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

her corFPrl se nning an nth set of sen
PIVElf.of Reqsprs § i % oy’ HSQBRST S TTHe=cF N SREAPGact Rpensing
Ilnée nﬁhé’rém@ memIgSlns @8 tHeadcphd k\et&s gdupleal withya pliraignsfeessors in a
he array an nth dh of . thle array. . .
s8R 0 REo%: SPraneh uieel & s sy e’ Bty g sensing
linefof teethird rsayisWoupled dﬂthl’mplusihtyrcﬁ seRsI8$ itga thimdledireotiort dfethe array
ensors

dl&%’ﬁgtcf" \}'ée )ég%g &né y-dxis dlrecfc‘on genera{mg arfstnarpogg ble 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 may conpri se nechanical swtch type keys.

I n accordance with a second aspect of the present
invention there is provided an array of sensors
conprising afirst set of sensing |ines, wherein a
sensing line of the first set conprises a plurality

of sensors of the array along a first direction of

the array; a second set of sensing |ines, wherein a
sensing |line of the second set conprises a plurality
of sensors of the array along a second direction of
the arhapensing fing of thedhist se dvay GRINATSESENSAUR &F Rierpegy which do
| nét%mﬁré@edsln@qn@é ot the fitdh ahd tretiecemimsti ses a plurality

of the sensors of the array along a third direction
~of the array; a sensor circuit coupled to the first,

secondhamsethdd ﬁﬁysmh@fcomse sgadnnrrgeam ptbndeit gbisebirtcpline, n={4,

- _determ ne ac sensor

5 b GeNo A PR 1 a5t B RO IBE i foup i Buralty of sensors
oﬁhum&hybwngbnmﬂnmnﬂmbeofWmmmagoupled to the first,

second. and. t.hi 0

unit gguﬁf’eﬂng E;n? ﬁg h& ’E[P:ﬁ%lp&l y gﬁpm on?r or?ﬁocreér gﬁﬁhg%&(}%h“’h do
nothebiees sensing lihesef the fitsfibr (n-Bttegatf i gured to determ ne
actuated sensors of at |east one sensor in the array

of sensors; a candidate generator unit coupled to the

li ne ér@e@aesors:tmamogmae tapagiive saRera | i st of

possi bl e candi dates of actuated sensors based on scan

val ues of the first, second and third scanning |ines;

and aTbalse@ﬁqrgzrr@m@@R@flsejme@h%w&cwp? Ke&¥Scandi dat e
generator unit configured to elimnate at | east one

of the candi dat es based (g p&arlson t@ g% ded
Combi HEAGOHENGE B arSaraNg asPa P! PRI IVerdigh dhgre is provide

afBfla Bf $efhs 616 IDR1 i Glnb iafest setbbserisigtines, witlerelh h)&ensmg line of the

chec uni t e of utt|
8 GO PHEPS AP ERG! Sr0etin S airebAgnd 8 il dibliop of e array
a $ebeidget! df ﬁs@nﬁﬁg tihes, tviiherrﬁn seserrsng Immpfrthe ses@missat Soofprises a
not_share s

t he, ar en lin
P oL PeTdbE APy = o288 (Rekon AT abiica gyird set of
sérimg’lttrlﬂesseﬁhe@ém Saerssnsigg llinaesf thaythicd rept |cempasqsl ar[:ziullrahty of the

R R TN e
fuhﬂseb@&hara:bhudtsetﬂof sensing lines Eacfigusechii degerimimeagduratelg whether

nsoe(nsgﬁqg?g%eg t?? n@g@%ﬁ{ ?rh stEIiérb? c%rcﬁfﬁlyco\‘}%ng% dz? pIurallty of
cammilsms@cmpnmytodberﬁrsrc secompand third sebefrseosing liMw a hne decoder

o EPRH e BERR SR R IR RRaI®N S corfigurea o

détemeing iactuateid| denbersted ot asientesansooid tagarraeeidiangors; a candidate
g?rPeF?tr ?m'nt c&ﬂ?? t8 fﬂaé;rllﬂé rb%rCXdecrkéanlflgur@g tthgeﬁélta;c% LOIE R ossible

Scription
cmlqa,teanﬂao;tnated riensesi asedi Ctmsqamevaiu%vwfnfﬁg firgtn Smné'hand 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



10Figure 1 is a schematic diagramillustrating a
scanni ng architecture for an array of sensors wth a
3rd axis of scanning according to an exanpl e

enbodi nent. Figure 2 is a flowhart illustrating an
-al gorithmused by a capacitive sensor circuit to
determne the validity of keys in an exanple

enbodi nent. Figure 3 is a schematic diagram
illustrating the capacitive sensor circuit according

cc?rﬁﬁ)lﬁé‘tlo‘?ﬁé AR IRQGLI TR First, FL&IYNE, 4né hﬂ%c@nﬁlh@\ﬁﬁwrﬁherem

ustrating a nmethod of scanning an array

theevelibs CHSEHR] WED IBESERYIPTRCRYTPUING  any eufesa%lﬁ'ﬁﬂ%l including the
a@hhedisBRdys describe a nethod and a systen1haV|ng

additional sensing lines, in part to resolve %

pr obl Iéaﬁhoqensgg dige of WQ)IQ“"E,’ ﬁetdg%%qr@pr{ﬁg SeRsE ©f hf5array which do
nGRBR RBisinh Mndd6r tRX ArPhed pehedbiesdt, three sets of

sensing lines can be incorporated into the sensing

area for ghost-free detection of up to two keys.

Furt hﬂ’ﬂe ééhsmdﬂlﬂ{et @I’gﬂh@dﬂlﬁ%t@th 8f sénsief ﬁhe@fmﬁye?smp@sd arphgality of
can I NCOor rate 0 e nsin ar Q.
SR ARTETILAOH S0 AR a8 St BT gfon of the

sdriker thasikdd ancietusiedch fol | ows are explicitly or
inplicitly presented in terns of algorithns and
functional or synmbolic representations of operations
on daEacheérsing ke ca‘ltlee:nt’rmatmayt angyse devsare of theeareay which do

ncﬁ s%glre éer;lln?n Ilggssgfthm‘irlsg{bs(neag lHnCt' onal or symbolic ‘
rep Fesantari on ns to convey effectively
the substance of a body of work. An algorithmis
her e; I BaRicHRd sbisdpe a self- 4
consﬁgggg?gﬁggﬁ ﬁ%@pgggstegs gadlng to a desired
result. The steps are those requiring phyS|ca
mani.pyk @éhs%PsSma_t, cerwﬁémlecm%ﬁ blhik@SypSkaR. a
el ectrical, maghetic or optical S|gnals capable of
bei ng stored transferred, conbined, conpared, and
ot herw se nanipulated. 5
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Unl ess specifically stated otherw se, and as apparent
fromthe following, it will be appreciated that

t hroughout the present specification, discussions
utilizing ternms such as "processing”, "calculating”,
“determning", "generating“sq "outputting", or the
like, refer to the actions and processes of an

el ectroni c system such as a conputing systemor 10
simlar electronic device, that manipul ates and
transforns data represented as physical quantities

el BERcRIF TE ORI BRARINGS Cai’ quanti i1 es within

the el ectronic systen1or ot her information storage,

S aTPRg Pt i Ratin, AL Bter PrSRRC AT apBarent

to mhaomhondmale gkuﬂ an the Bor framx athplfei]ovﬁmgy writted delsoniystion, bgyway of
exa%&;}lé?%qlw a‘rgjxlé %nét‘? 0 \gﬁ’h th%ccﬁgm ?1 lls"lér\'/;"ﬁo 1goéeﬁ§?nand
g

area 102 haV|ng 25 keys or sensors 101 arranged in a

5 x 5 array. The sensors can be capacitive sensors.

The sensors 101 in the sensing area 102 are connected
Figurg hissegslematia diggran 0gstratingha gsamong grehépeldre fojean array of
senSE%Ah £57 Sk lof M ird SedoRliRg 1584 xthpl8 ShfiddinéAnes

0, 122 and 124. The sensor circuit 100 can

detern1ne whi ch keys have been touched based on the

Figlﬁé %@'asﬂ&ﬁcﬁﬁﬁmds%ﬁﬁlngpﬁn %Wl!l’ﬂﬁ ulsbd 92 aletpacilive semsbr cm:wt to
I n_the exanple enbodi nent, e three sets of
det"‘é'%'\'f’:ﬁ tl'?@ VFI‘WB’SOfi‘EE)S '“1@'29’@@@233“32’9""%?"OV| de signals to

t he sensor circuit 100 such that the sensor CIrCUIt

) 103_can ete{n1ne th {act ontact .| ocation.
Figyrg 24t AGracAtic fieorn! %‘é o, Brepacitiyy ‘f%@ra'.f%t ggeording to
an éxampkeaabogmanea 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
Figuré Acshol? @ flowthia lusarathes & imethgd ofdcaapnmgsangnady fuehsars.

an increased capacitance to the sensor 30circuit 100.

In addition, sensor line 116 of the third set of the
DETALEDMESCRUEIIONA al so rel ays a signal such as an

i ncreased capacitance, to the senor circuit 100. 5

processes this information. The sensor circuit 100

deTke exareplewmbridineenis descrive & eyethddaandng speien hyingaadsiitional

. sens??@ Fﬁ&?ﬁgo%rggbr? rIn ?}1 pgﬁ)rérﬁ t‘gp %ﬁoscthc?( up c%g%'fﬁ\% matrix

sensor circuit Tead
scangigs Irothe sxample ¢mprsdiment thrae sets 1P sensing lnss can be incorporated

into itﬁ'éjis&jé Rk fJé %‘Fﬁsb?r%e Yetd Mol G ithE e ?Q é&&ﬁe‘?%n other

, and e algorithm5 identifies
emb@‘@i‘@l’“ﬁg“ Betg @éSWM'nﬁQVéN b@ mowat%mwhayem%greaﬁor ghost

ﬁeeaﬁgan(ﬁuﬁhgngq<?§ si gnal output such as having an
i ncreased capaci fance (step 208). The sensors or keys

that are coupled with an active sensing line fromthe

t h$&ﬁe Sﬁérﬁor%f of &Rs| Mchbﬂfhs vitiich HelRMk! Edee@xﬁl%ﬂly or implicitly
rm ned as_keys_t have heen actua

pres% in 1tﬂq@§upfmqlgj)ny5nq:ladlg éunf’tzo:@ eorp,sgga ﬂltc repregentattons of
oper&mﬁldnl &4 ivathinodn eletrsMoSragd Hewtd. THeBe 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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di scl oses an apparatus for perform ng the operations
of the nethods. Such apparatus nay be specially
constructed for the required purposes, or mnay
conprise a general purpose conputer or other device
selectively activated or reconfigured by a conputer
program stored in the conputer. The al gorithnms and
di spl ays presented herein are not 15 inherently

conpigleat SRAUERCCPN\Bi¢Rs eading i a devifsst resulo Mheskaps are those requiring

phy3iBRahakiPSationd! drophysBN§lAtiOU 68 Gs"BERHOE SmEBYetieCor optical
used with prograns in accordance with the teachings

_used _ _
signglsy ppablenof hengh stpErd)  frasieregnSombiero fomparegy @nd otherwise

marfipestb@l | zed apparatus to performthe required nethod
steps may be appropriate. 20The exanpl e enbodi nent of
the sensor circuit 100 may al so be inplenented as

ondrtyss Epecidatly shaRidethmeiseesnd dapapsit fri)mlih@follmirvfr\gt @il be
uncti ona

har € ,sense nodul e is.a f har dwar e
anp (e s e eSS bRl lsrpias (EfHYofns such as
“pronesbirigl S'cal BdatirgX didpleeninmgiyd'daharatimgy, “‘betpuitipy’e we theelike, refer to
J ' | ect 1 oni n or it
tre S4GH SHE BEBESeE i SRFaf SRR "Nt oY o ' opfind fgom o
similap plectrenic devi®p duat hanijuiteg aad tdnstgmsClata (dpreseABUE)s. physical

: y - . | .

quaEE LRI, i BRELBAE S b Hlet] simAF RoRAEEA g fhysical
quantiigs eviibin the electeonim aiitent erosther infermatien starae. densission or
dispPRdeliess. | n the exanple enbodi ment, the sensor

circuit 100 determ nes that only keys 30 or sensors

104 and 106 are actuated because only keys or sensors

10AnaisholiPferflof a GRERIRS! ainitbct@e bV Al aftay SR SbAHr iid Sfown in
~on the first, second and third set of sensing |ines
F:guiezé.’ szfxgrﬁal’ei@g_ure & shows a keygrray Wi fhres sgt@,ﬁgis%nmng lines
120 122emdi1241 THR S@APIEmBEdRRehtTofphiadLst o 2nbiRg aRldMIR2 haRing 25
control glns with respect to hhe sensor cjrcuit 100.
keyspQiiSepre AR amangded IB@ X Haay- Jie SRR £RY Be KRRASTtyp sensors.
The semay $0CiANhd 8dtBirighted 002 aW GHinBHED & a 8énsep Bitduft! 100 such as

2 caPROReSoan I U S rie SaRetl gnane g2 oigh 91 124 The

sensor 8irguit+1dxcan dbterthine which kbs have been touched based on the signals
transmitted by sensing lines 120, 122 and 124.

In the example embodiment, the three sets of sensing lines 120, 122 and 124
provide signals to the sensor circuit 100 such that the sensor circuit 100 can determine
the exact contact location or locations on the contact-sensitive surface area or 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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control ler pins I n anot her enbodi nent of the
present invention, additional sets of sensing |ines
can be incorporated into the sensing area. For
exanple, a 4th set of sensing 15 lines could al so be
I mpl emented for detecting curate actuation of 3
keys or sensors. Thus, for the detection of the
actuation of up to (n-1) keys, n sets of sensing

protesses thiamfgraationdl heesrrisos einsitntPOl determifiest Weich sensas or keys
haviry'Bér & ugl%kisb : %}ﬁ@gﬁéﬁ %Xa?f‘/?lecglggﬂhﬂloés §I111<ﬁ'|3r? in Figure 2. In

sensing [ nes I T st
the iparitinente @éﬁoro?'r%léﬁ%%aﬂf pole OfNe“ﬁé'))tﬁﬁé 1t29e1%2:a'rﬁff either

mdM‘d@éIllyS togeh%r%@m 5 J:cﬁﬁblﬁhﬂ‘brp%é'ﬁs 2@2' boi%r#a%e) The algorithm
Cont r ol Pi n- Count =

identfiies the %ﬁ?@ lwesyHHeh h%‘ﬁ?t beenq%qtré{fat@pé)y '"f"'ﬁa'i% hayHign ghange
in s@modutﬁanéuchtés B&nﬁ@ Bh vGegdwbtadachenhdebrpt 208). afheldtnsors

e sensing. area, the s troIIer
or Iﬁyﬁ %E%L%? ceu;alfeg vm_p ?n ac jl_ve853n%h_ngzhne f( egéaﬁ sngf sensing
lineFagridentiicdsang datdraiimdd 8s kkyaghanhavel neehra@tuat@ sk 210).

capacitive sensor circuit 300 in an exanple

enbodi nent 15 sensing lines 302 to 330 are input into

t hRebapiagi tbi Figusersdhe giresant t sp@dificatonr efs fecsenver circuit 100

. rol | ' j

cisoE 38 5R pBlrals B Reffrmi 18 Ubs R 8L 8 Ty B, SR Sferercs
mayolpe ﬁhetﬁﬁ!qunfstwﬁed faeths refluifadvieursesesi ny nay nesyprisa.ch general
pur Sl cEAHE of BiheP 050 b hVEG LAOALAD: il by 2 computer
progeaastpsed imthe pempeiesi Hig algerdbms @nd gisplays présentedrhegein are not

inheféitiy Je%t&%)e'ic?rdﬁynﬁaﬁﬁ&h&ho&ﬁﬁﬁtbp%rldt ea'ﬁ@a\fﬁu?eganous dgeneral

actl vat sensi ng 1 nes 5 deco as acti1 vat
purpese mgchineerigy bg Uged WitliPrarams EnagcarignceBih it teachings herein.

Alterglﬁf‘@i)ﬁttﬁé cBndthistioP bf RS IsBL8aIERAdipates #f pé’l‘%ﬂ%@qequwed
keys 'or sensors 338. Each candi date conprises one

methdstens By RRARATARAY-ne from each of the three
different sets. Candi dates are generated until all
ossi bl e conbinati ons are exhausted to formthe |i st

gf TB% exanpie embrdiment akthg sgnsof gircuit 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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For exanple, referring to Figure 1, assum ng keys 104
and 106 were actuated, sensing |lines sensing lines

X3, X5, Y1, Y3 and Z5 will be decoded by the |ine
decoder 332 as activated. Using this information, the
candi date generator 336 generates the |ist of

possi bl e candi dates of actuated keys or sensors 338,
namely: 15 1. (X3, Y1); Z5 2. (X3, Y3); Z5 3. g
Yl)TheZGUmber@@enW}J lings in g sensing af?ﬁés £elptgr datie nameer of

confr®PpiRs SHE@spectald thesendor ROl 6@t Eof fistdiraed X0By ¥h&ray of
X and Y axis of scanning and a further check val ue

Capéﬁ'é“é%lk%\hg RENSOrgGRE heive eiRiewigg nimbsr of gontolignipCcourf:

that four candi dates are generated despite only two
key, r se ei ct uat Candi dates 1 and 4
615’9"8 rF[go"’t"g 48 EW’XM 128 respectivel y)

are 25 ghost keys" which should be elimnated. The
r candi da{es gre sent to a ar idi.ty checker 340 of
Fr gh B TGRSR 3% PPdind FisR PRI of ¢ ne

candl dates by neans of a |ook up table. The | ook up

tabl e w, Ll [t ( Y1) of candidate 1

correspéﬁdsé\?\n\{'&ﬁaxa{ éqﬁ ckﬁ%al ue Z3 instead of Z5.

Therefore, candidate 1 will be deened invalid and

fi ed. Simlarly, because (X5, Y3) corresponds
con bEﬁ% e check value Z3 instead of 30 Z5, candidate 4
i s discarded. Finally, the validity checker 340

Y u'irP Whethkh %rrfb%ﬁﬁ’hé}ttr@ the b dat Q§ve?193fﬁ’ E A&l lt‘ftgta)?fs.ets ofhsensmg

candi date 2 (X3, Y3) and candi date
lineg, s edBcRBYStas inte Hspsensingaren; ’\‘7\?'1 ?Xatﬁ@'%tpi)ﬁeé?b‘t’fe“@nsmg
f.neéneoaudpsrséose Stbldn®shtéd & @e@’cﬁng? %t;u.%t@ l-étcfha%gﬁ' dfi N@&ys or

mensi ons of scanni ng be used

Se"%%? edbidnfopihe Hleteetign “ofothe %y%“ont ﬁg.ue Qi m-ﬂbbeys n sets of
sens’ld@l lhhesoeah behgel. \rdchasenting livel dfdpé Inﬂgséttt@mgﬁl@,@g &eps of the

areay Which ra8 ot SRR SABEIMGTINGS aifnieg 1L e A set For each

addiiend @esof fiinskigained N2 beyoridi the i aﬂty-@ius She sbmgoller pdscdudt will

be: scanned, wherein a sensing line of the first set is
"coupled with a plurality of keys or sensors of the

array along a first 5 direction of the array. At step

40 ecpnd sef ns n i S scanned,

V\hépgﬁ?]'?eégi%% f’ﬁgfﬁﬁ N %@éé( nd set is coupled

with a plurality of keys or sensors of the array

al d_di n r e

it E SREBPC eftlolfhort 1Rerertie, Jh @Y ok endoimet, 10
achigenghonj-fleerdetedtioniad upHb Sckayston an amwww arheaathe controller
; of the keys or sensors along a third
pin :uﬁfa%ljll%)rsleof the array. At step 408, the | ocation of

t he keys or
(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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. 10 sensors on the sensing area whi ch have been

actuated are determ ned. The exanpl e

enbodi mrent may al so be extended to mechani ca

switches where the keys or sensors as descri bed

conpri se of mechanical sw tTCh type keys. It will be

15 appreciated by a person skilled in the art that

nuner ous variations and/ or nodifications may be nade
332 Jhehtb persdentndsn¥@htd 390 ase shmwisedwoft theees giffeidnit sets of five
senglggqmegeég é@t'i:grqn Slq %@Fﬁg %% é}?a)%l Iorf sEﬁJﬂ’{ing. The line

pe of t I nve tIO escrl
decpfiers s d@m@qwm:@veapbangeﬁeméh%rsensm@ "B%S 6bﬁ%¢|”d@frﬂ§'6 three

setd o Qielter'i*rﬁnc'@%&\ %@ngﬁ%\' Ein'egsﬁé\%t b¥§n ad&ﬁvé’i@& The sensmg lines

restrictive. scanning a
decgiedps @Pt"éaé?fé%% arec SR rt@ 8i q?@dtqa@ s%laﬁgtoaﬁ% wﬁﬁmﬂwr@tes a

list fdffﬁéssﬂﬂé QhdeaRs Bf dchisd §r@+ Refsct€ NSBIOE A @afflidate
first set 5is coupled wt lurality of sensors

confiisgh S AERIRT TS et KM Ry OfatieniiiRg iferent sets.

Carﬁﬁféﬂéﬁia@eger@fatéc I&ﬁtllné]l posfse coenationsDasengiadsteliitdgorm the
secagn ds coupled with a plurality of

"St%géﬁ)fﬁ ??"‘I’?dﬁp s direction of the array, scanning

a third set of sen3|ng I|nes wherein a sensing |line
e third isS co ' .pl urali of
Qe Eabredapie, Ritmhg 67 BRFS orh i RS 14 o, e were
acttm@-:ﬁct sensihg Imesasxertssmﬁqs—)&&ﬂss,df T, & arghZ5 will be decoded by the
line decoder 332 as activated. Using this information, the candidate generator 336

generates the list of possible candidates of actuated keys or sensors 338, namely:

(X3, Y1), 25
(X3, Y3); 25
(X5, Y1) Z5
(X5, Y3); Z5.

oW N

The candidates are represented as an (X, Y) coordinate 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 candidates are generated despite only two keys or sensors being
actuated. Candidates 1 and 4 (corresponding to sensors 126 and 128 respectively) are
“ghost keys” which should be eliminated. The four candidates are- sent to a validity
checker 340 of Figure 3, which verifies the validity of the candidates by means of a look
up table. The lock up table will reveal that (X3, Y1) of candidate 1 corresponds with a
check value Z3 instead of Z5. Therefore, candidate 1 will be deemed invalid and
discarded. Similarly, because (X5, Y3) corresponds with the check value Z3 instead of
Z5, candidate 4 is discarded. 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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generating a |list of possible candi dates of actuated
sensors based on scan values of the first, second and
third scanning |ines; and deternmining a

| ocation of the sensor that has been actuat ed,
wherein the determning stgp conprises elinmnating at
| east one of the candi dates based on a 15conpari son
with valid conbinations of scan values for the first,
second, and third scanning |ines. 2. The

mtﬁ@lﬂ‘eofl shdvd ndwediened ﬂlu&ﬁ&m@e@%\éﬂ&d bN&aphin ghﬁ] array of
third set conprises sensors of the arlrﬁa/ whi ch do not

sensisr At staRs1(%g 2 rPleit Of SEPRiNg IS IS HTEN3RS PHIEISB GoRfsing line
of th€Tirst set is couplBd whlhea pREdIBLokeye| crisehdors fof tid@iray along a first
areGBP P AR o3 B 800 e Al herer
a sémsﬂ&ﬁhnesoﬂﬁé ra;be@hd/\séths aolpied &JltPtaypIOfal@edifS@ys obkehdras of the
arra ection,0

aresy 4.8 sEReheli s ich & 8 2afh n{reh g s e Finensing fes
scanlhed,mn m@easihg diné lof $etthiod ssieinspnpglet! witb,a Mhlahtan af tlae keys
or st%ﬁgtﬁ#s r{g z{ﬁnr wg fon (ﬁLfﬁ%gggﬁtAt%ft %(%%'t%fglo%{atgﬁﬁ?f%ﬁe keys or
Sengpre o the 5hesls@a@@rvghld@ hpva keercagivated avedefernioed.

6. The nethod of claim1, wherein the sensors
conpri se nmechani cal switch type keys. 35

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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7. An array of sensors, conprising: 10 a

first set of sensing |lines, wherein a sensing |line of

the first set conprises a Blurality of sensors of the

array along a first directFfon of the array; a
ceampgd set of sensing |ines, 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 sginedhodensdaigingl diesray\bRdeisbrsa cGRNFLIAY the Beps of:

of the third_set conprises a plurality of the s soFs

of SRR M3 SRR REPRNBAINGS 1 HRRRUHA SENBRE e L jae first set
is @0GFBEWNIthCA plGklity 6003EpsBEs ih@nlRaxié dirsétiorsefapa drrapd

third set of sensing lines 10 configured to determ ne

accUIGRNBING urEERRY Skt OF FEBFInAese dielin o2 Sepsing line of the

satdfd @ehisldaapRENVAR a Biukfli#y bf S8HERF HeSy-axis directién of the array;
plurality o Qontrotjer i ns couledtothefll_rst ] )
SecotdnaRg 1 Hikkseler snshaninesy Wheria 2 sensing liné of the thirc

sdtif BodRe@Uah piutalBPBpsabdroit Aenird dirddtiohyofahe array different
controller pins, wherein the 15line decoder is

frorg the yaxis Py -a%e SRPYAN act uat ed sensors of at | east

one d@é?fé?’&rngi A lish&f PdsapleP tahifsRESHf actuated Sensors based on
candl dat e generator unit coupled to the |ine decoder

ed )
sagneUssr A dhe trshsserad ang thisdgcapningJessig¥ candi dat es
of afdiatifflg SLRTALGh BRSREHICE 6l HadlHéen Mtuitbe, wherein the

first, second and third scanning |i n'efs; and 20a
dejgmiging Fiemherrmerise fIMipefiflg /ders Rt dam aardigaies based on a
e&sdon@N&nd third

cA§RTsBh AithUliH CoRbintiohe Gf 68ae balied #draha ffirdt
of the candi dates based on a conparison w th valid

SCaPMHONRESons of scan val ues for the first, second,
and third scanning lines, wherein the validity
checker unit is capabl e of ouﬁguttin an out put

sigral i ndieuetpd AbCRER JarWepreln s, Sensing finé 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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25 8. The array of claim?7, wherein the
sensing line of the third set conprises sensors of
the array which do not share sensing |ines of the
first and the second set. 39 9. The array of

cl aign first WRET 81 NselnBgS BREST SwhHEraM I5 e RaR@Thk i ofethe first set
sensors. Method O Scanni ng an Arraﬁ/ of  Sensors

CORSFRAGTIUTalY Of SRRl o AITe alene myiratdigrotiahy obthe array;

SeNsSPEScortNEetadY sty ffesS WHeRsiA-a E@l%uﬁ@‘hh@d)f the second set
conprises the steps of scanni n%ga first set of

CORHERRA ALY W@Pfﬁ af s &rmay PR opeqad firgclion of the
arf§t is coupled with a plurality of sensors of the
array along a first direction of the array; scannin

a setdhied st ff sansing diges waereifv senging g‘%sﬂfﬁﬁ‘el fhid set

copbprisBs £ RPNy P ithé ScROHR! S0the! Afayd aRing! Rlthiky dRéction of the
sensors of the array along a second direction of the

algd¥s ay; scanning a third set of sensing lines, wherein

a Sed"§érﬁk9)r|d|r6§|t ebuplBs b ' firss &fecbhd %@lblﬁhi@&j s@! bfsdhsing lines
plurality -sensors of the array al ong

t hi
copfigwiedtodletermineaearatel Weetael 3 35034 As1bAeRSelesiad wherein
thé Bahsdiahrcheesmpaséat ed. Figure 2

a plurality of controller pins coupled to the first, second and third set of
sensing lines;

a line decoder unit coupled to the plurality of controller pins, wherein the
line decoder is configured to determine actuated sensors of at least one sensor
in the array of sensors;

a candidate generator unit coupled to the line decoder configured fo
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

~ 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.



