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sensitivity of the touch pad PAD may vary with operating conditions, such as an
operating power supply voltage and the temperature and humidity of the atmosphere.

Thus, the range of the pulse width in which the pulse signal detector 3 can detect the



generator 1 and the pulse signal transmtter 2 of the
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to nsor. due to.varj.able operating conditions.
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caloupREPIECtit i cantact Wi dae (OBFRad FAL the Zesigio touch pad
w PADtdre chargedomdisthevded withuthe pulhe sighdl€ pull’ avadidinpjt@the resistance
iS4 on ith th ch PA| i [

et PrESPLER L 9 Rl dpBRlanfE) mf ek TBISh Sy fie
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FranldS %ﬁﬁ ﬁ%t&l(ﬁ%&%cg fst(ﬁllé Bf {:&R&It AlithGh& ﬂ)‘ﬁ%? btﬁ(ﬁggﬁ, #fe resistor R

t he touch object 1 ransm ssi on . pul se, s

si gikthe tquehpad BAThwe neitharshaneed nardischargedyith the gulsesignal "pul,
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Wi tising bégeparl faking iedgdf thp pulte sigaald pulieng tiggtes angugdut signal. When

pfélceivln% Iforpﬂl'ﬂssergiéntaf dputl'q tﬁJ‘f—ﬂTﬁ-fﬂlob R dRs ;‘u):t':toggle the output signal.
When the T-flip-flop TFF outputs the toggled output signal, the controller 4

externally outputs an output signal "out" for informing a user of non-contact of the
touch object with the touch pad PAD. When the T-flip-flop TFF does not output the
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out put signal. When receiving no pul se signal "pul"

the T-flip-flop TFF does not toggle the output signal.
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SI @sh objeéttwuﬁ @k touchAfpad PATY t he user of contact of
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t}Sls%l 18§k ANH %Elﬁr ti(n%i 81'1 ﬁlr? éi?(yqtk%ﬁ#nal cﬁcma}lg e/d ﬂ(l\" Ghd generates a

d'gereratés a se Sl.gﬂa havi fg° a
WI pnlkﬁ sgnal "pds pavidg agulse width caaksppndinggo tfe delvey tigngy n\alt" of the

delig¥a1'4Biab walt SRepl 591 For exanpl e, as |IIustrat ed in
Cagﬂ \/?ks{élnthe del a tlma of the sn&e del ay unit

SI CBSi d§scrxbsd aboveh i the fopgh senper of FiGh 4, the pelse siggakgenerator 1,
" | Gdck’ 1ndlﬁ<w§$lﬁe élbﬁdmgﬁh{l @k atoNGEN, ﬁ[badlgna(ﬂ aélayrumm SIGD, the

SI GD an ter | so b
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manner as described with reference to FIG. 3.

FIG. 6 is a detailed circuit diagram of a touch sensor according to yet another

exemplary embodiment of the present invention.
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SIGD, the inverter I, and the AND gate AND, generates
the pulse signal "pul" of which pulse wdth varies
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DCRaries thaCid]ayt time of the clock signal "clk", so that the inverter I and an AND gate
AND can generate a pulse signal "pul” having a pulse width corresponding to the delay
time of the clock signal "clk".
Also, the touch sensor according to the present invention may employ a variable

resistor of FIG. 8 instead of the resistor R included in the pulse signal transmitter 2, so
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selected delay cells DC2 and DCO del ay the cl ock
signal "clk" by a predeterm ned delay tinme. [711 As
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sensitivity of the touch pad PAD to the touch object
according to the current operating conditions, thus
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sum of the pulse width obtained in the previous calibration operation and the permitted



under normal conditions and gbtains a calibrated pul se
wi dth appropriate for the current operating
wW@disdsons in step S1-9 by adding a margi n puPGEKR2@U1002134

to the current critical pulse width. Here, the margin

pul se wdth is a value that can be set by a user

bakimét i0 tep I8¢ -4' Qintike &ﬁﬁé}b 5 1J4I dfFIGf 10. MMheteatied) theashldeAiadth of the

Thq@ the lhbratﬁ g %Adth e$oq§$1 he m ni num
se ST OV I Etadualy dedic RS 57 WGP Qet ect or 3

[101] t o Aétdesxmbleﬂ abavesthehBbratiomopdratiquuof FIGs 1t aiamstoiobtagnithe calibrated

ea icth Qﬂ{ hgr'i]a[g% ﬁ?ﬁﬁﬁdﬁﬁ&g& gﬁrigr %?‘glstmhﬁYﬂe tqe calibration

SI @nmtlonmﬂFIGt H0, e thesparshablerange pside pylse t“hdtiens Kpiaigted to

1 é&ele%@ﬁletcaﬁb@ﬁbﬁ%@ﬁﬁ&ﬁ operation, and enters step

f I h
110217 B 206 Aglonicbat AbPgrE G ARe PR % SH) G5FIC. 9
Fl ﬁeoﬁumg:tmred anitghér@xamptahpembmhmahtadfyhepﬂeMt imvehtiod
[103] th SRS el ﬁ]dtﬁ BQIL)@ %te Ifor tﬁe ﬁlrren% bg&aﬁt?g g’ondlvﬂo%ts may be

appropri-ate oper a . ons
beobt@meéumgi a lst)ccgm‘(hﬁﬂprqmmemremsihng whneh pbedng wd@bhadopted in

Ofth%%aleghé eg%aﬂ&fﬂvert ADEy Mt he sumof the pul se
alned in previ‘ous calibration operati

[104] ana Firpethsspnirellead perﬁoml% the[same PPeatigRsAsHAN fiepH1-1tth §1 -3 of FIG.
corg. VIQiei'éé.fteldr tifeudsel widtHooH the FMTSQ §1§ne€lf"pﬁlh & Jeil kﬁ@hﬁf !}ﬁﬂi" of the

"pul ". to t .sum of .t he obf ai .ned
o Boken welie o s SR bR cHHGETG BIE xda) Permediate
V\Dzzﬂ@@ﬁ'étsbéasﬂﬁ hRIEmasRPA AV aDR2 Tad" hndvibe maximtapafiel mdx] "in step
%% ke in step S 1-4 of FIG 10. Thereafter, the pulse
h"of the pulse signal "pul” is gradually reduced
[105]i n ¥Yhepghespulsssignal "pull 150t frapsmitted ingsiep 52-Bethegboiyeller 4 increases

t hﬁle‘iﬁisb Ryiddhi g7 %@@ﬁ&@sﬁg&m Qf1" 6y Gulsd-vidth WRadde lﬁ’nﬂtﬂbﬁl and changes
callbrated pul se propriate for th

Shtsepdihg W aPel 'ah%fﬁf iy 753 ang Fagas foutiep S2-2 again.
o thaﬁtls Qllib ai‘ntl’alléi 4 ﬂe@eatb ktepd $B2%:64 ISQkBalhitﬂ tHeafﬁg@ sddnal hsul" is

P tRBP b the et b thab e Pfse St Sl s g ot is
[ Ignadudbztmctgaﬁd@dh]ebma'easmg operat| on (step S 10) of
[106] Fl G} s reQHC Whdh fe¥ P*ibgl% fmﬁlﬂjgﬁ*%&e@ﬂp@% YA Qt the

e present |n enti

VVI @Rqﬁwﬂsb‘} Bsurestthe P@iﬁe width @ﬁﬂ\eaulseétg@ﬁldmuii gb}’cgﬁ @rqswcm%se-vvldth
e uﬂbf@}iu’l‘ﬁﬁ’d %Ea!ngéh tBe §HI|§@-Wigt'h\6tﬁ Iﬂ)t)ﬁAEﬁ‘ltByQEth in step S2-4
ich is bei.n ely adopte
an%n%g) affﬁh% BYISC g | P'SJ 5{ tf%dérlatep[gfoﬁ 1hgf isgthe controller
t h4 repents steps 82-44andeS2F Dt thehpulsemgnzﬂ ppuldis i srafsmitted to the
\?vit %ﬁﬁro?%f% F‘lée ﬁlsgﬁ]ﬁ'g zwugs:; avﬁé af thﬁ pulse s(:f%n f'éu“zl“r is gﬁacﬁaﬁy dgca'eased
[107] of The conteotientimepeats steps §8:2 andaSi’eIS sevetdl simegjunitikthe pulsg@idth of the
l%lseg:lgll-al '"%llsfstc&l@el‘%?d 1y ﬁfg@ﬁfé'\%ﬁl’% in $Rp$2- (f’%g Wehh in8G. 13.

val ue he maxi nmu
n%{ hus; whes thepulssowidth of thepulipeianal heulp iy @@V%ﬁgsm the gpgoific value,

| Sthe@bntrélRh &mbtaﬁﬁ@fihb Bpéi:gfﬁﬁvaﬁ)é’e a érhﬁ:lapﬁﬂﬁd widtiein s4ep S2-7.
1081, 85875 PR R G Ot S gL by aBptting  process

p ubfsgraduatly inarbssingpethe pulse Gidth thrpugtastéps $2-2 iep SS3; 8s shosn in FIG.

rohball B g 8 ing Bl yi TR (il S3 40 2.

[109] " pulThe p@,ntrol er 4 confirms if a difference between the current crltlcal pulse width and

the critical pulse width obtained in the previous calibration operation exceeds a
permitted limit in step S2-8. When the difference between the current critical pulse



transmtted to the controllejg 4 so that the pul se

wi dth of the pulse signal "pul" is gradually
WO pra#sesl whil e increasing.. [1061 As a resul BCT/KR2007/002134
the pulse signal "pul” is finally transmtted in step

52-2, the <controller 4 reduces the pulse width of the
pulvidth ahd)thelcritipallpulde yvitlitheobpdifsiin tmlb@ero% cilibratidhespgation

unj t and .changes .t he Wi ul

oy At the B FRERA i B bt ARG Exlifbron Rt

" psatisfiedand anegls theedlibratien eper&iontin sTipi1-2 and érls the control
cog@hghier 4 repeats steps S2-4 and S2-5 until the

pul'se signal "pul" is not transmitted to the

[110] confinghe eﬂlemh@é Vhen the ideff?ran@é)eﬁwwrth@ gurfeié cptigad pulse width and

si g %htlczﬂ lﬂufse'vﬁdﬁlr(ﬂ%ﬁéd in thee e%&@ Qalllﬁ'étﬂ)?ﬂopjéfh@ion is within the

contr ol epeats. ste 5 sever g,
u nP?rfm&t?ﬁﬁhram g Coptealier 4 €rrns E?ﬁ thecalfy {bgaiign opgraton; bpertormed
C Otnwie¥ gednatl oo@dlamnﬂldbtanad dielibrat&d pﬂse‘i&uﬂ; agsomiuie\for the
in_Fl when mndt U
o1 g ofhing Rl BT ) S2 8y Bl & aibin I PP the curent
coeritiaal palse widtht ai ns t he specific value as a critical

[111] SL” Qﬁel‘é’h@rhthb RomteSIRr @%aﬁbra{eg Ql’?é]pdl% s? Iﬁip "o PythE Bfibrated pulse

th I's converg spectfic va
r e}'YéE]P irhijemS%ﬂo@g@éhe %ﬁ#lbgqt@a lﬁ’QPlla?‘”ilar?@ﬂ ST e Wely‘@fuﬂ% 9.
[112] Wl diAR deturided Bb&teeth‘é c2librdtién Operatioh of FAGS M)Mnd t8 obtain a calibrated

Wi mlgen‘?vﬁlb Eﬁlfﬁgg‘%ﬁzﬁ or r(?!lq'l%ﬁlao gt%?grcteoinaglfgq- cF caﬁllfl)lrdcfee the pulse
cowidtly bf the phlse cighal 'Ipal', fikathdichlilemteorc epdrationssf FIGh 0. It is natural
cu t

CUBHER S5 B SR PEF P 9 0 R B fon b
exsﬁéle@l@eewaym@chms, tilnlnitnd,ta train Qf télp s@me gulsg\we ht he

[1137dif f’&%ﬁ & t B emttn’ E%Qfes&fHeH 'aﬁé’sle RehRf sdmsor }éQapable of

2007/1 R2007/002134 wi dt h an he crjtical
p u?@é‘lrwrba aéwalqlwt isrin comtagivath dipych aﬁci dpgpligg on whether a

oppuled sigiul iLxanAfited dtop e Mhdt tiRtoldiRensortdaf pedaiint @ kdueh sensing

4 fl hat . li.b fi.ed

c PRSI QRr T A R AN i 1R pu Py S g Rttty

e natustérbtocapetatiok cosditjomes, dms pfevedfingdhe bhaurnbe of disaltfunction in the
V‘hgﬁlﬁﬁ 56’1‘ &{?26 gfr} Ie@??%ﬁlﬁ%&&ﬁt%rﬁgﬁ g&li]s'g%‘ﬁe(ﬁ@é tﬁé‘bﬁe?atmg re-

pr’é@blb‘iyé)fél%ﬂ foBehasenger C@p@p&ph@qed .s wWithin the
[114] Per WHileQHe {rivehiion Kl %e@@ﬂkfvm 4l dederitRA Wit R fdr&iRE 16 B&tain

ggl?fliﬂ?fgﬂ %f'ﬁ%ﬂgb??ﬂie ol t,?l g tg 1|r11I %,l.gﬁ@ﬁt%gqg&hga%&gﬁ{ed in the art that

apparins ichdrge$ or fohhemd delllarlsemay bp eradlt ithegein ovithiotit dﬁpﬁrtirrg from the
st 2 - h
o AP O PR IPL AR b B e B E. ¢
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The touch sensor according to claim 1, wherein the pulse signal transmitter
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accor dt Biyralisy phdrivess fos yaryingsthe pumber offthe rrsisipss phibe aariable
resi st Rkiseitb whrthel dsdkl iEiabisitfanSaiRdiih A3EEnsefto tHe&ontrol code.

5, A e b o e Sk B

sensorcaomoesti ng to claim7, wherein the variable

resi st ' : | i Si st
Conneck LgtE HBhAINEReraof (B thilplingp Bock §Bh BE
var yi ngceunéerf wihieh a¢ountag valog & sst according o the condrsil gode, and

resi st Quntiflg W i to@inh@e4us ind8@lonbsStol tha BBk Ll tb ary the pul
responsémtlogpge on?ro%) code. §d[°é‘1 t-f-)he touchlgseﬁso?ryt e pulse

accor dVith pbthgipylsgsignalyher ei n the pul se si gnal

gener aTkg touelomrsblﬁ@ag‘)rdmgqb Qtdﬁgsj, gmafeirgma%%b \(/Q\Af']g_nﬁlri]detector
generating.a clock signhal: and a counter.o | C

dount | reapigifed 1200 e doefiReg T pGBU utan i elfonsE e puise
and cogmtli ng by the counting value in response to the

cl ock %y Irﬁh.% j

si gnal Tht?{%glih gﬁ%g&?%du% et ﬁg !)ar?ﬁalé\gégrglt | nglfe gﬁgls%&hmlsénerawr
wher ei $#PTEBCHUl se signal detector conprises a

;r'fLLDaEIbF]@siéﬁél_gbﬁétlﬂiokﬁSf iﬁgrlﬁﬁﬁ &'Eloﬁkgilgﬁél;i n respg_nse

o the pul se . signal. puc ensoy accor di

to cl of HEnal defagudiifos ﬁ%wa |aﬁéfa§it%?f B8 Flopk signal accordhe to the
conpr i easrol eodet ock si gnal generator for generating a

cl ock gﬁ

i%ggll*[er for inverting an output signal of the signal delay unit; and

a logic gate for performing a logic AND operation on the clock signal and an
output signal of the inverter to generate the pulse signal having a pulse width
corresponding to the delay time of the clock signal.

The touch sensor according to claim 11, wherein the signal delay unit comprises
a plurality of delay cells connected in series to correspond to the respective code
values of the control code, each delay cell for determining whether the clock
signal is delayed or not in response to the corresponding code value of the
control code.

The touch sensor according to claim 12, wherein each of the delay cells

comprises:



a signal delay unit for varyjgng a delay tinme of the
cl ock signal according to the control code; an

WO pooen¥ssr3 f or i nverting an output signal of thRCEKg2@7/002134
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delay unit; and a logic gate for performng a |ogic

AND operation on the clock signal and an out put

si gnal a ﬁfultlﬂl@(él‘ w&édeesring én g@tpﬁt sggﬁal bhe fipni-&Rl &dlzgnadll and the
on

of  necBrbHe™ Hikiine pic £RBPHL Ml Br el ghgen and he

to cl a¢lorkisignaliveresponst hethsicgrrespodding godevalue oftpe cemsol code, and
a pl ur@ﬁth%}ﬁn%ﬁhe%% e@‘ééd% nldlsaﬁ&)nnect ed in series to

corres cti've code values of the

contr 04111 %\@a@un@awf lawrse;s fos|delay g theeleelfignal gndpuipytiing the
the cl @9¥yed IR (fﬂaﬁtodaeﬂeﬁbl&ﬂi lay'Gll wikn'tBS BIRBIE ﬁﬁhﬂ i$ f@nsmitted

corres ondg ]?%1&} e value of the control code.
The t o8 eRYYIP'SXCEOr ding to clai m 12, wherein each

of t heTheloayh semkbrsaccodings tosbsm 116 whid@inBe plulké Signa detector
PCT/ KR20 7 2 [ pl exer f V|n

out put SI I{SQ? stﬂi flr?% t(%ﬁgn%lmll ﬁ)tpm {i‘é ?%Onsef: o1& &“ﬂse
si gnal sigeadl ect | ng one of the out put Si gnal of the

front -epdidel ?éﬁs&eict:oﬁﬂ% thid mclllo?vhel%ilgﬂﬂéhuisg Flgﬁ§l frefor
to the correspondweﬁ eva ue of t ecotro

and  otApRFises AD-{linellapfos datehing thgrpalse signal imesppase to ‘the clock
nunbersighall nverters for del aying the clock signal and

out putting the. delayed cl.ock si to a rear-end

ol by SabiinidhSrorcFulRdekcrSeh HPPris o ¢ ced  from

t he nugdnerdtiag arpulse sghallleyingapledstemsioed pudsowititlng t o
claim t

o T- flil}%nsﬁ{@l %?féérqpl.{l& s1gpr|}5|il1§v%el§hg&ﬁh o%feth% O%F of (9091%{ Wﬁsa touch

r espongasl and smp@umrr@énntgng Hhel pulqelsgnalrwben MGwmt is in contact
accor dipif edokétppd®; 11, wherein the pul se signal

detector caonprises a D-flip-flap | at ching the

pul se SCOEMIINg 4 PREABACState, Wthﬁ’é ﬂ@ms@is signabig gransmifigd apd

met hodreebgrifiag alcoMgctatdt® whbn thepalie sighQhi mosiritgmitted; and

[ I [ I
o at . eyl ey RIP( R B BP sal R M o ey B>
obj ect Themethod @Ecarding & ¢laimn 116, whareinchlibipaug thegulse width of the
St OPPi filsd GAMRR b bAoA SEoRbanal when the touch

Obj ect ont act recognl Zi ng
a non- @b&ﬁlﬂlﬁl@ta gitigakoulpeetiidthet whirk thegy é;gnahls not transmitted by

trans &Hl@éilyai'é@reaﬁlﬁg e Puldeeidth STARS pelke Skl SroM@R rhi@mum
pul se signal is not transmtted; and calibrating the

pul se er 'h of the pul se signal in the non-contact

state. oﬁ%ﬁhgﬁ@llbﬁé&{dﬂmﬂﬂdbﬁgidmg Ehm'rgm pblse whdth ed the critical
cal i bgﬁh' n\g ?rhgx? ?1 erergcte%egvee}lhl‘iae cu?‘[uen§ (‘}erlti;'cai3 1?1se Wilith and a

the n cont
critical pulse width obtalned in the prev1ous calibration operation is within a

permitted limit; and

calibrating the pulse width of the pulse signal to the calibrated pulse width.

The method according to claim 16, wherein calibrating the pulse width of the
pulse signal in the non-contact state comprises:

obtaining a critical pulse width at which the pulse signal is not transmitted by
gradually decreasing the pulse width of the pulse signal from the sum of a pulse
width obtained in the previous calibration operation and a permitted limit;
obtaining a calibrated pulse width by adding a margin pulse width to the critical

pulse width when a difference between the current critical pulse width and a



obtaining a critical pulse wdth at which the pul se
signal is not transmtted by gradually decreasing the

wEeoga4siait h of the pul se signal fromthe nmaxi PEIKR2007/002134
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val ue; obtaining a calibrated pulse width by adding a
margin pulse wdth to the critical pulse width when a

di f f er @frival pﬂﬁey\ﬁﬁiﬁh bbained i @8tpréviodsicalibrafioh gerutich i within the
and a cru&dcl pul se width obtained in the previous

cal i br BFTAETBREA%n is within a permitted limt:

and catalibraing e pulse widtls of the gulse signalite tlgmtaéibra&éctplme wigdth.
the c [ I

to ol ants Tl aBirdRe tt it 16, kiR CRA N R HUA e
t he ppnlgeemgnaé Hhtheingnichatapigitate é@m@&eSst ate conpri ses:

obt ai nd)lﬂ;ﬁlinﬁlgcd dﬂticﬁlaﬂ)ulwﬁlﬁn B ﬂfcﬂaaﬁhg \ﬁﬁd ﬂ&r&zﬁ,ﬁlgpddé B8lse width of
si gnal ot,transmtted radua asing the

pulse e auhe sienahstgs %’éc“éﬁéﬁ aopesmichadiitor a

pul se olyw,ldldg a)damarambbulsfe wideh by addings maegm pulsé wadth to the critical
gglelr gﬁ% se \%1&? glggl\?vl L g:'lfﬁetr?e) nce bag]veten t%e %an?enp crr]tgt:af1 gulse W%:ﬂt]i,l] and a
to th ecrdrqat pldsﬂ widthy blsteuwi 1} the\pllmmss odllblfaeo@ pperatibert Medathin a
the cupdeidediihiti £l Pul se width and a 17 WO

2007/ 148873, PCT/ ’KR2007/ 002134 critical pulse wd

obt ai nealibrating ke pHes, Wit ok the palsa sigasl te 6‘&%11?)&‘@4 gulse width.

Wi t hi nThd@ethd@aptdrdiag té t1gin 19 AMkréialobihg B drifiealPuleavidth
wi dth of the pulse signal to the calibrated pul se

wi dt h. PR The nethod according to clai m16, wherein

cal i brmitiatigirigtibe pulbswidth df the piilst sgnalandsepusegwiadth change unit;

the ”O&nﬁ%&m %EI%E SidR " %@e‘ﬁgn%%}&'fa&' J}%ﬁﬁdu%ﬁ}r frlcFéking the

pul se W creasi ng

wi dt h pilse wisih by, t@@uéﬂeg\wdth changgyunit Md@sgmg éhe pulse—Wldth change
appr oxiATeby £ RalfRhBR the ﬁﬂ’ste%ﬁ a8 At Ghsnféd S apﬂlloécess of gradually
wi dt h yaddlng‘?)p nmar g seW| to the critical

pul se ScERaAIgHRGHPE S léPlé ‘wégwltaﬂée wRjf pnlghanging the
criti cpllsepwidiie chdngt inia el aéhalfCthnl thé@pulpelsigRal ¥ @ar¥mitted; and

obt ai ned_.i reviqus, ca I on..o tion.s

it hi nottainfher i e e boisE i S BB R <.
wi dt h of the pulse signal to the calibrated pul se
width. [201 The nethod according to claim 19, wherein
obtaining the critical pulse width conprises:
initializing the pulse width of the pulse signal and a
pul se-wi dth change unit; converging the pulse width
by repeating a process of gradually increasing the
pul se width by the pul se-wi dth change unit and
changi ng the pul se-wi dth change wunit by a half when
the pulse signal is not transmtted and a process of
gradual ly decreasing the pulse wdth by the

pul se-w dt h change unit and changing the pulse-w dth
change unit by a half when the pulse signal is

transm tted; and obtaining the converged pul se w dth
as the critical pulse wdth.




