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30-1 to 30-n in synchronizatbon with the reference
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the touch pad is in a toucheg state while varying the
control signal. [29] Adjusting the control signal may
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Hereinafter, the touch sensor and the signal generation method thereof will be

described with reference to the accompanying drawings.

FIG. 3 is a block diagram showing the configuration of a touch sensor in
accordance with an exemplary embodiment of the present invention.

As shown in FIG. 3, the touch sensor of the present invention includes an input

signal generation unit 10, a reference signal generation unit 20, a plurality of touch
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FIGS. 4A and 4B are circuit diagrams showing the detailed configuration of the
touch sensor of FIG. 3.
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In FIG. 4B, each of the delay cells 100-1 to 100-m is composed of one multiplexer

MUX and two inverters INV, but it may be composed of at least two inverters or other
delay components. Also, in FIG. 4B, the variable delay unit 35-n has only one buffer
110, but one buffer may be disposed per a predetermined interval of the delay cells in

order to prevent the sensing signal Sig2-n input to each of the delay cells from being
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L OBt i poprag! condion Giien,S8o) [ 83 When the val ue
of t Mhattigubdicantphanit ) calsulaies ad(ffaiénde&rahle\tmtw&n\m@minimum
t h&ela}Q Uaﬁl?e B?(q'ﬁ)%btained in the previous adjustment of the delay time and the
minimum delay value Di(TH) obtained in the current adjustment operation, and
compares the difference value with a pre-defined constant value that the difference will

exceed only when the touch pad is touched with the object.



in the touched state (Si ? 1), the control unit 50
i ncreases the nunber of activated delay cells included

w0 poobhasis2 t h variabl e delay unit 35-i by one tPCT/KR2006/001841

[88]

[89]

[90]

[91]

[92]

[93]

[94]

[95]

i ncrease the delay value Di by one (Step S60), and
repeats the previous step (Step S50). [84] Wien the
val uWheh thd\@iffefned valu@ badmaler than epRE- dbﬁnéll domktaft VHES) the

the t h. [ at . he, .
corariBi St B0 et s ol S aD &% RofsShetieq i b Sbject, and
m Vmctmmsaie! ay value DI (TH) at this tinme (Step S70).

[ 85] éﬂ%‘ﬁtl% s %etc T uue& ﬂmt El%l adyﬁrrﬁerﬁ Q)f H{éc({eﬁ%st e fsh:?irrije%l d’i)1¥ in the

val u

unhenmaj n@ldemralyy Sfap §§0me centead yait 59@310H]@t9<§él caytrvla\ra«l@ of the

of v4diId @‘%flnﬁt%ﬁgthe%ﬂﬁﬁdrﬁﬂ QRlut I8 ’FH)%’& theagk Isﬁ {tf of th
th‘étou#&é st.ate, so that |te taluns( 5 V?O ©

delfosghp Y &t expgEment gnd Lpnsayfs ée%‘Pt&Wg] fpperol value as a
3 56¢ntroﬂ &@hal'ﬂh&'oﬁmijtlstﬂﬂg thiddlayofime lo€ thed tie eistabidddldyeunit 3ki(Step
%Qnt adjustnent of the delay tinme is perforned in a
condition (Step S80). [87] That is, the control
u ni t Wg@ndeis deteamized thaditfefadjustroent wé thealetryt timaeis nohearried out in the

m fl‘(')rﬂj L con t?x%ﬁ Yq’? dbgg@laﬁrﬁwo n@%gﬁéélg @(ﬂa htﬁP &@t@n% B ?06' dt l1‘e°‘leas1ng the
v a*“ﬂ dingjof the) tough eutpedo rcﬁnqeh@e Phaseadiusagnt éfflwerﬁspec to the variable

0 p&ﬂ? ?ﬁlﬂ 3.3@&% féﬁ{m?fne@?t&ﬁﬂbt dh(icfetffﬁﬁﬂl@ %e¥taddmﬁtm¢ﬁth a

pre- I hed. con n al.ue e erence W |

P ceLhe Gt GRLRD Rk PRSP s 0k lheris GOV £t pumber of the
obyatible d}ﬂdy W35t he 3b-1 fretueled én thaltmmhl sensong$tep S100)an

ghfe%& 1§$§>fn{tﬁ§ Qstsﬁr% ﬁ&?ﬁ%ﬂ K@A%evarfaﬁl% 4 nﬁ’% %E%eﬁ{)%descﬁbed
objlkaye, thg gentyol clelt\ﬁérogaﬁn{lsetgpt iy eﬁ]usttneinsofdéc delay tigy for all of the
t hadridbededsl Mﬁfs@%nf 102454 H@s l%%h %erfeﬂ IEﬁﬁt Wﬁerpfﬁ@ﬁ lvﬁﬂe BEéomes

in the norral con dition S80, the control unit

50tveAY < thrminaiesihe e%wtmen\/%ﬁ tb% deley fime vglrlieweé thfchelging of the
U Niduch! i ﬁt folfloWi thé Alae 8£4ha Youshlcuehubtd BdPenéid td HBew value when

o5 BEpebi et iSinghe fouk Bt D e S O oG cont ol val ve

as aBobwhermthe s ivglualis 1idit tWelve ati¢ osritrah gnit H6 reteinayo SteprS36fto carry

t hgut tﬁ@a%f'ﬂtfn@m (g tﬂﬁhéﬁ(}{ Rk o dlz'l‘ﬁe héétvgﬂal?g gﬁlay E\ﬁﬁ Is) Wﬁﬁe

st nen
| s nBte fersgdranahpdgnents af 'ﬁlh@f%@iltﬁﬁYen@Qn &ayeq baen dmlpsed herein and,

COfXEHoREh YPecifiORrhs e @ fHloyed, tﬁe)?’ Bﬁﬁlséﬁlﬁpar@% 62 in®drpreted in a

rel easing.the holdln of th ch out t.0 cance

t h%e“ﬁﬁ‘ﬁég QﬁﬁCBB?YFe??P PR aPi §15‘ef§’f P‘FB"% U‘A‘FE}UQBi e

del ax&c(cjtirding% it widlrtg undemtcod lbly thosetodl bﬂﬁiyaryﬁﬁﬁ ih ﬂiehdrhf(hat various
f nent 0 en,checks

mzél%aﬁléeé Qi anc(lJl git%d‘% Igayég umla ¢ glt&wﬂ%{ dr?B ine ro]m 'ihﬁ gpmt and scope

vaof thb pmsdlulla\;enunn assegforth inghg followingtlaidesd i n t he

touch sensor (Step SIOQ0). [92] That is, on the

assunption that twelve variable delay units are

present as descri bed above, the control unit 50

confirnms that the adjustnent of the delay tine for al

of the variable delay units 35-1 to 35-n has been

carried out when the i val ue becones twel ve,

term nates the adjustnment of the delay tinme, and

rel eases the holding of the




[1]

[2]

[3]

[4]

[5]

[6]

[7]

touch output to allow the vajaue of the touch output to
be renewd to a new val ue when the touch pad is in the

wo owohasisstate (Step S| 10). [93] But when t hePCT/KRRa06/001841

is not twelve, the control unit 50 returns to Step S30

to carry out the adjustnment of the delay tinme for the

next variable delay unit \aﬁ@h) [94] Preferred

enbodi ments of the presen ti on have been

di scl oaq@udheleRidt, @mtbrisigt hough specific terns are

enpl oyed, they are used and are .to be interpreted in a

gener i ¥ JRAL B LA WL RCECTEHNE AR HPULYE For  pur pose

of |'i mh teférende sigdbperefivhdinit@lelaying! thiirput fignal heersédsddmined

by thoie gf orditnar¥ skill in the art that various

change¥F [ BFERSALTHEIEA s ey be made wit hout

depar t a plyrdlitp of toneh squisimigtsignabigenetation ahits having & gwch pad and delay

i nventj . i l.ow j j :

1) A B pBiensPUirbrisly daCorile B et bPhdlToRliTBad s

gener atouehednigenegaigarsgeandgsignalii nput signal ; a

r ef er engRirditg bRV arBBREdMy @Hits W@i’}{,ingj@ Hay ﬂtﬁletiﬁ‘ fespHidélto a control
i.me to genera

si gnal . a pr.edet erm ned a fi .

i gnal sigtal Gndpdhying Ut seeantHERLHErNGPTS Gt e VareLacley e t
uni ts partranga sariclsebonpgbdgmaitd del ay i ng the i nput

signal _djf r di -t 0 et . t .
ouch dErIEY BEtoun 38R hitdid Puntl Ue iR a Rl bR according to
pl ur al & diffesdnce & delay dmddetween the Brsysigydl agd thedetand signal and

i N T espeRifol bRt feceRiMd fld aﬁl'ag/'ﬂﬁ% etﬁ@ ugeﬁié?gf fodcht %i?rrlraés,tggnerating

second signal i n response to the varje el ay .

gener atoachouippts grhea dhaiqucspahisin a tpushed stptey andsupplyingthe control
sign agsigﬂlt@fo&hé g_ﬁrfiéflﬂlé &éla)gﬁl_ﬁ%ﬁgﬁdinrtﬁe tﬁ)_ubﬂ pgdﬁssh ﬁ@ﬁitnchlby state.
accor a difference in. ay ti et ween . .
Tivst Thotourh Smion seEORMEIn S AP gn Snereh e cBrIEs en] geperation

r ecei vamghasraoplanltyyafi serjaliyneonpbctedinvestersf t ouch

si gnal j . DUt .
s The BEOFIALINRCLAMHE WA, SHIAGD L ek ALE ReRA Bonersion
si gnal enit kastaeapgeiior gonneciditag stoundyolikgen t he t ouch pad

i's in hStoate hsst RbSrdidgab cT@ 1 Yhekkis ERRQYT (RAGREKRASing signal
to claim1, wherein the reference sig

nal generation
uni t h&RICEALON Upys generales e secongd ;slge@rhﬁféﬁ%ns fﬁeétmué signal longer
[ 31 Theaah ﬂmstssfgm kwhag eertdidiopddds & fioitHed sedie ard delayifig the
rererence, si ener 1 @n. unit as capacl 1 or .
Conroc ot ot Shore RanThe B3 Bkt %% B BRBERA §nogin » touched
accor dstag. to claim 1, wherein each of the touch
Sensi n . q .
oF onal TSl B e GALL A lodid, %&%F%%@Eﬁ?ﬁ%ﬁ@?ﬁ'éq*dw units
first basq\ﬁura%w@g defpy qopmponergaand eceifesgthe sortrd gigealsdrom the
and d Fé%ﬂoﬁ ﬁrtnﬁ Ek?%Haﬂﬂirl]'ﬁe St 8O aélap ?&_ﬁb&{enfsrﬁ@ ?]étg'ﬁte?iiﬁ #dsponse to the
S1 gha en . ouyc a 1S N .1n cne S e. .
[5] TheoNol signds 0 ﬂelég%gﬁeafé?@%tsegne}%yrﬂo ay t\‘/ﬂ%%sr%fﬁtﬁe activated
each odelajheommponeatslte oatplitthie watiédssecond signals.

The touch sensor according to claim 5, wherein each of the delay components

has a multiplexer outputting one of two inputs in response to the control signals,
and a plurality of inverters receiving an output of the multiplexer as an input and
delaying the input by a predetermined time to output the input.

The touch sensor according to claim 1, wherein each of the touch signal
generation units is a flip-flop which latches the varied second signal in response

to the first signal and generates the touch signal.



has a plurality of delay conppnents and receives the
control signals fromthe control unit so that sone of

W0 b@odad18y conponents are activated in responsECT/ERR06/001841

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

control signals, and del ays the second signals by
delay tinmes of the activated delay conponents to
out put Thd@uvlasdneer &ecdifh dictinal 1S whefein ddth of ehecBudesigeil

e omponeuinnt et it FRGHs B G i egponse to the
i nput svariedrsespurssgnat and gepeatastthotouch sigpdls, and a
| | 1 . b
Pl ural i,y Qkh SaRUG" f%cﬁ%raltu{ggtﬁ gi%fé‘{lg y{flﬁreﬁ?&'ﬂﬂé stgﬁ?ﬁ}gssatg, the control

rrulhpﬁéxer as an 1g the 1 npu .
pr edet @ribholdgitheimast raserfioyaioutpis upbadiustipgnt of e ¢aptrehsignal for

Sensor a1R6LME hued phds §lcBinPleled. Wherei n each of the touch
signal _generation units is a.fljp-flop which |atches .

the valfepuskier acgidme tPr??a\“é‘sgp giheteid thegRaiglyngyseduentially

si gnal suppteghs eomidt Signal td cheabsprt@viavariaBle dEhsy units @hile the touch

sensor_a 1c%rpl.i e I 9 1gldasitrp 1, wherein each of the touch
Si gnalp endPali O URES e a £l p-flop which | atches

the fiThbe tostlyseisor avcordspanshing, whercimtheedniselamitchbtains the
si gnal ;g ﬁgﬂzﬁ ra@*nﬁﬁinftﬂﬁ dElQ&' Qalllﬁlé WiRA b valudlof mecoﬁ(gﬁﬁghals
sensor_ according to _claim 1] ereln in the stan

st at e, becrmeg g valug indieating that dae toneh paskis in tedouched sate, and

out put cdiélitks difliethtEEttwen the tifiadtint 8¢lap vala& hnd £Eenditivity of the
of the tauch 1gadgs i s conpl e' ecl. étltg% The 1t puch sensor

accor d?"th Pyl (©deferméne g gonfrof yalpe, AORLEY StEmpts:

sequenAimdthyd sfiigenkragiag theuchaignabdf Stogetasensdr)cdrhprising:

respect| yvar | ay units while the touch pad is

not i né‘%”n\éga“}('g&é%@ﬁ%@g%‘e. [11] The touch sensor )

accor didelgyingthelinpuhsignalibies predetetreinedtimedd genvrate atfirstisignal;

the c o{ﬂélﬁ}qh%] ﬁiegﬂﬁltls@gﬁﬂkféﬂﬁy d&dRdiny 8 WhethBE! 'toﬁcﬁ’hﬁa%d"ﬁ touched

of the touch sighals becones a value indicating tha
the tot9cIsnpale 4 scppd $igealy ouched state, and cal cul at es

di ff er g akRlayaine hhespoinke m%ﬁbm’igi}{ﬂ lati@ délaging the second
to.determn

sensiti.vity of the touch. a_control . )
val ve. SEnainReeomie o BN AHER denf yi5p Sefiehi & VRO Lc2ond signal;
gener agénerptiagadowdh sigmphadcondingita adiffereper sodelay time between the first
conpri §LOG: ' Laput signal; delaying the

I nput %F%SP@E{&%%%IP%%&%%M time to generate a

first mrefiimgandanalyring thedeushnyignal sgegertingip fqush @xtpuy when the
accor dioiieh pa Wheh fstichéd §taeCahdlKhstifig HRUGRRS dighal when the touch
generate a,. second signal; varying a delay tine in

r esponB¥ i & & SaIY ¥#esi gnal and del ayi ng the second

si gnal Thexmegopadcrding td blainy a2, wikreialadjustihgrthetcontrol signal
gener at s;naﬁsva_ri ed second signal; generating a touch

si gnal ac%or@%li ng to a difference in delay tinme between

t he fihddingithgmbstaectnt toack eutpnts is theratdndby stte; #anying thejcontrol
and angbyAi i rbdvih R | SO Arh A fim{dRH5 Valne; and
out put g_%efn the téugﬁ&ggd I?sggllin a .tou%he. st at e, Slanc}le’aln
adj ust adigstingdheeantriobsigaal ysine thiehfainpd migjgrpn delay value.

The method according to claim 13, wherein obtaining the minimum delay value

(@]
(o)

comprises:

obtaining the control signal as the minimum delay value when a value of the
touch signal becomes a value indicating that the touch pad is in a touched state
while varying the control signal.

The method according to claim 13, wherein adjusting the control signal

comprises:



pad is in a standby state. [4{3] The nethod accordi ng
to claim 12, wherein adjusting the control signa

w@orpnsdses: hol ding the nost recent touch out pPECEKRR2006/001841

[16]

[17]

the standby state, varying the control signal, and
receiving the touch signal to obtain a m ninmum del ay
val ue; cldkingGyhettier g ddiBtrEet of te dOhGOdignas isi@rfofied when the

bt d 14] Th t hod
gcchSﬁﬂﬁﬁﬁ%i@F%FHP&%%K%ﬁiggwn[ob1a|n?ngethg m ni mum
del ay dettmeningraponselsvalwhisaigthe gbmhmd cwinimuwh deliag value zand
the m Eelb rrg Adetdrtitiéd ﬁ‘gl C(glftI'OL Bgnzh Ql?ﬁﬁ] detgrmmatlon
eco e

si gnal s a value I ndica at t tou

i s i n thatheedmgmengisoeriormed Wh@ry&lﬁgoqdwadehmrtm non-touched state;
si gnal gnd 15] The nethod according to claim 13, wherein
adjustl checki

he contr ol nal nprise
whet h e‘:e %Jﬂg Qf t sl@fgtogqlpemg}&qtupgp gtpﬁwgpthnsthat the adjustment
per f or R@madt p&ﬁnnieb evHea witd topeéttipdadsis imthe noanelched back.

i i R e IR RRE 1 hatFg Rl 88 G T furter

cont r otomprisess as a control signal upon deternination

that t 5@@1

in theHﬁ:geSl nw?ouc {gﬁlgtog%%%ﬁ d t\gg%?ﬁ%éjiﬁuﬁ&%gﬁéﬂ ?‘g"% trol
t he t o8 éﬁﬁ%%ﬂeﬁﬁon deternmination that the

adj ust TRétnethdd ABdordiag kO EIARA 1 9@Rertinhd cuiflol Pﬂde isSdetdtmined by

t he non-t uched ate. et ho CCO

ol ai m Tl AR eLAFyR tWﬁ%“ @ﬁémeaﬂw O, aﬁﬂ&anﬁ?artwaéenmwty
conpr i ofthe toveh@ad.i ng t he hol di ng of the touch output

when the adjustnent of the control signal is

conpl eted. [17] The nethod according to claim 15,

wherein the control value is determ ned by cal cul ating

a difference between the m ni num del ay val ue and a

touch sensitivity of the touch pad.




