10

15

20

25

30

1 Method O Scanning an Array of Sensors FlIELD OF
I NVENTION 5 The invention relates broadly to a nethod
of scanning an array of sensors, and to an array of
sensors. BACKGROUND 10 "Ghost Keys" is a probl em of
i naccurately detecting the gctual |ocation of contact
with a contact-sensitive surface. For instance, the
probl em of "Ghost Keys" occurs when a |ocation X on a
contact-sensitive surface is the actual |ocation of
contact wi Methpd O icanning an Aveayof Semsoret ot her
| ocations different fromlocation 15 X are determ ned
to have heen contacted on the contact-surface area.
Hence there exists a need for a nethod and system
seek to address the problem of "ghosting" for
F"Ex_bpt(é': "\é‘é%P&TQd‘!/ 20 SUMMARY I n accordance with a
f| rst aspect of the present invention there is
ded a_ nmethod of scanning an array of sensors
the Hst'n\sed‘*'earfﬁ'.af%se%f%ﬁ‘é S Rpeiie FrcapaingiangaEat pf sgnsors,
angiad aafanz@nssésord.nes, 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;
BACKGRIOUNDB 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-r EGhogrkeys” e priobleyn of dmToumagein detdulingl tsetachial location of

coRaB WY Fl dgﬂ\%%{-ﬁ%i éblrfgcé eR3t fididnch ethgggfréﬁﬁréﬁt %ir“pgn)gételkeys"

I's couple 1 ural ity sensor
oceyrswhen aHpeationi X et amnta@haem\r@rmrfacag‘s dhé echual dovatibn of

cohiBgt w@?ﬂ%@onﬁ{#%eﬁ@ﬁ\zabﬁﬁg aﬂﬁh%%l‘ﬁgr loBationa&iff %@ﬁ“ﬂgﬂ location

l'i ne of rrse sensors o
X gfe dglerpinegtodigve been contacted on the contact-surface area.

Hence, there exists a need for a method and system which seek to address the

problem of “ghosting” for better accuracy.

SUMMARY

In accordance with a first aspect of the present invention there is provided a
method of scanning 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.
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not share sensing lines of the first and the second

set. The nethod may further conprise scanning an nth

set of sensing line, n={4, 55, ...}, a sensing line

of the nth set of sensing lines is coupled with a
plurality of sensors of thg array along an nth

direction of the array. The sensing line of the nth.

set _may conprise sensors of the array which do not
sharl®esEnsingdingioh & bird speMAY cemprise sensors Bf thetarrayovhich do
not BRareRRASIRG IIABY ofXAERFsk SR BRPREbAd L6t sensors. The

sensors may conprise nechanical switch type keys. In

accordance with a second aspect of the present

| NV amiei rasthbd @iy fuRher €dmhsiRe schhniAh = fth)ePbf SARHRY e, n={4,
Scogpr|3|ng z fl?%t s$¢ offsenSJng,Ilnes, wherein a .
Sehd AETTRANG of e, Bl S5teqt SEDEIGJingeits EouBles Wittup iyt of
seasors of g1 srrayf albiigam pthadirealiongf the famagt di rection of the

array; caond t of sensing lines, wherein a )
SendPRgrERaTEP o fe B SR aaitomuBiiienses & e v wyen do

nobghare ssosisg Oifies dfehafirsaio @ Othgsed. second directi on of
the array; a third set of sensing |ines; wherein each
sensing line of the third set conprises a 20 plurality

-~ of dbasensoremaylwmarisaywapaciivg senshist d direction of the
array , for determning a |ocation of the sensor that
has been actuated. Each sensing line of the third set

- may TE8/pRIAE Mayponipsise Madhanigalrswitchiyrshkays. not share
sensing lines of the first and the second set. 25 The

sensing line of the nth set of sensing |lines may o
confit REOrGANSE Vi 3 $8c0pe aspeft b ihe RIEsemdnvantiay there isgeravided

“antrfay Hf sBREdre BoRpriting airsoabt of 86n s WhBekiRal RA&hh BRe of

sensor has been actuated. Each sensin

0 t he t hat | <
thg %fﬁ%S%fcomPé'Sﬁ% A PAERlith Q) sersint Phibe sty alangos fish éi'raﬁtl%awf the

arralti &Msedond It PsedbinG QineeNwihBekih i2188ndhg tiRe dfi thetsdcBnd set

n-1)th set. The sensars may conprise capacitive
ol Lpiity SESRBPE S BhmnAIATD 3 SeaeRA bEpian o b aray; a
thitdysst dfegemsing linBRl WwheldbERENP bfdingfind HEE tRERAWIINGS: Eomprises a
piug‘%@f)(?f esgae&g%)% ojgtb%%gﬁ* Ql\cl)(re\gr;] taI tR#d Mrétlztiol%eof eet gr?arly ,ui%g Scratsétr!%i%gng a

" location of the sensor that has been actuated.

Each sensing line of the third set may comprise sensors of the array which do
not share sensing lines of the first and the second set.

The sensing line of the nth set of sensing lines may comprise a plurality of

- sensors of the array along an nth direction of the array, for determining a location of

the sensor that has been actuated.

Each sensing line of the nth set may comprise sensors of the array which do

_not share sensing lines of the first to (n-1)th set.

The sensors may comprise capacitive sensors.

‘The sensors may comprise mechanical switch type keys.
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to one of ordinary skill in the art fromthe foll ow ng
witten description, by way of exanple only, and in
conjunction with the drawi ngs, in which: 10 Figure 1
is a schematic diagramillustrating a scanning
architecture for an array of sensors with a 3rd axis
of scanning according to an exanpl e enbodi nent. Figure
2 is aflowhart illustrating an al gorithmused by a
capacitive sensor circuit to determne the validity
of keys in an exanple enbodinment. 15 Figure 3 is a
] L agr ' [ the capacitive sensor
B@'&%@@d@&ﬁ‘gﬂ@ géh@&'ﬁ%l e enbodi ment. Figure 4
shows a flowchart illustrating a nethod of scanni ng an
arr of . senso 20 DETAl LE PTI ON The exanpl e
b e REIES 8L Bie pisnonahBg é%rétpa?haﬁ JesRY dpparent

to Mdldfl wdmhry sldh#i thg it fiem tﬁdlfdu&\ﬁlﬁ’\gt\@rlﬁé?ﬁﬂéstﬂpfldﬂﬂ by way of

exg@ggm lgh??riunctl ﬁ%\[ltgltgﬁégg‘?c' d I ve te;i éet 550]:

sensing I|nes can be incorporated |nto the sensi ng

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

Further in other enbodinents, n sets of sensing lines
Figise 1oig 3 srhempdicatizatamnitiestratiog mnnglgaarremta‘cwe dbroan array of

_ seﬁécﬁ@ with 89t é)@é‘opécaHHﬂb %OP?Q:I vr\lbfge&f%n &Qnﬁ c%utn'eﬂps of

the description whic are ex C|t y or
implicitly presented in terns of algorlthns and

: Flddr@ Qtlé amBlvcRart fVESPRINgGar A56@BRNISIH NS cQﬂjaCIth@%reﬁEbro&l%mt to

ta within_ an el ectronic storage deV| ce.
de@l”@ﬁ‘leﬂ?ﬁﬁ?'td't&é’%ﬂsdﬂ|36r‘?§amé’|‘ﬁjemﬁ?@'ﬂ'ieahal or syrrbol iC
representatlons are the neans to convey effectively
subst ance orithmis

FighEs 3 15 8 ARG APeam Lielng & £4pa60 sBarer ofout secording to

an exaspkianbodiaguence of steps leading to a desired
result. The steps are those requiring physica
mani pul ati ons of physical quantities, such as

Figateed showsib flowalgmeilustratingephiethed of scariigarn apapbisedkors.
bei ng stored, transferred, conbined, conpared, and

ot herw se mani pul at ed.
DETAILED DESCRIPTION

The example embodiments describe a method and a system having additional
sensing lines, in part to resolve the problem of “ghost” keys in capacitive matrix
scanning. In the example embodiment, three sets of sensing lines can be incorporated
into the sensing area for ghost-free detection of up to two keys. Further in other
embodiments, n sets of sensing lines can 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 to convey effectively the

" substance of a body of work. An algorithm is here, and generally, conceived to be a self-
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5 Unl ess specifically stated otherw se, and as

apparent fromthe following, it will be appreciated

that throughout the present specification, discussions

utilizing terns such as "processing", "calculating",

“determ ning", "generating", "outputting”, or the

like, refer to the actions and processes of an

el ectronic system such as a conputing systemor 10
cogsinentagequprast of sHips leasingcle, a derired meavitpliieasteps aredthose requiring
phﬁ(élé‘aﬂ %é’rﬁﬁﬁatﬂnﬁ& Hf IgRSiES %ﬁﬁlés SR 8k %?éctr gu %Qn%h:re r optlcal

he el ectronic systeminto of her
Slqnélﬁr é@@?{eeef z?@'"ﬁh?@f%jaltfa“af@ﬁﬁ@ i eprakingg, t?ﬁmpﬂfﬁfé and othewwse
maiRedte@ni ¢ system or other information storage,
transm ssion or display devices. 15 An enbodi nent of
a scanning architecture for an array of sensors is

showmldss spédifiteestited btHern@¥a BN dpbarehSircn ﬂ’(mﬂsovangy Wil be

aniisgatohbdyaptogt BsberenL SrEch o 48 fg'%glpn%%@wg.twaﬂs Sioh s

“‘pracessingQ 2cdlanatng”, 2Betchdiping’ Dl"géhéﬂfmgs ‘dfduteiig” ,amgmd Irk@, @fer to
. ItiLve sens

tne afiols HrldroodH8s B IROUEFRIL BRIFERAGH 55 T sSEBRRecsatem or

sintilar aleseoriodevide; that mab(polatesuarid teemsROma detapapicsented as physical

qu?@@ﬁ? &"EQ"" rtﬁé“ %Etigﬂlé?_ﬁ§sli]§n ‘i.’ﬂ& Sther %Et% %l!ﬁ}%&géﬁgerlté@ §§ physical

sensor Cilrcul

- quartities within W¢I eectionios systare dsedhert infoohatibnbsiorgeptrangmgssion or
' dis?jagrag{,@es transmtted by sensing |ines 120, 122 and
24,

I'n the exanple enbodi ment, the three sets of
sensing lines 120, 122 and 124 25 provide signals to
t he AR eaRbintdnt 6A lscdfthehitdciid drtf SEAPEF s&risbflistshown in

100 can determ ne the exact contact |ocation or
Figugs At iFOh XFAPIENEIgHENT sBewssa ke rarigy vdihr theseesels ebseanning dines

- 126,2122izRd 124 el dmplUmb Jafh e e&npmgrbfls%ﬁs.@i@sm héving 25

K 104 and 198 are touched, sensor |ines
©YP19F SeRsPTS 101 ARangeddR a5 S8a%NAhe 8eRSOrT cag*etr?s%?@cliw%wsors

Thd 26hsornth1LidZhg mm@tary@m drelcapnattey tﬁ%aéenﬁ@rcd"rcalﬁ 1@0) such as
|ncreased capaci tan o the sensor 30 ci

2 S0 o SGaEUl Vif P e STs Eh8onting heseiZ0on2¢ ad 124 The

. sermensiraul 100ras defdmirleswhicti Rbyayisave e NGkched Gas@b ol the signals

25

30

e R e P it P T2 S0 cneor civouit 100 scans

the sensing area 102 via received signals on the

thr Geng kdmBle sidbifiight! 1haGRreda2ts dP&inshgdine@190°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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processes this information. The sensor circuit 100
determ nes whi ch sensors or keys having been actuated

by nmeans of an exanple al gorithmas shown in Figure 2.

In the algorithm the sensor circuit reads all sets

of sensor lines 120, 122, 1%4 ei ther individually,
together or in any conblnatlon (steps 202, 204, and

206). The algorithm5 identifies the sensing |ines

PraprseRs Hus efgeationcheseneor duitd 88 setsiminesiwhichesertsarsger keys

- havihgShedMBctQHER By rﬁé‘éi% &Sarhéyérﬁ‘&e %‘bdri‘&% %ﬁsﬁ'@wn in FI% re 2. In

capacitance (step 208). sensors
the glgeriten. the ﬁeawracarpmt/éea@ér@ﬁ srys of ﬁ%nsrqrdmeq ﬁ@o,t T?eré24 either

méﬁﬁﬁﬁal@f to‘géﬂfék Bgln Ay fioh {SBpsé bb? dZCﬂlngnc.‘*]i Qb@f Fhaed5orithm
ave been actuated (st 0) .

'd%@'e’ &% ﬁ]erffnﬁwgﬁsnsa which havgdegpagtivated Eté @qqnézﬁf .hewnaﬁ change
in fslgﬁasﬁftﬁmr SLQ:I"nra(‘suhéwrilgOQn wfd:h*éefsb@&ﬁféa@fbn@@ @ﬁéétZGS) f Phe sensors

o RS T oD S S b 412 0 ot of corin

~linesgres |demt|f|pd rapdsiesermirfednaiykeys thixtihdee Be@e Betualed (HlepPAOR

conmput er or other device selectively activated or
reconfigured by a conputer programstored in the
comBetuening heFiglmgor | tHrms)r@sredt aépsgificatisn @f etbenserdoh efralitn 100
n r
dls@fogeéqgﬁ aEJéarEﬂlF Bl%gr}o\(m{n tﬁé %gvgﬁor% 3 tRE rr]ietaCles %Hﬁ;rbggparatus

her ap rrous gener

. mamfem ﬁnwllmnbt@qt&;bﬂ)rMQ hecmlreg IPHMDSES), BCay d:ampese/vatgeneral

pu?p'&@e 'i:@rﬁﬁ@tlep gc ol:HErr 8o sé%étl%lg %E:{(i)\)égée&’ or IeESn Ha%t ty %Buter

nore peC|a|zeda aratu ormt

' Pi’%éamét?r%q wolbe eaypyter. aﬂpptpraigﬂfitmfeanctdismhns eueamteré herem are not

mh%F@lﬂWr@Efgd o ahpepacrf?d"u%\?rcd?ﬁﬂtﬁ&' Br Lifer fb!u%o \pé?lous general

i npl enented as ~one or nore hardware
puthepe Maghiags may be Needhwith Ao EmseA @@coraamﬁ@dfuthethe éea&hmgs herein.

AltbraBilelyOIRd chstdsiirEolUbte d8stidnas afa@é’rat'd§ fo VMeHBrn‘Pttilibe gequwed

?onponents or nodul es. For exanple, a nodul e may
methad) SRS AP RARP S cret e el ectroni ¢ conponents, or
it can forma portl on of an entire el ectronl c circuit
t t t
Aol St BlaSSenE 155 St Firqef dBT syaro b smented as
one ki hb&%arﬁwﬁrben@mesw NMibre papRURE iAtR: hdidvareenss/ St @bdule isa -

fungihaP bR fe WAR RBRLT S\ ien a0 Pl o Bin8p e ot For

- exapeis,ar module may bkQfpkiateatad usar didtadte @ldc;rorkeysmp&&ntsr or it can

853 640 e B RE AEUL T B AR Sl

Cirg&h%ﬁ@ 1 i Nemenwst dtberf ippsdibiliteecemst. aftosdiskilesdn thé art will

© appt8&5tk Mkt 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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lines 120, 122 and 124. 6 The nunber of sensing |ines

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 owing nunber of controller
pin-count: 5 Controller Pin-Count = (X +Y) + Mx(XY)

In one exanple, an 8 x 8 sensing area can require

( 8+henusrpiseray seasing tinesoint thelseaeingianea isrelated kethe number of

coaffrspahm Rfpddi® MLsSRbr bzPeiﬁtn{doonFoﬁH%hbé’%k Srray of

sensing lines can be incorporated into the sensing
cappeitive ey 5 egRgATe can haysthedellqying Bpabergef oystrpliew@m-count
coul d al so be |an enmented for detecting accurate
act [ r sensors., Thus, for the
- det g&qtrgﬁerd?m-p@ém c(’git\f)onméi‘()%\ﬁ)to (n-1) keys, n sets
~of sensing lines can be used. Each sensing |ine of
the nth set co s of the array which do not
ShatBoBe RGP TS EaEHE Fpr b relie (- 1) h set . For
each additional set of sensing line, N, beyond the x
and y-axi s, r pi n-count will 20 be:
ot Lol LB FHF'E?%QK? b (g+ Y) + N* Max(X Y) in the
exanpl e enbodi ment. Therefore, in the exanple
coﬁﬂa%qi pent, to 25 achieve ghost-free detection of up
to l?ey

s on an 8 x 8 sensing area, the controller
pin count could be (8+8)+2" (8) = 32 30 pins. Figure

3 i %n@t‘?@?gmbbg ggein@%% bldst n@teh éga@m‘aﬁﬂa%éé 'o¥ §ensing

sensor circult i n an exanp
lingefan R ingaieerategbintaothg3wnaing arﬁ@ uthr examplee ackpeetiof iseesing
lmé@'&%@ﬁ 8isb Chl impRfheted ﬁ?rpﬁétﬁb&(éewréfél L&LafiSf & Heys or
and fed into a |ine decoder
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 fine, N, beyond the x and y-axis, the controller pin-count will

be:

Controller 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 line decoder
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332. The 15 sensing lines 302 to 330 are conprised of
three different sets of five sensing |ines, each set
conprising sensing lines froman axis of scanning. The
line decoder 332 decodes capacitive changes in the
sensing lines in each of the three sets to determ ne
whi ch sensing |ines have beéen activated. The sensing
| ines 5 decoded as activated 334 are sent to a
332aibe d&t eengigdings 102363 3harshcaneprisedtaf shege differenbsets of five
seﬁ@nﬁ%'hhé@ éa%ﬂ@egé&ﬁﬁnﬁﬁg QEhdIRY RSbkFIA a‘i’hﬁ@gﬁé’éa%nﬁésﬁe line

candi dat e rises one acti vated senS|ng
decpen THcHecdes wep@ Filivecchanope i e sensing lingsnigiangh«f the three

seﬁbeﬁkﬁro%té?ﬁlhé“Wh||chahénW$:hE’é a8 MM bERATeA The sensing lines
exhadust ed to formthe |ist of possible candi dates

degaded 3y agiiyated pfhare senbiup P?H@'d?f@ gsnglater 336 which gengrates a
Iisk©YSpok)Q<§le’irdﬁnd48?te§$gﬁ ac%@tzééﬁ'ké I o‘ge&?sﬁﬂsd'ﬂ%g%a%ﬂnééﬁ&date
nes an W code he
compESs g AP0V AETSRB: Ui P LeRSTy T rRE AP ilereh ot
Candalatssnatiedtasne ragyedh antﬂta;nrpoggﬁle @ﬂ'ﬁlﬁd khﬂicﬁs drexhagdtedfo form the
of actuate eys or sensors 338,
|.5P&§,§FQL@ %@H%a%%@% Y1); 75 2. (X3, Y3): 75 3. (X5,
Y1) ; 25 4. (X5, Y3); Z5. 20 The candi dates are

;ﬁg ﬁ‘%le‘g‘sreﬁéqrnrﬁ#]< toYﬁlgﬁ N d'%@[.l%erﬁ;e'kﬁgsasl%q Rdt&% $ere

a'fur ck va
aclyatasy S@msmshén@ %ansmgdmegé@wmsnw XBsod 45 willde dﬂt@ded@d the

|mé lﬂ@&oéé?l’gwcé’sngét%{e%s LR &%”iﬂfcfi‘}n%@a:‘{’ %he c%ﬁd:G%!ey%éCﬁ@?ator 336

Sensors eln ctu dates

€ys
| ge(’%ré‘ﬁsé%B#d?fﬁgsilﬂeﬁﬁéldﬂﬁsmectaﬁ@dms pregOrs 93§, yimely:

are 25 "ghost keys" which should be elimnated. The
four candl dates are sent to a validity checker 340 of
Fi glir X8, YWaZeh verifies the validity of the |
cangdj qmgeggbzyreans of a look wup table. The | ook up
tabl e veal that (X3, Y1) of candidate 1
cor?e§g§nﬁy th a check value Z3 instead of Z5.
Thenef(meey3)candi date 1 will be deened invalid and

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 look 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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di scarded. Simlarly, because (X5, Y3) corresponds

with the check value Z3 instead of 30 Z5, candidate 4

is discarded. Finally, the validity checker 340

out puts the remai ning candi dates conprising of

candidate 2 (X3, Y3) and cagdldate 3 (X5, Y1) as the

actuated keys or sensors 3 It will be appreciated

by a person skilled in the art that should additiona

di mensi ons of scanning be used for ghost free

det e64ir@0 Powshy ﬁ&w&fam(ﬁmué@‘ﬁ% al f8ih8d 'Y sbaffing an array of

addi t7 onal check val ues for va ating the generat eg
sepaPiai dhste 408, a firgyseolisesnadings fis seaiar whergin a sensing line

of tikd f&t sattis B&Irﬂemth %%IG\%IH%Q@’R@VQQ:‘ Sdhsfd 8¥th8fan@§ BRHGSa first
ste first set of sensing lines is scanne

At
d'fﬁﬁéq%?fﬁh%a%h#ﬁéeﬂ 04e 2 s5cORGhgetrqf sEpsig fingssis sGapask wherein

a wrtsrngam@ldﬂtwé béaondfsek %Y&mﬁfeds\ﬁlﬂﬁﬁ rpfur@ffty foh Reﬁdiraéén@br%rtg the
5 di,rection rra

a3y ARG ol EH RS 1 HES At B difred iRt herping ines s

“scamrsi, apetdime sefsihd Ensefthathigiedet IieSccmpld@l \@ith Mplufality of the keys

f. K Bsors of.. t.he rray al.on
or Bt o Sl £ 4@on 3 DR 2 Phu B8 0B G180 Rr P s o
sesgirs oh tesansing dreaedidhshavedbepn adiuatdueareideteaamirenisi ng
line of the third set is coupled with a plurality of

the keys or sensors along a third direction of the
array. At step 408, the location of the keys or

Z?g? gé §x§h?ﬁ)lé @@b%@uﬂ% glgngg‘prég Begnm%ﬁ%dg@\f n%%ﬁéhl?a‘f ts%@éh%g where
theelkays i egnsass a6 cleaenbed| cogwirise lok seghaniesl swﬁ@h kg dkeys. It will be
ap&%&ﬁ@ﬂ %yaaspé@&@gmlé%qn %rmf t@?n%eﬂaﬁg bmtﬁaﬁé andibi fmBdifications

ype keys appreci ated by a person
maykhq mage t%”‘teh@eéﬁftt *Watlomemé mw@ﬁuw@p@%mﬁ@mﬂts without

deﬁﬂ?ﬁ’rﬁd fr@rﬂtth@réﬁmfr@b/ s&fbe'mC{ﬁetlrﬁrehm B %?c%@ty GVRBEd. GRe BFesent
mﬁpgmn in the specific enbodi nents wi thout departing

mef‘ﬁear%pﬁhﬁielfm%vrtostteoffé’sts’ﬁrqdh'é al"rfﬁﬁﬂqt%w '%95‘"5?‘8%'&113 @“d not
restiREed. 1 bed. The present enbodi nents are, therefore, to
be considered in all respects to be illustrative and
not * restrictive. 20 9 CLAIMS 1. A nethod of scanning
an array of sensors, the nethod conprising the 5
steps of: '
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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 sepsing line of the second
set is coupled with a plurality of sensors of the
array along a second direction of the 10 array;
scanning a third set of sensing |ines, wherein a
cisgms ng line of the third set is coupled with a
plurality of sensors of the array along a third
direction of the array; and determining a |ocation of
t he 1Sens e methat dﬂ@&arbﬁ@a@ﬁiré@bﬁé’ensoﬂé tie mEhﬁ)drﬂ%HB?ng the
%Ialned in claiml, wherein the sensing |line of
set conprises sensors of the array which do not

sharseammgs arf@stlseﬁesS@fsurtdme‘sL whbrenn e sehbﬁg&ﬂé@ﬁ%efﬁtst set is
as Cla er
cofig it g it Aot A Hetartall s L Biel pigpth ok ey
5, scanningaseosidgetlaf Bensjrﬁgl tirress, athleredieta mhsmgmae ¢ the second
sel BEDmik B4 Bl sl ot e shty o) SR fyrgbtlh or e

armagt hod as claimed in claim3, wherein the sensing |ine

Of E@ﬁ'nrn#;a tt‘?lr% §eeftof Qgﬁ'g?ﬁ fifes Kf?%ﬁeuﬁa SEFS{@h @Xf Ef[{)%ttﬁ'pd set is

re sensing s of

cog@ed with T ipluratity ﬁbaeras@rs: phtheearayhaleng aothird oflrepmm of the array;

an@’ eceding cl ai ms, wherein the sensors conprise
~capacitive sensors. 30 6. The nethod as clainmed in any
“onedgermingiag losatien of thesensar that has beem getugtedonpr i se
nechanlcal switch type keys. 7. An array of sensors
n2r|3|n 10 a first set of senS|ng l'i nes,
s

nsi n§Ne Medhaskas ¢aingdig clagat!, WHRRIN @es‘%eas'ﬁwnmof th)e third
sepéorﬁ;afs‘é@rseneérstdﬁ thaairay wilcardd dotfshbfd sehsiRChneRbi @he filk€and

theasterc%ﬁi set,

3. The method as claimed in claims 1 or 2, 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 method as claimed in claim 3, wherein the sensing line of the nth
set comprises keys of the array which do not share sensing lines of the first to (n-
1)th set.

5. The method as claimed in any one of the preceding claims, wherein

the sensors comprise capacitive sensors.

6. The method as claimed .in any one of claims 1 to 4, 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 array; 5

and at a third set of sensing lines, wherein a sensing
line of the third set conpgpses a plurallty of the
sensors of the array along a third direction of the
array. 8. The systemas clainmed in claim7, wherein

t he asfé!ﬁ%%ﬁg’f EerRngfnashwhergin g sepsigaing ohthei fiatsset eARDFiges a

pl%lltwaﬁséwo@é’ othk GRrafQlongla HERdiIR CBENS! HE alapes of the
first and  the second set. 9. The systemas clained in

cl aidnBeCPNGr S, Off BRNSHISH linesnFNesein #Anirg 1860 e second set

cobfphises|@ plirafty d¥sbfisord of the hrraf afPBd BEcdndBireRfiod BEtHL Srray;
set of sensing lines conprising 15 a plurality of
ngensors of the array along an nth direction of the

arr ay,a fiird det Qifmehslhg lirkes| a@rakréiANa Gdenking HRNDOIthé NMAlrd set

coffBhrer s RSB Beisensiye £ e MR e B lfEuat pfthe et

sensors of the array which do not share sensing |ines

of t8he fi 'TFlé ts#tgm(z% cl%%el%l) BQI w?'i%rt?m {b%fer eghsghg of the third

cl ai med one
sesmmseswnp@nsﬁ i pagy chwb ck:emtmere $nsirg) linBseof dhyes fisstnand
théSethaisBed in any one of claims 7 to 10, wherein the
sensors conprise nechanical switch type keys.

9. The system as claimed in claims 7 or 8, further comprising an nth set
of sensing line, n={4, 5, ...}, a sensing line of the nth set of sensing lines comprising
a plurality of sensors of the array along an nth direction of the array, for determining

a location of the sensor that has been actuated.

10.  The system as claimed in claim 9, wherein the sensing line of the nth
set comprises sensors of the array which do not share sensing lines of the first to (n-
1)th set.

11.  The system as claimed in any one of claims 7 to 10, wherein the

sensors comprise capacitive sensors.

12. The system as claimed.in any one of claims 7 to 10, wherein the

sensors comprise mechanical switch type keys.




