WD 2006/ 135152 PCT/ KR2006/ 001841 Descripti on TOUCH SENSOR AND S| GNAL
GENERATI ON METHOD THEREOF Technical Field [1l] The present invention
relates to an electrical touch sensor, and nore particularly, to a touch
sensor and a signal generation nethod {her eof, that are capabl e of auto-

mat i cal | y wdpegtissigp del ay tinme variations w thout a praecegrits@issadj usting a
value of a capacitor or the like in a production process to correct the
delay tinme of an initially set delay tinme due to change in environnent such
as tenperature, operating power ﬂgglﬁ¥ ¥ol age, and noi sture. Background
Art [2] In general, values such KBes of signals generated in a
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to several factors in actual use. ﬁ# F is a block diagram show ng the
configuration of a conventional tou Sensor whi ch has an input signal
generation unlechfiicak Fielder ence signal generation unit 20, a plurality of

touch s ing si.gnal generation units i.ty of touch
o Jh e o - R s ey ion SeblofR egicalsRich o 20 e Pateclefle p oot

si gnal gener at taih sewser ahd agpnalrgehasticinmethddeheradfethaGue capable AGtosi gnal or a
cl ock signal ﬂﬁué’:ﬁl {ﬂ's't‘in a%g%ime%aﬁh%n‘?%ﬁméﬁ% Cﬁr&%dﬁr% of £4j ﬁéﬁﬁ a%ﬁﬁ@&@d]ce

si gnal generat|on each the to sen5|ng iy a generat|on
units 30-1 toc%&wowfl*ﬁ@ ¢ Pdyctiar Brogesy ftorgel e dalavotimepf an ipigally skhy s

del ays an i npdélaﬁln@ldﬁetBcﬁmgebyerﬂflroﬁﬂhadeﬁ@rmaﬁﬁrdmmlkﬁﬂﬂg gbwes supply whet her
a touch pad is ouch wi.th an object, thereby generating a reference
signal Sigl. ["%'}ager’l"?n TS sensi ng si gnaI generation units 30-1 to 30-n have
respective toRﬂckgndandM wi th which the object is touched, and generate
sensi ng (s{ gnal Sy 2- he d 2 f.each.s si gnal
when theﬁl ouch pa Frsa&t‘%@% e vm%ehay-q"éesgj Xatlsgenerafégng%ﬁ' CI%‘F% (%{ of each
sensi ng si gnatougheamseriage steburdhe pradudtion pracess cadhas ik inimpessible to ahysethe set] 7] Her e,

any obj ect t h?wlma eaerpwﬁ@lﬁ&len/mag%e@&ﬁﬁb &ae;faﬁfa%& 1p§cttt1):|h%sé)]?l etct and aI
repre- ativ ereof .is. a huma able of storing a |arge
rount 9T char £KE 1178 blork dG o ing 468 CopBRTRIAN & A SORIePEoM N Sk n

sanpl e and I ambtthﬂnlaea:smpmls@abgegmadxm unfi 1§22 fefdrencBisigAalrpenaratputunitizg, £ rom t he

respecti ve togﬁpaléfﬁﬁ%)ﬁkgx s%h Cegbgllﬁl%[lb %H%Ptlstgﬁg% %rhdtaqlt’ﬁ%h df lil)uch 5

synchroni zat i ouc gnal
signal generation umts 40-1 to 40-n.

(4] Referring to FIG. 1, the input signal generation unit 10 generates an Alternate
Current (AC) signal or a clock signal as an input signal R_Sig and applics it to the
reference signal generation unit 20 and each of the touch sensing signal generation
units 30-1 to 30-n.

[5] The reference signal generation unit 20 always delays an input signal R_Sig by a
predetermined time regardless of whether a touch pad is touched with an object,
thereby generating a reference signal Sigl.

[6] The touch sensing signal generation units 30-1 to 30-n have respective touch pads
PAD with which the object is touched, and generate sensing signals Sig2-1 to Sig2-n.
The delay time of each sensing signal when the touch pad is touched with the object is
longer than that of each sensing signal when the touch pad is not touched with the
object.

{7 Here, any object having a predetermined capacitance can be the object, and a repre-
sentative example thereof is a human body capable of storing a large amount of
charges.

[8] The touch signal generation units 40-1 to 40-n sample and latch the sensing signals
Sig2-1 to Sig2-n outputting from the respective touch sensing signal generation units
30-1 to 30-n in synchronization with the reference signal Sigl. And, the touch signal



WO 2006/ 135152 PCT/ KR2006/ 001841 generation units 40-1 to 40-n out put
respective touch signals Si to Sri. [9] FIG 2 is a circuit diagram show ng
the detailed configuration of the toucg sensor of FIG 1. [10] Referring to
FIG 2, the reference signal generatioh unit 20 is conposed of a first

resi stor Rvoamdnasigapacitor C, each of the touch sensipgrgr@adgener ati on
units 30-1 to 30-n is conposed of second resistor R2-1 to R2-n and pads,
and each of the touch signal generation units 40-1 to 40-n is conposed of a

D flip-flop. EdnklatibR@nitd 4051 105k Slipit riRpectng tdubiesieMASI oQn. C are set such

t hat each, of thgﬁlﬁl.a Ilmeq's5 be fween tlae J%fout si gnal %{ener tion and
the D i Eht of | EIEH IF FESEt Gagrern stps e detaled copfignrabimg) e 1iehiseRERn ¢ he
i nput signal §HEheérati on 10 and the capacitor C when the touch pad PAD is

not toughgd W t RefehoQBIFRG12, tf%@&'fePeﬁEJki@Jal %Jﬁﬁraﬁﬁl f’i’r){ﬁd H€6m ﬁk&‘@ﬁ:ﬂﬁ& e input
signal generation 10 and the D I nput of eac [1p-tlop s .longer than the
delay time bESREER1ERE 2capsgitor, sarky of therauchsprsinesignghgeneorinits 3Ague of each
flip-flop wheB0-ntiheonipasaiofachnPAddiste R2OLGIRIth widigads, Ard edch@€ihe tdutR] The

second resi st QirgﬁalR@;E&antoﬂ u'r:\;ﬁ% %3E§%%9§Sﬁé%p8§%5%P gefl“s)ﬁ conponent s between the

i nput si ?nal generrati on uni 1 espective t ofich pads PAD to be
equal tdlbach dhabrst resisgr Rhend BF cepreitardiash sy aechpbdsachoafghe delaydivos dte a
capaci tance CegdcasRanplitRGnalViehdtaforCiARAG ted? iHuQlf chéleNiBHoRGe shotd3hanThat is, a
delay tine of t[}’g ref erence fflk?%nal \ﬂ%e eration 5”'5 20 i s, cocgsijan&] regardl ess
of whet her a {56k By ebvaep HisHBRH P eperaiondiand i3 gaRagior G¥hey e i me of the
touch si gnal tayehesdPADris nmitdush@0with the objSetundzadhdthedeldyltanestbasveeether ence

si gnal generat| aoigl . r | i S not
touched with H?gp%%ﬂme%?negdgﬁwg%c‘ﬁﬂggéﬁ% Ofiéa%rrgrﬁgjr ﬂ‘?%fes??%grctﬁ%gﬁhgﬁ%& generation
units 30-1 totiBwe-bgtwesn theipmt signal generasiop dP andthe ELKsingytf eegb{bip-Hop shicuni t 20
\A/fmoen t he to_uclfhcnaug:h!?ﬁ&)PiA\D 1?.]@11.!1@1'1'&16{:% ﬂxbo@jtag, ;)l;j ect. The D fli pI-HS'OpSI 40-1 'Ejo
-n ar rigge in synchr n_Wwi reference sjgna , an
ot ch- ardbut ot eOuERRRGIE R EN afsblle pnRleS Rk Bhisenensi ng
signal  gener awpubsignahgeneratighunih 4 enddhd fespeshive tdedhappdswiaR to hecqueliokeagiad PAD i s
not touched weh Ani®adhiréfd touc};nﬁh PADs 2Pis %%kglt‘:ra\/ead éﬁ?&iﬁflcetclaﬁcgp%%ﬁé ors Rz2-1

to R2-n and the capacitor _fromthe PAD cou be different fromeach other.
Here, the cap3ditsePaclancgiohihg opieglm |ine | engt hs between a touch pad and a
touch si[dBl gefMasitds,iacislay tine.of THeaefetenee dignabdnsratiomynin2( iskenseptapardiRsact ual

appl [ catl on aduL AR SSILANR Gy b B oRelnd\Ohn AP IHRLr adiBch 0 thel 1

variation. Thus, éach sensi ) agai n rererence signal
del ay may var yigh@iecegratioarais 30-i pe30-a pphpriergean thes¢farense signad igcisaslioamait t he

touch signal 20&meh adch@Brrebpbidingudt R PRERRSof 06cHe@ WWiBGhd dgec®updssht 0 be the
sanme in the productio ess .are stron to realize. equal

sensi tivity §opayfime el SERadRoruat SuEH Brom v RE Hearoein ¢ ne
producti on pr eigesgenagatanumitZivdes tteucithgad PABNp eueakadvath tbpebjadti Trg hower
supply voltag ?I’ip-ﬁaﬂ AT0f S48 Eare mgg@l%H i %Hﬁ'ﬁni?ﬁﬁioﬁ Widkhd fefefence signal Sigl,
and latch and output the sensing signals Sig2-1 to Sig2-n. Each touch sensing signal
generation unit might have different delay when the touch pad PAD is not touched
with the object. That is, product values of the resistors R2-1 to R2-n and the capacitor
from the PAD could be different from each other. Here, the capacitor is mainly from
line lengths between a touch pad and a touch signal generation unit. The line lengths
may not be equal in actual application and the resistors R2-1 to R2-n may not be cqual
due to their variation. Thus, each sensing signal delay against the reference signal
delay may vary for different line lengths between the touch pad and the touch signal
generation unit, so that means for correcting delays to be the same in the production
process are strongly demanded to realize equal sensitivity for all touch pads. Even
when such problems are solved in the production process, circumstances such as
temperature, operating power supply voltage, and moisture, or set values or durability

of discrete elements such as resistors or capacitors disposed within the touch scnsor



of discrete elenents such as resistors or capacitors disposed within the
touch sensor 3 WD 2006/ 135152 PCT/ KR2006/ 001841 may vary in actual use.
Conseqgently, delay tinmes between the rgference signal and the sensing
signal may vary fromthe initially set“value, which thus prevents the touch
sensor fronokerpssieg presice sensitivity. Disclosure ofpdhiRIW @My TEChNI Ca
Problem [141 In order to solve the foregoing and/or other problens, it is an
obj ective of the present invention to provide a touch sensor having a

function of awapWadyiif adthdl us@doleheiy, d1Hal R thiwden iHe rkBRRcNi SRl £R) the

sensitivity and to i%}r}‘évent na fug‘%t.l.aq of the &}Ochj}c sensor in ‘gﬁvance, and

a signal geneldFeNERY MY APhEPB Lte gl et valpe. ebichithys preverts thetowshe aspect

t he i nvent i onsénsordrane ktepohgtpoesesensigtvitgensor i ncl udi ng: an i nput si gnal

generation uniy: j . input signal; a reference signal generation
DigESEEHE Tireifign

uni t del ayi ng by a predetermned tine to generate a first
signal ; a pl ufechhicadPriobleh sensing signal generation units having a touch

pad and | ayi ng tRhe .input signal. differently according to t her or not
Phe toudhhad | 0 ardETnanv e saREns o ShENMeBR griaRh Sers Rt ey of

vari abl e del apresent irgemtiomytd prpvidedadwdh serismehavingadspnios ef aworaatwely r ol si gnal
and del ayi ng Eﬁ]ﬁstﬁlgﬁqgﬁy%ihﬁﬂ@k%épfbr{:%ﬁ%ﬁﬁit%3n& Jaq,ré«éﬁeh,ﬁgfud.sﬁ oftd™® 1O

generate a varied secohd signal; . ural | of 'touch signal generation
units gener at f¥gh sEnsQYR AdvaBsey AR 2 signab peniersgor Bedoditheredf.ence in delay tine
bet ween t he fiTeghnidad Soluigd t he second signal; and a control unit

recei vi rﬁﬂand agnal yzing the plurality of touch signals,.  generating touch
out put s When t h&" G FEPFCHARf imeentipn is dirssledhiog taychsensonmaluding i ppig seAd  cont r ol
signal s to thgencpationhhie getekatiyig aminpat sifiah atréferch@Uighapgielation iniedetdyaipdby
state. [161 The . s [ I on it havye,a pl ural ity of
serially conng%tlfi@ft?Lﬁﬁf\n/gﬁta}rmgl.@%h%?%?or%ef] %rrg{é%r?cfg&‘;sl}/%ﬁaf’%ggﬂ& gf':tfn(')cr? uni t may
have a capaci sensingsignal@eagration ity haifigh 1oyed nad gad d¢ladng wadipubsignahe t ouch
sensi ng si gnalifemay abdoRlingHal wistHERYr @R HRGUcR phdR 1SREANG gshaidh sknd del ayi ng
the input signal |o %Li t(gan.the first signal wpen the touch pad is in a
touched st at &85Hd BYraHE ofyRTitle drbey Y yaging A4eTay HBted R FesPsn 1A AR0nFDh st

si gnal when t kigniland belmang ihs secood sigmal & tespoatrad tigtatied d¢ldPtimEacdenaftetahe

ari abl e del ay,, i ha . ! f receive
;/heI control s%éicl]#\gaa: S%é??g%nﬂhgsggar]\@r %ﬁt%dg}syg“glée?ﬁg@ﬁs@ﬁgg%@%@hgagdgllgh Y

. - e . . . a
conponents  neigndaceprding i adiffprengeds deJag bme betwvgen he ffst é‘B“*ﬁi‘i@‘h@%?wa%d nmay
del ay the secegipfalSirdidositrolamitdeleByngtdnd@falpfing he predlivy attecthdainaly, conponent s
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control signals to the variable delay units when the touch pad is in a standby state.
[16] The reference signal generation unit may have a plurality of serially connccted
inverters.
[17] The reference signal gencration unit may have a capacitor connected to a ground
voltage.
[18] Each of the touch sensing signal generation units may generate the second signal by

delaying the input signal longer than the first signal when the touch pad is in a touched
state and by delaying the input signal shorter than the first signal when the touch pad is
not in a touched state.

[19] Each of the variable delay units may have a plurality of delay components and
receive the control signals from the control unit so that some of the delay components
may be activated in response to the control signals, and may delay the second signals
by delay times of the activated delay components to output the varied second signals.

[20] Each of the delay components may have a multiplexer outputting one of two inputs
in response to the control signal, 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



in response to the control signal, and a plurality of inverters receiving an
output of the nultiplexer as an input and delaying the input by a
predetermned tine to output the 4 WD 2006/ 135152 PCT/ KR2006/ 001841 i nput.
[211 Each of the touch signal generatign units may be a flip-flop which

| at ches the varied second signal in response to the first signal and

gener at es wbeodsassafe si gnal . [221 Each of the touch sigra@/kganesaddon units
may be a flip-flop which latches the first signal in response to the varied
second signal and generates the touch signal. [231 In the standby state, the
control unit hguds the nDst recent touch outputs until delay calibrations
whi ch a 1y @ar AL S of t e contr ol the variable
del ay uﬁEﬁs ar e%%%n‘%% ngi?hgefﬁrgp Jila "rayL?ﬁlt yp g"é&ﬂiﬂ?‘]egheydgﬂbm y the
control si gnaF@Oﬂd)Slgrlrﬁélrrr@sw@mtp\ﬂee firgtzsignalyind goedrates thnldush siguklt hose

adj ust mgngs of Eha &Ql'ilattb@&h 5 f‘é’énﬁrah@n m@ rbbamlﬁﬂggbmeh IeHEHeE aﬁnaul d be

done only when the touch b@ (fuc ed ate del ay
calibration i SERYNEEFPEF ‘h"ac"ﬁ S?CB ﬂ%’iﬁ“ gﬁ“ﬁ%‘teﬁﬂ’eﬁ%“‘ihﬁ'gf‘ﬁ'e t ouched
state. [[231 Thelchastandbysnitd, thergnisel ppit Yoldi the st fecdnt siuginabtpamndntdldtlay n t he

del ay val ue ag,fhg: op?kﬂfcﬂ‘d&h&lg) &yﬁ@u&i&@m&@&h@fﬁ%@%g ﬁ@a%?a%fe'

generation unit Wil to indicate ed state.. The
control unit delaguriparggommigied-del ay value to adjust a sensitivity of the

touch pagdd] [26ﬁThélccﬁﬂ©I dikﬂfmﬁgsibqﬁénnaﬂflﬁlpbl}\t@dﬁdnﬁﬂl dignaRdith @tr@pedtivca si gnal .
generation nmetho quch, . sen C ener af t signal;
del ayi ng t he |?1rb% %e W[gosﬁ us%fltétoﬁﬁ’ﬁégmﬂqﬁlgn?l Ogtggémpfgrhgph rst

si gnal ; del ayimit shhddbnpm anilyywhén thé fouelr padtis yot imthe doutheristate Thadtlaer a t ouch

pad is tOUChegalfb?atﬁ-ﬁ”@éaﬁ&&le@wﬁn@ﬁ@@%&h SMumb\f@By hﬂge t%ucl{iﬁlsféié time in
response, Lo a c&gtro gnal and del aying.the se in response to

the variléd del ay ¢ FeAy© b‘@%?"&?'@%%F‘P]&E%ﬁﬁmg} G‘HQF ay @@%"P‘“é}t“? ng a touch
si gnal accor diimighurodetaydiafuedegondahat Ithedaioamgfnal@né)ﬁﬁmmft wiléabd it sbutﬁutgnal and

the second s! @licue BIofGERLHE AN BN AVELIG: b b SLED S1R0R agyllpner at  ng

a touch out put ouched. state ing the
control signah segsttyity Rbthe¢enehpphd is in a standby state. [27] Adj usting the

control ggnal mexnohRY gspa&! Mk ReehttM lms&tea%@ﬁgnﬂga@aat%tmoﬂ of B téude
t he control. si receivi t he touch signal to

standby state, varyin n

Sbiain e m nPoRh HEPUE TR G, S CRAE BRY B aUDGh B usi ng t ne
obt ai ned ni ni dewrmidal taye welenerate[adB4 s@otlailalayimg thiaénpoi signaidiffdeshdy val ue nay
have obtai ni ng.th gC@%t{eﬁler%k(ﬁBﬁFacﬁ& gﬁ‘edt &{emﬂﬂ%%%ﬂﬁ%g@()ﬁﬁ en a val ue

of the touch S|gn econes ue in ad is in a
touched st at e 9§lRY HBeymieshange rReopEMsizapl ad gﬂaymg thegpcond sigas!ihEpspanse ©ont r ol
signal may have vaFietddnoimb et deaératceadél sesémisiinalp perdehaing a touch signal

according to a difference in delay time between the first signal and the second signal;
and receiving and analyzing the touch signal, generating a touch output when the touch
pad is in a touched state, and adjusting the control signal when the touch pad is in a
standby state.

[27] Adjusting the control signal may have holding the most recent touch outputs in the
standby state, varying the control signal, and receiving the touch signal to obtain a
minimum delay value; and adjusting the control signal using the obtained minimum
delay value.

[28] Obtaining the minimum delay value may have 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.

[29] Adjusting the control signal may have checking whether the adjustment of the
control signal is performed in a normal condition; determining the control value using
the obtained minimum delay value, and generating the determined control value as the
control signal upon determination that the adjustment is performed in the normal
condition; and releasing the holding of the touch output upon determination that the



control signal is perfornmed in a normal condition; determ ning the control
val ue using the obtained m nimum del ay val ue, and generating the determ ned
control value as the control signal upon determ nation that the adjustnent
is perfornmed in the normal condition; and rel easing the holding of the

t ouch out pud 200008818kt er m nati on t hat the 5 WO 2006/ 13ah5Rri6efiokdz2006/ 001841
adjustnent is not perfornmed in the normal condition. [30] Adjusting the
control signal may have rel easing the holding of the touch output when the

adj ust nent of aajh@msﬂngﬁalpeﬁb@ﬁalmﬂlgngmmpb@{dﬁmn [ 311 The control value may be

det erm by cal,cul at ff erenc wee el a al ue and
ot uch 180nel t BT b bt BR RS eIk Ine iiciaf o PRI BBy b a
condi ti on t hawhen theadjhstprgut df shemontrolsignhlosicanplétedin  obj ect. Advant ageous
Effects | B§3] AC‘?R«S EHn'ﬂG] $atud HEy w&&%mneh B?:Ezﬂédlzﬁ %%1#&;@&%%9%::@&9% a touch

sensor an ene ati‘on net hod .t her eof UtOITB.tI cally adjust the

del ay tine ch atyﬁ’é ARER Ipyrh S@?‘SW&I%“B‘T topefePadouch sensor which occur
due to dBzinge |fli'hemrmabafumﬂtmbnmagrbeamnduﬁimbﬁtattwch,pampefoatouﬂgdmm suppl y
vol t age, and Lgture during the operation of the touch sensor without

addi ti onal external adjustnent, so that the m s-operation associated with a
touch of the 'Aﬂ)(antagemeﬂb;ztSbe prevented. Brief Description of the

Dr awi ng 34] T r ges of
Dr awi nggsf34] W@%TJrgmgqpeh@greeé}gq%mﬁ) BBLAS apbRAL WER & 3@5@%3@'&@”
preferred enmb&eficrsian “&hoﬂh@reqfﬁwéﬁlﬂil@ﬂy adjystithe rt’él@@ilallgﬁs phie H&@Dﬁpanyl ng

drawi ngs. ThesigdhdaybMnge to‘éciﬂ%sdi@ﬂﬁiﬁﬁi&ﬁﬁr'cﬁde td&laﬁgé&h@nwﬁﬁiméﬂtsduﬁh as,nst ead being
pl aced upon i I | ustratin

" g ‘frlncp;fﬁ) oft leetlo ({ |l is a
bl ock di agr amCHEWHE P "@‘%?1 Tgar 128 a’é %’8‘& &h H'B‘ﬁg‘? P§ ﬂ"% Sor;

[36] FIG 2 i tougheinsgruvithodi algrimmiishomahglitstreedsodhdt éw miswpérgiivmat i on of t he
Louch Sensor glucifibuitha hidhbf Heuck stitodn) RSfiedhaar am show ng the
configuration_of t ouch sensor accordance wth an exenpl ary enbodi nment
of the presenBriehBesoription of theDrawings and 4B are circuit diagrams show ng
the det ghhed CO'TBJ;EJ,'& iﬂgoiﬁd%thel; mgectbt @ééﬁpessdﬂﬂlﬁ(w‘mﬁ BSFdf%e 1§veni1§r91vllF$LGS 4C and

4D il lustrate exa the opération of a variable lay unit I n the
touch sensor &PPHS fmwshe BAE qaztmﬂar:ﬂi@n@wf ﬁpr%‘KﬁéﬁH‘PPdlgﬁBw ¥ t he

procedur e of &atjentini mgllestd&idaytﬁelmmﬁn)td@dm‘wrgh The @nsdng ismoamcasdince with

an exenpl ary g Qf a319 Q@b&%i@?{%@ukﬁﬁ’%ﬂé&aﬁﬂg m%ga%ﬁgf%?gfﬁ@ nviftlohy! ng Qut

the I nventi on rel na sensor gener ation
met hod tlB&k eof |1 ipa block diagram showing the configuration of a conventional touch sensor;

[36] FIG. 2 is a circuit diagram showing the detailed configuration of the touch sensor of
FIG. 1;

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

[38] FIGS. 4A and 4B are circuit diagrams showing the detailed configuration of the
touch sensor of FIG. 3;

[39] FIGS. 4C and 4D illustrate examples of the operation of a variable delay unit in the
touch sensor of FIG. 4B; and

[40] FIG. 5 is a flowchart showing the procedure of adjusting a delay time of the touch

sensor in accordance with an exemplary embodiment of the present invention.

Best Mode for Carrying Out the Invention

[41] Hereinafter, the touch sensor and the signal generation method thereof will be
described with reference to the accompanying drawings.

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

[43] 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



described with reference to the acconpanying drawings. [42] FIG 3 is a

bl ock di agram showi ng the configuration of a touch sensor in accordance

wi th an exenpl ary enbodi nent of the prgsent invention. [43] As shown in FIG
3, the touch sensor of the present invention includes an input signal

gener at i orwanids/13052 a reference signal generation unitp@Okrao@dowssal ity of
touch 6 WO 2006/ 135152 PCT/ KR2006/ 001841 sensi ng signal generation units
30-1to 30-n, a plurality of variable delay units 35-1 to 35-n, a plurality
of touch si gnadnsiggBighaligefiutativhiunits a@ﬂoB@ndaqymah@rwvmabwuel@lunumm59- [ 44]

The i nputsi ggﬁlnRQ@H%'ilg} Jq uc%(gl g'”%%{l&l‘%tl tuﬁlﬂs 4'5(?]1 o &Pn and’a cRrét(r:olléglEgﬁl gnal as

an i nput Si gn er enc’e SI ation unit
20 and d4th of ﬂ'h@mpwcﬁﬂd ge@nr@rlwgl%gegn@tesgeﬁélrsagnabw aphooksigaalab ap c1p80- n. [ 45]

The refer ences@hamablgg@aapﬁndsmo RirbferRAcci AV Sent@liay Snit MPardRRH orshednal R _Sig
by a predete nef a touch pad is touched wi th

an object to to&&%%ﬁ“&?‘%“@?‘&?’éﬁﬁ’é‘é‘"ﬁ? é[hgh |. [46] Each of the touch
sensi ng [4%lgnal @bﬂ@feiencomlgudlgbser&i}mlmttdﬂamams Helsysahd mpathsignalR B4Dby 8 0 be

touched with gyda@nﬁﬁédtuﬁ@}e@mewwﬂamat%hgn%{d 59 mgegha%'l i tOL ol i e | onger

than the del t1me the ref erence signa pad PAD is
touched with SfsEGHfesTEnce siggalddslays the i nput signal R Sig by a delay tine

shorter [#élan t h&acedfale tonalmen@iig digieal g@éﬁnemmﬁtssbgrtal30$j t@ls a\&mn pidiBADOUCh pad

PAD is not to h tin ensing si nal s
Sig2-1to Si gg)c&etﬁ%é\%egr]\mthqﬁ?r‘ ge%sy’stﬁcf’ ﬁ? %n@%cﬁ?ﬁ}’tan i3 fme {'%e Of tghe
reference si giwldelygme, Of[th‘ﬁF eRnge BEyjabsis] H&lﬂlﬂgtwcbp@(ﬂBAEﬂMﬁqd@do‘aﬂﬂam t ance
may be appl i edletdﬂjet:h@nd)@m@@fthevmplﬁblgnilW(StE’oﬁ'ﬂe‘leﬁ%rEe@on@ﬂﬂd@thé ghsesentative

exanpl e there a lar nt of

el ectric char aglg O?F’Eé%utﬁﬂ%e Wrﬁlgfg’%a’bﬁﬁ@“ﬁh %“&‘%ﬁ@qﬁn‘f%‘“ﬁgﬂ%‘g@g&? the del ay

tinmes of the objndithgreby gematating Biegnsingtsgndls §2nl torbiges pavimgedday towst r o
signal s D tod@%re?n%‘ﬁ@ﬂn‘tﬁ@deﬁz%ﬂ%éc‘iﬁh&%ﬁ&é&la Slgﬁmtshg p0, and output variable
e

del ay si 8na| s VS n In response varjed delay tines,
respect il{8l y. [é@}’ obiset haying & PesdgieEMingLeReRARIG e 2pPliel to thepbagt whishnpl e and
| at ch t he var iabhsonttat BYD, Sﬂd}ﬂ&bl%se‘vﬁngc dxabpleMbergofls h RuBynbddye@pabRidfon Wi th

t he reference 0 touch signals SI to Sn, respectively.
[ 50] The cont F’%b%gla{g%ﬁndugﬁ%]“ Tai arigﬁé touch sensor is in an operation

node whdfA8kt he ThewdiablgdielpDnits3-bieciderivany the delag tiotss etthe sgnding hignalouch

si gnals Sl tos%? 1060 &0 in &éﬁ&ﬁ&% ¥t SPRRIDT | &nﬁn g.gﬁﬁbd/ﬁémttmom&qﬂw gnal s
Sl to Snfrom@jl 1 to 40-n ¢ respondln

e . touch si lan
Yo the Touch ShdnerBrrbueRngcenSEts B Vo gy Sendindit Bregite Tout -
to TQut-n. Al tieenatspeativgly. t he control unit 50 senses that the touch sensor

Is in agyandby HHPEG NN bOfRrdOH GHiRd /28 A Simp ani RUENEE vWidblk delay
signals VSig-1 to VSig-n in synchronization with the reference signal Sig1, and output
touch signals S1 to Sn, respectively.

{50] The control unit 50 senses that the touch sensor is in an operation mode when the
touch pad PAD is touched with the object and the touch signals S1 to Sn are con-
tinuously changed, and receives the touch signals S1 to Sn from the touch signal
generation units 40-1 to 40-n corresponding to the touch pad PAD touching the object
to generate touch outputs TQut-1 to TOut-n. Alternatively, the control unit 50 senses
that the touch sensor is in a standby mode when the touch pad PAD is not touched with
the object and the touch signals S1 to Sn are not changed for a predetermined time, and
starts a adjustment of the delay time of the variable delay units 35-1 to 35-n through a
adjustment of the control signals D1 to Dn.

[51] The control unit SO holds the most recent touch outputs TOut-1 to TQut-n of the
respective touch pads PAD, and sequentially adjusts the control signals D1 to Dn for
the respective variable delay units 35-1 to 35-n in order to prevent the adjustment of
the delay time from affecting general operation of the touch sensor.



the object and the touch signals S 1 to Sn are not changed for a
predetermned tine, and starts a adjustnent of the delay tine of the
vari able delay units 35-1 to 35-n thronflgh a adjustment of the control
signals DI to Dn. [511 The control unit 50 holds the nbst recent touch
out puts TQub-2bochigs120ut -n of the respective touch padspdranshissequentially
adj usts the control signals D1 to Dn for the respective variabl e del ay
units 35-1 to 35-n in order to prevent the adjustnent of the delay tine
fP g /ngz gg%]} io 8 g g?dﬂﬁ)“ng‘ol gﬁﬁ(ﬁtai-iemﬁtoﬁtfwsi%gmm _&ﬂDﬁthrepeZttedWOBQQﬁﬁ&3l515é

. cont rol. uni.t Vaki,es e control.signhals to
Dn to repeat eé_?q?/y %1{5‘% (lrf&'ert% em“bee‘ia%b%fier%%u"é?%? hleolg' %’snpsgitﬁt\'}é)%{?ésid B e del ay
units 35-1 toti®ss whespvalyey of the teygh aignals YbtoSn stari tnbs tiwremewayaless of t he touch
Si gnglAE Si Fooéru?'ir%t\ﬁ{eg tﬁ(?to?&l ﬁatﬂﬁ’A?ﬁﬁ% @ﬁ)uc\z’l?&i;sl&?e, tHAEHR Ut E)ltfhgts‘é@iﬂfblt he ]Eogﬁh
pa isin ouched state, at .1 s extr ongr val ues o e
contr ol signalvéu%?sol’fl erﬁoﬁﬁ%s&%'fﬂﬁ)?swlﬂg@dﬁ%(‘rﬁfef@{@ﬁ]ﬁﬂ#!‘aj[}gﬂ For exanpl e,
on the d§3lunpti Hor dxamplet drethe assoinpsomgthatl theSohchhsgnabS 1 agiadagicdl FHipgh" ldvelvel  when
t he touch padyj j j : 100k cah . “hevel when
t he touch pacvzlVI h?%{h?\gft% E ﬁ%é&c&%ﬂ?ﬁé%@gfl&g?n t_lgglgggn%‘?gl ‘eﬁﬁ%"g
repeat edl y pefdugh pad is ey touahed yith the Qpischiherconigol gnit 5 eepeetedle pefr@svar i abl e

dg! ayt ugi Ej ?Sadgumg tﬁdi&ﬁ'y\lﬂmi@ﬂtﬁtﬁres;{e@ﬁhﬁﬁaﬁ?&@aél%lﬂni@ﬂr SRDeEN tlhEO t hle
adj ust e el a 0] al n CO ol V eS .. S, .M ni ] ay..val ue
o (1) wnen 1 e SEndH BbPLARRC MY @it HE i andPufRl-MELEE e e o
"Hi gh" |evel . apmihimpa delamvplee DUOH) wWendegiclgved é thediouch sigaaidd drapdateeen t he
{n ni me dgl aty "M%\b‘;l@ﬁel Bné Tx{{i)r%hamelghﬁcll@le%?ﬂﬁ,ﬁ hmgb ?@dﬁﬁtés@%ﬂ.f&{gmﬁ‘éﬂé&?c&f ot hg
ouc paas eterm C V. ue, rapnsmits eterm ne
control var ue hegninimim delay valyes TSI andhs bregetined senspiivity yakop o g vl D |
t hereby suffi padsno Ustersreneithe noptavh value, and tramamgs thedbtetrhised cunerdl edursothe [ 54]
That i's, the camblicldiftinh 359,%3@4 | doRyGRLAST et e RAGD (RERRL I oty Of t he

touch pad PAD when t ouch not touc in order to
have correct THUEMOIBEIWER ISP to Sri generated when the touch pads PAD is
touched M4t h t hehglg, @&t contrlQmit50] Whild@niiddring heto@l sivsitimiytoF thtqodehtpad 35- n

such that the t f t ef erence .signal. Si gl d each delay tine
of “the vari abParherhCTu ol 0ad Bl FHiBesued 33 el Phive ek MY cach
ot her, ther ebyputand Sdie Pugenerdied whenitkddbechduilapABiigleashed wdibgle dbjecd  VSi g2- n.

E 55] hTheds ens kbdndid the riablR&Iel9Waits PR 30K QRA ARt ARURRY AR of thelrBBrcaéze of the
ouc paa an

d . is.an ohtained val ue from repeated 1 nts. J56] The
Control an & BB TR EALAITHA T CEL AL Sier 18 YOI Hbr
condi ti on bef differdnhfomdjacisothenthereby arideoutieitsatiic variablefdelay agolls W8ig2abloe del ay
unit was ech&_mcancel s the adjustnent of the delay tine for the variable
delay unit an emains in a standby node for the next adjustnment, and
per f or nd3fhe ad jThg sapaitivitpef the touch pad increases according to the size of the touch pad and

is an obtained value from repeated experiments.

[56] The control unit 50 then checks whether the the touch sensor is in 2 normal
condition before the adjustment of the delay time for each variable delay unit was
excuted, cancels the adjustment of the delay time for the variable delay unit and
remains in a standby mode for the next adjustment, and performs the adjustment of the
delay time for the next variable delay unit when the delay time adjustment was
performed in the normal condition. And the control unit 50 releases the holding of the
touch outputs TOut-1 to TOut-n when the adjustment of the delay time for all of the
variable delay units is completed such that the touch outputs TOut-1 to TOut-n arc

renewd to new values according to the touch inputs on the touch PADs.

[57] Here, the normal condition is a condition that the touch pad PAD is not being
touched with the object.
[58] FIGS. 4A and 4B are circuit diagrams showing the detailed configuration of the

touch sensor of FIG. 3.



delay tinme for the next variable delay unit when the delay tine adjustnent
was performed in the normal condition. And the control unit 50 rel eases the
hol di ng of the touch outputs TQut-1 tg TQut -n when the adjustnment of the
delay tinme for all of the variable defay units is conpleted such that the
touch out psb30ok@kisd to TQut-n are renewd to new val uaSr/REREING to the
touch inputs on the touch PADs. [57] Here, the normal condition is a
condition that the touch pad PAD is not being touched with the object. [58]

FI'GS. 4As@ind 4BAakRrente Gpidl geliengion UHit gm\ebmgogebafﬂﬁtsa}as@@r RORAd guration of
the touch sensor of FIG 3. S WD 2006/ 135152 PCT/ KR2006/ 001841 [59] A

reference sig r?eratl on unit 20 is conposed of a first resistor RL and a
capaci t dp0lC, [GG]t dighivotghiownan FEhdvinitiiappent tha the referepcapipeal gerterationt t he

reference siggmt ZI%B?B@&dlﬁﬁbsedJ(EF atpnzrgmsr%v inREGOWRRR 8 se.fm@ d%hwc?chlus ¥ncOf
inverters which are ‘ferla %&#} to one_ anot her and hav

pr edet er mi ned 3PRMpergnd gy pr teH@F‘T’ Y treesdo performing sagie fP‘i’Fé‘PBétheé‘il of t he del ay
circuit conpogedelal cirbist doimpebedref siesfiratresRitoraicandhiee @appdtor Cor C. [611 Touch
sensi ng gj,gnal Q‘Sﬁ‘&rs@ﬁéngk %HA! %alel%gor;l‘ #i 38%-(f 38%‘4&?&%8 £i§‘t§}ﬁiz°f & R2-1to

R2-n di sposed bet ween SI gna géneration unit vari abl e del ay
units 35-1 t82 sgilwosealﬁ&tvf%@ﬂlrwaa%grlamnerﬁa%hmbbm@dpmla@ Heloy wnifsdbjlect s

ng1 ntg cgrzaam to0R and tack g a.ds(NLﬂlﬂ@uﬁﬁdﬁ?@%@du@%}@@@fhaﬁh@crﬁﬁéi?ﬂ@bsr esi [stetS <2) ]r S
(0] n uni t s ectll
In here, func Oln%entgu%‘f: éia SIposreg ngl%lg‘facsﬁcoﬁ? res'tsf}?és l@%\ﬁ%ﬁ% Sral'a: © Vﬁﬂab?‘he second

resistors R2dfila1mlﬁ25fi ta36-n, hespestively.as t hose described with reference to
FIG 2. k%3] TOHPllﬂaré Ifmbnmww R8st £ %heﬂcqggmapc%drﬁl@ge&mgqm%@d of

respect i ve D whi ¢ C elay signals VSig2-1to
VSi g2-n as .nBat 03%?%@%@%@5@&%@6 £ é‘ffFfé“‘iféPf{)G'L?gi ts 35-1 to 35-n
and recdb¥le a r Fbashaignal gingmabn Giig 40-1ab 40-hare cr(ﬁipescglrufecs@b@wab fip4iildpat i on

unit 20 as a Wh&%i??d gg%ngaf&én@s@@mﬁr@gz-ﬁ ?‘*’9% 903 p%@ hromlifRc Sri - [64] The

vari abl e del ay uni ose and a plurality of
del ay cells 1%?":’9“%"@!@@10@0 aah'dlt%%ﬁc too¥5-n el releetivpye reberdanee sigml Bigd of 180- m may

be conposed effere® sipahlt deRbr@X&H urMlY 288 didcMehpui WEK i@ fdhetModéh shaws1i n FI G
4B. [65] The nu$t| pl exer MJX has two inputs, one output, and a sel ection

i nput for sel & ng one input of the two inputs, and values of the
sel ect i dAdli nput $hewdrjable-delay anig 85{nmpayrbeapmposed of a bifferd 1§ yndaa ploratityalf si gnal Dn

suppl i ed. {1 OMyaa Lo 106.1481 0. ROandEan bR, AARUALHET60- J\Moqﬁ tgn output of

e R N oot Pt B o g ., 12 the
as its i[eput, alte owitiplixsr MU es tao dipotsnshevaipugged £dRkction mput for sclecting
one input of the two inputs, and values of the selection inputs sel[1]-n to sel[m]-n are
controlled by a control signal Dn supplied from a control unit 50. The two inverters
INV delay an output of the multiplexer MUX by a predetermined time.
[66] Referring to FIG. 4B, the delay cell 100-1 receives a ground voltage GND and a
sensing signal Sig2-n as its input, and outputs either a ground voltage GND or a
sensing signal Sig2-n according to selection input sel[1]-n. Each of the other delay
cells 100-2 to 100-m receives a sensing signal Sig2-n and an output of the delay ccll of
the previous stage as its inputs, and outputs either a sensing signal Sig2-n or an output
of the delay cell of the previous stage according to the sclection inputs sel[2]-n to
sel[m]-n, respectively. A buffer 110 buffers the sensing signal Sig2-n to supply it to
one input of the multiplexer MUX disposed in cach of the delay cells 100-1 to 100-m.
[67] 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



sensing signal Sig2-n according to selection input sel[l]-n. Each of the
other delay <cells 100-2 to 100-mreceives a sensing signal Sig2-n and an
out put of the delay cell of the previ gus stage as its inputs, and outputs
either a sensing signal Sig2-n or an oUtput of the delay cell of the

previ ous swagaesagaer ding to the selection inputs se][2penkikmossassin] - n,
respectively. A buffer 110 buffers the sensing signal Sig2-n to supply it to
one input of the multiplexer MIJX di sposed in each of the delay cells 100-1

to 100-m [ 67 httdnlated. Gor Bmpa 6he Biiffer ARy de HRyose@pérain 146val dfao 119le sans;

conpose one R i nvert.ers e

corrposeg éllf Ff@as%btaﬁgélﬁﬁ]\l/llesy%exm&]%& Al ope éfm Oft&'%maﬁgen‘{e Y“BJ‘Y“ in FIG

4B, the vari aﬁi&féouélsa!}sowf RIG34B Flga4C shivs theepetatiph ef the mulkipléxgt Mahe buf f er

o ovent the. senmmati sy AAIRUBOEU T the sidtle ey I AO MU B om
v i i i s from

being 9 WO Z%Wﬂgﬁﬁ%eﬁ&? % 6@5‘/"5‘81’%3@ "&ﬁ?é?ﬁﬁéw SFgra"@%%}FPb‘F“’é‘“ one

buf fer may bequmsmhhnpbe sedggtiominputvall’ afshdwn adilGy4Cel | s. [68] FIGs. 4C and

4Di||u te e %ﬁng%e f t he

t ouch seng]gr of %g% ﬁ'\t‘ i %aﬁle dglgg}]}a{t]? {S% o?d %Hﬂ%x d’f‘ﬁ EE‘I"exe

within the dewéeychdléwsrfra@is aiyaied staigs tﬁhtée delay %@BF accgeding to@fombingtien ofy | tipl exer

MUX out put s @é]ednﬂﬁhﬁputsNbl[WQﬁﬂ& s&mm]sleinemé asgnnpﬂwwmatﬁfe hlleplexdrMypkexer MIX i s
0", and out pyts an. ﬁ}; egl%a ei' & tctlon |Sﬁ¥l IS as shown in
FIG 4C [69] “FP&° H’d’a& gibe Rlan ﬁﬁ’P%faS?'“ e URT & 8wﬂé']F-§g1uFilt conposed
of thred7del ay delshewn indiGe#Di activated delayselcare didfeest sacardow tothet he del ay cel | s

according to emﬁeimdwm%%uoﬁﬁ BELA8n tcmagm rs%éﬁllrdmetd (,élehloé%;n on the
assunption that the?fg#1 | exer, osed.in e

y.cells
operates in t HeAH¥H & FrIMpingtion ef es&@“"[‘?‘ﬁ’}“%ﬁigﬁbﬁﬁ?{ et ‘#ﬁ@\?
activat ed del &x0'c®hdtss, dreacubifef ftran$ig2adodedtiyad by mdélhptlmeomspatdlmooﬁc t he

selection inp 1 ]-n. The third delay cell (100-10) is
activated mheﬁgltﬁ%gfﬁic%@b{dr}dg??%eﬁ%gﬁphe sel ection |nputs sel [8]-n sel [91-n

sel f 10][7hl i s ‘Inchare, theryglectionsinpytipd theamultiplexes MRS indgjagedan 'y miceie"BYRH by a
del ay tine conaespardi ng to one del ay ceII 100-10 and then out put. [711 I n
here, t el ectg.on i nput .of. th rTLI|tI | exe at

"Bon ¢ | 18F v ° iR the Bpoigiiad, OF pd SacsiBr ke sl SRAPETORR or B

sel [8] -n sel [ 8}cond daliy dedi] LOR-9 sid iy thJ,rd ﬂﬁey celld 06110 adedctiyated lahd thoGeringnd t he
third del ay Cgfg}ml%quﬂ-ﬁ RI5ePE 4 AHbddiing S8 Mo ody@RBLoISY B3R 1S

del ayed by a co spon |ng to t activate el ay” cel
100-9 and 100-19%° &H@I*ﬁ Q]a'lfiﬂe“?ﬂl‘?“l’ yt73] When the conbi nation of the sel ection
i nput s s[@B] 8] - n Velein[tR combiedtipd Of the sé¢i&tion driputsatl| 8]-ri eI e kel 0B s 'G111@0- 8,

100-9, and 1OQhe1£1a "End 03/"3}569 an%riﬂotlﬁ?ire ANy ttgig%fd tgggll.nlsxﬁ?g% +]§Sgslllbgel ayed

by a delay ti 0 the three ac
100-9, and 1@91a1@1 hyrﬁjfeﬂa(yéﬁnw-qgmondmg to the three activated delay cells 100-8, 100-9,

and 100-10 and then output.

[74] In FIG. 4A, each of the touch signal generation units 40-1 to 40-n is composcd of a
D flip-flop, however, in actual use, the touch signal generation unit may be composed
of a JK flip-flop or a latch circuit, which is capable of obtaining and latching the
variable delay signal VSig2-n in synchronization with the reference signal Sigl.

[75] The D flip-flop in synchronization with the reference signal Sigl is described in the
embodiment of the present invention, however, it is apparent that the D flip-flop may
be configured to obtain and latch the reference signal Sigl in synchronization with the
variable delay signal VSig2-n to output the touch signal Sn.

[76] A plurality of touch pads and a plurality of touch sensing signal generation units
corresponding to the pads are described in the embodiment of the present invention,
however, it is apparent to those skilled in the art that a touch sensing signal generation
unit, a variable delay unit, and a touch signal generation unit, which correspond to onc

touch pad in the touch sensor composed of the one touch pad, may also be im-



[74] In FIG 4A, each of the touch signal generation units 40-1 to 40-nis
conposed of a D flip-flop, however, in actual use, the touch signal
generation unit nmay be conposed of a JK flip-flop or a latch circuit, which
is capable of obtaining and | atching the variable delay signal VSig2-n in
synchroni asbizena/13d18h the reference signal Sig |. [751 Adwexkobddomsi| op in
synchroni zation with the reference signal Sigl is described in the

enbodi ment of the present invention, however, it is apparent that the D
flip-flop mayplehene@nfi gured to obtain and latch the reference signal Sigl

in sync ni zat | ith the ariabl e del,a ignal VSig2-.n to.,output the
ouch onzRn] 7 anRE sk & Bt B8R BcTrisfuR oL 0ing YR ihelof o HBH oL
sensi ng si gnabengerma aecordancemwith an excmplapsyondiment oGthe prgsqrathyertion. descri bed in

t he enbodi menpabulihi iIR8SE the hﬂ%&ﬁh}é SMudjusfiPVRY &llay fithe pSTARBEHEME tO those
skilled in the ari t

.h toych sensing signal gerneration. unjt, a variable
delay unit, aff®' FYL2He ﬁ@'ﬂf‘i‘lse ﬁg'r‘é B’HE‘EWFE[PQWW 0&8‘?“'}38@;5’15{?8 UpIE one
touch pad in tsheelveircthe sehabmen@fifised of the one touch pad, may also be im

Showi ng The. pr or U E kobeia ke mRHER Bitn e of eiouth bRl o

accor dance wi SRR teadips thedelag ifmedp prekent Bt adiyatmentefdhg dalapting ofdhe | n

par}gi cul ar,b i?/%ﬁdbldtﬁlz%[yalhflifrohfﬁ_t egﬁmg,c bkfafoﬁéf'art]iaﬁlbﬂmé itdiuglll ﬁéa@mds{eam@yanfh .
per f or y cont rol. . a_t.Quc ns i S,.ASSUMe a e
nunber mci? Nari agP%COEérPa§"lbm%" mﬁ?ﬁﬁféh'e vFlHefﬁ%P S%OI ithﬁ@nt' BrEEPE&™s, [ 781
First, the comtingial gatet"i'50dingttbe pider ofgls varigole delay wnitshwloch aeincbided ine t ouch
pad before sRlibiciQeds8r &Y gerbrrh 1R aBRb@E¥nd drfR defayRinRVSEthe ddng (AR, Ust ment of

t he del a% time ﬂ,g j.ne variahle de478‘}1/ unét fré) affecting géneral operation
of the ti8llch sed8bri yaliels tenqpsreaseeroyioneridter §al) Hhat it PERPMoR QR #P PF al i zes
an "i" val ue a&ugmed2})he dehuyhieeds cariiéd ows bg eic fadg vasabde délay unii 35- bbf FHG8t e. "1 "
i ndi cat es the49;3:9851130f the variable delay units which are included in the
touch sensor and performthe adjustnent of the delay tine of the delay tine.
[80] Thd8tl " valThecensrof prahs( setsrtagdelay yaluedyas p gimipugzoyue spigt thegumber hecones

one, and the ofglitivaktdBeliy @ls ifdidé@inale thRRriatle Sy BB 50Hecdiie thBe fir st
vari abl e del ay.unit @%EJS# FIGS. 4A and 4B. [811 The control unit 50 sets

the del ay val f&™B*™ i mum val ue so that the number of activated del ay
cell's ir8Pluded iAndtlesontrolunutdichéske whetherytharvalue of Shei tobabicsegnel Sihecquald thianum

(Step S40). [ g2k Bich hBSuEABA Rbn 1B14uch SHREGKS 1YhIDEI) he val ue of the

T PG (I R R N M MR
equal to a valinnhe vueled e (SHAAN tradnirs! unit50 ilvecasaubdmantst af @ti¢ded dtldy) , t he
contr ol Uit SRSLE R ARGl Kb o Bl PR
by one (Step S60), and repeats the previous step (Step S50).
[84] When the value of the touch signal Si is equal to a value when the touch pad is in
the touched state (Si = 1), the control unit 50 obtains the delay value Di as the
minimum delay value Di(TH) at this time (Step S70).
[85] That is, the control unit 50 increases the delay value Di from the minimum value in
a stepwise manner until thc delay value Di is equal to the delay value of the touch
signal occurring when the touch pad is in the touched state, so that it obtains, as the
minimum delay value Di(TH) of the i-th variable delay unit 35-i.
[86] The control unit 50 then checks whether the current adjustment of the delay time is
performed in a normal condition (Step S80).
[87] That is, the control unit 50 calculates a difference value between the minimum
delay value Di(TH) obtained 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.



by one (Step S60), and repeats the previous step (Step S50). [84] Wen the
val ue of the touch signal Si is equal to a value when the touch pad is in

the touched state (Si = 1), the contro1l1 unit 50 obtains the delay val ue Di
as the mninumdelay value Di(TI-1) at this tinme (Step S70). [85] That is,
t he controloumistizé: | ncreases the delay value D from pdek oo sy val ue in
a stepwi se manner until the delay value D is equal to the delay val ue of

the touch signal occurring when the touch pad is in the touched state, so

fj h?t it [Q%th ggnsmg éﬁeftgli‘_fferﬁdéivtﬁlﬁﬁ}i%ﬂfr i &lﬁp@ic(e_ﬁhﬁdk&ﬁ\sﬁﬂﬁﬁiuﬂt?% vari abl et
el ay uni -0, cont r.ol uni en che et her. the curren
i uat mont of cyst B! QAT U wiPrebgsioal fit et (SRR M BGhORUrbrn St ep S80)
[87] That is, VitCheerea)nt_roI unit 50 calculates a difference value between the
el ay 1110t ang ¥ pion® iPUbicmtel Pl R bt b1 RAHARL S gaRIe SRR Pent

) [ [ u
adj ust ment op8P&t mﬂmté’ﬁgg E’:‘E?r#pﬁr@% conyol wpit ;%ggsmagol\ma{llﬁ Oéﬁ’ﬁr e- defi ned
const ant val uearidbitdeldyanidivkihg tremiainnin delayevabedoi( Tl andulegeniitietyt duleh pad i s
touched with ' . 3 8]. .When t he
di fference vaH}gh P%H %%ﬂ%eg: bf\r%gﬁgpgﬁg{e%tf g’?‘@g"f“ F%éégégtgﬁgé\)?&"\%éh%‘?e Re
control unit Sontpbsignahilhéer adivstingghe delgytérae pialte eth anighie dadaycmdSvfSiep t he
object, and whme versa. [89] Wien it is determned that the adjustnent of
t he del time i, carried out, in the. nor condition by Ste 30, the
cont rol 1M+ "B "halif Rt bl e BRRE S GRS SpPnlran i i ¢ usi ng
t he mi ni num debmanal verditenDih¢ Tetroh neit $thprosredsiotai steipt(§tepS 1t Meof rdawiop thead

det ermi ned by 15QingP &He!tRAloupANE c&ﬁ&ﬂﬁ%ﬁﬁe%ﬂgs&@ﬂt%ﬂﬁ@sﬁé&% iRlvaMalisie as a
control signal, Di f,g)gs adjusting the delay ti of the i th variable del ay

unit 35-i ( St efelaser 35-] adirempEamM ¢ stapddy mode forthrctext #UNSUPEL adj ust nent of t he

del ay ti[@€] i S nThe eaitrol @dt $0uhen ¢hetlzevheter thali valoadichjud g the hembanif el unit 50
proceeds to a_gt 514 PN ' ' t he touch out put
to cancel thev%%agjgee_&gﬁﬁﬁ]st?%%g%?%Fa"%k@g%le"gﬁe {Og&{%gnggJ%t?gg@)‘ delay unit 35-i
and rendP3l i n aThutan@pyharseenition thahevahextariablp delaynts arq @asentsdessohed ol uni t
gol then P[lecggb({\lé%lfﬂe%nutoh@mi ?O/é(}inﬁﬁ'pé t%?tﬁ%?ijusirﬁeﬂ Bﬁﬂn@ldBIH?Ein@ffoSrtdlllgg )tﬂéa{ i9<'211b| e
elay units 35- 0,35-n.i u n the taueh sensgr .(Ste 00) .

That is, on tﬁ@"@i“s%i@tqngﬁgfﬂé? ?f. @%eﬁﬁwgg‘?lﬁwg@?%'&%“FECCQF“SS present as
described abowadye, tdmimaes thegidjusment S0hedaldy time atdedeasdseheddjldisg ofsht of t he
del ay time fog,ah Bl}!ltg{lti tﬁ\%ﬁ)w WRVaRR P thd Sl oh'tghtttté borenewlt & ?\?%vpvﬂﬁéw%en

carried out when t ue becones twelv erm nat es e adj ust nent of
the delay ti me ¥l W@Fséaé‘@st("ﬂoﬁé‘?ﬁﬁtfa@tﬁ@mgbw)-t he touch output to allow the
val ue of[98he t oBahwbei thelit vdlge ib@ottealadhé enaonait S0atuenswh Brep SBhe daeryich pad i s

in the touc hegutsthgﬁtﬂus%%&ﬁ%f §1|c d%l%gr time for the next variable delay unit 35-(i+1).
[94] Preferred embodiments of the present invention have been disclosed hercin and,
although specific terms are employed, they are used and are to be interpreted in a
generic and descriptive sense only and not for purpose of limitation.
[95] Accordingly, it will be understood by those of ordinary skill in the art that various
changes in form and details may be made without departing from the spirit and scope

of the present invention as sct forth in the following claims.



[ 93] But when the i value is not twelve, the control unit 50 returns to Step
S30 to carry out the adjustnent of the delay tinme for the next variable
delay unit 35-(i+1). [94] Preferred enbodi ments of the present invention
have been di scl osed herein and, although specific terns are enpl oyed, they
are used awid:ewastise be interpreted in a generic and deSEBRRpbéaEsssense only
and not for purpose of limtation. [95] Accordingly, it will be understood
by those of ordinary skill in the an that various changes in form and
details may be made w t hout departiqgaj om the spirit and scope of the
present invention as set forth int Tow ng clains. 12 WD 2006/ 135152
PCT/ KR2Q0B/ 00184 1A Ghureh Rensof, ¢mpisimptich sensor conprising: an input signal
generation unit g t nal . a.reference si gnal generation
uni t del ayi ng the%lr\iﬁ%&l Slg@%ggr%ig?rhtb&%mt&rege f"@r ”H’él SIg{'Z]ﬁl’rre to generate a first
signal ; a pluraliiefesence sigadl g@@i@imgmﬁldglmng thenepus signel by pipresletesrinedy a t ouch
pad and del ay i N@mé elné}atétafﬁ-gtg;%h] differently according to whether or not
the touch pad is tou ener at e second signal; a plurality of

vari abl e del ay un? ?lgra\/‘gr%t?ft? g“&&g&&g“fﬂiag‘?ﬁemwnr‘@étﬁgﬁ‘g’ég‘fﬁ’uﬁh edind gelay si gnal
and del ayi ng the medwridpsisignalldifferentlysipandieg taowhdiieer vandtett adhapadts me to
generate a varied,s868 éllegl sectﬂld%k I|ty of touch signal generation
units generating a touch signa accor hg.to a difference in delay tine

bet ween the fi rstaelflﬁlﬂféxOfdﬁaahlﬁéel%wﬁdmmngﬁaelawwlar%mnsmwmw recei vi ng
aﬂd anal KZI ng t hesiplalinmd dellayingfthé sioerid ﬁgxgmlr&p?@em@ﬂﬂﬁmdeﬂ@utﬁﬂmept pults when
the touch pad is to and supplying the control signals to

t he vari abl e del a é}'ﬁﬁfetasmwﬁggec?ﬁlﬁlgn Sich pad is in a standby state. [2] The

t ouch sensor accot Blurditst & teychisignal gengratias units pencraging p &ovek sighaj medordjemier at i on

unit has a plur alaawfefehcélardeﬁ[vhlme%ﬁ%ﬁnﬁthgt@fgﬂﬂtdﬂa%he skctind Thealt sch sensor
according to claim Y\,herel n th ren ? glnal g) eration unit has a
capaci t or connect%fjmpf? b’t""é"dﬂﬂg é‘"gﬁlﬂp‘*f Ly b PErh dgaly RengliBg di ng t o
claim1, wherein ®adhowputs WBexttbemiuclspadss mep teughnd btategedesnpdlyiap thervoibtsol
enerates the secg Wt l§ t han the
?i rst signpal when ?ﬁé to angMquLﬂﬁ]{ggvgen%etg\%ﬂ?agisgﬂgn garufn t he
i nput si[gheu shorT'afrtOP%ﬂ%Oﬁéccpr¢rs&t0§iagﬂdi whiiein ﬂzerféfeff'@a%ﬁgr&éaeqe@lﬁbt in a
touched state. [Ex]Jtlﬁ@@ﬂ@ﬂﬁ?oﬁﬁﬁﬁlbjc@ﬁﬁﬁdﬁhf@teis@ claim1, wherein each of
the var I[ l e del eutfq{léhsse (J?‘acc%rdD oa(‘:lahr%}f Oﬂerge & reﬁarerrge S n:ﬁs ] rrlecei Ves
Pl dccdidiog o) fiK OF"Y REHEPhy

the conttol signals Trom unit
component s are ac'@ﬁlvlmsedamamt@re@pm@é te @)gIOhed VO'tage

[4] The touch sensor according to claim 1, wherein each of the touch sensing signal

-

generation units generates the second signal by delaying the input signal longer
than the first signal when the touch pad is in a touched state and delaying the
input signal shorter than the first signal when the touch pad is not in a touched
state.

[5] The touch sensor according to claim 1, wherein each of the variable delay units
has a plurality of delay components and receives the control signals from the
control unit so that some of the delay components are activated in response to the
control signals, and delays the second signals by delay times of the activated
delay components to output the varied second signals.

6] 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.

[7] The touch sensor according to claim 1, wherein each of the touch signal
generation units is a flip-flop which latches the varied sccond signal in responsc

to the first signal and generates the touch signal.



control signals, and del ays the second signals by delay tinmes of the
activated delay conponents to output the varied second signals. [6] The
touch sensor according to claimb5, wher,ein each of the delay conponents has
a nmultiplexer outputting one of two inputs in response to the control

signal s, wadoaigisrality of inverters receiving an oue@EUKRDG/GME 1

mul tiplexer as an input and delaying the input by a predetermned tine to
output the input. [7] The touch sensor according to claim1l, wherein each of
t he toudRB] si gnal Tigaoeshaknsnatididig tb $ladm fi ] wigerdih egrhwiftteholdtsgdagls t he vari ed

Sonal 19 o zo%%?‘%@@'ﬁ@&“&%rﬁ‘ﬁ%%o‘@?@b%ﬁﬁ%f BT S AR RS accor di ng
to claimal, wherevaicdaroandsignahand gonerates ihgrieuch sigapler ati on units is a

f1ip-flqp)which | BBk sfeﬁ@rﬁécbﬁﬁng&bgﬁﬁhll\ﬂhcfrﬁﬁlﬂptm@taﬁ&b tshse, theoh@sl second
si gnal and generatrﬁs)luh(ge t ouc uc sor ccor ng to

9 h
claim1, wherein ' thg @ﬂﬁﬁ?fe’éﬁﬁ‘ﬂcé’ outhy mE](BFI‘EJP%WemLPE%{] © RBir ss‘gE‘ﬁI %host
recent touch out paltofu ichcrapidsistormpletedf t he control signal for all of the
touch paglg is COWPﬂle%ﬁ‘& eﬁﬁ%%ccxhﬁn t9‘éﬁ§]n§%§é?ém§ﬁe%‘8ﬁﬁ’6|%t% u%htﬁillg]eg wher ei n

t he control unit sequenti a I'i'es the control signals
respective vari ab?“@P W%ﬁP‘t%g t‘P gletrﬁée‘tnﬁ‘a(‘fﬁ‘a B‘e[hlqklﬂﬁbf\’hil%ﬂl? ek ouched
st at e. [I |1 The tpuddhnaémeenorbediseng to claimb5, wherein the control unit

Obt ai ns [ D cont 'h‘l)é toﬁ }%%%orgéco t&an‘%ﬂ'rﬁg ﬁyern%ﬂﬁtﬁj%covwg%nﬁ og%ni’sl%w Of the touch
UL

signal s econes a val ue | ndiCa he t ouched
state, and cal cutaatreksighal fsepiafrown delay V@%WhQﬁeaquth@ha}gnvlal ue and a

sensitivity of th@ecoﬁ%%h@@ﬂdi&:&ufé%ﬁEHE‘t&f‘ch%a@Qnﬁ[lﬁ'mﬂtﬁb&'?at@fanﬂhe control
ougG Sor,

e B A R R R IR T b o
predeterm ned ti nteud;topayeqdctaman@a fantrst vadiegri die; conglelisggpialag t he i nput si gnal

i f1ereniby acoor Ay Aol AURARRG 108n LHENElhpr By ocner ate o

second si gnal var dg ime InTresponse to a cont si gnal and
del ayi ng the seco&?v\‘iil“’r P@ﬁ‘hl"Pi‘trPlgﬂébponse to the varied delay tine to generate
a varied second Sdegi)&rhgtheg@ﬁﬁd’l@{al blgaprcﬂé!&tﬁf‘heﬂltgﬁb&b gaﬁdmédlf‘f@sﬂgml;a di fference

in delay tinme bet en i nd si naI recei vi ng
and anal yzi ng ¢ hedaying BE ‘“é’ ﬁ‘g“al é‘ﬁ’g“’gﬁ %C“"’d‘ q"(‘:"’% %ﬁ’ta“’ s Bfiched e

pad is in a touch@cBGBQfatP@SWdS'SGTJUStl ng the control si gnal when t he touch
pad is in a stand%ﬁg%@lay fith3 1n EBSonsBHORAEnRAGRAEI A8 dbiRyifk Hebdbad Wher ei n

adj usting the cont.rol . nal
J 9 signa m re onse to the varied delay time to generate a varied second signal;

generating a touch signal according to a difference in delay time between the first
signal and the second signal; and
receiving and analyzing the touch signal, generating a touch output when the
touch pad is in a touched state, and adjusting the control signal when the touch
pad is in a standby state.

[13] The method according to claim 12, wherein adjusting the control signal
comprises:
holding the most recent touch outputs in the standby state, varying the control
signal, and receiving the touch signal to obtain a minimum delay value; and
adjusting the control signal using the obtained minimum delay value.

[14] The method according to claim 13, wherein obtaining the minimum delay valuc
compriscs:
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.

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

comprises:



conprises: holding the nost recent touch outputs in the standby state,
varying the control signal, and receiving the touch signal to obtain a
m ni nrum del ay val ue; and adjusting t control signal using the obtained
m ni nrum del ay val ue. [141 The method according to claim 13, wherein
obt ai ni ng wbeowiigsisaum del ay val ue conprises: obtai ni ngct/Re2000M 40! Ssi gnal
as the m ni num del ay val ue when a value of the touch signal becones a val ue
indicating that the touch pad is in a touched state while varying the
control signal. [dRetkidhehemérRdadieemdnbf@ie tont®l abial isperfohfddewienal usting the
control signal cg rh%qgﬁ 14 V0, 2006/ 135152 PCT/ KR2006/ 001841 checki ng
whet her the adjus%HedE of the comtro gignal is performed when the touch
pad is in a non-teéaermitinge senirol videaysirigrihgyeptainglonmimgm delay salug iandy t he
obt ai ned m ni num g&kaYinY Ml \WBterinel cdGBRYaftieial 9 chitfol S8hAuPbEdermfiiiby! val ue
as a control sign Itgg&ﬂ d6t6[n]?§¥|%ﬂ Eggt tqsiad ustment i Berfprned
when the touch pad® ugment ispertoghedehendhefouch padiymy ‘T’é‘?i’é‘ioﬁi}e R8hol di ng
of the touch outpatd upon determ nation that the adjustnent is not perforned
when the touch pag;J.Sni . - . ] o6 rding to
claim13, v\/nereinfq:}af:l 3%?F%§ﬁ¥ﬂ§ﬂ§%ﬁgﬁgﬁggﬁgﬁ%ﬁ‘F%%? gipﬁggﬁ%$?®égﬁ§?eleasing
the hol di ng of th# “P{)MHB%F{‘}SE%" b Hch PAd ini theapereaichsd s@e control  si gnal
i s conpliesed. [ 17Thélhetho@ideorlirka6 olath M8 viHerett &ljitihf thewbfEisiznhlterteent r ol
value i s determ ned q§e_calculating a difference between the m ni mrum del ay

|

val ue and a touch“S&fl %‘ivity of the touch pad.

releasing the holding of the touch output when the adjustment of the control
signal is completed.

7] The method according to claim 15, wherein the control value is determined by
calculating a difference between the minimum delay value and a touch sensitivity

of the touch pad.





