Met hod Of Scanni ng an Array of Sensors FIELD OF

I NVENTI ON The invention relates broadly to a
met hod of scanning an array of sensors, and to an
array of sensors. BACKGROUND " Chost Keys" is

a problem of inaccurately detecting the actua
| ocati on of caq¥thed OfiSicanAingani Achy ek8enddree surface.
For instance, the problemof "Ghost Keys" occurs when
a location X on a contact-sensitive surface is the
FIBLDWGH INVENTIOBN of contact with the contact-sensitive
area and yet other |ocations different fromlocation
X are determ ned to have been contacted on the
cont atte snvehtare reiatea broadly to a metkcef, saahsing amarsaysofasensors,
and system which seek to address
r?ﬁggnF@% &ﬁ# hostiné" for better accuracy.
SUNNARY In accordance with a first aspect of
BACRGRARGHt 1 nvention there is provided a nmethod of
scanning an array of sensors, the nethod conprises
‘the steps of scanning a flrst set of sensing lines,

V\,her e"Gh@t 3@%’1 R0a irBse®f oft icdurdtely dRécting thewietued location of
a plurality of sen ors #n an S dlrecthghost

cofaet uith 3, SO GRSt e o1 TPS\gROS AR PHPIET (i aBnost Keys'
ocolrerveHen amosamn Xgn lai gaetaef- sérl?sﬁlvs eaoand is ¢e actual dm:ph@dof contact

_ ra i.ty of sen ire
WI%&I a?q,ng sgta%th\)éa ﬁrga aqqily?tdotb%r %8¥t'°§8n€§ﬁ?{8n Ff% oca(flon X are
dewmanrmdrtoamas@beemg)dtéaahed ofi tHehmentaot-sulfasetaréas coupl ed
wth a plurality of sensors in a third direction of
the array different fromthe x-axis and y-axis
di r ecHeoes, t@&maxésts agead forsa methqdoansli dyistent whighdgelk do address
5 scan val ues of the
th?F)rrogfeWﬂ %{?}Q ]&F%ﬁ ésdﬁ%gcrgg%l ng |ines; and
determining a | ocation of the sensor that has been
siffmagtyed, wherein the determning step conprises
eI|n1nat|ng at | east one of the candi dates based on a
~conparison with valid conbinations of scan values for

t he -f i SdcordREs Mith Akt héidct obhaIprédedt Invaltfon thére is provided a
The sensi n line of911he third se

e o Scmia e St SRTSER. W6 Mool RPE R 1a§ RgPp ohaganning
a st tsﬁﬁ of tséﬁelingﬁmﬁbsi hﬁhe&i@ﬁ @ngersstig line of the flrstTm isrebhgied with a

ﬁ her COITrPrI Se nni I%] an nth set of sené r}qg

Plyrafiy o ﬁe'{szi’fs B,an x-axs RS BRG 5 HTHe> GG HANSatt G ponsing

Im@S nﬁherrgmla mfsmgs.ns ot tHeesdcohd ketas phupteal withya plraigngeessors in a
he arr

v-3¥ie AUEFEr A InF REogr SPRBH LB k) ~Eier Tee. ¥Bieta sensing
linefof thethird rsayisWioupled dgthreooplusiiiar & seestss irga thimletireofiort éfeéhe array
dntfereﬁttfrcgrr? t ”i;%li% gng Ff/t—éxis direction; generating a list of possible candidates of
actuated sensors based on scan values of the first, second and third scanning lines;
and determining a location of the sensor that has been éctuated, wherein the
determining step comprises eliminéting at least one of the candidates based on a
-comparison with valid combinations of scan values for the first, second, and third

scanning lines.



The sensors nmay conprise capacitive sensors. The

sensors may conprise nmechanical switch type keys.

In accordance with a second aspect of the present
invention there is provided an array of sensors

conprising a first set of sensing |ines, wherein a
sensing line of the first sey4 conprises a plurality

of sensors of the array along a first direction of

the array; a second set of sensing lines, wherein a
sensing line of the second set conprises a plurality .

of ser'fg@ sgnYng timofiie Airdh$es Y LY SR $eBPT 8 OF ey which do

bt Pafd EMingFinb b tHe SRk afd treaRebR@sdti nes, wherein a
sensing line of the third set conprises a plurality
- ~of the sensors of the array along a third direction

of thaghamidod mayFNEMT coipeise scaminy &dnthaset besénsirgs line, n={4,

- _second and .t hi set qf _sensing lines confjqured.to

5 et & SRES 40t ot Be 2 schee SHT e I eV R Parh or sensors
ottat antgdionpheameh dirddien skihsarragi rcuit conprises: a |
plurality of. contrplle [ j :
econd "aarng T GEinein dehaR Feflofice SohdctPof tSay which do
notrshreceanpingdine ot the fipstt tor @-1)thysedf control | er pins,

wherein the Iine decoder is configured to determ ne

actuat ed sensors of at |east one sensor in the array

of ser&eomsenscs vy donwries ganasiHye 6PNIPRF-t coupl ed to the
line decoder configured to generate a list of

possi bl e candi dates of actuated sensors based on scan

val uedhefsendnss fiay spmpeee Breahaienl WIHTEYRR K#Si ng | i nes;

and a validity checker unit coupled to the candi date

generator unit configured to elimnate at |east, one .

of thd" BERETNSE é@th@a%&ang #5BeE gl BB AT (i SICDANGTg 1> provided
af BT} BEddnens mpsisiag aMabiss of sensingdings, vitereis agensing line of the
and third scanEJi %] I#' nes, V\%Sr ein the valf.i%idté fion of the array:
fighsRLieaMRLRF = PLIRLPALTRISER Bibpavey AGSA et y
aSeondl sétnsflsedsing lihbs varedreiateskrsenslovesof the second sdEapmprises a

sen

ing line of , the third set my .conpri sensor
p'f‘F?é'?ya? r SRPSQIS hihg R A1 A oS RN FH%‘HF)P n°§§"‘%? H% ﬁeg tlfd set of
sérisirgt lidgad viteeeis ex gansisgtine of the thifthees eompriges| a mburefity of the

t he nﬁq set of  sensjng l.ine: ri [
o§SeLiflos S AR S FrRRER T AP 250 B il o v
firat, rsayond and et sehbihsanging lines abifigured tot dedersdmes accurdiely whether

has been actua ?. . a nsi i ég @ rality of
A= yeeEo‘aﬁe)% ?tg%? wagEn g%o§ Q?iog cgllrcpgyéomﬁg dé)rb rarny o
covdtollshpinecagisi toght firsksseobnd ard third set ofsensing Jings, adine decoder

I i . . Cigfy Yeém fen8 ke Jé?'e?s configured to
LSR5 BT BINEE el BT Ecp T congaures
dBRIntiFc DEISERJPENSNIs OF aT ldBEsDRR/ENST in the array of sensors; a candidate
generator unit coupled to the line decoder configured to generate a list of possible
candidates of actuated sensors based on scan values of the first, second and -third
scanning lines; and a validity checker unit coupled to the candidate generator unit

configured to eliminate at least one of the candidates based on a comparison with valid



5Enbodi ments of the invention will be better
understood and readily apparent to one of ordinary
skill in the art fromthe followng witten '
description, by way of exanple only, and in
-conjunction with the draw ngs, in which: 10Figure 1
is a schematic diagramillusiyrating a scanning
architecture for an array of sensors with a 3rd axis
of scanning according to an exanpl e embodi nent.

ccfdﬂﬂgétg)ng of Scah VARAGHARE filsk, Ssdohat bRGtAa sahaiihg ‘hhé@ whereln

use a capacitive sensor circuit to determ ne g
thparaleit ychﬂckﬁrey@'f i @aRabig PP ERIh dRMre AYTPUERGTRldnguding the

adtSatBd SER@MAti ¢ diagramillustrating the capacitive
sensor circuit according to an exanpl e enbodi

Fi gurleach sseing lige of WH‘H# peti M e PRIISER§ NSO Ref Hn%oar@y which do
n&GRBRI RBisAY liRed athOfirs ensMleSsectiAdtL ED DESCRI PTI ON

The exanpl e enbodi ments describe a nmethod and a

system having additional sensing lines, in part to

r etSO| e gés}%u@rmw 6minefnth ¢BD &1L seri@}gslln& mapaﬁnn?nseea plurality of
mat ri scannin men
STR0E S arr A Pl BERGLST AL B B A R TS ¢ fgefion of the

sETROBIhaDhAY Ieenfaetuagdthst - free detection of up to two
keys. Further in other enbodinents, n sets of sensing
lines can be incorporated into the sensing area for =
ghost Ebeleeeririgelirtsl au‘rih@hthmetmmmomﬂ(bys‘»enﬂwsmﬁle array which do
[ ch follows are ~
n%xp% &?Fﬁggbg§oﬂﬁ§§%# gpgﬁgﬁted in terns of
al gorithnms and functional or synbolic representations
of o HAbAs A cRivaRefdfpet roni ¢ storage
deV|§§E%%ﬁ§£§n%Pgo?%tﬁ¥bFﬁgegcr?ptlons and functiona
or synbolic representations are the means to convey
ef f eghl Y&habrd ﬁ%y%HRﬁFlﬁ‘ﬁ@Cﬁnl(?al Rk t9he KEYSK. An
algorithmis here, and generally, conceived to be a
sel f -
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4 consi stent sequence of steps leading to a desired

result. The steps are those requiring physica

mani pul ati ons of physical quantities, such as

el ectrical, magnetic or optical signals capable of

being stored, transferred, gonbined, conpared, and

ot herwi se mani pul ated. 5 Unl ess specifically

stated otherwi se, and as apparent fromthe foll ow ng,

it wll be appreciated that throughout the present

specification, discussions utilizing terns such as

; ing" . " tipg..."determ ning",
Bm@éﬁ&%ﬁ“ﬁg“?” O%ﬁ%kﬁﬁt&&eﬁr the like, refer to the

actions and processes of an electronic systentsuch as

a ut.i ng, s em or ] | @l elec L C de

£ hat R Becal b Thghva it e PRt (Y, Spoarent
to quieysf calinagy akiliit |tlees avéi frdrnrthé Ifeilcet:mg:tmﬂnn cesydibtiom, bptveay of

[ S si cal

exa?r]&) {)m?ageng’ I\f‘\ll tght e % W@ng%t T on| g Sys e# or ot her

|nfornat|on storage, transm ssion or display devices.

15An enbodi ment of a scanning architecture for an

array of sensors is shown in Figure 1. For exanple,
Figwegutsea scheroalic diageyn diustagting 2 Iscaniies agditectyre for an array of
sen§&§%ih@93’l’ bRi8 Bf $hninkPgecdiding tffan EEmSX @oBliment.

nbodi ment conprises of a senS|ng area 102 having 25
keys or sensors 101 arranged in a 5 x 5 array. The

Figg125i8 %Sﬂ(ﬁﬂiﬂahﬁllu%%ﬁﬁ? bih WRyoriiia @E8d b? RiEcapaBHGE Serddbk cirbuit to
t he sensi g% area are connected to a sensor

determing the vabdty of keys &arzexarapeeﬁ&adt -sensor circuit,
via the three sets of sensing lines 120, 122 and 124.

sens uit 100 can determ ne which ke

. Th
F‘Q‘B%g’ﬁs Aoty ﬁ‘é‘& "b agrprp fushiating 198 SPE3C P ISASCE ‘é'&é/%ﬁfaccmd'"g to
an es@andla@mbodiamnt.20, 122 and 124. - In the exanple
enbodi nent, the three sets of sensing lines 120, 122
and 124 25 provide signals to the sensor circuit 100
Figwse dlzshbwata fidwehagiikstrating a mdthddOf sannitgtadrantayoftseasors.
exact contact | ocation or |ocations on the
contact-sensitive surface area or the sensing area
DETROREDEEESCRIRTMONe, when keys or sensors 104 and 106
are touched, sensor lines 108,110 and 112, 114 of the
first and second sets of sensing |lines 120 and 122
r eShe exawple yerteidigerds siegmibe & nethadsarana ispsemasaying additional

. sens ﬁﬁést "mﬁ%n{lﬁ% %‘%\%ﬁ HROT rc?bq) r&‘u‘ %\oétm?(e 4 th %gg (Fltiv%ggnatrix

nsor set the ensi n
scantm bl the axemagﬁserab@tlrgﬁ@tt ttwe heta of sanginglinggseed be incorporated

into HAPREALIRA Chea TR §HIRHEE Uetddibh Wt upl @9 two keys. Further in other
embodiments, n sets of sensing lines ¢an be incorporated into the sensing area for ghost

free detection of up to n-1 keys.

Some portions of the description which follows are explicitly or implicitly
presented in terms of algorithms and functional or symbolic representations of
operations on data within an electronic storage device. These algorithmic descriptions
and functional or symbolic representations are the means io convey effectively the
substance of a body of work. An algorithm is here, and generally, conceived to be a seif-
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5 processes this informati on. The sensor circuit 100

det erm nes whi ch sensors or keys havi ng been actuated

by nmeans of an exanple algorithmas shown in Figure

2. In the algorithm the sensor circuit reads al

sets of sensor lines 120, 122, 124, either

i ndividually, together or in any conbi nati on (steps

202, 204, and 206). The algorithmb5 identifies the
congigiest ?@UPP%@ signsoRadiag to B desiredoesuiailed skRps asa fiysgfrequiring

phyb5iedi M8nipulsfRR oS [bﬂ}séhlg?‘@ntlﬁé’st Riskh Sdécéleéiﬁ@aﬁﬁbﬁﬁetﬁnor optlcal
i ncreased capacl t ance ste . The sensors or

signalsa cargble ©f {singd stFech %@PS&W%&O@@H@%@OWPW@% raBFh ?t %rw'se
maripuiged.set s of sensing lines are identified and

determ ned as keys that have been actuated (step

210). 10Returning to Figure 1, the present

s penilefsiscsﬁémmupétatela&atmw&er arm' amaﬂdaréwﬂoﬁita@fousﬁﬁ.gamwm be

£
e (PRt e PRl et sboy BB, Beb ey Sl epaguon a0
“probeﬁsirmhé‘calemahlrfgé,ddptmrrpmmgs gemeralﬁyg Contpuiting’, ar tfenkkealrefer to
the %g‘fédl?lg e%endC BHZSB&SQE otan Egg{jorg@ég&gm &]cﬁcés' Xelo}é}putmg system or

sconfa er pro
similar elestionin de\h@ (ﬂ’mmmfmulaté'$1 en@trgrmfmrtrtsmt&arﬂwr@esmdaqssphysmal

quaﬂftgé gﬂhﬁqhg %fe%{rgn &ls 8 @rﬁt!ntysothn%1 %ﬂ §i H‘Fllglé{ Fe?#é%vﬁgdta% physical

ticular conputer or other ap
quar@}éﬂﬁér\!ﬂthﬂpmep@lgetrm Bysien ermgthpe Iwe@mm ﬁmrmgmmiaswn or
d,sp%gggplg@e{]ce with the teachings herein. Alternatively,
e construction of nore specialized apparatus to
performthe required nmethod steps may be appropriate.

20 ARenfeammig ot BRedhiB N brpftedtlie f6eR AFraf iof Sdhdord ®shown in
al so be inmpl enented as = one or nore hardware

FiguF du 1€ eXBPle. BighEd & ahaws A Yo HEvhuiitiie seis o ecanping lines

120, rn_tzdtanegﬁa ﬁéék@ﬁipl@?ﬂﬂ)odﬁﬂémrrﬁm%ﬁgf acgéﬁsiﬁg gdeafmz HivRg 25
W 0 r CO onent s_or. nodu or exa
Koy RSO BORGHR iAot S ATRY; e geBeire Ca Bp Sekacdite sonsors.

The eomgReN €0 i thé)éenstngCa’iéa E 0z meﬁcd?ﬂéét?a@tb @keradr eimtpjeo, such as
el ectronic C|r as_an ication, Spegcifi
a ooy, sty Skecyn 4 ipAarlyo’ RIS 0SS JRheres and 124, The
sensposisculti 100t ¢apsdeterimtiie whishd@ys kiavd bebri touthel twasked winl the signals
an al so be inplenented as
t{an&?{e&rﬁ@f %a{ﬁngﬁn%? li#g %ﬁpgr{g%d software nodul es. In

t he exanpl e enbodi nent, the sensor circuit 100

deheﬁlg]e&gr?ng%h%ébgd%}ém ﬁfésth D is $FIENis ﬂng%of?ba Aé?%ag 124

are actua cause on eys or sens
provige signalspp ¢k seérshr amt\ﬂ&lpeidlct; m ithegsénspegrogit 10Aean determine

the %ﬁ%?(f%ﬁ&‘:@%ioﬂngr fodhfichsSEh o oSRAdMsitild §8rdc@Oared %G the
sensing area 102. For instance, when keys or sensors 104 and 106 are touched,
sensor lines 108, 110 and 112,114 of the first and second sets of sensing lines 120
and 122 respectively relay a signal such as an increased capacitance to the sensor
circuit 100. In addition, sensor line 116 of the third set of the sensing lines 124 also

relays a signal such as an increased capacitance, to the senor circuit 100.

in the example embodiment, the sensor circuit 100 scans the sensing area
102 via received signals on the three sets of sensing lines 120, 122, 124, and
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The nunber of sensing lines in the sensing area is
related to the nunber of control pins with respect to
the sensor circuit 100. For instance, a X by Y array
of capacitive keys or sensors can have the foll ow ng
nunber of controller pin-cqunt: 5Controller Pin-Count
= (X+Y) + Mx(X,Y) In one exanple, an 8 x 8 sensing
area can require ( 8 + 8 ) +Max ( 8, 8 ) = 24 10

progesses dhis eforpiation. The sensppcisgitit 1S dederbuoksehich séngdie or keys

havﬁ}{geﬁé‘éﬁ attl¥eaty ﬁsdgf ’éh %ﬁéﬂnp%eéléoﬂf]msé‘é@h&% il PR%ire 2. In

can be I NCor pora € sSensing area

he ajggwsine, thg wnﬁors@tcusfre@%aﬁf Agts 195 Slerlﬁa,fém@é (28, 4830134 either

lndlbﬂ'ﬂé rfoPin @&ﬁﬂ)lﬂgﬂcﬁ‘p ﬁp@tﬁzagéﬁ Ebtridoﬂ)GﬂfTr% algorithm
e S or sensors for t detectlon of

'de%f@?ﬁ e SRS 'H}S*St"ﬁ"?mhal‘je Wa‘:tﬁa%t%’ rpeaserfdiaye a change
in shgrﬁeaut@ansm agsrasbm aﬁ mzﬁ@a@m@adabm@déf(sfd@ezw)h THelsensors
ngh ses keigI [rag }t‘i 3{1 ¢
or k&!ﬁ HF"? icr erW’i“h%" RS TSE'I‘JJ ( i‘i’f‘ﬁ- S r‘*"3‘r=°'8FS ghggpsing
line@eles ideotifed seltdetdémimsabadikeys that hdie Heeyertliatdib(stepa®D).
y-axis, the controller pin-count will 20 be:
Controller Pin-Count = (X +Y) + N* Max(X Y)
i n Relverniey atop Figuentio dhergnesent hapeeification  ofn tHeh semscangilceit 100

discﬁggggb ratutsqfogger?ocfgun Vihe! %Ise}t'ibilg 6F h%eljﬁgt‘%{! 2 Eﬁul%r‘n al{lJBaratus

on an ensi ar ea, e con
mayphbe spmmw eoalngcted f¢r Be -|re@wyed+pt£pdse§s8))r ma3 2cc@ipisasa general

purpose computer or other device selectively activated or reconfigured by a computer
program stored in the computer. The algorithms and displays presented herein are not
inherently related to any particular computer or other apparatus. Various general
purpose machines may be used with programs in accordance with the teachings herein.
Alternatively, the construction of more specialized apparatus fo perform the required

method steps may be appropriate.

The example embodiment of the sensor circuit 100 may also be implemented as
one or more hardware modules. More particular, in the hardware sense, a module is a
functional hardware unit designed for use with other components or modules. For
example, a module may be implemented using discrete electronic components, or it can
form a portion of an entire electronic circuit such as an Application Specific Integrated
Circuit (ASIC). Numerous other possibilities exist. Those skilled in the art will
appreciate that the system can also be implemented as a combination of hardware and

software modules.

in the example embodiment, the sensor circuit 100 determines that only keys
or sensors 104 and 106 are actuated because only keys or sensors 104 and 106

are coupled with activated sensing. lines on the first, second and third set of sensing
lines 120, 122 and 124.
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Figure 3 is a schematic diagramillustrating the
capacitive sensor circuit 300 in an exanple

enbodi ment 15 sensing lines 302 to 330 are input into
the capacitive sensor circuit 300 at respective
controller pins e.g. 331 and fed into a |ine decoder

7 332. The 15 sensing lines 302 to 330 are conpri sed

of three different sets of five sensing |ines, each

set Theonynbey efpeseinglings Iin Hessensing aradxrelated to the number of

con®RPinL RElth rE8Bedtitd hd 86RRR Cird 3L 10@C PERMsEARACLY ¥R Y array of
changes in the sensing lines in each of the three

capagifive key siitsenaeRCatiaY e theskliewigo number gherntiglignpin-count:
activated. The sensing lines 5 decoded as acti vated

334 are sent to a cgndjda rator 336 which
gerferiler %”Té%‘["tb"f&p*&yiﬂeaé‘%ggﬁdi dat es of actuated
keys or sensors 338. Each candi date conprises one

activated sensing line fromeach of .the three
i 1P OPB SratRlean B A P IS SR G20 R R od unti | al |

possi bl e conbi nati ons are exhausted to formthe |ist

of possklgl*_es?%wxq%%s):sgﬁ. 10 For exanpl e,

referring to’Figure assum ng keys 104 and 106 were
actuated, sensing lines sensing lines X3, X5, Y1, Y3
0k fme | | be decoded by the line decoder 332 as
conac%lréatsed. Using this information, the candi date
generator 336 generates the list of possible

candizfaines efibcamhatdt dnk ?fésé?ﬁ INRINEOR SaRfbnal 388! &F sensing
15 10 (X3, YI1); Z5 2. (X3, Y3); Z5 3. (X5, Yll; Z5 4.

I:nes( san be3neorpgratexhinto the sensing area. For example, a 4™ set of sensing
lines could also be implemented for detecting accurate actuation of 3 keys or
sensors. Thus, for the detection of the actuation of up to {n-1) keys, n sets of
sensing lines can be used. Each sensing line of the nth set comprises keys of the
array which do not share sensing lines of the first 1 to (n-1)th set For each
additional set of sensing line, N, beyond the X and y-axis, the controller pin-count will

be:
Controlier Pin-Count = (X + Y) + N * Max(X,Y)

in the example embodiment. Therefore, in the example embodiment, to
achieve ghost-free detection of up to 3 keys on an 8 x 8 sensing area, the controller

pin count could be
(8+8)+2*(8)=32
pins.

Figure 3 is a schematic diagram illustrating the capacitive sensor circuit 300
in an example embodiment. 15 sensing lines 302 to 330 are input into the capacitive

sensor circuit 300 at respective controller pins e.g. 331 and fed into a fine decoder
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. The candi dates are represented as an (X, YY)
coordi nate set based on the X and Y axis of scanning
and a further check value based on the Z axis of
scanning. Also, it is observed that four candi dates
are generated despite only7tvvo keys or sensors being
actuated. Candidates 1 and 4 (correspondi ng to
sensors 126 and 128 respectively) are 25 "ghost keys"
332niheht & hending freese30rin3s@are Thmpfigad ofctinell dffeent sets of five

sen§ﬁ|§tl*n'ég @a age't @F&ﬁn&.ﬁ&%;éﬁ&ﬁg‘meé’? &W%ﬁ s\é@ﬁrﬁﬁ% The line

I es t e va candi dat es neans
decodek 38 deedsies. capn@trveagkamq@St inhe sensing ﬂlé@%m eadinef the three

setd ¥§ detdrhnid uﬂﬁé?fj'sgﬁélg% ]{mggrﬁ&%p gagls éMnt/ehe@ ¢he Cé%nsmg lines

val ue Z3 i nstead herefore, candi date wi |

decpdediag metivated 484 areasritde @(ﬁ?{”@@@te GRRATRIRF By mg%@rates a

list (&K5pos\§,a9fe CRRHRBRANES attddied hRySs heC ke €3383 Eﬁ@i eafdidate
30 Z5, candidate 4 is di Ercar ded. Finall

COWPéP?ﬂu‘PQP aclvated serensudipeit Eomngacte i H]ené%é’ﬁnﬂ%ﬁﬁrléssem
Carkigéd Sig\gerbated ikl @?js%Ldfé(aomM&htIMar@aéidh34zdat}ee t3 f(lnrlm the
tuate eys or sensors t w
"St%oz?ﬁ'ﬁ%‘a"gﬁégesb% a person skilled in the art that
shoul d additional di nensions of scanning be used for
gh ree detection oft.thre er.e
o P el 15NS e et G 85 BRhg A1 94 g d0e were
actugbett setsidg Geexdsetairgslines8X3, X5, Y1 PﬂsgancbZﬂmsihbwsleaoded by the
. f 4 t
line g%}?ﬁ@é}a:fézs esg %{(:)li\)g &8 ljs?rﬁdeﬂﬁs 8‘55';%4{?“? i %&%M&#@geﬁ‘&amr 336
generafessthe distaf onsble qmdldetes of asttechieyisiansensors ﬁéSfmamely
set is coupled with a plurality of keys or sensors of
the array along a first 5 direction of the array. At
st dp (X84Y1xZ8econd set of sensing lines is scanned,
wher Qb(@ @3poBsing line of the second set is coupl ed
with a plurality of keys or sensors of the array
al 8ndX& ¥bEEAd direction of the array. At step 406, a
t higr dxseyaphssensing lines is scanned, wherein a

sensing line of the third set is coupled with a
plurality of the keys or sensors along a third

di TRS bhrtidafds érBer%éeﬂﬁed A% aR (RPYYE5rdind1e sksedlel @R tBd X and
Y axge(gﬁcg%p%?rgég gagqrez:}(&gh}gg)asg grs] Ithne %gggf(%%@g glso it is
obse®VBIoBBNRIUF cHRYIdAES ard) geferbRAGRIpit® ofpaarieyslor sensors being
st Crefialshann dipeRereling fo Sisers ysand {24 [aEpegeely) are
“ghodtSkeasb mmhasmilcbye aanpmasm Hid fdue dandididtbe asg- tselhthmt a validity
Bl BT RS SN Bl 58 A B o
up tabid Gdhierteskt sp W!biehwﬂltr.edmialnatl (X8, Y1 )ooh (tahdldatel T corrgaponds with a
chock SR, 95 hHEad YA 1 Re e QRN IPG M Bl uaa and

are, t 0 be cons
discardeda|Simitalyp bedasise ¢XBeY3)l dmspmdswetmd chectk vaiue Z3 mstead of

75, {faldalCh i Qiscaided Finally, the validity checker 340 outputs the remaining
candidates comprising of candidate 2 (X3, Y3) and candidate 3 (X5, Y1) as the actuated
keys or sensors 342. It will be appreciated by a person skilled in the art that should
additional dimensions of scanning be used for ghost free detection of three or more
keys, there will be additional check values for validating the generated candidates.
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CLAIMS 1. A nethod of scanning an array of sensors,
conprising the steps of: scanning a first set of
sensing |lines, wherein a sensing line of the first
set 5is coupled with a plurality of sensors in an
x-axis direction of the arrgy; scanning a second set
of sensing lines, wherein a sensing line of the
second set is coupled with a plurality of sensors in
a y-axis direction of the array, scanning a third set

of SgIS NShdvi8 Slowdhat 8O0 iIRsERY A thdthdtPotdcahigldH aflay of
set IS cou a plurality of sensors in a third

led with .
sengpise A s %?2’ PrEstaet 9f SanTrB g IS SERPH: (HErKn fpensing line
of tBd rsY sekiscotdpledGfithcd plurality of keyengsahsdg ol thd airayhlong a first

.é@ﬁSSl #F cangkd tesogf actugteg Fensor . based on acag .
direglion, akthgaray oAk PR A04. 3009 5RE OF TIPSR AT RPN PHedberen
a sﬁimhgbline of thdakesrd satng caupled &Jﬁthganplofalityh@‘ keya 90 Behdas of the

a een_actuate rein the.de m ni L .
arrqy aind § 3etitid fietlion RIRG BBy Afeshbed Plrldefbtibasing ines i
scabexk avh@nein aldeneimg dine bthevthirdh setak icduplediviithat plowdityoff the keys
[y f 1.l ' . SC j
or spfils ¥Rnd Pt irblifor] grifi arrdP (b, A0 tliobdudiCSine Réys or
sensdre opdhe isagsing arcaofhicthbavehbeah agivated are determined.

The example embodiment may also be extended to mechanical switches where
the keys or sensors as described comprise of mechanical switch type keys. It will be
appreciated by a person skilled in the art that numerous variations and/or modifications
may be made to the present invention as shown in the specific embodiments without
departing from the spirit or scope of the invention as broadly described. The present
embodiments are, therefore, to be considered in all respects to be illustrative and not

restrictive.
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conprises sensors of the array which do not share

sensing lines of the first and 20 the second set.

3. The nethod of claim11, further conprising scanning

an nth set of sensing line? n={4, 5, ...}, a sensing
ciLamesof the nth set of sensing lines is coupled with

a plurality of sensors of the array along an nth

direction of the array. 25 4. The met hod of

claiml, Aufdthel ofsmphingem dfiey 6tRPSor, coBPASIAG Nge steps of:

fourth set of sensing |]ne, vvher]ei n a sensi nﬂ [i r\%ﬁf

t he $BORIG & Wt 8¢t Fwaring IneRadneet ASSRPPgIng OF s Pt set
is $8lipled With I SluFRih eIk Pk of iRidn Laxiveeetidh e aEBFOr S

conpri se_capacitive sensors. 6.. The net qd of ,

cl ai ¥ReDNinghR SELANT (761 96 FEBPRICBIRSr MEETFIBhaRNBIAY line of the
setohl GBt fs\HeapkeaYsith BPplurality of senbordin By-alkis dieciOMBPthS, array;

conpri sin

;.10 a first -set of sensing |lines, .
wher SPATESS G Rt 9fRensing: Hsss Mherela & ST fiae & e third
sdbligl ealpléy with aSﬁmmms oPferiddRs AT & Wirdlpddion dfithsarray different
direction of the array;
from the x-axis and y-axis direction;
‘generating a list of possible candidates of actuated sensors based on
scan values of the first, second and third scanning lines; and _
determining a location of the sensor that has been actuated, wherein the
deféltmining step comprises eliminating at least one of the candidates based on a
comparison with valid combinations of scan values for the first, second, and third

scanning lines.

2. The method -of'_claim 1, wherein the sensing line of the third set
comprises sensors of the array which do not share sensing lines of the first and

the second set.

3. The method of claim 1, further comprising scanning an nth set of

~ sensing line, n={4, 5, ...}, a sensing line of the nth set of sensing lines is coupled

. with a plurality of sensors of the array along an nth direction of the array.

4 The méthod'of c’Eéim 1, further comprises the steps of: scanning a
fourth set of sensing line, wherein a sensing line of the fourth set of sensing lines
of the first to third set.

5. The method of claim 1, wherein the sensors comprise capacitive
. Sensors. '
6. The method of claim 1 , wherein the sensors comprise mechanical

switch type keys.

7. ‘An array of sensors, comprising:
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a second set of sensing lines, wherein a sensing |line
of the second set conprises a plurality of sensors of
the array along a second direction of the 5array;

a third set of sensing lindd, wherein a sensing |ine

of tdhefkhided setsemRimpr ilines awpkrdifld b&‘nsﬁiﬁ%thhé FERE Arst set
of the arr%\){ along a third direction of t

CORRIISRS Gy PlEF Bmftseeaerswé&ﬁt aranalong asfrst dwcling 05?%@ array,

t hi rfl s8@dncdPEetSeM&didthd iiMmas wHr&iAN baming ihe AehEEBESIRI set
accurately whether a sensor has been detected

CORMAIESE A agtgrgfoq.er@pfq: gf tthq:@ﬁ:ﬁlyl%dggg a second glrectlon of the
arfyral ity of controll er pins coupled to the first,

sécond and third set of sensing lines;
i ned deigdret afnpensinsyines wWHSrHR PISERaingt fnerof the “third set

conPHsesld %Turﬂiﬂ]‘%f tHE VeRbrst Sreth&Shrrd\e afbng 08l Biird Birection of the
confi gured deternm ne actuated sensors of at | east
alglYe sensor |n the array of sensors;

candj daioraRBai ab@pled b the s Reoh@ ahbahird &St SRR lines
configured to generate a |ist of possible candi dates

COBfIg: dﬁﬂ@@?rg'@?%é?%"%t&ye‘ﬂh?iﬁe%%éﬁ“%ﬂrl?@sbeﬁf‘ dafigeted, wherein

thélséﬁgorﬁ@g@egmgﬂgeg hird scanning |ines; and 20a
validity checker unit coupled to the candi dat e

genet Blusality, §f coptipllar Rire govied | tp ihe dr g, af-‘ccrr@agled &higd set of
sefbingmegandi dat es based on a conparison with vaI | d
conbi nations of scan values for the first, seco

and & e desedas tinieeaupleskto Rrewiaity; ofecapiiolien RIys. "wherein the
lineNRLGRET ddnfigarcteRedBrriihe QistRitd ’s@ﬂscﬁg 0@@1‘ Ridst one8 sensor

signal including the actuated sensors.
in thepariay gl SISO ai m 7, wherein the sensi ng line of the

thi rd cgﬁ&.dsméhé%rsaﬁ@%a?% f&%@r;.haydy&ad@h RAfigfted to

share sensing|lines of irst and the second set.
generate a list of possible candidates of actuated sensors based on scan ‘values
of the first, second and third scanning Ilnes, and ‘ '

a validity checker unit coupled to the candidate generator unit configured

to eliminate at least one of the candidates based on a comparison with valid

~ combinations of scan values for the first, second, and third scanning lines,

wherein the validity checker unit is capable of outputting an output signal

including the actuated sensors.

8. The arréy of claim 7, wherein the sensing line of the third set

'comprises sensors of the array which do not share sensing lines of the first and

the second set.

9. The array of claim 7, wherein the sensors comprise capacitive

Sensors.

10. The array of claim 7, wherein the sensors comprise mechanical

switch type keys.
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30 9. The array of claim?7, wherein the
sensors conprise capacitive sensors. Mthod O
Scanni ng an Array of Sensors ABSTRACT A net hod
of scanning an array of sensors, and an array of
sensors. The nmethod conprisgs the steps of scanning a
first set of sensing |lines, wherein a sensing |line of
the first set is coupled with a plurality of sensors
of the array along a first direction of the array;
scanni ng a second set of sensing lines, wherein a
sensing line of the second set is coupled with a
plurality of sensors of the array al ong a second

di rection of MétrdaDf Syanrfifiganl Agap of Bensbrset of
sensing lines, wherein a sensing line of the third
set is coupled with a plurality sensors of the array
along a third directi orABaTHA®At ermi ni ng a | ocati on
of the sensor that has been actuated. Figure 2

A method of scanning an array of sensors, and an array of sensors. The
method comprises the steps of scanning a first set of sensing lines, wherein a
sensing line of the first set is coupled with a plurality of sensors of the array along a
first direction of the array; scanning a second set of sensing lines, wherein a sensing
line of the second set is coupled with a plurality of sensors of the array along a
second direction of the array; scanning a third set of sensing lines, wherein a
sensing line of the third set is coupled with a plurality sensors of the array along a

third direction; and determining a location of the sensor that has been actuated.

Figure 2



