂaypéﬁ@l SOV dtde.of the0 the

case of detecting operation input fr e touch pahel |02 or the operation
keys 10t¢auchopddS02idtathem #E3Gu2at iser sdatiormap viewhipr \eixiplainimgn anrinterhal n
accordance with the value of the vibration fl.ag.@étM?dl ficatlion 3] For
exanpl estrueteirg of senATMh\Mdnaccordinghtaah snodidicasion elthis embadioreati bntlgs panel

and Tor éh'me,?m?h@%g °§£{eh %hi%ﬁ?ﬁsé‘é&i{fr?ﬁgﬂﬁtv?cﬁ :é&gigfy&a% afhiatocl (1 lK Hhe
! gue . dhass fronenvnes
el hﬁaf)% 3 13 orthe AR raE off e Bl RLbdRlal cishin PodR STl 18hdics
al 1> of %€ rido} i &
Fur  ner 4 gh Tl BR300 ittt e R AFE body BOK THUTEM 31

controlling Hage r‘ﬁe“li??eb’cﬁfstélhﬁsi)lﬁ{a‘?m 30 id fixkdagtheahair B@dzesmf t by

i
vi bration including d ing the v Ion generator 991 . V\}len t he user
swi t cheef ahe NI'M f5 Ik eXs W9 aredt e tioigethe itonch grarie]l SR liy aviached toethe
fingertip, the control device drives the vibration _ﬂenerat or 991 and 5

t r ansmi tiquid isrgstabuaisplay heartel ngf@l tthpough tomdy ther oscillaterygacthetays/ bffa key
992.



Further, in the lighting facility, the amount of the |lighting can be

cont i nub0406/XH¥nged from bright to dark. I|f the user operates a slider
switch 993 for instructing the anount of the lighting to the control device
by his or her fingertip, vibration of a magnitude in accordance with the
anount of lighting 10 changed by thii operation is transmtted to the
fingertip of the user operating the (Pider swtch 993. Note that instead of

o 50 2000 i 0 SRR G Pt M8 B 33
e 8 e S0 SHBKHEE R i PP SRl B AR Bty |

el ectro '@héig?/d esyiPacd'BY the tau&@gga%elpml byrthei\%woﬂ ;geheﬁz%b BPtige r emot e

controller of a television or vi n the case of suclt an el ectronic

devi ce, obéillaforsuhétuaterst 113a aadot 1 5b.oFufthetseihce tht liguidt chasalbdisplagcei ved
froman operation key by causing the operation key or housing to 20

vi brat epahélb§i01 iis dixezhtelthe mainebédy $0at it daes netrivibirate msch aballdevertt i on
of vibration generated fromthe vibration generator such as an_osci]llatory
act uat othaughyithreengacts stheooseillateny actnators rldéea and pblYandihetetore: the he
front surface OL the.tﬁjéh anel ~or 25, the fdi rection essin

of. t he
oper at i SWugBYys shewn HeF1G: Rd enables siagilay of ﬁ%ts(fpibﬁeog?aéﬁgcﬁ'aﬁb‘ﬁltﬁ%(‘f%% t he
oscillatgry actuator.is n ~mai-ed to the frequency for causi ng resonance
in the Rﬁﬁ%‘? ﬁ%uSﬁlrF&?@Wrbﬁig:[Gg?%t he el ectronig dev?/ce or the Iigqui d
tal di i it t i
Ccluator i ¢ SERURETFICET Y PRI, 1 alf Seitfchal VRw illbSFaihg intendlY |
is @t strhB@Res SFAVIHR 52,153 esU t andh 59rdceordivigt RO6thed maodificaionkeof thigiuency

of the DC notor correspond to the natural frequency of the housing or touch
panel otntbulirlentt First, asdshovee inFIGH &8, iitis possilyket tal atthchpa diqupd el stat ovi ded
with the touch panel or the vibrator itself. 5 [Mddification 5] In {he
first tdispley fpanedrdbditaehesmaimecomesr 24 thrpugh & dampst i3, the liggid o a

exampl eoryeal displdy BaneChavind tie Kk pRbe Loy A aC PR GrdisklatgouTace

rboa nant hviBacTiial) ArtARTIdsa g TTEROAITRE & 8k SERck T *UeThg
ﬁe 2ﬁgmﬂﬁ§tca@39§%eﬁﬁn@e @?ﬁ?‘{ i e\ﬂ%&WeenFﬂfeel’igﬁRPc&éYé’ltﬂi'@g%’&? gﬁﬁeelrﬁﬂy' res a

nismfor obtalining a I'e mass necessary for cau
gener at bad Afaini Body i 30n dFCRXATNE 500 Byradystin®vhly eondiguiration, it is
reciprocate. In the above 15 enbodi nents, a permanent nagnet was used as
t he mecpassible focavde tientought paned fiG2atn wibratsimadiectionapémpenditidantyabl e
wei ght however may be conpri,sed, by assenbling a perpanent magnetsf'wé% part

of the Menbent shrfage kieitaevibratiah genetated hya Hishosailiiety AstHater in
wer ghi . et bl Nofech ﬂ%dhégpfs R %ﬁ%@ﬁgﬁé{a&ﬁﬁ%pﬁ%fﬁﬁﬁwigbe
roval o e f iU gpCR HAR! 507 Aol HRRE oGy sHICHideldy Pl 308 ' e

coi | asePﬁéfénﬂ?&iB?aﬁé’?i ght having a suitable mass. Further, the |inear
oscillatory actuator may al so be novable iron core type linear oscillatory

actuat or. 25Fumtercas shoavsa FIGt @9 iadsugisorpaossiblel tw ablach the- tiguidd
el ectrostatic type oscillatory actuator using electrostatic force. FIG 82
i s a vienystal disptayapanelg5@h having thestoarchopangh §03sleid patits ¢ispbayusuriace

osci | | afothe sainaveraihl Ruough e pranaanyctiateryhia 8ad b Tacllsi th an
el g5 O%aelseS 9% vive ,' gecléebr%n(c:g S prO\EPdd'e%G{)gt%)eSen 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.



90 80l, an electrode 804 provided at the inside wall of the case 801, and a
spring §0406k®t@5that 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 ght 393 is supported by the spring 805 in a
state able to linearly reciprocate in‘the vertical direction in the figure

{{gure, "has. (HEBAUVED Bahat 5 FG o &' Brilse BsSls kg aien 3he fieidl,
Note- t naty Tk b el 0k PEe APRBP HeR S0 L e ATMCS A G0N eh e o

wei ght i i : ) n i

b ovi de AL 0% MHERURIdTREsta diSplEY pahf S HARNGUREISIRH RN 502

el ect r odigid86R itsTdisplB} SGifhod andOaviagsthierddcitatory modudtows 195anintl$1§Bnst ant
potential fromthe outside of the oscCillatory actuator 800 at all tines
whenS t hpldcedoatiitsl earr surdacelalrothi80fases deleagankce ve proidedhbebween thend,
the el ectrode 802 of the novabl e weight 802 is sxﬁgiied wi th an AC voltage
(drive diggadicrysial display manstSideand the maiarepvarnid.dnathds coofiguationt si de

o BT AT e L TP BBl £ i
Y A L S R A

wei ght §9§R§?§§§%5€ﬁﬁaqlgg.direction inthe figure. On the other hand, when

t he potenti e electrode 802 and the el ectrode 803 becone different,

thatQis, pluFuatherMadUshowReinCFRGISH],oft ishglsdi posyiBRE 16 iAatacRStRS ligRed each
other. Due to this property of electrostatic force, the novable wei ght 803

noves i orystel disptaydparel $@h hamirngthe tomeheparie & 02skid loatits dispay strfac800
according to this nodification linearly reciprocates in the vertical
di rect i & the mam bogdyr 80a wft thesAIM. SFithrough the oscilatereactuaters di5anhe

ool procell Phog! A RyRigbls el D022 Lot ongl RSO ST
5 aCOnmSRLE) AP SIS0 B i BAIETLAI G50, HRP IS e

co ne ry ' i 3ittiar i 805 is
Pl e L ey 2 R SR Bl POt R BibL 16 3RSt e
connect esuch it 502 to0 vibeateobt gie hibegior gdeomeratedi byoded ioxeillatoey
principle of generation of vibration in this oscillatory actuator 800,
however actumtbesskEtbaandHd Sbse of the vibrational acceleration occurring by a

counter force to the recjprocati on of {he vabl e wejght 803 in the same
way as in t hé\li)é)c,fi theamedjligationg & OWIJSHbFMmJgiZ%ZéP iFrId-%‘bl ceus¢ the touch
enbodi ment ., Bunt her ., FI G, 83,is a.yigw f.or.expl ai ni n el egt tatic type
oscr | | apang! 20PubY sibiE spaetsT  §ith BN bR, BatsPT Bt on. '
th onfy ' ' [ [ I POt e
 heagonTAIMs) 98, SR IS, HedkpBedp WFithe O ARG Iouth
recitpr O‘éﬁbﬁﬁidw Bytﬁb%étiéﬁ' ¢hgl 2abnéle f(%\ie'r&tiéﬂ t6 &haduih li)’a'?ibl 302i BaIBBEA at ed.
Further, "the oscillatory actuator 850 has a total of two pairs of counter

el ect rodeczivethat is, the el ectrode 812a and el ectrode 814a and the

el ectrode 812b and el ectrode 814b. Wen one pair of counter electrodes are
in a repel | i Nptetthatjn this embedipant, the explanatior veas madesofithe caseanf

attracting state. Therefore, conpared with the cil)atory 20 actuator 800
shown i gHleying a ligaic rBistalodisRIaN a & é@[}sm@yc i%pi% @Yffle R ght

8l 0 recipra beconmes. doubl e ang.a greater vibration cap be generated.
ot ¢ nafsa e SEPRE, PRERIE Aishiey, o B PO ERPOSIE MbRse dhs ot Chonn 1
FIG 82 I nﬂ?% I v i t r qﬁﬁpﬂﬂts

expl ai nggl?ﬁlﬁit E(iae ﬁlﬁrs eég&%?:ésgﬂga@ggodﬁgﬁgtg‘gén&ﬁggo hle thir egﬁt%ﬁsy

embodi mMaRinbdrl Fulier, iﬁlﬁdﬁhﬁfe&rﬂﬁﬁ%a}t Ao B@Ft‘iﬁmﬁéuﬁeﬁeuéﬂﬁ of @bﬁhgoind he
drive signals, etc. are not limted to those shown in Fl 82 and FIG 83.

[ Modi fi ¢lad like. 6] Further, in the oscillatory actuator, the support menber
for supporting F0406/ 3105 92 the novable weight to be able to reciprocate
inthe air is not limted to a spring, rubber band, etc. For exanple, the
support nenber may al so be a guide rail 967 as shown in FIG 84. In this

figure, the novable weight 963a is provided with a hole passing through the
vertical direction in the figure in its center




5 The guide rail 967 is provided to pass through the hole of the novable
wei ght B6308/318% end is fixed to the case 961 in contact with the

vi bratory nenber. Even when using such a guide rail 967, it is possible to
support the novable weight 963a to be able to reciprocate in the air by the
magnetic force generated fromthe cogi 962a. Further, this guide rail 967
limts the direction of 10 notion of“£he novabl e wei ght 963a and functions

to cause.ljnear_reciprocation. [Mudification 7] In the first to 12th

enmbodi i_sl,Xtﬁ@nlg_ﬁéiF@Fgan uni t fOL causi ng vi bration b)lé t he vibration
oot e it s SRR ehboilRHE PR R SPRE RS Rn H Bp BBEIRISn 1y
or a NMDYgGjcet Eﬂ?&ﬁﬁ;ﬁg‘ khat! 8R! ?%?raﬁbnoﬁxggdtaﬁgﬁt%nv%é yed P eige Qsep byt | N9

devi ces. Furt IS poss etou ot o coupler type, resistance

type, coffirationt yPa medendiat ‘diﬂ’@t@h@éoﬁcﬁ@g,tOOthBﬂSﬂg]EYOﬁﬂw)bpéréﬂmﬁn t, ot her
n

various types of touch panels. 20 [Mdificatio In the first enbodi nent
to the Nutb thabndihieensbodineerdx theaerplanatioaswiththe made fhasedon thfe PDA
application of the present invention to a PDA or an ATM_ The present

i nvent i 40 expleined iof theofirgembodunent. dhespforeethe samerrefsremee anumersls | e

P s She a1 B SAACE Rl APl oo
a1 S0 beoLBRraEs EoflrRGh At uf St Emosibi il BEBURERNG machine. cash
regi ster, car navigation system household electric appliance, or other of

various types of electronic devices not having portability. F0406/ 31 OS
93 Wt epcnatpi}gft Bxarapgst roni c device not having portability, it is
difficult to envision a node of use where the user inputs operations by one
hand whi | e hBIGi 3@ ishe wewcofan exaimple ofithet soeeen fisplagnaf thehPDRAOI®, when
causing a location ather than the operation unit to vibrate in such an

el ect r oageording de,a firstbexamplg of resent: embadimephrAs showie imdbeifigutgher
e o SR e SRS A 00 SRSl LRI a5
i the rogorii iRBBRERRRT 302 aRGRM ek e “FeRinirioly HefsRH S0 Th

I gps d lﬁglngtﬁin bR @ﬁﬁ&aﬁﬁichég’ a ﬁ%ﬁ&%ﬂ fHﬁhﬁfbfLﬁtdﬂ BYHISof ’Hergg%ét}lti anel

152 7s covering the opening. e-user perforns a touch o n on

the toudotpatielt s Mbieks sdhaol thér wictofbuttensorge abhbn gieesolfer 151.
Note that the operation console 151 is provided with a cash

deposi t ideptifiysme tisé tapadpbuitons.154 or a coi n depositing/ di spensi ng openi ng
155 in addition tao_the touch panel 152. Further, \14? t he standi ng s(iirface
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vi bration gen%rator In accordance wth detection of a touch operation on

t he t oucbordingtes! &2watldas avpefoha datasof meadﬁi&elsa?,nal tv beappliedl to dee 151 b
to vibrate. Further, simlarly, when the user perforns a touch operation,

it can bscidlatory astuatarhbkS when thiagbeuch bptton isfpressed2s torso of the user
consol e 151, FiRie: HiomevalREm ok e iy dumnebiinked Wi ach dRHCB AR | gur ed
dertit s BifESR i ABTfoBEeen SRARE gy ThtiSed iRLEIG 38 T30 thsea
CLAIME By, GhE FHEQNeyIE VO £ he QRRE! sTERAN 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,



an oper%;in%M5F6% for receiving an operation input; a vibration generator
for gendiOd bration which is transmtted to a 5 hand-touched portion
of said electronic device; and vibration control neans for controlling said
! . g
vibration generator, to generate vibration when said vibration control
nmeans detects that said operating unEE has received said operation input.
10 2. An electronic device as set forth in claiml, wherein said vibration
generator conprises: a ight; a su rt menber for supporting,said,wei ght
so a5 t SmHEHle 5atagan@3ﬁsﬂﬂ@af%qm§%f §0% SE’B%'?:EI%ﬁFéP dwa;%%km&&@a to
sai and- e portion or to a base nenber of said vibration
generat3%?k§§§%§§Wé'base menber being in contact with said hand-touched
portion; and Ltat] | r KRLI e ] Qr
Db o oI NG 25EP (BAORESIAS SolBR Rk 9S8 RE PDACAD i
el ect r oionfipRirati6n apith dis forlidt fingehtiy, thé tonbhrinel il02aderess tHatdoughng
said vibration generator to generate vibration, said vibration control
neanS apperason ansaoutputdabuch signal tt the €RUiMS. Silygm€IPUtld 3cfinds thei d

vi bration generator or said hand-touched portjon to resonate. 25 4. An
el ect r onX ¥ erardiratgdatatofi ateuchad ppsition basadpnithe Janeh signals refergdaer at or

S R s Y
roans. odht oy BT beddy BoiR hE ARG dhta s WaaneCw iy REd) pg O O
frequengye QEWA%H%EEEI ea%i?ﬁéﬂé ié&wﬁ@éwﬁ‘;WBﬁﬂ%ﬂ' portion is caused to

resonate. _ ronic device as set tforth in cl ai _m4 or 5, wherein
; fﬁ, gw gn of Snidequéntly, thesSCPRP U3 BiftPutshitie raldwaeeRh tatasw) tHd @rive
pe
signal generation circuit 114. At the same time, the CPU 113 instructs the

generation of the drive signal to the drive signal generation circuit 114. The
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
20 115 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



each tinme at a sanme position. 7. An electronic device as set forth in claim
1, 10 sED4068/4Q% further conprising designating neans for designating

whet her an operation input should result in a report by vibration, and
wherein, in a case that said designating neans desi gnates execution of

said. report by vibration, said Vi\?\/:]é%i on control neans causes said

vi bration 15 generator to vibrate It detects an operation input. 8. An
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gener at or conprises: a wel ght, a support er for supporting sard
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connected to said operating unit or to a base nenber of said vibration
genes at thie vibrdtienigeéneasternByletoptrighthis conbigusationy it his passibbpes ghange uni t ;
and excitation generating neans for generating excitation for supply to
F0406/ 3tlus newles af vibwsitipm for reporting Sat @ kiey @peration daishesnareseived ah

el ectronic device as set, forth.in claiim@8, wherein said vibration generator
causes glegponi¢ %swq;‘mqawrd%%wth H’%OHP%QQE(S% of 5 contact made by a
user, and an opposite direction, said direction of contact being that nade
at a time of an operation input to said operation unit nmade by

[F-2: Second Example]

10 FIG. 38 and FIG. 39 are views illustrating the state where a user is
dragging an icon displayed on the display screen of the PDA 10 by a touch
operation on the touch panel 102 to transfer it to the "trash". Note that the
"trash" spoken of here 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 actuator 115 for each type of instruction

20 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



said user. 10. An electronic device as set forth in claim8, wherein said
10 vi br H0466/TWM rol neans detects that an operation input to said control
unit has been received, and then causes said vibration generator to
generate vibration for a predeterm ned period of not nore than 1 second.
11. An el ectronic device as set fortg in claim8 or 10, wherein, in a 15
case of driving said vibration gener ?or to cause generation of vibration,
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any onec@ﬁtiﬁh@hm@ @ivteca%akvﬁ@f@tiim_sai d operation unit has an operating
menber; and whereéin said vibration generator causes said operating nenber

to vl brate. FuRhedcda3showndn BKG. 39, whentthendraggediicen assusarpbsed lovien cl ai m
8, further conpri sicng sai d device further conprising designati n% means for
o
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from the waveform data table 112b and drives the oscillatory actuator 115. As
10 a result, the user performing the touch operation is given vibration indicating
deletion of the icon.

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.

20
[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



10 an operation unit for receiving an operation input; a vibration

gener at 504063 d¥nerating vibration which is transmtted to a user; and

vi bration control means for causing, in a case that it is detected that

execution of processing instructed by said operation input to said

operation 15 unit has ended, said vigéation generator to generate vibration
16. An electronic device as set forth in claim15, wherein said vibration
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wei ght; a support nenber for supporting said weight so as to allowit to
FO4(%/ 3rédiigriges ¢leatptlme dkaob% ds dbeingpdraggedniiderehehegmearoyci¢d ob thai d
operating unit or to_a base nenber of said vibration generator, and said
base me B8 agcomlingntacthewithitds axampder af i this .embodimente storest ithe
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0 reciprocate, said support nmenber being connect to sai d hand-touched
port0d ona@fuatér Bl HIsLeaEbEstion. said vibration generator, and said base

menber being in contact with said hand-touched portion; and

The CPU 113 obtains the value of the parameter in accordance with the

position of the dragged "knob", reads the waveform data linked with the

current value of the parameter from the waveform data table 112c, 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

20 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 excitation generating means for generating excitation for supply to said
wei ght , FO4064LH3 sai d wei ght to reciprocate. 20. An el ectronic device as
set forth in claim15 or 16, wherein said vibration generator transnts
vibration to said operating unit or 20 said hand-touched portion of said

el ectroni c device; and wherein said yiLbration control nmeans, in a case of
driving said vibration generator to é nerate vibration, applies to sai d

vi bration ge or.a dri e Si naI for causing,.on ai d.vibrati

gener at or %&seﬁtam 50 ahAngg o8 s AR H Bisin 04 tBér drive S8nRbmnat o
25 21. An e ctr deV| ce npLisi oper at | unit for ving an
oper at i BFOP the rggiug; of 3¢ &Prag}?@%ta EAEk Al dPnkni G & The wai oh
is tran§,m111ah%gl to said operating unit; F0406/ 3105 99 a second vibration
generator for generating vibration which is transmtted to a hand-touched

portion of sai fseb§slairdd abaoy! @@coﬂiﬁ%vﬂobﬂ?é itRitdCOxdmPle BFafhe pRsentn a

case of detecting that an operation i nput to sai d operating unit has been

recej vedmbmalitenit) imtheatadecof tieteeeingfa seuch bpératiin forbeledrigingghoaadter and
sai d second vibration generator designated in advance by a user, to

gener at of themarameter2on the tonebtpanel cl A2swtheCPtD rthucsausgs the aspdtatorng uni t
for receiving an_operation in
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first vibration generator and said second vi bration generat or 1 n accordance

wth reepbtaﬂloﬁ detection by said detecting neans and causing the said

sel ected 20 vi bration generator to generate vibration. 23, An electronic

devi ce as selNdterthat the aspech of2theninsreaition aecording éo tthatthivdi examplecof ng
means detects that saj.d el ectroni ewﬁe IS not. bein Egld by said user

af ter dEI@PIeSeyt emhodimespan alse bs,applied t@&melﬁﬁgp ¢ AgViss having 8 peen
recei Vedpera%{ndg \r/rlle%gétl‘ 0k 882}1@1%% geeae}ﬂlsesslayuaslevsar?a%lg Vaeﬂ.lg (;f tﬁ'x%t pe\{r'a%{e te{* on
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
20 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



generator to generate vibration. 24. An electronic device as set forth in
cl ai m 2F0406221 0nherein said first vibration generator conprises:

F0406/ 3105 100 a wei ght; a support nenber for supporting said weight so as
toallowit to reciprocate, said support nenber being connected to said
operating unit or to a base nenber oé said vibration generator, and said
base nenber being in 5 contact with %i d operating unit; and excitation
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caus® sai d win ghis tembedinperte ahe. to2gh panel e€tthenPDAlel) canadetst twoth in
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from the touch panel to the CPU 113 differs from the case of a touch operation

to the case of a pressing operation.

Further, the memory 112 of the PDA 10 according 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
20  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



FO0406/ 3105 101 reciprocation or transmts to said hand-touched portion

vi br at i BA406AIS erati on caused at said base nmenber by a counter force of
said reciprocation. 5 28. An electronic device as set forth in any one of
clainms 8, 18, and 24, wherein said support nenber is fornmed using an

el astic body; and wherein one end oa%iai d support nenber is connected to
said operating unit or said base ne r and another end is connected to
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el ect r ofiind thevpasitian ofen téwntt huttonathe BRXA df0 transmitsato the uer vibrationd 25,
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desired touch button and presses against the touch button, the PDA 10

transmits to the user vibration for the pressing operation linked with the type
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.

20 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 fingertip of the user in contact

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



direction of reciprocation of said weight performng reciprocation. 5 34.
An el ecti0dI63HRYi ce as set forth in any one of clains 2, 8, 18, 19, 24,
25, and 30, wherein said vibration generator further conprises a brake
means for, in a case that generation of excitation by said excitation
generating means has stopped, contacghng sai d wei ght and causing said

wei ght to stop reciprocating. 10 35.%YAn electronic device as set forth in
any one of clai and 30, wherein said vibr %hon

I 2, , 18, 19, 24, 2
gener at @res,s&ﬁ%pgsgaereat apaegegsrral leveliof prgasire oy gREIP of theyusi ng
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devi ce stops supplying current to said coil, causing an input end of said
coil to short-circuit. 36. An electronic device as set forth in any one of

claims 2H: &ighth Fdtbddimert] and 25, wherein said excitation generating
means i S one which causes generation of magnetic force as said excitation;

and $wherein Jaithevpresent embgelintent odeserijstbon swilH beegivien, o aind eaeproeric
menber, and said excitatjon generating nmeans_in a space seal ed by a case 25
havi ng devige havimgnan iandes frepert Bpdeforgieportingitbatdaniopsrados énpavhas in
any one_of clains ii)é& 18, 19, 24, agd 25, wherein s?,id exci,tat|on

gener at begnAeeeiyed Rssaund as vigll an acibraipRreront sede forrepesiing that av3 as
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the report mode in accordance with the level of sound of its surroundings.

10 Note that in this embodiment, the same reference numerals will be used for
portions common with the first embodiment. Further, an explanation of

portions common with the first embodiment will be omitted.

[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

20 604, |

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



38. An el ectronic device, conprising: 5 a display panel over which a touch
panel i ¥0406 Hdsed; a vibration generator installed in said display panel:
an elastic nmenber forned using an elastic body, for supporting said display
panel so as to allow said display panel to vibrate by vibration generated
by said vibration generator; and 10 éLbration control neans for, in a case
of detecting that a touch operation sai d touch panel has been received,
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as set forth i'n claim38, wherein said display panel is attached to a
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menber . FO406/ 3105, |1 04 4é. An el ect ron'gc evi ge, connqr.i ij ﬂg: &dj spl ay
panel overtaiihlevel sueb gsnnghestreet astgporh by adbeepingsorndds liERsttacive.
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recei ved, causin ratlon gener enerate Ion, and
wher@i n said vibration generator conprises: a weight; 10 a support nenber
for supporting said weight so as to allow it to reciprocate, said support

mermber  PH-DgOperatéon of BighttaEtmbodiphent] panel or to a base nenber of said
vi bration generator and said base nenber being in contact with said display

panel ; and e¥d( 48 isra feovechaitgr explaining the pperatiomotthe reparbgontiol suppl vy

to 15 said wejght_ excitatiaon, to e I d weight to reciprocate. ..
processir?g 1 executed by time a)ua 175 n ‘2 IQBA &0 accoxpclimg to this

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
20  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



42. An el ectronic device as set forth in claim4l, wherein said display
panel i FO04064EH¥Y to a housing of said el ectronic device through said

vi bration generator. 20 43. An electronic device as set forth in claim4l,
wherein said display panel is attached to a main body of said electronic
device through said vibration generagQr. 25 44. An el ectronic device as set
forth in claim38 or 41, wherein saiud“vibration generator causes said

Gener at M, ShERiEaEREs of 168 PO, 60f 13, A ecihieby tespresst deveboh seRBgh 2 panel
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inclaim In sard support nenber 1s forned ustng an elastic
body; agtbrisfhesendration eirduitt 1$4i tb Tepoppdidt deeeuchsopertiret ¢dst besmi d
di spl ay panel or said base nenber and another end is connected to said
wei ght . receivéd tethe usemby vileration. ddoteethat the pracessing im $8pB60flanditke ei n
said vibration generator causes said display panel to vibrate in a,

di rect i tollowing steprdis simtlar doatheypregessurg saistepliSHapngdathe following
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of driving sald ration generat or ration, ation
cont@ ol siieshesathe irepoito nsede forbreiorihgdehar af adueh 28pétation hiagnBeer or
causing said vibration generator or said display panel to resonate . 49. An
el ect r onéceived itoethecaurdioi reipogt neodé eplthy ;viBfatiort cepdrt ppode basedromgha

di splay screen of said display; a vibration generator provided between said
di spl ay measusement tesultsphtaineds Goms thpseundyoLHNg MeARKERERE CLISHI

di spl ay
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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

20 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



F0406/ 31 OS |1 06 operation on said touch panel has been received, causing
sai d vi Bi04066h1Q&nerator to generate vibration. 50. An el ectronic device,
conprising: 5 a display; a touch panel covering a display screen of said
di splay; a vibration generator installed at said touch panel for
transmtting vibration to said touch_ panel; a vibration absorbing nenber
provi ded between said di splay and saﬁ 10 touch panel for absorbing, from

anong vigbrati c onent s, geperated fromsaid vi bration generator,. a
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nmenber fotuatoPRdStitndf SBudhegithet wavehin @fahkadrivé signdleforpiirie theai d
support nenber being connected to said touch panel or to a base nenber of
sai o5 vi oseillatorygactuatarol 15 tmgenerade saundrieabshobeai igFI@. 60nt act with said
touch panel; _and excitation generating neans for generating excitatjon for
supply to 25FsutherElGho leiscan gkpmple 1of thguwavetorm wéithatdrive signabfotat e.
52. An electronic devi.ce as set forth in claim38 or . 41,. wherejn sai
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An B ecigeferatirie\soaadashewhn 19rFIG] 50:! The procesbidgeifor synthésiging therember
I's formed using an el astic body; and wherein one end of said support nenber
i s conneavedorrn foxi gbrtevatihg pabmitianr asdithebaavefornbor gederatotghsoumdds i s

connected to said weight. . . . .
executed by the drive signal 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, it 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

20 115 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 actuator 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



10 54. An electronic device as set forth in claim50, wherein an said
vi br at i 50486£d1®5 ng nenber uses an el astic body. 55. An el ectronic device
as set forth in claimb50 or 54, wherein said vibration absorption nmenber is

installed at a position not overlapping said 15 di splay screen.

56. An

electronic device as set forth in C'é‘%m 49 or 54, wherein said vibration

generator is installed at a position
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ot overl apping said display screen.
' f clains 49 to,52 and
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An el ec

tronic device as set forth in any one of clainms 49, 50, and 58,
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said vi
si gnal

bration control neans applies to said vibration generator a drive

poritiedusi ng said vibration generator or said touch signal to 5

resonate. 60. An el ectronic device, conprising: an operating unit for
receiving an operation input; a vibration generator at |east a part of
whi ch i

el ectro
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FIG. 52 is a block diagram illustrating the hardware configuration of the
PDA 70. As shown in the figure, the PDA 70 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 beep generation circuit
603, a speaker 604, and a wireless communication unit 701.

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



vibration control nmeans for, in a case of detecting that an operation input
to sai dF®4864310% unit has been received, causing said vibration generator
to generate vibration. 15 61. An electronic device, conprising: an
operating unit for receiving an operation input; a vibration generator for
generating vibration which is transn%gted to a part of a housing of said

el ectronic device, while said part of“said housing is 20 different from
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oper ati ng
10 For example, the base station installed in public facilities such as a

station and a movie theater transmits a beacon including the control bit data

"1" within its own radio area. As a result, the report mode of a PDA 70 which

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 designate 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

20  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 control 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 report 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



menber. 64. An electronic device as set forth in claim61l, wherein, in a
case of F@#d4066310% that an operation input to said operating unit has been
received, 15 said vibration control neans identifies a type of instruction
i ndi cated by said operation input and causes said vibration generator to
generate vibration by a vibration rmgg | i nked with said type of said

I nstruction. 65. An el ectronic device}y conprising: 20 an operating unit for
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10 received by the wireless communications unit 701 (step T101). Next, the CPU
113 extracts the control bit data included in the demodulated beacon (step
T102). Further, the CPU 113 stores the extracted 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 control processing for reporting
that a touch operation on the touch panel 102 has been received to the user by
20 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



67. An electronic device as set forth in claim®66, wherein said 15

vi br at i d1049643185or causes said weight to reciprocate under excitation
generated by said excitation generating nmeans and causes vi brati onal
acceleration at said part of said housing by a counter force of said
reci procation or transmts to said gg(rzt of said housing vibrational
accel eration caused at said base ne r by a counter force of said

reci procati,on., .20, 68. Apmehectro Lc device as set forth in claim66,
wher ei n@‘é‘?léfegdﬁﬁbﬁtusﬁ’é dAeTEPPBING 8O0UREng an el astic body; and wherein
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case of driving said vibration generator to use vi bration, “sal tion
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causing said vibration generator or said part of said housihg to resonate.
F0408/ 3kigial lddneratioeireutct 14 to ceplertithat a conghi bpergiornhaopeentrecgvedi t for
recei ving an operation input; a vibration generator for generating

vi br at i ¢a theiuser by vibeation.tted to 5 sai d operating unit; and vibration

control neans for,_ in ase of detecting that an qpejation_.in h been
feceived at o axblgined aﬁngqqorﬁamqﬂmsesant ngsfmwéﬂm@ﬁﬁ Aﬁgt and
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generator, and said nmenber being in contact 15 with said operating unit;
and excilbedtedrindeneadivi argamAgoerdiaglyaheraportonedei dfod PRIATT0 lseated ynt o
said weight, to cause said weight to reciprocate. 71. An el ectronic device
as set fpowolie facilitias rauzh, asvaemoivie Xbestardangper statiom cantbe gutomaticallpanel ;

and wherei,n S%Ig_ vi hratiqn contr ol ans, inba case of detecting tr{ﬁlt a
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

20 (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



touch operation has been received at said touch panel , detects a touched
posi ti oH04065HIQAH t ouch operation on said touch panel and causes said
vi bration generator to generate vibration by a vibration node |linked with
said touched 25 position. 72. An electronic device as set forth in claim
70, wherein said operating unit has plurality of operating nenbers; and
wherein said vibration control neansy®in a case of detecting that an
F0406/3105,,112 5 10 operation input to said operating unit has been
recei ve@MIftgEntifies a type of operating menber operated and causes said
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operating unit has been received, sal ratiton cont nmeans identifies a
type of ba§s ktadtfon. CThiséfedine thdhiidéfadbgres@atioanIDnfontidentifgingstfe basel

vi bration generator to generate vibration by a vibration node |inked with
sai & t ypatioh iraasmittingrthe 7Beacom.eThet PDA c7@euwtilizes ¢hepbase staticam ID
operating unit for receiving an operation input; a vibration generator for
gener at coptained in ithe baacon dslacationninfosmationishawing thfecutrcng loeation

changi ng ﬁ;aaas for_changing a value of a paraneter for controlling said

el ect r off theidevice Th accordance with said operation input to said operating
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vi bration generator conprises: a weight;
mode. The base station IDs stored in this report mode decision table 112e is
those of base stations established in for example a public facility where use of
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

20 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 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 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.



25 a support nenber supporting said weight so as to allowit to

reci pr oE@406/F)X support nember being connected to said operating unit or
to a base nenber of said vibration generator, and said nmenber being in
contact with said operating unit; and excitation generating neans for
generating excitation for supply to F0406/ 3105 113 sai d wei ght
excitation, to cause said weight to q%ci procate.. 75. An electronic device
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operat i npde)i Fusthesaivhenathe basebstatioaniD showiag thedcursenblovatioadof theai d

wei ght. 15 77. An electronic device as_set forth in any one of clains 70 to
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and the oscillatory actuator 115 at the time of the vibration report mode were
already explained in the eighth embodiment, 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.

20 Note that in the present embodiment, the explanation was given of the
case of using the base station ID 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 location 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



and 78, wherein, in a case of driving said vibration generator to cause
gener at F&406/310%r ati on, said vibration control nmeans applies to said

vi bration generator a drive signal for causing said vibration generator or
sai d operating F0406/3 OS | 14 unit to resonate. 80. An el ectronic device,
conprising: an operating nenber for ?Qntinuously changing a value of a 5
paraneter for controlling said electfonic device; a vibration generator for
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the aspect of the invention according to this embodiment can of course also be

applied to a mobile phone serviced by a PDC type mobile packet

communication network or a PHS terminal.

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
20 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



FO0406/31 OS i 115 83. An electronic device as set forth in claim8l or 82,
wher ei nFO406/3 ating unit is a touch panel. 5 84. An electronic device as
set forth in claim81l, wherein said operating unit is a conbination of a
first touch panel for detecting that either a fingertip of said user or an
operation tool touches said operati ng unit and receiving this as a touch
operation and a second touch panel f ]r detecting that either said fingertip

or operajion tool has . pressed,said .operati unit with a 10 forc reater
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10 FIG. 56 is a block diagram illustrating the hardware configuration of the
ATM 90 according to this embodiment. As shown in this figure, the ATM 90
has a touch panel 502, 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

20 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



el ectroni c device; and report control nmeans for, in a case of detecting

t hat anFOd@6A31@NM i nput to said operating unit has been received, selecting
at | east one of said sound produci ng nmeans and said vibration generator
based on neasurenent results 5 of said neasuring neans and reporting to
said user that an operation input h been received using said one
selected. 87. An electronic device a 2set forth in claim86, wherein, in a
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device, conprising: an operating unit for receiving an operation input;
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generator for generating vibration which is transmtted to said user; 20
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10 501 to vibrate.

[K-2: Operation of Eleventh Embodiment]
FIG. 57 and FIG. 58 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
20 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



an operating unit for receiving an operation input; sound produci ng neans
for pro¥0di06g3 HOS audi o report to a user; a vibration generator for
generating vibration which is transmtted to said user; 5 acquiring nmeans
for acquiring location information of said electronic device; and report
control neans for, in a case of dete?iing that an operation input to said
operating unit has been received, selfecting at |east one of said sound
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real time. Further, the CPU 904 calculates the phase of a drive signal to be
applied to each of the oscillatory actuators 115a to 115d so that the amplitude
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

20 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



said vibration generator gives vibration to said user by causing one of 5
sai d nel0406/3b0pri si ng said el ectronic device to vibrate; and wherein said
vi bration generator conprises: a weight; a support. menber for supporting
said weight so as to allow it to reciprocate , said support nenber being
connected to a vibrated nmenber of 10.said electronic device or to a base
menber of said vibration generator, E%d sai d base nenber being in contact
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accel eratlon caused at said 20 base y a counter force of sai
reci proastiators 945a40 Bl Sbisoothiac tHevampliasde of ther vibration |cucurfg ather ei n

sai d support nenber is formed using an elastic body; and wherein one end of
sai d supmachedrpobi¢ion enchertecchdpanels302 becomesothe graatest die taimutiade ‘
menber 25 apd anot her egg@i S connected to S(flefg wei ghh 5. An electronic
devi ce, inisitsrenceof ascilatory i waveangensrated dgam, gagha of othe, assdllatoryn; a
plurality, of vilhration rators. for trapsgptddng vibrati t 0. sai
F0406/ Si’égmf?@ gagf“afq oﬂ%ﬁnﬁl?re&’gf"ecm$g&mn®f FEHERT Y (ﬁl‘feoﬁgﬁed
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recp)veds #fd egkt Nhiaé. k@egﬁhgoasmf tﬁ@'t}sb\%id rc@ﬂshmnﬁioﬂ'@q%ﬂeﬁn feiege at or s
based on a touched position of said touch operation detected by said
det ecti Wbm'ﬁnsf@nﬂt,causi ng said selected vibration generator to generate
vibration. 10 96. An el ectronic device, conprising: an operation panel for
recei ving a tNotetthapén shiscembodiment, the explanation was given of the case of
adjusting 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.
20 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 is possible to improve the response speed of a vibration

report for a touch operation.



a plurality of vibration generators for transmtting vibration to said

oper at i 040642105 det ecti ng nmeans for detecting a touched position on said
operation 15 panel; generating nmeans for, in a case of detecting that a
touch operation to said operation panel has been received, generating drive
signals for driving each of said pluzglity of vibration generators so that
an anplitude of vibration caused at touched position in said touch

Erual h o FarURaPYe 3hani G, 60 %ee SoTGanS el By CudindieSal ST

I [ f,.Vi i . : i b i I f | yi
Brive sPbrdiditbdnd miRiAERas oS s RboimeRh i AN SPHaBE SInh ousirLY | o
gener at p&ﬁef %()gaB?ech%aATMi Qﬁ{&}rpﬁ{g 46 “ﬁfi@%@@iﬁ%ﬂﬁ{‘%@t SVl BPbhOR: 225 97
An el ectroni ¢ device as set for n cla m9o, erein, In a case of

detect | dgférhaatian 18y SPeLRIIRAOF &3igh RKAIHligRRNGHbNAROBE Rel Bpel ved,

sai d generating neans adjusts phases of "drive signals for driving sai

pl urdl i ayfiné particudatosulstancatovercdddy haleformbablaipestecfive iftinntNote thavsed at
a touched  F0406/31 OS |20 position in said touch operation detected by
sai d dethketliqujdneubstanee,agel, i partiguiate nsubsiangat and qretestiver fdaviafl thisry
waves geng(r)at ed b){ each of said plurality of vibration generators. 5 98. An
el ect r ofetormation laxers30 arg trANSPALENEi m 96, wherein, in a case of detecting

h h ' i d ' | has b ' id
gener at i g mARGCH LA e, 8RFi T LRE oBGMionRert e TR 4 f 1 53 %

ener a _t B AP Katt
posi 1 of TARRER o, Lo AuRbe Mol detoin ot BOAE 5D 02K 36 e P o ans

becpgre }@nef#ad a5y thY d8¢illatory HcRhatdreNaSa0fo 435, e 'OPVRYLIhIEAEML ed by
each of “said plurality of vibration generators. 99. An el ectronic device,

conpri siadpustathe pshiases wf padrive sygnalvo bb appléddtoredachnof aherosdélatonpbl e by
15 vibration is lamnated; a plurality of vibration generators for
t r ansni actuagors Bl daitonl12d sei thaspheaheight pfnthe surfaee tofhthendafernmation
detect] gye%‘ ggbl CaQeadtcPl?cilietdi S(r)lsi?igns éc?onc{gse rh?é}ilgrn_tlpa%ng{ ;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

20 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



20 generating neans for, in a case of detecting that a touch operation to
sai d op&04066ml @anel has been received, generating drive signals for
driving said plurality of vibration generators so that a thickness of the
deformation | ayer at said touched position of said touch operation detected
by sai d detecting neans becones thi n?gr or thicker than that of a tinme of
25 non-touching as a result of nutualfvinterference of oscillatory waves
generated from sai
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of a liquid, gel, or particulate substance. 10T. An el ectronic device as
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generator conprises: a weight; a support nenber for supporting said weight
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said operating unit or to a base nenber of said vibration generator, and
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said reciprocation. 103. An electronic device as set " forth in claim710l,

wher ei ntls@residtsppbedlcotatioar. is formed using an el astic body; and wherein
one end of said 25 support nenber is connected to said operation panel or
sai d base nmenber and another end is connected to said weight.

[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

20 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
A1l 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



104. An electronic device as set forth in any one of clains 38, 41, 51, 66,
70, 74, FOAOG4RH0301, wherein said vibration generator further conprises a
F0406/ 3105 | 22 gui de nmechani sm for said weight to cause said weight to

| inearly reciprocate. 105. An electronic device as set forth in any one of
clainms 38, 41, 51, 66, 70, 74, 92, agq 101, wherein said excitation
generating neans generates 5 magnetic’force as said excitation. 106. An

| t i C. i t h,i f | ai 41, 5 66, 70, 74,
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constant contact with a side surface parallel to a direction of

reci pr oddie memodrys 903, heingiver,pstofes aricﬁbzingcﬂbjeo’cdecieion tadfde Y2acthawnoni c
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actuators 115a to 115d are used as the identification information of the
oscillatory actuators.
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 AS 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
20 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.




current to said coil, causing said input end of said coil to short-circuit.
F0406/ 3F048613B0310. An el ectronic device as set forth in any one of clains
38, 41, 51, 66, 70, 74, 92, and 101, wherein said excitation ~ generating
means generates magnetic force as said 5 excitation; and wherein said

vi bration generator houses said meiggé, sai d support nenber, and said
excitation generating neans in a spa seal ed by a case having an
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shown in FIG. 62 and determines an oscillatory actuator(s) to be driven (step
10 S803). Next, the CPU 904 reads the waveform data of the drive signal for
driving the determined oscillatory actuator(s) from the memory 902 (step

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 actuators

20 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



reci procating by excitation generated by said excitation generating neans.

F0406/ 3E0306%410]5 3. Avibration generator as set forth in claiml 12,

wherein said resistance inparting nmenber surrounds all side surfaces of

said weight parallel to said direction of reciprocation. 5 114. A vibration

generator as set forth in claiml1ll2, erein a plurality of said resistance

I nparting nmenbers are provided at eglral intervals, thereby surrounding all
o, sai d.djirection of reciprocation.

side surfaces of said weight.parallel,

10 115. Siered pn he mﬁrgeméﬁﬁaoﬁqre@s lwﬁ«%dgarea- Melsghowexeralsorassiignlt £ or
supportjng said i and so.a al | 11 to {eciphk | port
menber mﬁgﬁﬁs% 8#3%&9“351‘15 8 %?‘\‘r‘?‘ﬁ%%‘%?‘;‘)’“n@ﬁ'ﬁh% WBCM%%IWSIH @%ﬂe?g wﬁpar ted
by sai d; ¥i t ‘aen : ' ' '

by Sat ShicheRlpGBRTERRI R BE diBiahcbe BETEH The 15 He RS drPaR 16
menber ; os‘eﬁ@llat@;y AMuERIS1a5ane NER) anldodrive tiee 2ldsedt exéillatdiyoacthatorsuppl y to
said weight , to cause said weight to reciprocate; and brake neans for

bei rfy brought into contact with said weight, in a case 20 that said
generation of excitation by said excitation generating nmeans has stopped,
and causi ng B¥i:dThistseptlo Embodhinagntdai d wei ght to stop. 116. A vibration

generator as_set, forfh_ n claim113, further conptisi.ng a guide chani sm
of 'said wei gh thisi AbEAUBERL, fay WradpgIaEnesalDE SitAble QT Ha %ﬂg‘ézﬁ% t917. A
vi bratign nerat or. as .set..forth in.clai 12 or ,115. .which causes said
wet gt Paeftfihenpgrindines il B’ oo Aig ol g sl Bl SRURIS B

exci tat| i n a ' ' | H I-QR; I d
oXCh Lo S SERGIAHERS (3" mphIERUSRaNER Shhgha 95 e’ KRBIBKoRY ¢
or f( ang&fiafort Which ds&d BpRi@aneAt HiPheY A thé nGPAblacs&ight ahdausay desl at

sai d base nmenber by a counter force of said reciprocation. 5 118. A

vi br at i prowgdier weightaso siedry treciprochtel byl ¢Reatromagnetidiefoece smiad sapport
menber is forned using an elastic body; and wherein one end of said support

nenber genewste¥ibragiono sai d vi bratory menber or to said base nenber, and
another end is connected to said weight.

[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
20 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



10 119. A vibration generator as set forth in claim 112 or 115, wherein

sai d ki h6406/3dxe generating neans generates magnetic force as said
excitation. 120. A vibration generator as set forth in claim112 or 115,
wherein 15 said kinetic force generating nmeans generates of electrostatic
force as said excitation. 121 . A vipration generator as set forth in claim
112 or 115, wherein said excitation g(inerati ng neans generates nmagnetic
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device, 5 causing a wei ght to reci{)rocate at said vibration generator, and
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vibrati Bhusg S SLBpaRk FRnBEk rotmntised el o slttic Badye SUettaS: # phben st ep
of: in fafigse of detecting that execution of processing instructed by an
operation Input to an operating unit has ended, causing a vibration
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thereby transmtting vibration a user. 125. A'vibration-type reporting
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of : 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
oscillatory actuator 950 is based on the use of the oscillatory vibration
20 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



F0406/ 3105 127 in a case of detecting that an operation input to an

oper at i F9406/310&%s been received, selecting at | east one of a first and
second vi bration generators in accordance with results of detection by a
censor for detecting whether said electronic device is being held by a
user, causing said selected vibratiog 5 generator to generate vibration,
and thereby transmtting vibration t 1sald user, sald flrst vi bration
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15 generator provided in said electronic device to generate vibration by a
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oper ating un e to recipro el ng supported by

o0 oot ool 901 Mot o
oper at i tige wdvable weight 963. Further, FIG. 67 shows an example of placement of a
single cylindrical brake member 964c so as to surround the movable weight
963.
Here, when for example providing the brake member 964a at just one

15 location around the movable weight 963, the movable weight 963 is 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,



F0406/ 3105 | 28 129. A vibration-type reporting nethod in an electronic

devi ce, FO406f31dng a step of: in a case of detecting that an operation

i nput to an operating unit has been received and causing a vibration
generator provided in said electronic 5 device to generate both vibration
and sound, synthesizing a drive sig for driving said vibration generator
to generate vibration and an audi o nal for driving said vibration
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is not possible to clearly modulate between vibration and non-vibration.

As opposed to this, according to the first example of the present
embodiment, when application of the drive signal shown in FIG. 68 to the
oscillatory actuator 950 is stopped, 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



step of in a case of detecting that an operation input to an operating unit
has beehH0AB68 M¥Y; reporting to a user that said operation input has been
recei ved using at |east one of: sound produci ng neans and a vi bration
generator 5 designated by said user in advance, both said sound producing
means for providing an audi o report éf said user and said vibration
generator for transmtting vibration®fo said user being provided in said
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brake surface 971a.
FIG. 72 is a view illustrating a circuit configuration for applying a drive
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
20 and outputs a drive signal of a square wave to the brake coil 972 for exactly
the period T2 during which the drive signal is 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



135. A report control nethod for an el ectronic device, conprising a step
of : in HO4868 HI5 detecting that an operation input to an operating unit has
been received, selecting at |east one of sound produci ng neans and a

vi bration 5 generator based on location information of said electronic
device, and reporting, using said at ]éeast one of selected neans, to said
user that said operation input has b% n received, both said sound producing
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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
20 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.
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Further, the memory 112 stores sample data of the drive signal
10  waveform. The drive signal generation circuit 114 converts the sample data
from a digital to analog (D/A) format to generate the drive signal.
[Modification 2]
In the above first to third embodiments, a user can designate 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
20 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
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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
transmits vibration to the fingertip of the user touching the on/off key 992.
Further, in the lighting facility, the amount of the lighting can be continuously
changed from bright to dark. If the user operates a slider switch 993 for
instructing the amount of the lighting to the control device by his or her
fingertip, vibration of a magnitude in accordance with the amount of lighting
changed by this operation is transmitted to the fingertip of the user operating
the slider switch 993. Note that instead of the slider switch 993, it is also
possible to use a dial type switch 994 shown in FIG. 79 or a plus key 995 and
a minus key 996 shown in FIG. 80 having the same function as the slider
switch 993.

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
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
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correspond to the natural frequency of the housing or touch panel of the
electronic device or the liquid crystal display panel provided with the touch
panel or the vibrator itself.

5 [Modification 5]

In the first to twelfth embodiments, the vibrator generator is not limited
to a linear oscillatory actuator or a vibrator having an eccentric weight. For
example, it is also possible to use a vibration generator using a piezoelectric
element.

10 Further, in the embodiments other than the second embodiment, the
explanation was made of a linear oscillatory actuator using a permanent
magnet as a movable weight. Here, the movable weight requires a mechanism
for obtaining a suitable mass necessary for causing the generation of 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

20 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
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805. Note that in the figure, the vibratory member is provided at a position
facing the electrode 804 across the case 801.
The movable weight 803 is a columnar weight provided with an annular
5 electrode 802 at its bottom surface. This movable weight 803 is supported by
the spring 805 in a state able to linearly reciprocate in the vertical direction in
the figure in the space formed inside the case 801. This spring 805, as shown
in the figure, has one end connected to the case 801 contacting the vibratory
(base member) and has the other end connected to the movable weight 803.
10 Note that the movable weight 803 other than the electrode 802 should be a
weight having a suitable mass. Further, the annular electrode 804 is provided
at the surface of the inside wall of the case 801 facing the electrode 802.
This electrode 804 is 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
20 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
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acceleration occurs at the portion of the case 801 to which the spring 805 is
connected and the vibration is transmitted to the vibratory member. Note that
along with reciprocation of the movable weight 803, a vibration component
transmitted from the movable weight 803 through the spring 805 is applied to
the portion of the case 801 to which the spring 805 is connected in addition to
the counter force of the reciprocation. The principle of generation of vibration
in this oscillatory actuator 800, however, is based on the use of the vibrational
acceleration occurring by a counter force to the reciprocation of the movable
weight 803 in the same way as in the oscillatory actuator 115 explained in the
first embodiment.

Further, FIG. 83 is a view for explaining an electrostatic type oscillatory
actuator according to a second example of this modification. In the
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
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
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
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. 83.
[Modification 6]

Further, in the oscillatory actuator, the support member for supporting



1 61098 () -4"10% ()- 3%A0%: ()- 31 109%& ()- f/"10% ()- -10% ()- WbC
1 1098 ( FO40678105 - SL09%&' ()- 10 10 10F:"10% ()- y810%& ()- R3GIEbC
| S109& ()- 109%& ()-$10%&' ()- 109& ()- ,S10% ()- " 10% ()- CdEbC
T@Oo%& ()- 109& ()-10%& ()- s 10%& ()- 10% ()- @O%& ()- 5xFdEbC
{3200 - Tz100 ()~ & 109 ()- - TI80& () G100 ()~ )y 10 - WenbC
the movable weight to be able to reciprocate in the air is not limited to a spring,
rubber band, etc. For example, the support member may also be a guide rail
967 as shown in FIG. 84. In this figure, the movable weight 963a is provided
with a hole passing through the vertical direction in the figure in its center.
5 The guide rail 967 is provided to pass through the hole of the movable weight
963a. One end is fixed to the case 961 in contact with the vibratory member.
Even when using such a guide rail 967, it is possible to support the movable
weight 963a to be able to reciprocate in the air by the magnetic force
generated from the coil 962a. Further, this guide rail 967 limits the direction of
10 motion of the movable weight 963a and functions to cause linear
reciprocation.
[Modification 7]
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.
20 [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.
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envision a mode of use where the user inputs operations by one hand while
holding the electronic device by the other hand. Therefore, when causing a
location other than the operation unit to vibrate in such an electronic device, it

5 is sufficient to cause part of the housing where part of the body of the user will

contact or probably will contact during operation to vibrate.

For example, FIG. 85 is a perspective view illustrating the appearance
of an ATM 150 according to this modification. In the figure, the operation
console 151 of the ATM 150 is provided with a liquid crystal display panel

10 153 over which a transparent touch panel 152 is laid covering the opening.
The user performs a touch operation on the touch panel 152 while standing in
front of the operation console 151. Note that the operation console 151 is
provided with a cash depositing/dispensing opening 154 or a coin
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

20 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 ATM 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.
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1. An electronic device comprising:
an operating unit for receiving an operation input;
a vibration generator for generating vibration which is transmitted to a
5 hand-touched portion of said electronic device; and
vibration control means for controlling said vibration generator, to
generate vibration when said vibration control means detects that said

operating unit has received said operation input.

10 2. An electronic device as set forth in claim 1, wherein said
vibration generator comprises:
a weight;
a support member for supporting said weight so as to allow it to
reciprocate, said support member being connected to said hand-touched
15 portion or to a base member of said vibration generator, and said base member
being in contact with said hand-touched portion; and
excitation generating means for generating excitation for supply to

said weight, to cause said weight to reciprocate.

20 3. An electronic device as set forth in claim 1, wherein in a case
of driving said vibration generator to generate vibration, said vibration control
means applies to said vibration generator a drive signal, to cause said vibration

generator or said hand-touched portion to resonate.
25 4, An electronic device as set forth in claim 1, wherein said
vibration generator comprises a motor having an eccentric spindle attached to

an end of a shatft.

5. An electronic device as set forth in claim 4, wherein when said
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motor or said hand-touched portion is caused to resonate.

5 6. An electronic device as set forth in claim 4 or 5, wherein
rotation of said motor is stopped such that said eccentric spindle is stopped

each time at a same position.

7. An electronic device as set forth in claim 1,

10 said device further comprising designating means for
designating whether an operation input should result in a report by vibration,
and wherein,

in a case that said designating means designates execution of
said. report by vibration, said vibration control means causes said vibration

15 generator to vibrate when it detects an operation input.

8. An electronic device, comprising:
an operation unit for receiving an operation input;
a vibration generator for generating vibration which is transmitted to
20  said operation unit; and
vibration control means for controlling said vibration generator, in a
case of detecting that an operation input to said control unit is received, to
generate vibration, and wherein said vibration generator comprises:
a weight;
25 a support member for supporting said weight so as to allow it to
reciprocate, said support member being connected to said operating unit or to
a base member of said vibration generator, and said base member being in
contact with said operating unit; and

excitation generating means for generating excitation for supply to
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vibration generator causes said operation unit to vibrate in a direction of
5 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.

10. An electronic device as set forth in claim 8, wherein said
10  vibration control means detects that an operation input to said control unit has
been received, and then causes said vibration generator to generate vibration

for a predetermined period of not more than 1 second.

11.  An electronic device as set forth in claim 8 or 10, wherein, in a
15 case of driving said vibration generator to cause generation of vibration, said
vibration control means applies to said vibration generator a drive signal, to

cause said vibration generator or said operation unit to resonate.

12.  An electronic device as set forth in any one of claims 8 to 11,
20 wherein

said operation unit is a touch panel; and

wherein said vibration generator causes said touch panel or a display

means provided for said touch panel to vibrate.

25 13.  An electronic device as set forth in any one of claims 8 to 11,
wherein
said operation unit has an operating member; and
wherein said vibration generator causes said operating member to

vibrate.
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in a case that sald de31gnat1ng means designates execution of
said report by vibration, said vibration control means causes said vibration

generator to vibrate when it detects an operation input.

15.  An electronic device, comprising:
10 an operation unit for receiving an operation input;
a vibration generator for generating vibration which is transmitted to a
user; and
vibration control means for causing, in a case that it is detected that
execution of processing instructed by said operation input to said operation

15  unit has ended, said vibration generator to generate vibration .

16. An electronic device as set forth in claim 15, wherein said
vibration control means switches a vibration mode of said vibration generator
in accordance with a result of an execution of said processing.

20

17. An electronic device as set forth in claim 15 or 16, wherein said

vibration generator imparts vibration to said operating unit or a hand-touched

portion of said electronic device.

25 18. An electronic device as set forth in claim 15 or 16, wherein
said vibration generator transmits vibration to said operating unit, and
wherein said vibration generator comprises:
a weight;

a support member for supporting said weight so as to allow it to
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said vibration generator transmits vibration to said hand-touched

portion; and wherein said vibration generator comprises:
10 a weight;

a support member for supporting said weight so as to allow it to
reciprocate, said support member being connected to said hand-touched
portion or to a base member of said vibration generator, and said base member
being in contact with said hand-touched portion; and

15 excitation generating means for generating excitation for supply to

said weight, to cause said weight to reciprocate.

20. An electronic device as set forth in claim 15 or 16, wherein
said vibration generator transmits vibration to said operating unit or
20 said hand-touched portion of said electronic device; and
wherein said vibration control means, in a case of driving said
vibration generator to generate vibration, applies to said vibration generator a
drive signal for causing one of said vibration generator, said operating unit,
and said hand-touched portion to resonate .
25
21.  An electronic device, comprising:
an operating unit for receiving an operation input;
a first vibration generator for generating vibration which is

transmitted to said operating unit;
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advance by a user, to generate vibration.

22.  An electronic device, comprising:
an operating unit for receiving an operation input;
10 a first vibration generator for generating vibration which is
transmitted to said operating unit;
a second vibration generator for generating vibration which is
transmitted to a hand-touched portion of said electronic device;
detecting means for detecting whether said electronic device is being
15 held by a user; and
vibration 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
first vibration generator and said second vibration generator in accordance
with results of detection by said detecting means and causing the said selected

20  vibration generator to generate vibration.

23. An electronic device as set forth in claim 22, wherein, in a case
that said detecting means detects that said electronic device is not being held
by said user after detecting that an operation input to said operating unit has

25 been received, said vibration control means causes only said first vibration

generator to generate vibration.

24.  An electronic device as set forth in claim 21 or 22, wherein said

first vibration generator comprises:
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h- based Herhber AY4SHEWBRation generator, and said base member being in
contact with said operating unit; and
excitation generating means for generating excitation for supply to

said weight, to cause said weight to reciprocate.

25. An electronic device as set forth in claim 21 or 22, wherein said
second vibration generator comprises:

a weight;

a support member supporting said weight so as to allow it to
reciprocate, said support member being connected to said hand-touched
portion or to a base member of said vibration generator, and said base member
being in contact with said hand-touched portion; and

excitation generating means for generating excitation for supply to

said weight, to cause said weight to reciprocate.

26. An electronic device as set forth in any one of claims 8, 18, and
24, wherein said vibration generator causes said weight to reciprocate under
excitation generated by said excitation generating means and causes
vibrational acceleration at said operating unit by a counter force of said
reciprocation or transmits to said operating unit vibrational acceleration

caused at said base member by a counter force of said reciprocation.

27.  An electronic device as set forth in any one of claims 2, 19, and
25, wherein said vibration generator causes said weight to reciprocate under
excitation generated by said excitation generating means and causes

vibrational acceleration at said hand-touched portion by a counter force of said

10% () - SLO% ()- 10SSrY@[<11!p
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5 28.  An electronic device as set forth in any one of claims 8, 18, and

24, wherein said support member is formed using an elastic body; and wherein

one end of said support member is connected to said operating unit or said

base member and another end is connected to said weight.

10 29. An electronic device as set forth in any one of claims 2, 19, and
25, wherein said support member is formed to have an elastic body; and
wherein one end of said support member is connected to said hand-touched

portion or said base member and another end is connected to said weight.

15 30. An electronic device as set forth in any one of claims 2, 8, 18,
19, 24, and 25, wherein said vibration generator further comprises a guide

mechanism of said weight for causing said weight to linearly reciprocate.

31. An electronic device as set forth in any one of claims 2, 8, 18,
20 19, 24, and 25, wherein said excitation generating means causes generation of

magnetic force as said excitation.

32. An electronic device as set forth in any one of claims 2, 8, 19,
24, and 25, wherein said excitation generating means causes generation of

25 electrostatic force as said excitation.

33. An electronic device as set forth in any one of claims 2, 8, 18,
19, 24, and 25, wherein said vibration generator is one which causes said

weight to linearly reciprocate and further comprises a resistance imparting
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that generation of excitation by said excitation generating means has stopped,

contacting said weight and causing said weight to stop reciprocating.

10
35. An electronic device as set forth in any one of claims 2, 8, 18,
19, 24, 25, and 30, wherein
said vibration generator comprises a coil as said excitation generating
means for causing generation of magnetic force, and
15 said electronic device further comprising 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.

36. An electronic device as set forth in any one of claims 2, 8, 18,

20 19, 24, and 25, wherein

said excitation generating means is one which causes generation of
magnetic force as said excitation; and

wherein said vibration generator houses said weight, said support
member, and said excitation generating means in a space sealed by a case

25 having an anti-magnetic effect.

37. An electronic device as set forth in any one of claims 2, 8, 18,

19, 24, and 25, wherein

said excitation generating means causes generation of magnetic force
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38. An electronic device, comprising:
5 a display panel over which a touch panel is superposed;
a vibration generator installed in said display panel;
an elastic member formed using an elastic body, for supporting said
display panel so as to allow said display panel to vibrate by vibration
generated by said vibration generator; and

10 vibration control means for, in a case of detecting that a touch
operation on said touch panel has been received, causing said vibration
generator to generate vibration, and

wherein said vibration generator comprises:
a weight;

15 a support member for supporting said weight so as to allow it to
reciprocate, said support member being connected to said display panel or to a
base member of said vibration generator and said base member being in
contact with said display panel; and

excitation generating means for generating excitation for supply to

20 said weight, to cause said weight to reciprocate.

39. An electronic device as set forth in claim 38, wherein said
display panel is attached to a housing of said electronic device through said
elastic member.

25

40. An electronic device as set forth in claim 38, wherein said

display panel is attached to a main body of said electronic device through said

elastic member.
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5 vibration control means for, in a case of detecting that a touch
operation on said touch panel has been received, causing said vibration
generator to generate vibration, and
wherein said vibration generator comprises:
a weight;

10 a support member for supporting said weight so as to allow it to
reciprocate, said support member being connected to said display panel or to a
base member of said vibration generator and said base member being in
contact with said display panel; and

excitation generating means for generating excitation for supply to

15 said weight excitation, to cause said weight to reciprocate.

42. An electronic device as set forth in claim 41, wherein said
display panel is attached to a housing of said electronic device through said

vibration generator.

20
43. An electronic device as set forth in claim 41, wherein said
display panel is attached to a main body of said electronic device through said
vibration generator.
25 44.  An electronic device as set forth in claim 38 or 41, wherein said

vibration generator causes said weight to reciprocate under excitation
generated by said excitation generating means and causes vibrational
acceleration at said display panel by a counter force of said reciprocation or

transmits to said display panel vibrational acceleration caused at said base
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vibration generator causes said display panel to vibrate in a direction

10 perpendicular to a surface of said display panel.

47. An electronic device as set forth in claim 38 or 41, wherein said
vibration control means detects that an operation input to said touch panel has
been received, and then causes said vibration generator to generate vibration

15 for a predetermined time of not more than 1 second.

48. An electronic device as set forth in any one of claims 38, 41,
and 47, wherein, in a case of driving said vibration generator to cause
vibration, said vibration control means applies to said vibration generator a

20 drive signal for causing said vibration generator or said display panel to

resonate .

49.  An electronic device, comprising:
a display;
25 a touch panel covering a display screen of said display;
a vibration generator provided between said display and said touch
panel, for supporting said touch panel on said display screen and transmitting
vibration to said touch panel; and

vibration control means for, in a case of detecting that a touch
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109&' ()-f 10%& ﬂeudh)panel covering a display screen of said display;
a vibration generator installed at said touch panel for transmitting
vibration to said touch panel;
a vibration absorbing member provided between said display and said
10  touch panel for absorbing, from among vibration components generated from
said vibration generator, a vibration component which is about to be
transferred to said display; and
vibration control means for, in case of detecting that a touch operation
on said touch panel has been received, causing said vibration generator to

15 generate vibration.

51. An electronic device as set forth in claim 49 or 50, wherein said
vibration generator comprises:
a weight;

20 a support member for supporting said weight so as to allow it to
reciprocate, said support member being connected to said touch panel or to a
base member of said vibration generator, and said base member being in
contact with said touch panel; and

excitation generating means for generating excitation for supply to

25 said weight excitation, to cause said weight to reciprocate.

52. An electronic device as set forth in claim 38 or 41, wherein said
vibration generator causes said weight to reciprocate under excitation

generated by said excitation generating means and causes vibrational



10 10j R{F, j 4k} KKdEXY: ys! S10%& ()- "10% ()- " %d0% ()- "10% ()- S"10%: ()-
10%. () (léuﬂérilh%dExY: ys! L3 Y%A0%& ()- +"10%&' ()-L*Z%40%& () -
"@L0%E ()- ! %09 ()-3MLOY&' ()- nFooopppp(pxnbCys! S10%&' ()- 10 10
10F: "109& ()- y81l0%&' ()- 6-10%&k ()- 4"109& ()-4(p+pgqqrr lsdEnbCys! "10%& () -
$$100@ ()- "10%& ()-° $100& ()- " 10% £)-
et el ok e PR G D

R ()-S"10%& ()- "109%R ()- 1VVVIWIWNX 16" 109&' () - 4" 10%& () -
‘3%9%‘5‘69@16@1(115)%‘ 9(3)18 tpﬂ%o%i? )\5\9-& f@%%?% forf@»&%?a@w@m%@%/ﬂ & ()-f
;S {/q{&YI( % }%H@W& é ?tg %}Qéi}%}%ﬂé% Os{f‘lgé}&gg}ég%@?/ﬁégéélération caused at said base
A 0% () O (e f ] Y& 1) %l foh- T ~rS4y" 109%&' () -
e ()%i%l}ifrﬁq‘ %@te&ﬁfﬁ’@&? Gil)rebiphOdiion: 1 {11}-rSdy 0
10i i ! s+94.0% i & ()-!S+940%& ()- GydEr S4y" 10" 9409 ()- "109& ()- $109%& () -
10% ()-3@109%& ()- “"10%&' ()- g; &JEr S4y"10""109%&' ()- 3% 09%&' ()- 4
"109% ()- S"'1098 () Anl@W&tfonidlaewkice) as&eadiortd it 10kirhl 6%& whereiti 184d’ () -
+109% ()- L* 109% ()- S&10%& ()- $"10%&' ()- MMUJE;/ 10 ,
10F: 10%8uppostanensber)is Formeddguging 3ur elosgic %bodyu:anmmr@p- orza end o gaid

| /R’ - Sl /R’ - /R’ -7l /R’ -

T%/@P (S)l /sgpfggyél %éa.r&nl(q%;‘nfs{%;s)grllgé%d(l /ELSB Ioo/flgleg )pa%l'ei %}'Osgf‘d (Baséymember and
~ " OM0Y& () y! ~ Y YA0Y& ()-y!l~ " A0Y& () -ys$10%& () - S! ps$10%& ()-S *RTi N/ sl
0%& () - an&%)@/r(ﬁ 1d &So%“&%&e%%a@ et 0 53058 % T 0 e
101 2r dEMV s10%@L0%& () - s"10%& ()- "10%& ()-3s %40%& () -
"109%& ()-4@ 10%& ()- r6dENMN s10%2 %0%& ()- +"10%& ()-")
Y0y ()-3""10%& () A elbb@hié )deiIO¥Es (et BHR Ll sHifs 507N hn said

vibration absorbing member uses an elastic body.

55.  An electronic device as set forth in claim 50 or 54, wherein said
vibration absorption member is installed at a position not overlapping said

15 display screen.

56. An electronic device as set forth in claim 49 or 54, wherein said

vibration generator is installed at a position not overlapping said display

screen.
20
57. An electronic device as set forth in any one of claims 49 to 52
and 56, wherein said vibration generator causes said touch panel to vibrate in a
direction perpendicular to a front surface of said touch panel.
25 58. An electronic device as set forth in claim 49 or 50, wherein said

vibration control means detects that a touch operation on said touch panel has
been received, and then causes said vibration generator to generate vibration

for a predetermined period of not more than 1 second.
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drive signal for causing said vibration generator or said touch signal to

5 resonate.

60. An electronic device, comprising:
an operating unit for receiving an operation input;
a vibration generator at least a part of which is provided exposed to
10 the outside from a housing of said electronic device and transmitting vibration
directly to said user; and
vibration control means for, in a case of detecting that an operation
input to said operating unit has been received, causing said vibration generator
to generate vibration.
15
61. An electronic device, comprising:
an operating unit for receiving an operation input;
a vibration generator for generating vibration which is transmitted to a
part of a housing of said electronic device, while said part of said housing is
20 different from said operating unit; and
vibration control means for, in a case of detecting that an operation
input to said operating unit has been received, identifying a type of operation
input and causing said vibration generator to generate vibration by a vibration
mode linked with said type of operation input.
25
62. An electronic device as set forth in claim 61, wherein
said operating unit is a touch panel; and
wherein said vibration control means, in a case of detecting that a

touch operation on said touch panel has been received, detects a touched
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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 vibration generator to generate
10  vibration by a vibration mode linked with said type of said operated operating

member.

64. An electronic device as set forth in claim 61, wherein, in a case

of detecting that an operation input to said operating unit has been received,

15 said vibration control means identifies a type of instruction indicated by said
operation input and causes said vibration generator to generate vibration by a

vibration mode linked with said type of said instruction.

65. An electronic device, comprising:

20 an operating unit for receiving an operation input;

a vibration generator for generating vibration which is transmitted to a
part of a housing of said electronic device, while said part of said housing
given vibration is different from said operating unit;

changing means for changing a value of a parameter for controlling

25 said electronic device in accordance with an operation input to said operating
unit; and

vibration control means for, in a case of detecting that an operation
input for changing a value of a parameter has been received at said operating

unit, causing said vibration generator to generate vibration by a vibration
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66. An electronic device as set forth in claim 61 or 65, wherein said

vibration generator comprises:

a weight;

a support member for supporting said weight so as to allow it to
reciprocate, said support member being connected to said part of said housing
or to a base member of said vibration generator, and said base member being
in contact with said part of said housing; and

excitation generating means for generating excitation for supply to

said weight, to cause said weight to reciprocate.

67. An electronic device as set forth in claim 66, wherein said
vibration generator causes said weight to reciprocate under excitation
generated by said excitation generating means and causes vibrational
acceleration at said part of said housing by a counter force of said
reciprocation or transmits to said part of said housing vibrational acceleration

caused at said base member by a counter force of said reciprocation.

68. An electronic device as set forth in claim 66, wherein said
support member is formed using an elastic body; and wherein one end of said
support member is connected to said part of said housing or said base member

and another end is connected to said weight.

69. An electronic device as set forth in any one of claims 61 to 65,
wherein, in a case of driving said vibration generator to cause vibration, said
vibration control means applies to said vibration generator a drive signal for

causing said vibration generator or said part of said housing to resonate.
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vibration control means for, in a case of detecting that an operation

input has been received at said operating unit, identifying a type of operation
input and causing said vibration generator to generate vibration by a vibration
mode linked with said type of said operation input, and
10 wherein said vibration generator comprises:
a weight;
a support member for supporting said weight so as to allow it to
reciprocate, said support member being connected to said operating unit or to
a base member of said vibration generator, and said member being in contact
15 with said operating unit; and
excitation generating means for generating excitation for supply to

said weight, to cause said weight to reciprocate.

71.  An electronic device as set forth in claim 70, wherein
20 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 vibration
generator to generate vibration by a vibration mode linked with said touched

25 position.

72.  An electronic device as set forth in claim 70, wherein
said operating unit has a plurality of operating members; and

wherein said vibration control means, in a case of detecting that an
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operating member operated and causes said vibration generator to generate by

a vibration mode linked with said type of operating member operated.

5 73. An electronic device as set forth in claim 70, 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 vibration generator to generate vibration by a
-vibration mode linked with said type of instruction.

10

74.  An electronic device, comprising:

an operating unit for receiving an operation input;

a vibration generator for generating vibration which is transmitted to
said operating unit;

15 changing means for changing a value of a parameter for controlling
said electronic device in accordance with said operation input to said operating
unit; and

vibration control means for causing, in a case of detecting that an
operation input for changing a value of a parameter has been received at said

20 operating unit, said vibration generator to cause vibration by a vibration mode
linked with said value of said parameter changed by said changing means in
response to said operation input, and

wherein said vibration generator comprises:
a weight;

25 a support member supporting said weight so as to allow it to
reciprocate, said support member being connected to said operating unit or to
a base member of said vibration generator, and said member being in contact
with said operating unit; and

excitation generating means for generating excitation for supply to
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75.  An electronic device as set forth in claim 70 or 74, wherein said
vibration generator causes said weight to reciprocate under excitation
5 generated by said excitation generating means and causes vibrational
acceleration at said operating unit by a counter force of said reciprocation or
transmits to said hand-touched portion vibrational acceleration caused at said

base member by a counter force of said reciprocation.

10 76. An electronic device as set forth in claim 70 or 74, wherein said
support member is formed using an elastic body; and wherein one end of said
support member is connected to said operating unit or said base member, and

another end is connected to said weight.

15 77.  An electronic device as set forth in any one of claims 70 to 74,
wherein said vibration generator causes said operating unit to vibrate in a
direction of contact made by a user and in an opposite direction, said direction
of contact being that made at a time of operation input to said operating unit
by said user.

20

78.  An electronic device as set forth in any one of claims 70 to 74,
wherein said vibration control means detects that an operation input to said
operating unit has been received, and then causes said vibration generator to
generate vibration for a predetermined period of not more than 1 second.

25

79. An electronic device as set forth in any one of claims 70 to 74
and 78, wherein, in a case of driving said vibration generator to cause
generation of vibration, said vibration control means applies to said vibration

generator a drive signal for causing said vibration generator or said operating
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an operating member for continuously changing a value of a
5 parameter for controlling said electronic device;
a vibration generator for generating vibration which is transmitted to a
user;
changing means for changing said value of said parameter based on
the operated amount of said operating member; and
10 vibration control means for, in a case of detecting that an operation
input to said operating member has been received, causing said vibration
generator to generate vibration by a vibration mode linked to said value of said

parameter changed by said changing means in response to said operation.

15 81.  An electronic device, comprising;:
an operating unit for receiving an operation input and detecting a
level of pressure of said operation input;
a vibration generator for generating vibration which is transmitted to a
user; and
20 vibration control means for, in a case of detecting that an operation
input to said operating unit has been received, causing said vibration generator
to generate vibration by a vibration mode linked with a level of pressure of

said operation input detected by said operating unit.

25 82.  An electronic device as set forth in claim 81, wherein, in a case
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.
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83. An electronic device as set forth in claim 81 or 82, wherein said

operating unit is a touch panel.

5 84. An electronic device as set forth in claim 81, wherein said
operating unit is 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

10 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.

85. An electronic device, comprising:
15 an operating unit for receiving an operation input;
sound producing means for providing an audio report to a user;
a vibration generator for generating vibration which is transmitted to
said user; and
report control means for, in a case of detecting that an operation input
20 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, and said vibration generator being designated by said user in advance.

86. An electronic device, comprising:
25 an operating unit for receiving an operation input;
sound producing means for providing an audio report to a user;
a vibration generator for generating vibration which is transmitted to
said user;

measuring means for measuring a sound level of surroundings of said
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to said operating unit has been received, selecting at least one of said sound
producing means and said vibration generator based on measurement results

5 of said measuring means and reporting to said user that an operation input has

been received using said one selected.

87. An electronic device as set forth in claim 86, wherein, in a case

of detecting that an amount of sound measured by said measuring means is

10 above an amount of sound set in advance after detecting that an operation
input to said operating unit has been received, said report control means
reports to said user that said operation input has been received by using at

least said vibration generator .

15 88.  An electronic device, comprising:
an operating unit for receiving an operation input;
sound producing means for providing an audio report to a user;
a vibration generator for generating vibration which is transmitted to
said user;

20 receiving means for receiving a signal designating at least one of said
sound generating means or 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

25 operation input has been received using at least one of said sound producing
means or said vibration generator designated by a signal received by said

receiving means.

89. An electronic device, comprising:
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said user;
5 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 vibration generator based on location information
10 acquired by said acquiring means and using said selected means to report to

said user that said operation input has been received.

90. An electronic device as set forth in claim 89, wherein, in a case

that said electronic device is located in a preset area based on location

15 information acquired by said acquiring means after detecting that an operation
input to said operating unit has been received, said report control means
reports to said user that said operation input has been received using only said

vibration generator.

20 91.  An electronic device, comprising:
| an operating unit for receiving an operation input;
a vibration generator capable of transmitting vibration to a user and
simultaneously causing generation of sound; and
drive control means for, in a case of detecting that an operation input
25 to said operating unit has been received and causing said vibration generator
to generate both vibration and sound, synthesizing a drive signal for driving
said vibration generator to cause vibration and an audio signal for driving said
vibration generator to cause sound, and for applying said synthesized signal to

said vibration generator.
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said vibration generator gives vibration to said user by causing one of
5 said members comprising said electronic device to vibrate; and
wherein said vibration generator comprises:
a weight;
a support member for supporting said weight so as to allow it to
reciprocate , said support member being connected to a vibrated member of
10 said electronic device or to a base member of said vibration generator, and
said base member being in contact with said vibratory member; and

excitation generating means for generating excitation for supply to

said weight excitation, to cause said weight to reciprocate.

15 93. An electronic device as set forth in claim 92, wherein said
vibration generator causes said weight to 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

20 base member by a counter force of said reciprocation.

94. An electronic device as set forth in claim 92, wherein said
support member is formed using an elastic body; and wherein one end of said
support member is connected to said vibratory member or said base member

25 and another end is connected to said weight.

95.  An electronic device, comprising;:
an operation panel for receiving a touch operation;

a plurality of vibration generators for transmitting vibration to said
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detecting means for detecting a touched position on said operation

panel; and
vibration control means for, in a case of detecting that a touch
5 operation to said operation panel has been received, selecting at least one of
said plurality of vibration generators based on a touched position of said touch
operation detected by said detecting means and causing said selected vibration

generator to generate vibration.

10 96. An electronic device, comprising:
an operation panel for receiving a touch operation;
a plurality of vibration generators for transmitting vibration to said
operation panel;
detecting means for detecting a touched position on said operation
15 panel,
generating means for, in a case of detecting that a touch operation to
said operation panel has been received, generating drive signals for driving
each of said plurality of vibration generators so that an amplitude of vibration
caused at a touched position in said touch operation detected by said detecting
20 means is amplified as a result of mutual interference of oscillatory waves
generated by each of said plurality of vibration generators; and
vibration control means for applying drive signals generated by said
generating means to corresponding vibration generators to cause said vibration
generators to generate vibration.
25
97. An electronic device as set forth in claim 96, wherein, in a case
of detecting that a touch operation on said operation panel has been received,
said generating means adjusts phases of drive signals for driving said plurality

of vibration generators so that amplitudes of vibration caused at a touched
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5 98. An electronic device as set forth in claim 96, wherein, in a case
of detecting that a touch operation on said operation panel has been received,
said generating means generates drive signals for driving said plurality of
vibration generators so that amplitudes of vibration caused at said position
touched in said touch operation detected by said detecting means become

10  greatest by mutual interference of oscillatory waves generated by each of said

plurality of vibration generators.

99. An electronic device, comprising:
an operation panel over which a deformation layer deformable by

15 vibration is laminated;

a plurality of vibration generators for transmitting vibration to said
operation panel;

detecting means for detecting a touched position on said operation
panel;

20 generating means for, in a case of detecting that a touch operation to
said operation panel has been received, generating drive signals for driving
said plurality of vibration generators so that a thickness of the deformation
layer at said touched position of said touch operation detected by said
detecting means becomes thinner or thicker than that of a time of

25 non-touching as a result of mutual interference of oscillatory waves generated
from said plurality of vibration generators; and

vibration control means for applying drive signals generated by said
generating means to corresponding vibration generators and causing said

vibration generators to generate vibration.



109109 ()- | 109& ()- f109%& ()-S10%& ()- 10 10 103: 10%& () -

[111 1 mFR4en1AD" 109& ()- L10%& ()- 109&' ()-$109& ()- 109&' ()- 109%& ()-
nmB8nj nnnLodEbC1 10s 940%& ()- "109%& ()- , 109& ()- @O%& ()- s Yd0%& ()-
"10%& ()- L0000%YppdEbCL 10 - 109&' ()- +109& ()- L)109%& ()- , &L0%& () -
THU109%& ()-""10%k ()- ppghgqrrrsrtrr Cl 10S10%&' ()- 10 10 104"10%& ()-L2
9%40%& ()- 010%& ()- ,/10%& ()- rrrrpsss"?2mbCl 10s 109&' ()- ! $10%; & ()-!
$10%& ()- @O0%& ()- 109%& ()- 3ml0% ()-sitttuCuva?nbCl 10!s FYA0%& () -
S109& ()- 109& ()- 109%& ()- @Yd0%&' ()-!k@Yd0Y&' () - vv(w wwx GxaBnbCl

100. An electronic device as set forth in claim 99, wherein said
deformation layer is formed using any one of a liquid, gel, or particulate

substance.

101. An electronic device as set forth in any one of claims 95, 96,
and 99, wherein said vibration generator comprises:
a weight;
a support member for supporting said weight so as to allow it to
10 reciprocate, said support member being connected to said operating unit or to
a base member of said vibration generator, and said base member being in
contact with said operating unit; and
excitation generating means for generating excitation for supply to
said weight, to cause said weight to reciprocate.
15
102. An electronic device as set forth in claim 101, wherein said
vibration generator causes said weight to reciprocate under excitation
generated by said excitation generating means and causes vibrational
acceleration at said operation panel by a counter force of said reciprocation, or
20 transmits to said operation panel vibrational acceleration caused at said base

member by a counter force of said reciprocation.

103. An electronic device as set forth in claim 101, wherein said
support member is formed using an elastic body; and wherein one end of said
25  support member is connected to said operation panel or said base member and

another end is connected to said weight.

104. An electronic device as set forth in any one of claims 38, 41, 51,

66, 70, 74, 92, and 101, wherein said vibration generator further comprises a
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5 magnetic force as said excitation.

106. An electronic device as set forth in any one of claims 38, 41, 51,
66, 70, 74, 92, and 101, wherein said excitation generating means generates
electrostatic force as said excitation.
10
107. An electronic device as set forth in any one of claims 38, 41, 51,
66, 70, 74, 92, and 101, wherein said vibration generator causes said weight to
linearly reciprocate and further comprises a resistance imparting member
imparting contact resistance to said weight, said resistance imparting member
15 ©being in constant contact with a side surface parallel to a direction of

reciprocation of said weight performing reciprocation.

108. An electronic device as set forth in any one of claims 38, 41, 51,

66, 70, 74, 92, and 101, wherein said vibration generator further comprises

20 brake means for, in a case that generation of excitation from said excitation
generating means has stopped, contacting itself with said weight and causing

said weight to stop reciprocating .

109. An electronic device as set forth in any one of claims 38, 41, 51,

25 66,70, 74, 92, and 101, wherein
said vibration generator comprises, as said excitation generating
means, a coil for generating magnetic force, and said electronic device further
comprising a short-circuiting means for, in a case of stopping supply of

current to said coil, causing said input end of said coil to short-circuit.
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66, 70, 74, 92, and 101, wherein
said excitation - generating means generates magnetic force as said
5 excitation; and
wherein said vibration generator houses said weight, said support
member, and said excitation generating means in a space sealed by a case

having an anti-magnetic effect.

10 111. An electronic device as set forth in any one of claims 38, 41, 51,
66, 70, 74, 92, and 101, wherein
said excitation generating means generates magnetic force as said
excitation; and
wherein said weight is formed using a permanent magnet.
15
112. A vibration generator, comprising:
a weight;
support means for supporting said weight so as to allow it to linearly
reciprocate, said support member being connected to a vibratory member to
20  which vibration is imparted by said vibration generator or to a base member of
said vibration generator, and said base member being in contact with said
vibratory member;
excitation generating means for generating excitation for supply to
said weight, to cause said weight to reciprocate; and
25 a resistance imparting member for imparting contact resistance to said
weight, said resistance imparting member being in constant contact with a side
surface parallel to a direction of reciprocation of said weight linearly

reciprocating by excitation generated by said excitation generating means.
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5 114. A vibration generator as set forth in claim 112, 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.

10 115. A vibration generator, comprising:

a weight;

a support member for supporting said weight and so as to allow it to
reciprocate, said support member being connected to a vibratory member to
which vibration is imparted by said vibration generator, or to a base member

15 of said vibration generator, and said base member being in contact with said
vibratory member;

excitation generating means for generating excitation for supply to
said weight , to cause said weight to reciprocate; and

brake means for being brought into contact with said weight, in a case

20 that said generation of excitation by said excitation generating means has

stopped, and causing said reciprocation of said weight to stop.

116. A vibration generator as set forth in claim 115, further =
comprising a guide mechanism of said weight which causes said weight to

25 linearly reciprocate.

117. A vibration generator as set forth in claim 112 or 115, which
causes said weight to linearly reciprocate under excitation generated by said

excitation generating means and causes vibrational acceleration at said
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5 118. A vibration generator as set forth in claim 112 or 115, wherein
said support member is formed using an elastic body; and wherein one end of
said support member is connected to said vibratory member or to said base

member, and another end is connected to said weight.

10 119. A vibration generator as set forth in claim 112 or 115, wherein
said kinetic force generating means generates magnetic force as said

excitation.

120. A vibration generator as set forth in claim 112 or 115, wherein
15 said kinetic force generating means generates of electrostatic force as said

excitation.

121. A vibration generator as set forth in claim 112 or 115, wherein
said excitation generating means generates magnetic force as said
20 excitation; and

wherein said weight is formed using a permanent magnet.

122. A vibration-type reporting method in an electronic device,

comprising a step of:
25 in a case of detecting that an operation input to an operating unit is
received, causing a vibration generator provided in said electronic device to
vibrate and thereby causing said hand-touched portion of said electronic

device to vibrate.
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124. A vibration-type reporting method in an electronic device,
comprising a step of:
in a case of detecting that execution of processing instructed by an
operation input to an operating unit has ended, causing a vibration generator
15 provided in said electronic device to generate vibration and thereby

transmitting vibration to a user.

125. A vibration-type reporting method in an electronic device,
comprising a step of:

20 in a case of detecting that an operation input to an operating unit has
been received, causing at least one of a first and second vibration generators
designated in advance by a user to vibrate and thereby transmitting vibration
to said user, said first vibration generator transmitting vibration to said
operating unit, a second vibration generator transmitting vibration to a

25 hand-touched portion of said electronic device, both said first and second

vibration generators being provided in said electronic device.

126. A vibration-type reporting method in an electronic device,

comprising a step of’
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in a case of detecting that an operation input to an operating unit has
been received, selecting at least one of a first and second vibration generators
in accordance with results of detection by a censor for detecting whether said
electronic device is being held by a user, causing said selected vibration
generator to generate vibration, and thereby transmitting vibration to said user,
said first vibration generator transmitting vibration to said operating unit, said
second vibration generator transmitting vibration to a hand-touched portion of
said electronic device, and both said first and second vibration generators

being provided in said electronic device.

127. A vibration-type reporting method in an electronic device,
comprising a step of:

in a case of detecting that an operation input to an operating unit has
been received, identifying a type of said operation input, causing a vibration
generator provided in said electronic device to generate vibration by a
vibration mode linked with said type of said operation input, and thereby
causing a part of a housing of said electronic device to vibrate, while said part

of said housing is different from said operating unit.

128. A vibration-type reporting method in an electronic device,
comprising a step of:

in a case of detecting that an operation input to an operating unit has
been received, identifying a type of operation input, driving a vibration
generator provided in said electronic device, causing a weight to reciprocate at
said vibration generator, and thereby vibrating said operating unit, said weight
being able to reciprocate by being supported by a support member connected
to said operating unit or to a base member of said vibration generator, and said

base member being in contact with said operating unit .
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129. A vibration-type reporting method in an electronic device,
comprising a step of:

in a case of detecting that an operation input to an operating unit has
been received and causing a vibration generator provided in said electronic
device to generate both vibration and sound, synthesizing a drive signal for
driving said vibration generator to generate vibration and an audio signal for
driving said vibration generator to generate sound, and using said synthesized
signal to drive said vibration generator to transmit vibration to a user, and

simultaneously to generate sound.

130. A vibration-type reporting method in an electronic device,
comprising a step of:

in a case of detecting that a touch operation to an operation panel has
been received, detecting a touched position, selecting based on said touched
position at least one of a plurality of vibration generators provided in said
electronic device, and causing said selected vibration generator to generate

vibration.

131. A vibration-type reporting method in an electronic device,
comprising a step of:

in a case of detecting that a touch operation to an operation panel has
been received, detecting a touched position and generating drive signals to be
applied to a plurality of vibration generators so that an amplitude of vibration
caused at said touched position of said operation panel is amplified as a result
of mutual interference of oscillatory waves generated by each of said plurality
of vibration generators provided in said electronic device, and driving said

vibration generators to transmit vibration to a user.

132. A report control method for an electronic device, comprising a
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step of:

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

transmitting vibration to said user being provided in said electronic device.

133. A report control method for an electronic device, comprising a
step of’

in a case of detecting that an operation input to an operating unit has
been received, selecting at least one of sound producing means and a vibration
generator based on measurement results of measuring means for measuring a
sound level of surroundings of said electronic device, and reporting by way of
one of said selected sound producing means or said vibration generator, that
said operation input has been received, both said sound producing means for
providing an audio report to said user and said vibration generator for

transmitting vibration to said user being provided in said electronic device .

134. A report control method for an electronic device, comprising a
step of’

in a case of detecting that an operation input to an operating unit is
received, reporting to a user that said operation input has been received using
at least one of sound producing means and a vibration generator designated by

a signal received from a base station covering an area in which said electronic

device is located, both said sound producing means for providing an audio

report to said user and said vibration generator for transmitting vibration to

said user being provided in said electronic device.
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135. A report control method for an electronic device, comprising a
step of:

in a case of detecting that an operation input to an operating unit has
been received, selecting at least one of sound producing means and a vibration
generator based on location information of said electronic device, and
reporting, using said at least one of selected means, to said user that said
operation input has been received, both said sound producing means for
providing an audio report to said user and said vibration generator for

transmitting vibration to said user being provided in said electronic device.



