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MULTI FUNCTI ON KEY ASSEMBLY FI ELD OF THE | NVENTI ON The

present invention relates to a nultifunction key
wa@s®enddys f or an el ectroni c devi ce. BACKGROUNDP@FILEBIEG/000970

I NVENTI ON There is consi derabl e demand for the

m niaturization of electronic devices in general and

for cellular tel ephones in particular. On the other

hand, there is increasing demand for electronic

devi ces that include nore and nore features.

I nvari ably, these demands result in a reduction in the

di spl ay area, ' [ tgg elsglay screen,
or of the viemé@ﬂiﬂgizg§8i1§ﬁ§§98§ this being
the necessity of naintaining a conventional keypad
matri x arrangenent for inputting data. Al though the
size and the spacing of the buttons that forma
conventional keypad matri x arrangenent are constantly
bei ng reduced as a result of mniaturization, there is
alimt to their reduction. Mreover, with smal
buttons, or closely spaced buttons, there is a high
I'i kel i hood of accidentally depressing an uni ntended
button which is adjacent an intended button, or even
si mul t aneously depressing two adj acent buttons thereby
provi ding fal se i nput data. Moreover, sincethe buttons
FEEEDGPTREAN VRN ONNe for each i nput data, speed of
operation is limted. U S. Patent No. 6,441, 753
di scl oSk preseht ifwenciohoreldtey tass @mﬁh&’uﬂdnronekeﬁtaﬁﬁihlﬁly for an
devices. The nmultifunction key assenbly has a button
dﬁﬁﬁﬁn¢dhﬁw¢ng an upper contoured surface defining nine
key regions, which in a preferred enbodi nent, are
arranged in a manner consistent with the one through

' ! | | ephone keypad with the
B‘%Qﬁ?@m @ﬁwﬁm@ﬁ@ﬁg the five key of a
t el ephoyiarkeypagngas-aBRC r?leﬁfahﬁ”%le Ith eﬂllﬁlEﬁl&{%ﬁtlol% of electronic
represents the remal ning keys. However
devivesdntgensal akéoadeliwbr t@leﬁlhﬁez ¢ partRel@r Oakhamther hand, there

pound sign keys are missin An auxiliary button may
is gacreeging stamand far dectromiczdavicdsethat include more and more features.

Invariably, these demands result in a reduction in the display area, that is, the size of
the display screen, or of the viewable area. A major reason for this being the
necessity of maintaining a conventional keypad matrix arrangement for inputting
data. Although the size and the spacing of the buttons that form a conventional
keypad matrix arrangement are constantly being reduced as a result of
miniaturization, there is a limit to their reduction. Moreover, with small buttons, or
closely spaced buttons, there is a high likelihood of accidentally depressing an
unintended button which is adjacent an intended button, or even simultaneously

depressing two adjacent buttons thereby providing false input data. Moreover, since
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Al ternatively, each key region may serve nultiple

functions. For exanple, the five key regi on nmay
wop®rmra4ns a conventional zero key upon a PCT/IL2006/000970

doubl e-click. This option is suggested, but its

i mpl ementation is not described. \Watever the case,

the nuneral zero cannot be entered through the

princi pal node of operation and therefore every tine a

zero that has to.be entered w | .disrypt the snooth .
the Bt apafareradt ond DY & f0h RaclE Anih Gt Spsdct Operation is
limifdyention to provide an inproved multifunction key

assenbly for inputting data to an el ectronic device

and anyiQIPA¥LANTE G473 disheddsi i‘gnﬁjlﬁtf@n&tibnaﬁe}tl assembly for

el ectronic device. This object is attained with the
elestwbpiecievives! dthei mubifanctiankey wésembindas e bpeonimember having an
claims. SUMVARY OF THE I NVENTION I n accordance wth

uppeie contasised  Sunfaaet i dedinimgr Bines Ksyefregigns,y whishi dedaa preferred
lLtifunction key . assenbly conprising: two | or .

ernbslinagnitoare aryanest i, TS GOURISIcRt JEE . FHg Birough R keys of
£ . it ehe | i .

o T L SR BBt SRS, Bobablel BRaPH £BRRRyine th ive

. ) . o

ke §BROTBL B8 o AP SR 8, Uy Rffcns the romaining

keygel Howevel, yinHRé thatdriv@ntioraldaspall hdreixfthe zefd, lasterigk aad pound
_switchesand of selectively activating the two major

sigsiiays hes neissingr A paxiliagy putionshay beawprasentptive efehbeero key.

Wi th any one_of the first-m nor_ swtches, whereby a
Aliepativebt cookkex 898 1B seiver HKiple dupchions; §pnesanple, the five
be outputted fromthe nul.tifunction ke S I f.our .
keyegdith B sTieptte S8 e Ehticnd) 35 ke heH aRBRB et " P option

by j > I vat i y

s ARSI Fubphehindnbluc! o bORRAr WHACREY (R euse, e

nuefdli 7Gb EantbSicgtats tedugh ahé Qbrﬁﬁﬁgavwﬁ{bdeh ef operation and
second-maj or switch is activated together with any one

thepdfordevényutimeia g¢ronthad has we behaderedmalilt disrugtethefsmadierflow of
di,stinct output signals being obtained when the first

datgdapaecond- maj or switches are sinultaneously activated

ts\?mgte EE glswI U 18ct®'d Qe tphrgsefn?ulrm;elnﬁgﬁ {8 "Rovide an improved

multifunction key assembly for inputting data to an electronic device and an improved
method for inputting data to an electronic device.
This object is attained with the subject matter in accordance with the

respective claims.

SUMMARY OF THE INVENTION
In accordance with the present invention there is preferably provided a
multifunction key assembly comprising:
two major switches, a first-major switch, a second-major switch, and four first-
minor switches, all of the switches being electrically connected to each other;
a single key cap mechanically coupled to the two major switches, the single key

cap being capable of selectively activating any one of the four first-minor switches
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The mul tifunction key assenbly may be | ocated external
to, located in, or partially located in, an electronic
walea7os33hd t he out put signals may be used as PEPUL2006/000970
data to the el ectronic device. Generally, the output
signals will be electric signals, which may be
transformed into other types3ef signals. In accordance
with a preferred enbodi nent, the key cap is activated
y Rpovi;ng. it froma major non-active ition.to a
andpBr ALy LSS MRS, ey Bufiehn it o Sprgpily or
_ . . Lt t : ti
s, B8 AU SOl ORe st i PARICHRE L Herty o toral of
twélbe tpogsibRYdieict WMBIitediBndld chl Bttt Frods the Shultifunction key
position both major swtches are in an electrically
assefiblys tfate dstidctwnetpet sighalsbeimg obtakindd whepdhé tfirsiamajor switch is
| east one of the major switches is in an electrically
actpigtesk tpgether matheanse pig of theofaur fast-mimereswitghss, o ifurther distinct
osi.tigns,.a first-mgjor, activ asition correspaondin .
outppF giaals Peingotiained Vaign the,secopdigor swilfh & assivaleddpegior with
] OB O : L . . .
a6 R 3 TF0RFD) RO, MR T HOR 0L BRFREC IR ignas

er one o r Sw

beifl @btdin&Rivhin @i fisthd 386bnd-thhjor dwikh& ardGhhMRaneously activated
position corresponding to the two maj or sw tches being

togsthen withreyusieyofithe fourdirsisminarahlitchon- state. It will be
appreci ated that de ressieggp at least a portion of the
key caphejatliémction keyassearhly wmythe thoatask ¢xsernak to, located in, or

o 547 5 9 e e € e B 6 o
o S0 AR oI RABAHS 10 o TR, et sgnats

whthith¥#be fehdfofSd e ofdk esto'f%irgtn .mutual l'y
per pendi cul ar directions are termed North- South and

East - Vibsicoandhrich ewitle wr prefdiesd agibbiindiistied R&S cap & adtivated by

cl ockwi se direction, North, East, South and West. The
movying Hureral 4 ymajer pemdetivd positipn dota vrgoraaativequisitivar, thadtey cap

.perpendj cul.ar to the vertical direction in which the _.
beilg nq%‘és‘&bfeafrﬁm theomagr RefsagiEe Pesiion; te)dhy Biejactive; position by

ver il Ao i RO TR Eortot 81 Prf i it MR EFTR 30 1 Biporgn-active
posttiR bt Hlafdr Hites 3eé i SnPA8itHcAMy BFtstate and wherein in a major

active position at least one of the major switches is in an electrically on-state, there

being a total of three major active positions, a first-major active position
corresponding to one of the major switches being in an electrically on-state, a second-
major active position corresponding to the other one of the major switches being in an
electrically on-state and a third major active position corresponding to the two major
switches being simultaneously in an electrically on-state.

It will be appreciated that depressing at least a portion of the key cap
defines a direction, which direction is referred to herein as the vertical direction.

Further in accordance with a preferred embodiment, the key cap is
horizontally displaceable in two mutually perpendicular directions to any one of four

minor active positions.
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the key cap, a specific distinct output signal of the

twel ve possible distinct output signals is outputted
whgoorhss3nul ti function key assenbly. Still yet Pa¥/112006/000970

in accordance with a preferred enbodi nent, each of the

four first-mnor switches conprises a mnor base and a

m nor stem extendi ng therefrgm each major switch

conprises a major base and a nmj or stem extending

of each B ths tponIR o peMRcRIa difsciions gy ermed North-

' h | . . ]
S A ERT ROE HRUTRR ot Pt GG Bird 488 o Boasyg, gipection,
NoRASBhfISeethvRRIMwVESe TiUwd hﬁlﬁ%a‘ll?‘@erﬁi%ﬁl&th&?ectﬁﬂg aft coplanar

given mnor active position o our mnor active
andpapehdioslar o thetvartied dyctidiein whichthe adeadia portion oftheRey cap
~of agiven first-mnor switch of the four first-m nor
is doprase¢ths towards its minor base until its electrical

state js chapged froman off-state tg an, on-state,

t her eb efacfjﬂﬁﬁ%tt iTRg apwggm% ith r 8¢ pratersed s@mgeﬁ.rnqnﬁ for each
a COfidange wi t h_anot hglr %r ef.erred enbodinent th(ta . £
corfibireipt AL & e el B PSHGR i A REHEHIAC Bedor aefpgposition o
the 9kl Ea}{'ee[' Qﬁémﬁé‘\ﬁlﬁﬂmc ‘Q%t{;ﬁg rs‘?#i%erQﬁ* ¢ tg}éﬂ\%eg_gisgrggzgshnct output

perpendi cutar to eac mng a cros

sighfle fig outputtédbp i muhifehctiohekdyadsdiabises, the first

gui de nenber being | ocated between the key cap and the

four fSuldtyetrifimtiiersini acchadance witlc agerdfemed evnbodimengosact of the

preferred enbodi nent, the nultifunction key assenbly i
four | freskapingn (fyviichies GOSRTISSE cd YNeT nbases and ¢hesinor stem” extending

5! L5 BRSPS i S pabte 105 g
el AL AR, BT U8 it

passesinatysaindeh eviftodr f3QCpRdermtd YmsodiieRe Sthet k& k8l has a
cap (28) ishorizontally displaceable in two nmutually

cerpeflydnchted red exiiendingifoorm a lotwer IsBrfaéd thek@)f dnd @asyingrbeodeen the
four m nor active positions, and a given mnor active )
fous dyptminprofwitghesf g a gilvesy marar aghivp eosttionref the four minor active

po e e B b ey b B S i of
el Py B0 34 PR B LR S canged
frofif 4 SfakAe t@aRBnY0tS [tAERby activating the given first-minor switch.

In accordance with another preferred embodiment, the multifunction key
assembly further comprises a first guide member having two throughgoing guide
grooves perpendicular to each other forming a cross-shaped aperture, through which
the rod passes, the first guide member being located between the key cap and the four
first-minor switches.

In accordance with a second preferred embodiment, the multifunction key
assembly further comprises four second-minor switches electrically connected to each
other and to all the other switches, wherein the major stem of the first-major switch

passes between the four first-minor switches, the major stem of the second-major

switch passes between the four second-minor switches, the key cap (28) is
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thereby activating the given first-mnor switch, and

by the stem of the second-major switch urging the
worRewan2astEm of a gi ven second-m nor switch of PEEIE2007000970

secondm nor switches towards its mnor base until its

el ectrical state is changed froman offstate to an

on-state, thereby activatingsthe given second-m nor

switch. In accordance with yet another preferred

enbodi nent, t mul ti function key..assenbly, fur r
ho gL Bablagsatiy 1 tamuay Hronts Slachmeins Heldgdth H) to
i -1 | F ui . dj .
any BT i SRR W€ aHIOG BRBE Qo R bHGH o e four
mifidH &Vtive RIFtRIns i @btdiket by BlcOmafoMstGh 73RS estldlaeH SWitch urging
the cross shaped aperture of a first of the guide
thermirtve rsteraod at gieenmfirsirmisioe swittch tofehs éaanfiksstajiner switdheb towards

. passes through the cross shaped aperture of a second
its @pinph bagg ugtl s rabestscalt Hietefis rahanged deonmrambedf-stase rig an on-state,

ISEE NSRRI RO
t 4 f - mi-

o BRSSO e BTG T e e con

miSoH SvFileRs te\Rhrd3 R Binds bhdeC@itMtsCQBRacAIaHE % %?aﬁ-%e? rf]‘reon:x an off-

other. There is also provided I n accordance

staferte amrin-stateptierehy stivetifpthef @verpseevhdinmigopswitel. t wel ve
di stinct output signals, preferably conprising the )
st eps bf acqoadanseowithiyet another tpréferredi emabadiment sheriphyitifunction

o R B B 4 S s b
B S0P o5 PSSO gl s
sha) gﬁEaEGﬁMey whepdth 3hé ﬂ&g’)&hﬁellﬁeé/f the Hirgtr-ﬂﬂ%(ﬁ a%ic‘ﬁ:]pag)s/es through the

ctrvé position t a nmpj or active positio

crodeRh&sRl Bgerire! e tfiret POIthé @idy nichebdte¥ind e MAIOE &tdin of the
in the maj ornon-active position both major swtches

secand-majonswitlepasses tirbyglothe-csosstshapetlapwdrere ofia iseccand of the guide
ma tive pqsition at | east. one of the mpjor switches is
emcb

IPesh t}gﬁ Bt Epide memper Reing g’;caqugbth)eem]gpq lgqyrﬁa@| gngl the four first-
iy i SRt e et Bl Bshion fodsey cap and
the"B¥r S@Bnl MBBEsRitcheye mutual Iy perpendi cul ar

Preferably, there are exactly two major switches that are electrically

connected to each other.

There is also provided in accordance with the present invention a method
for providing one of twelve distinct output signals, preferably comprising the steps of:
(a) providing a multifunction key assembly comprising exactly two major switches
and exactly four first-minor switches electrically connected to the two major switches
and to each other and a single key cap mechanically coupled to the two major
switches;

(b) vertically displacing the key cap from a major non-active position to a major

active position by depressing at least a portion of the key cap, wherein in the major
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directions to one of four mnor active positions,

wherein in the mnor non-active position all four
w0 poogm2a3umnor switches are in an electrically oPEFHL20062000970

and wherein in a mnor active position one of the

first-mnor switches is in an electrically on-state,

t hereby providing the one ofé6the twel ve distinct

out put signals. The order of carrying out the steps of

t he.nethod does not have,to be in accaordance. with th .
nof T boHat BB B e3P Ean prtin' i AREERPEGS Rl pf Mherein in
on s b Ieas8 e BEHR i SRtk i 4R SRR ontih; and
(c)f Uhbesntsltye displacinigtthe Ik Wa?lf_ftﬁn%xlﬁﬁ{drmofn%dﬁve position to a minor

second-m nor switches electrically connected to the
activeo position syidispasingritie tleyt hap finuond iof stworinmdnally perpendicular
.switches, wherein in a m_nor active position one, of )
dire¢itonselgope i Bt IUFEE veve Popitionp, whetain jindhpyminor non-active

poflaS S BRSSPl SRS accordance Wil o,
miffor” Q‘a{\{égg&gﬁbﬁ‘ 9 H{ea%iirsttxmggr §Witfcﬂ§§g ?s’ i aff! eslé)étﬁgally on-state,
SCreen; and a nmul'tifunction Key assembl’y conpfiSIng:

thekrdBy mj\zﬁﬁn%smet&ﬁ%ﬂﬁ@avém WistinbBéutPhi @AW t ches

el ectricallTy connected to the two naj of switches and

t o eachhetondsr; ofacaiying euk ey staps of dieamietird Joesmutilagte to be in

to the two major swtches, the single key cap being
acopaganseewith the| arder giep ahkaviey afion gxample, dhalestred, hep da)r can be

first-mpor sw tches and of selectively activating the
caryigd F r%%ef’&{’ﬂss either separately or

simult I t i fath .
P NSRSl RS DSt AR Bin B comprics e
furBRe st o di stinct output signals can be outputted from

the nmultifunction key assenbly.|f desired, the display
(d)scpreiding dxacthy éshrosecand-ndndr swittlasecledtritdity cagicogdagodthe two

the key cap is located on a side surface of the _ .
magersivritphes and to the four first-minor switches, wherein in a minor active position
one of the second-minor switches is in an electrically on-state.

There is further provided in accordance with the present invention a

cellular telephone comprising:

a casing having a plurality of surfaces;

a display screen; and

a multifunction key assembly comprising:

two major switches and four first-minor switches electrically connected to the
two major switches and to each other;

a single key cap mechanically coupled to the two major switches, the single key
cap being capable of selectively activating each one of the four first-minor switches
and of selectively activating the two major switches either separately or
simultaneously, together with any one of the first-minor switches, whereby a total of

twelve possible distinct output signals can be outputted from the multifunction key

assembly.
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The present invention provides the follow ng preferred
advant ages over conventional technologies: 1. It
w0 awi7i2d3a3 es the mniaturization of el ectroni cPCEU20&#000970
in general and cellular tel ephones in particular; 2.
It enables the use of |arger display screens; 3. The
mul ti function key is operate@dl-by a single key cap; 4.
The single key cap maybe operated by the thunmb of one
hand n.opepatar:. 5. The si.ngle. ke is sinple .
to operat&"® ev(gsgllia&sicm?fl 5 gﬁ?dﬁ%ﬁg%tégﬁﬁaﬁ% of the casing
BleAtk ' [ zontally in two
anc?mt ua Iypgg|r1€)éea?iégﬁl %F‘g?déﬁg%?%ﬁ@@f%g%h - Sout h, East
- V\estTheé rﬁbr@&ﬁ’@ lim@ntien potides ehE ToROWhg PRILIYI @8Parhges over
three different regions thereof. O her "advant ages of
contvieptipnaldectinologient i on are readily apparent to those
skilled in the art fromthe follow ng figures,
description, and clains. BRI EF DESCRI PTI ON OF THE

Bl S 5 DR PE BB Vit veenedl gpd cellular
in R Bh@?in%a‘ﬁi&ﬁgpce wll now be made to the

acconpanying draw ngs, in which: Fig. 1 is a
perspective view of a typical cellular tel ephone with
a nultifunction key assenbly according to the present
i2n\Feertabies; the gse af laggea disphaypseragect i ve vi ew of a

mul ti function key assenbly nodul e according to the
present invention; Fig. 3 is a partially exploded top

erspecti.ye view of the L.ti function key assenbly
ﬁ’ng@‘?émblfl\r(lﬁl‘cél.onvi\é,eyil%Olé%ré%ad)dr?c%nﬁlietl%Y&api r st
enbodi nent of the present invention; Fig. 4 is a fully
expl oded view of the nmultifunction key assenbly nodul e

of, ThieSingde k&Y Ga Wélg#/ $e %)g@ﬁa&uﬁ ‘Iﬁ’# the tﬁﬁﬂl’bQﬁS{i}et}f&Hd of an operator;

per spectlve Vi t uncti on

5. The single key cap is simple to operate. Twelve distinct output signals can be
obtained by displacing the key cap horizontally in two mutually perpendicular
directions (North - South, East - West) in combination with depressing the key
cap at three different regions thereof.

Other advantages of the present invention are readily apparent to those skilled in the

art from the following figures, description, and claims.

BRIEF DESCRIPTION OF THE DRAWINGS
For a better understanding of the present invention and to show how the same
may be carried out in practice, reference will now be made to the accompanying
drawings, in which:
Fig. 1 is a perspective view of a typical cellular telephone with a multifunction

key assembly according to the present invention;
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assenbly nodule of Fig. 2, in accordance with a second

enbodi nent of the present invention; Fig. 6 is a fully
wezphoeksd vi ew of the multifunction key assenbb@T/mades/®0970

of Fig. 5; Fig. 7 is a top view of the nmultifunction

key assenbly nodule of Fig. 2 wwth key cap in a mgjor

non-active position; Fig. 8 8s a top view of the

mul ti function key assenbly nodule of Fig. 2, in

ond et t AN [ : y
R e o RS Pen® U8 Ao K5 oty modute

acoonding to¢hd prsedntelasdied line) if the key cap was not
renmoved; Fig. 9 is a top view of the multifunction key

Higedbisya modtinlly ekpkidgd @p perspetivedaieee ofi fhe i@tifunction key
sq%g ndogl;})odi ment, with key cap renoved; Fig. 10Ais a
assg modieopt Fig Jnuin peqgndancenwikbya dissteerbbodimeid|af the present

inVF' 0n_2 with key cap in a major non-active position;
‘8. >10B is a side view of the nmultifunction key

I | 11 h cap,in a .
PRoR 2 AR URolia Sl of g MbifSoRRP 1 afembly pnogiyle of Fig
3; of the multifunction key assenbly nodule of Fig. 2
with key cap in a second-nmajor active position; Fig.
Figh 5 sis aa paciallyi explotied heprpdrspdativet viow kEvthassaiudction key
modul e of Fig. 2 wth key cap in a third-mjor active
aSS%bthm@dl;ﬂﬁicggﬁij m ageorddangstwidh iavsecondwmbbdiment of the present

. %ﬁ?si.bl e arrangenent of the electrical wiring of the
MVEHAY:f uncti on key assembly in accordance with the

' : j o fla. 12.0s an.dllustrative yiew aof i
blg. % s L RAR.SGbaed kiun b g1 phlithnestilt kpssGimblaigroghte of Fig:
5; the mul tifunction key assenbly in accordance with the
second enbodi nent; DETAI LED DESCRI PTI ON OF THE

FigVENS lapAtibene ! tie rhsltdiimotonti@yrstemBlySReM18 S fFig. 2 with ke

typical electronic device 20 in"accordance with t ﬁe Y
Cappn @geajor nenedtivopositionon- bi ndi ng exanpl e of such an

lggg?cst r1so relll ’Eop view of the multifunction key assembly module of Fig. 2, in
accordance with the first embodiment, with key cap removed, showing where the
major stem of the key cap would be located (dashed line) if the key cap was not
removed;

Fig. 9 is a top view of the multifunction key assembly module of Fig. 2, in
accordance with the second embodiment, with key cap removed;

Fig. 10A is a side view of the multifunction key assembly module of Fig. 2 with
key cap in a major non-active position;

Fig. 10B is a side view of the multifunction key assembly module of Fig. 2 with
key cap in a first-major active position;

Fig. 10C is a side view of the multifunction key assembly module of Fig. 2 with
key cap in a second-major active position;

Fig. 10D is a side view of the multifunction key assembly module of Fig. 2 with

key cap in a third-major active position;
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device 20 as illustrated in Fig. 1 is a cellular

t el ephone. The el ectronic device 20 conprises a casing
WQ207m2auspl ay screen 24 on a front surface 25r@Of/11206/000970

casing 22, a multifunction key assenbly 26 in

accordance with the present invention having a key cap

28, a | oudspeaker 30, an eafPhone 32, a microphone 34

and auxiliary keys 36. Noticeably mssing is the

i ' ' fa Lot . . .
SRR L RHRA Al AN 88y S it wiring
of thesankifyncfortiey! 448eMbBFRccOhIAARE WAt e ﬁ%?&nﬁﬁgﬁtﬁ{t;
than the conventional "keypad and therefore nay be
Biei 12 erediivstrative view ef @nt pessitie dauhgand@ dfithe dldtical wiring
manner that the key cap 28 is |ocated on a side
of thgmléidunrtiag keyrassemblynig awrordanceavith thetseomd entbodineent;
20, thereby freeing the great majority of space of the
front surface 25 for the display screen 24, as shown

TATT §iﬁlﬁ'{i: uf j mw ly 26 b

DE; ncolrlglgr]%{ﬂg I'N (BeNe(l{ig?:#@ ' moyas aﬁan °
| nt egr Atte@dd id BRHWOTo Fig. !ltsﬁmnged g@?&%aﬁéﬁfﬁﬂc Wevite 20 in
separate nodul e and conveniently Tnserted and renove

accoldzmet with e prespritisventibhe Artbh bindiak ieRBmibRY o PSEBH dlectronic
26 in the formof a nodule is shown In Fig. 2. For

deviem?8 risalvstratediih| Rigt 1 s iaocelltdrytelaghenaul Fhid electronie device 20
key assenbly 26 in the formof a nodule will be )

corgRIsesi AT HiEpIalosareen 210 @ fiowésurihoa 98 of the casing 22, a

e RSB 2EE b S SRS 2 g e
|.1i [ . nbl % .26, L her.eb
RO B A Ll AL BRI, Y2 A 3.

Notdeably ailsding gy it célveMtionhl Réﬁ)dﬂoforr ﬁh@}f@@;gﬁﬁﬁn&?ﬁxg electronic

i nvention. The multifunction Key asse
deviaer 20.0Mareowely e hmdtifanbiiors key ad@mbly 26i 6f i siBsedk linvention is
the nmenbers of the nultifunction key assenbly 26 are
muehy smeber thepaihe qonyemtional keypashpand ghdrefont Inhaybbe positioned within
appreciated that.if the multifunctiqon key assenbly 26 )
the ieigcr‘ifé’fﬂﬁadgﬂé‘ﬁ% Y # dngsper jthat; the iy et 281 15 #poakrl on a side
[ ] an i ntegral. t thereqf, .then
surfie 4 6L 1, CRAE P2 R Wi e BREL IR 2" 200ERg Typoing Be ercar
] : C [ g
S, SR eL ot 58 258 e PSS o i 1.
mul ti W&ﬁcmuﬂifuhwoﬁkéﬁ AdemtdP 26NcALBONARRIEErad ) fhe electronic

first enbodi nent of the present invention, conprises
deviaed2(vag am integral part thereof, or it may be manufactured as a separate module
and conveniently inserted and removed therefrom as required. The multifunction key
assembly 26 in the form of a module is shown in Fig. 2. For convenience of
illustration only, the multifunction key assembly 26 in the form of a module will be
described. This has no limiting effect on the description of the multifunction key
assembly 26, but merely serves to restrict the description to the members of the
multifunction key assembly 26, thereby excluding from the description members of
the electronic device 20 which are not relevant to the invention. The multifunction

key assembly 26 in the form of a module has a housing 38, within which all the
members of the multifunction key assembly 26 are located, apart from the key cap 28.
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switches 40, which will be referred to individually as
first and second-nmmj or switches 40", 40", four

w0 peogm2a3umnor switches 42', which will be referpedIit2006/000970
individually as first, second, third and fourth
first-mnor switches 42'a, 42'b, 42'c, 42'd and a
first guide menber 44'. BothlOt-he major and first-mnor
switches 40, 42' are electrical switches and nay be

It ﬁ?ﬂs 'Beb%ﬁﬂré’éiat%g’! t?%h?ifthe‘zﬁfﬁ%fﬁﬂhﬂ n %}%Q%rﬁglj)};gﬁ hlg 18 L5eparate

stem 46 "ext endi om a nmj or base _
motiulestiutiis iorsothiedn4ke clRegoficHeiRe K %ﬁrﬁ%’ciﬁ‘rﬁ {iéreof, then
froma mnor base 52. The major stem 46 of €ach maj or
theshousing 38ofths raultifingition dieyakseably 26, magbe Aipaet 6f the casing 22 of
| ongi tudi nal direction of the major swtch 40.
theplgciioniande et he maj or base 48 of each major switch

[ | d ' ' | eads 54.
S | MG Bt ER oA T sSRCt 4y csembly 26 in
SHLEY RO A TN .
switEheR 1405 Wi &F G511 B8 're%greﬁq:g iﬂd?ﬁidcﬁagﬁ lrég Eigétj déﬁdegeggﬂ%h%(j‘or switches

oval or elliptical ape havi ng I'mensro

40'(40'" nfong fast-ahiir tsudichad 42% wehich fill bR Geke@dedCBAndRidublY as first,
push knobs 62 (621, 62") project fromthe upper
secoud,fthrd B8l Hlurthhirskeyinanpv2éheat422ac42'bf 42%e 4R\l awdp first guide
that is, at extremties of the |ong di nension D of

mef ’6? R4y Baph the mpier sadi firsbminenovisghes #0n g2k arsrejetteidal switches
e T R
o BEHE 03 0 B TR P 478 3 e
extéRIiAS HRfn laNmfhof Yak &SRO 'éqﬂlagglros?%tgrlﬁi %ﬁ?@@‘; mbfbris¥fitch 40 has a

| owef surface 60 of the key _
longitedinsl aalsl W, cdefisiai BglonBRudRy] GBRecB8nt Of {Hhe MRjoP switch 40.
switches 40. The first gurde nmenber 44' has two
Extendioggfrgui the guijoie bgscod8esl 68ch Tithjpespétoti 40ilade tho electrically
ach other form ng a cross-shaped aperture 72. One of

condyeting maigyrlerlsedd. 68inmidarhy, pxtisading fromithe miveighasedi2mefl each first-
. axis. he k 28 and will . be.ref dto
mir st 30 AR B ElegfRaus o \g‘iﬂyfv"@éngwgé‘?zil fe other
[ ' Yol t he | ongi
i o (PR o 28 SRR QiR ah 6Py uREieS (. U0 and has o
genﬁﬁn@i Slogattd&val ARG glaia}gej h¥iR8VE 1ond BirkENiGED E8fining a

as a centrally located ro
longitudinal axis L of the key cap 28. Two push knobs 62 (62, 62'") project from the

upper surface 58 of the key cap 28 at ends of the key cap 28, that is, at extremities of
the long dimension D of the key cap 28. In addition, two opposing elongated
projections 64 project from the upper surface 58, extending adjacent long edges 66 of
the key cap 28 on opposite sides of the longitudinal axis L. The end of each major
stem 46 distal the major base 48 is retained in a corresponding bore (not seen) in the
lower surface 60 of the key cap 28, thereby mechanically connecting the key cap 28 to
the major switches 40.

The first guide member 44' has two throughgoing guide grooves 68, 70
perpendicular to each other forming a cross-shaped aperture 72. One of the guide
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extending fromits | ower surface 60 in a direction
generally parallel to the major stems 46 and generally

w@esopengditul ar to the mnor stens 50. The firsSPCUL206/000970
menber 44' is |ocated between the first-m nor swtches
42' and the key cap 28, with the rod 74 of the key cap
28 passing through the cr osstlshaped aperture 72 of the
first guide nmenber 44' and between all four of the

grolo&® 68T Mlpmd W Wil 8nginfib NGO, lof « HQ%&}/&‘%% nd will be

Fi gs mul t1F I on ey asse

ref@e&d tsl aBLein ok tthe [16RiIARERA A8 D QelbxRNT T‘BE461:H§r %iﬁé%%gve 70 is

i nvention, conprises two maj or SW t ches
perpeudicilar $¢ the horgitdirat s ]LZof (e2key cd@'28 aﬂ&v@lll be referred to
42" d), four simlar or identical second-m nor swtches
hergipr aS( flnz teamsyerse, guulz groom? dhe kel chp 28t haaredcenseatiydocated rod 74

b 44’ Unl j. ke .the first enbodi nent,
extfing SR v Lhac 60480 Fr<eng sarraly pesedclyth spjor st

45 550 3oy B G o s, B S5 ber o
locﬁ’t@Q beReedhtie FRE- Iﬁﬁloig‘\xﬁt%hng g@ﬁ%ﬁ@e ﬁéjﬁ 95£4$8 %ﬂl? l&gef rotd 74 of the

first- nHJ or swtc passin

keyf daps28 passid g tBiduoBtRS crbds-sBAsed APt 72 Be tl“ﬁ:ri?éﬁ%tﬁg? Pﬁéﬁaber 44

aperture 72 of the first guide nenber
and betwserc alh doupofdhe fiesthrinod witched 42! at ed bet ween t he
secondm nor swi tches 42" and the key cap 28, with the
maj or Aﬁt@ﬁ*fﬂﬂﬂsd‘fow ﬁéﬂV@et(DEIgSrTéja@d Gwihe mulﬁlfunp‘aels key assembly
bet ween al | o of t he ond nor swi t ches 42" and
26 csq HPE 8“ Wh? phthe presen H egielre@mprises two

he
maj% b nd Qﬁ%c eac #gf&O'@sgoﬁrﬁrsta ngqogl S"Ylﬁwcé‘eﬁ'a dr(‘?%ﬁs 62%8 2, 2'd),
fouf SiAilA1e6k idenfcdl Yeb &SRR Eﬁﬂtﬁ%ﬁ&{eﬁ 2482“'0{ Ge gk"b”&h@ 42"d) and

| oner surface 60 of t ey cap eré

firstramhsoond lgujdecombets 120, 441€. Kavike R Akt "eﬁonHﬁnéM B accordance
switches 40', 40". The key cap 28 can be noved in

with ghe secondi embodiormnt e dpplopprs tnnexproviddd fvithce rod The first
eneral, an_external force is applied to the

gul@«‘egleggwr 44’ tﬁyloa#eé &@Pﬁ@%thslfaatrmgm SWH ? 62\'hartdetha;ﬂq@errcap 28,
t
with Y, B sty aﬁah eﬁas% TRt v iide 4D Baeing beivasbyileyr of the

S S 3 A PP o
mefiBbio44's VSlhﬁﬁﬁﬁl t‘h@ secé‘lQi glrl]lgé gqéflﬁﬂéraﬂ'n& 1bB&ed B¥wiRR thE second-

“hori zontal |y apply orce
minor switches 42" and the key cap 28, with the major stem 46 of the second-major

switch 40" passing between all four of the second-minor switches 42" and through
the cross-shaped aperture 72 of the second guide member 44". As with the first
embodiment, the end of each major stem 46 distal the major base 48 is retained in a
corresponding bore (not seen) in the lower surface 60 of the key cap 28, thereby
mechanically connecting the key cap 28 to the major switches 40', 40"".

The key cap 28 can be moved in various directions by applying an external
force to it. In general, an external force is applied to the key cap 28 by an operator
placing a thumb on the upper surface 60 of the key cap 28, or on one of the push
knobs 62', 62" and then either depressing the key cap 28 and displacing it "vertically"
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the key cap 28 in a direction perpendicular to the
| ongi tudinal direction of the major switches 40", 40".

WO pooawizhizss on, both vertical and horizontal forPEBIIa06/000970
be applied sinultaneously. The najor stens 46 are
preferably resilient to allow sufficient horizontal
di spl acenent of the key cap 28 Attention is now
referred additionally to Figs. 7 to 9 and Figs. 10Ato

10D, .If nq vertical force s, applied.tq. the key cap )
by 2gplying? {oree ke \the deyoeen 28sin ﬁlet pngatudinal da@ﬁtyl%j rthe major

R A" o Bl e SISl B Pbth e
the e RERE T RS Beflentichlie ) s 1l Bcoon g the major

swit€hdst 40'T A", PR hHdididn, BbihCPertiosl A héfizbiaPEdrcdedat ®e applied
the key cap 28 and therefore with the key cap 28

sindtmeasly. heThodnajdr issernot4d ard peeferabdy ngsilient ts atloomsufficient
by a dashed line in Fig. 8, representing where the rod
hortzonia digplacengnd iof thenlery dap 28e key cap 28 was not

removed. In the first enbodinment, the rod 74 is.,
Const  AHRRGOR 1 DAY ETHBRY 93&%13@5/ F%pltgﬁj &5 aedjf.l%so\leé to 10D.
68, 70 (Fig..8). .2 i.n {he se e IMEeNt 5o t e - .
17 g yegfioal ek incoprBl o i b AGZ8 AR IR RO R 28 1 Fjd ppybe in
i . i 7 1 . .

o BSOS 903 ST for i RSASIO lid o ke o

28 cohefittheikeg tap 28 xnen-displdeal Iﬁ)@i@oﬁtfaﬂyf(F?sS g taoYesmtn-displaced
correspondi ng to novenent of the rod 74 (first

vertichlbyl (gn1 ) Ap and esaid jto be sh étswestposimno itineeimdiate™ s affixed
in the longitudinal and transverse gui de grooves 68, )

to thg keyreaprds aushthereiore ithahg key 00928 waayieedbe rohd4|is not in the

ol 3 oSBT e A 4 vt
v BSURFRA e eR d ch ELpigy e rod 7s
s PRYERASoh ol poeshten A obl plt SBUESER Lt . ot n

sedd@d-eaddien $hé inior §tEing 46148)conbRaided M@ jndsveakidriztmtally in the
position”. There are precisely three major active

guide roowsH8, A0 f(Figs 0).nEhereferes horizanialidispdaceprieng of lgByeyi cap 28 is
obt ai ned by displacing a first end of the key cap 28
congiipegatol lpngitpdinal and Bynsyersedneysrgentheonespending toyaovement of

thep1lrJoSc{1 75 n@llggt gnzllbo&%letn%agr ?1”?6' ¥rla{jgre stors 46 ?ge%g]n 6en9l];odiment) in the

longitudinal and transverse guide grooves 68, 70, in the longitudinal and transverse

directions L1, L2 and H1, H2 respectively. In other words, the key cap 28 can be
displaced horizontally in two mutually perpendicular directions to four horizontal
displacement directions L1, L2, H1, H2.

When the key cap 28 is displaced vertically by depressing it, it is displaced
from its rest position, or from a major non-active position, (Fig. 10A), to a "major
active position". There are precisely three major active positions. A first-major active
position (Fig. 10B) is obtained by displacing a first end of the key cap 28 vertically,
that is, by depressing the first of the push knobs 62' so that only the major stem 46 of

the first-major switch 40" is displaced vertically as it is urged towards its major base
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the first-mgjor switch 40" is displaced vertically as
it is urged towards its nmmj or base48 thereby changi ng

wao be7ebeeiri cal state of the first-major sw t chCHOL2006/000970
froman off-state (electrically non-conducting) to an
on-state (electrically conducting). A second-major
active position (Fig. 100 4 obtained by displacing a
second end of the key cap 28 vertically, that is, by

depressing.the second push knob 62" so that only the
48 fagrely chaging thercleoECAR @ g Gestanper pwioh 405 from an offstate

(g b BEL I PR g TeBf o BB ik B A3hEind-major
actg);?_ }%&?ﬁ&? EI%QS %?% e oﬁféﬁﬁe‘ahl‘t)f' gli'spfarofﬁg( ?ge&%ﬁ %ﬁdr"g?g B§eol|<€§p cap 28

tate. maj or act’ ve  posi n
verfichldy, fies i9)Ybyddeppéafiigte sBeonthinish 18lobtd2® dthat8My4Be major stem
vertically, "that is,” by depressing the upper sufface
46 6 thé sebendemajaapwiteh 40" ais| displadednvdatitalbeas ithie urped towards its
push knobs 62', 62" so that both major stens 46 are )
magiirdse d8thersby ichanging tthe elestricah atats ethernf the seeandempjor switch

tate of th maj or switche Q', 40" froman, . X X
40 fforg;an @?f?%atgnt%ﬁn smestate. | A @JsWem%r ivegposifign (Fig. 10D) is
acti.ye posit.ion' o h ey ca I s.defined as an .
ob 3o 5 Bpcing the fboleCiTlE kef Ao AR Vst G Bitis BipHpressing the
y M . ] "
R surBEd 60 oF . Yo 360 s Tt Kot YA 62, 62
so Gt Both $ha)BR bteGRNY® ard dispidred Vytiduy ﬂh@re‘bg%ﬂé_ﬁgin‘gaﬂﬁe ZSectrical
to a particular "mnor active position". “'m nor
stateodfi both poeg ot $witthdsst0e40'hfdnhan offrstats taan on-sidtat &n other words,
(electrically conducting) of at |east one of the m nor
a "Bwjarcdsdige position? of thetkeyhcam28 & defned)as apon-gtage of at least one of
42" b, 42"c, 42" This is achi eved by displacing the
thel%@@"&é}?{ltﬁgesn‘b&b gérr'}t ally either longitudinally or

L nLSOBFh B8, b Am oG L g 5o posin o
oSN O RIS Mo E 6 e 28 o

partiotitag OntdhieH 4diiyk poRitiin"onA Shiheér d@lvechdsitictl"liy defined herein as an
conducting). Inthe first enbodinent, it is the rod 74
on-sfate (medagyallyago@idctingk ofogipease sné of the mmarisevittheod2's@@ha, 42'b,
a particular first-mnor swtch

50 of 42' . In the

42'seddidd, t2h ' 1erd2'bi d2]'e, 43itd)st dhius ashigved by displacing the key
frest-.major swtch 40' .that applies force ta. the m nor

cary 28 ooty S ongttuding Ry of BnssGrsciis it dorceds ppied to the
.ste - MBI _Qr 41 Cla e Q" . ' .

mi %rr %%1%?50(9 %%é%%ﬂﬁc%?ﬁ%@égﬁ%:ﬁmg , ) ergﬁg‘i‘tt toRRRld S minor base

52 until its electrical state is changed from an off-state (electrically non-conducting) to

an on-state (electrically conducting). In the first embodiment, it is the rod 74 of the
key cap 28 that applies force to the minor stem 50 of a particular first-minor switch
42'. In the second embodiment, it is the stem 46 of the first-major switch 40' that
applies force to the minor stem 50 of a particular first-minor switch 42' and the stem
46 of the second-major switch 40" that applies force to the minor stem 50 of a
particular second-minor switch 42",

A distinct output signal is obtained for each combination of a given major

active position and a particular minor active position. The elongated projections 64
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particul ar second-m nor switch 42". A distinct output

signal is obtained for each conbination of a given
WOregoe02@e3 i ve position and a particul ar nm nor BCTL/IN2e06/000970

position. The el ongated projections 64serve to prevent

the operator's thunb from slipping when displacing the

key cap 28 horizontally or »fden the operator's thunb

is at a |location between the two push knobs 62. Since

there are three npjor,actiyve position F.g., 10B,, Fjg.
serY 0 SHeY OBt d1° BB P PLS Moeh SUSTHER e k& cap 28
o ARPBR B thePopifol § Wit Ao G BENRERFRE o push knobs
62 ER8sitcRBe@Giré HAbE 12 @ acBive bbitioHs A gm OB FigM 6C an&%'i% 10D) and

42", a total of twelve distinct output 'signals can Dbe
fourbtranore cictivié epdsitionsh aormspéidingli top ltlee efornthodizoatal i digslacement
LI, L2, H, H2, of the key cap 28 and the ensuing )
direeftangdt1,0h2 oHl1a Hhof it key cap and thevensting activaimn, of a particular
.define fi secon third and fourth mnor a

St , tive .
rmwswﬁféhéi'@rﬂ{'hé tptal, of Gipelyg distmct, opipyt &gﬁaksrf@n&sa?hfﬁ@?d- The
one cou heose these twel [ output ; si gnal
o el b e S ebiph L1, 5 8 G ey A8 28 and the
ens%finé) aét‘i“fg €o n%'f)%{’ﬁéﬁ%: midr&witdg" B3ek &&ﬁfé@ﬁrst,vgé'cgﬂd, third
particul ar conbirnations of nmmjor acfive’positions an
and¥diRth Meidr\eetiPOPbsitionsorthe k@?%d%%' represent these
twel ve outputs 1s a matter of choice. As a non-binding

exanpl As & hen-bmding exguples oge absldf droosé ¢hese terehtesdittinct output
and 4, defining a first set of outputs,

2, 3 b
sigapls 4p merresesit the 1haumierals 1,y brd, 8cbi TS, 8 atrﬁddgea}émcgions "clear"
and R SRRET VB RAFUSAT b BBEEDbet el S PO fbpyand minor
s Rkl RUBBR e ey Bifls 5] b Pohoice s

noS®&RAs BRAAPleatel f¥8r BADut sighalk FbOthe HierAlkANg, Mahd 48 B8fining a
first, second, third and fourth mnor activeé

firftast bf ontuty, eaPedt iobediyed asidgtthe firstihajoutaetive pogitiohFig. 10B)
for the two nunerals 9, 0, and the two functions )

along|veigh theafitst,’ spgond.sthitdend furthiningr activie pasisiens, aespectively; the

fou P OHETHS dor FSCIIBPORy v § S ch FEFBInE § b st of outputs,
o Sy GUEET 005 AR a R WSy (FEOHEES ke with he

nce
firdt! $¢ohd Ahird@nd! fOWR miRBL active positions, respectively; and the four output

signals for the two numerals 9, 0, and the two functions "clear" and "back space",
defining a third set of outputs, may be obtained using the third major active position
(Fig. 10C) along with the first, second, third and fourth minor active positions,
respectively.

Reference is now made to Fig. 11 showing an illustrative view of one
possible arrangement for the electrical wiring of the multifunction key assembly 26 in
accordance with the first embodiment that will enable the multifunction key assembly
26 to provide the output signals mentioned above. The two major switches 40', 40"
and the four first-minor switches 42' (42'a, 42'b, 42'c, 42'd) are electrically connected

to each other, with one of the electrically conducting major leads 54 of each major
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possi bl e arrangenent for the electrical wiring of the
mul tifunction key assenbly 26 in accordance with the
wo poogm2aapodi nent that will enable the mul tifuPCE/iI®n06/000970
key assenbly 26 to provide the output signals
nmenti oned above. The two major switches 40', 40" and
the four first-mnor switchels 42" (42'a, 42'b, 42'c,
42' d) are electrically connected to each other, with

swidlh ﬁaira‘f(gfg%l e 8ﬁ‘|" 'e%@%?%ﬁ%‘:%ép@%sﬁ ﬁéﬁl{%ﬁ%ﬁ% %3ac?ff gpch first-
AR S By S i

i G por4¢re ' i
T S YagPG! | DROTMISad 3t SR contutin

mifidrriesad 56 ad eaéh fifst-aaabr §witc 400 budiig slethrieall¢ Gombsinehd grounded.
el ectrically common and grounded. For illustrative

pur posker; illustrative puttposésy izt eutpot sighelsffor $he fisstcsmaond, third and
ird and fourth mnor active pgsitions, are

d ted
fougfh inor 2efivs POEHionS, SAACHPes Py @b o (10 Rgd (B respectively, and
tre B L Rl i P 0 SRR e e Bt by (o)
and FERACHARLHve] With s ARABOAOh aodbrbfeel WaR Afp Whkfhple given

abdﬁé}&h@!ouiputfsﬁ%tmltibﬁ thé mRimezslt 1 0Frody RISt 46t & M@ Puts, is given
synbolically by the conmbination (IXb) + (1), that'is,
symhbaidallysby pghe heoammihatict (IX6b)dep(l9s thead, iss the Hast phsh knob 62' is
first-major swtch 40" is in an on-state, as shown_in
depregped; hihetfirst-rajorsaptchgt()' és inran orestats; gs shewein Fig. 10B and

o 2 e eIl
o, 57, B S BB A i

RIS, B S, 02,50 e 5 sl

switch HO¥ ip@s iahiodRstateN a® Bl (10 FORt 0 and tiwk@utaps 28 idin the first-
fromthe third set of output signals, both ngjor
migey aativeposition. 4" ordente oltaiveari outpnt signalt faom, the tizrd set, of output
. bot h. push knobs, 62 ha\(e to be depressed, as shown in
sigpalg, bathpmarersvaichiep 40's AQ" havpue kg ghan gnostatenghat is, both push
u | 9 i iven synbglically. b he_conbi nati.on .
g8 Bave s SerrBrae fchapibin Fig” d 0P LESTORHerbIS fiapgut signal

{: e

for € HptRral b By ool P R coriiali Y (1303 KR (B
descri hedrdaP @y Butpht bRieh sign¥R! YuchoikeleRErs BT tRe Glphtib&, the key cap
auxi liary keys 36 nmay be actuated. Therefore, "a
28 may be "double-clicked" before it is displaced in the manner described above.
Alternatively, one or more of the auxiliary keys 36 may be actuated. Therefore, a
large amount of information such as numerals, letters, symbols, functions, etc. can be
outputted from the multifunction key assembly 26.

Reference is now made to Fig. 12 showing an illustrative view of one
possible arrangement for the electrical wiring of the multifunction key assembly 26 in
accordance with the second embodiment that will enable the multifunction key
assembly 26 to provide the same output signals as those obtained for the first

embodiment. The two major switches 40', 40", the four first-minor switches 42'
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| arge anount of information such as nunerals, letters,

synbol s, functions, etc. can be outputted fromthe
wordoviotasmtt i on key assenbly 26. Reference i s nPOI/HRd&/000970

to Fig. 12 showing an illustrative view of one

possi bl e arrangenent for the electrical wiring of the

mul tifunction key assenbly 2f i n accordance with the

second enbodi nent that will enable the nultifunction

(R RES: o on Brdowt esonirmuaer satehcstd PR Ao, 42",

42 %f%?&ﬁ%%ybéogﬁ'&“éﬁ%ﬂfg@j olfeh i 0§ f T G Rapy, gpnctucting
majfo 166054 HF eaélf'%?1 ﬁ%t@n 462 40 gl ?ﬂ ﬁfé ﬂéﬁeélge&fchﬁflcbﬂdumng

onnected to eac w th one o ectric

migeNbadé iS60ofMeheH ﬂrﬁ&ﬁﬁm’i‘bvﬁfchetﬂ'haﬁ@le%h sebésdinAfbor switch 42"
40" and one of the electrically conducting m nor |eads

beifg etdctricedly donmaon, mmﬂdhe other electidallyrodndacting major lead 54 of each
second-m nor switch 42" being electrically comuon,

maj¢iesSWiteEie AO |40t fm@ éhq= yaﬂ&srﬂ! cally mepducting auirey lead 56 of each
and the rical

ach rra nS ' t el ec
firg SFA0E S AiGh -8 eachySesndni RicReA L PRIOE gt gommon
second-m nor switch 42" being el ectr| cally
an@gfé)u?lﬁ&gnd grounded. The twel ve distinct output

si gnal $h@kRel9BtadthRe oﬁgﬂ%gﬁﬁlsr&& obfahd fiBfh t!ﬁ@)fnulufunctlon key
assenbly 26 of the sec nbodi nent, by applying the

assemibity 360 f dic sqvendtcnibislithent, bg aplyi ﬂleZs%rr@sdﬂ @ opefddns to the
for the first enbodi nent. For exanple, the output

kexcama8 as deseritedriomthefirst enfbodimente Forrexampde, thé output signal for
t put nbo) [1y by th nbi nat
the(agral L FrpmAhecrst S0 iuimyt g g%mfmﬁé’fgm'eﬁ? byghe combination

P 5 Bl o Bt 0L 1 e v
40"a o Bh Tsthe nasn%[ f\@é ? %p@ bhe '?hc% ﬁéy %ﬁ? 98 ﬁel the first-minor

ove, e onl ween

actﬁ%cm@hcﬁmq@ ld@&ﬁﬂfed%oﬂ@ thB&ly Biffdrende Ee‘ﬁve@m}iédﬁﬂ? Bhd second
is the rod 74 of the key cap 28 that applies force

embodnrﬂlmltmbﬂng thatamtisOficst embpdirhentyitas thel rodt74ndfithe key cap 28 that
swtch 42' to obtain a partl cul ar m nor active
apnitﬁ§| ﬁorqmt%ﬁletmmqr@;emzﬁﬁ a parigudarsfirst-minpreswidelvAd’ to obtain a

iment, it is the stem, 46 of the firs r
pargipAE AR eRY RIS Follice K6 ¢4k 28 nolVHSresm do @ second
emﬁﬂg?ﬁént ﬁ d%‘l{; {5 28" Jt%he Sﬁ’f’”st-ﬁlajor sw1%:?1d46 ht%attS app e%Gfo%e to the

€ SECo
minor stem 50 of a particular first-minor switch 42' and the stem 46 of the second-

major switch 40" that applies force to the minor stem 50 of a particular second-minor
switch 42" to obtain a particular minor active position of the key cap 28.

Although the present invention has been described to a certain degree of
particularity, it should be understood that various alterations and modifications
could be made without departing from the scope of the invention as hereinafter
claimed. In particular, the present invention has been described with reference to a
cellular telephone. However, it will be appreciated that the present invention is also

amenable to other like electronic devices.
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switch 40" that applies force to the mnor stem 50 of
a particular second-mnor switch 42" to obtain a
w@200viozaskar m nor active position of the key cBEI/A2006/000970

Al t hough the present invention has been described to a
certain degree of particularity, it should be
understood that various altgrations and nodifications
could be nmade wi thout departing fromthe scope of the
invention as hereinafter clained. In particular, the

it invention has been described with reference to

R T
0 B SRR MG iGN (Ao, A UG DR AR @), and

foul IffrStmivdirQfwitoes £40'4, 4D, .42%, SJQQ% Nall Wlﬂﬁ?é sxﬁﬁbﬁéérb&ﬂé) electrically
and four first-mnor sw'tchés 42'

conhizcidyl to ahth othet;he swi t ches bei ng eI ect r| cal ly
connect ed to each ot her; a single key cap (28) .
et biaglec M@apc@ﬁbnm ewicallecoupiediy the tsin majes switgbes (40', 40",

the Sl ki Gy 0 i b 2 Seieatt iy Seev it s of s our first
it G n(él?héw'tz'%z Aﬁ"c 44% a4c? ?)se%?[ﬁvagl 4 ?%Vgﬁ][lé \é@% Xwo major

activa wWo maj’ or
swﬁ&ﬁ@r(aoe |4Y)")Oé1ﬂ§érr§éb£1%[b?§“6‘f’ |sﬁnuftﬁ%h§‘l‘§lr tc%eﬁﬁér%ﬂfh afg ok of the
firdt-mnor swtches (42" a, c, 42'd),
ﬁrMﬁh@bywﬁcheBt(&B’aMZ'b W' elZHD§$/Ihb1‘ebydil totdl et twelviepoksible distinct
signal s can be out putted fromthe multifunction key
outagfsﬂgmly cgeby outpytied dios th@dnublfumttorske;/rﬁ@s@nble' (36), four distinct
obtaln when heflr r switch (4
OutgE} Figat clo%%ge A ﬁﬁy tamtor Spbich (4" s activated together

i o QP Ryl P, i el four frter

distifk&t E?ém Wolatied dfed HeSscR6hd Y Sxd &fgﬁ)@f is activated

wth any o eoftefourflrstmnors

togétheb with?ard; orfe20{the faﬁhdﬁfs@mlnyﬁﬁwftclidsf(&ﬂ'addmbl 4¢, 42'd), and four
out put signal s being obtained when the first and

yetsutwed -dustinst omiput chgmlg deing dtajnedr whei rthe tiiste and Isgcond-major

activated together with any one of the four firstmnar
swgqhqs\éﬁgsw ng%smzpitageousiy @guV@Qlegoget@er iR any one of the four first-

mlw{esygfcﬁgﬂiezoaﬂe %3543%,32%.3/ (26) according to claim1,

2. The multifunction key assembly (26) according to claim 1, wherein the key

cap (28) is activated by moving it from a major non-active position to a major active
position, the key cap being moveable from the major non-active position to the major
active position by vertically depressing at least a portion of the key cap (28), wherein
in the major non-active position both major switches (40', 40") are in an electrically
off-state and wherein in a major active position at least one of the major switches (40',
40") is in an electrically on-state, there being a total of three major active positions, a
first-major active position corresponding to one of the major switches (40', 40") being
in an electrically on-state, a second-major active position corresponding to the other

one of the major switches (40', 40") being in an electrically on-state and a third major
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cap (28) is activated by noving it froma mgjor
non-active position to a major active position, the
wea7ozaB4Pei ng noveabl e from the mgj or non- act POBIL2006/000970
position to the major active position by vertically
depressing at |east a portion of the key cap (28),
wherein in the maj or non-acti8ve position both major
svmtches (40", 40") areln an electrically off- state

actfiic MR cogrfeohelBhdn S le'ore pidhn Sisabe; () i being
smﬁﬂmﬁ&&} lrf%péllg?tgltglflqgoﬁlsga%al of three major active

posi ti ons, or acCtive position corresponding
3.to One'_l“ﬁ’é riuNefuAB1i O ké}‘v’\'hésﬁm (28 accéding 08186 2 Nwhkein the key
electrically on-state, a second-major active position
cap:((%b esspontinted 1yt displaecabldr twanmuafaltyherpajdicul siditedtiess (L1, L2,
(40, 40") being in an electrically on-state and a
HltHQD&PW@E%@ff%np@@ﬁaqmﬁm%ondl ng to the tvvo
i mul t aneous|y in

maj or n
4. o Ject r %F’F‘augﬁl EP%tk?.y Seng ié’ &ﬁjtqcﬁiﬁ‘i‘ﬂéﬁg e 3, wherem for

eacﬁS é&g}g@éﬁgg 6(%1 ch g&? gnﬁv{* lg? é)rggﬁbqnvmaﬁé ealt @B}t{éﬁ{%:%ﬂpr active
poéi’t%lp%f'%é {bRlca g (8Lt %5(}%1&-51&111& ﬁ#ﬁt 31%% Ry possible

of four m nor active Itions unctl on

diskirgt casmesignalyid Gutpptedbyi the mivdtifiinetith key Mls%frﬁﬂyl (der
each conbination of a given mnor active position and
3. a par t Thaimailtifunfigon key assembbs(26) ancaflingte dtaiyn tapherein each of
specific distinct output signal_ of the twelve

thep#égfsﬁbﬂt@napg ﬁWH@l'tleSc(&il au{’rZ'bj Hrel B 'Dcomnrisgs aémfnﬁy bagee(52) and a
.l 26). 5. .The t
il ALY IR 5 BSREPHL g7 i i) SPEA98 o oo

bas@fé48 ﬁ%:cfo é)r%{ra% ésﬂe%ag (lri‘néi):]‘ég{tergcﬁh% ﬁ{ég%r& %éﬂachén %%@ap‘k?é%ﬁs coupled to
the (&) br a&frﬁ(mféy Bfeddharhgjor eWitck a4, 4g) or switch (40°, 40")

conprises a major base (48) and a maj or stem (46)
6. ext endlmgmubtefuattionkeynasstmbdlk6) apcdrdg ﬂosclamuﬁ,l \eﬂerém the key
he major stem (46) of each major switch (40",

caP6(28?rrhés mﬂmehmrauﬁ qamd rasl/ (743 sxtemding frem a&m@roﬁu;ﬁ@cp (660) thereof
andf B%Sgw@fféthagli e R it POl (Eader B ao 42 band @ given

rmﬁd}ee{cﬁﬁfg gﬁ{%g léfﬁaéis H‘%%o%ﬂ&%p a& d;v8§ﬁ'ﬁo%§ gss é‘?{/ﬁé%%[#}h the rod (74)
urg@fl theemBes isten® (5Mfa g1%n R MR YwiRhldMBe FOH filsRRSndSswitches
obt ained by the rod (74)

towards its minor base (52) untll its electrical state is changed from an off-state to an

on-state, thereby activating the given first-minor switch.

7. The multifunction key assembly (26) according to claim 6, further
comprising a first guide member (44') having two throughgoing guide grooves (68,
70) perpendicular to each other forming a cross-shaped aperture (72), through which
the rod (74) passes, the first guide member (44') being located between the key cap
(28) and the four first-minor switches.

8. The multifunction key assembly (26) according to claim 5, further
comprising four second-minor switches (42"a, 42"b, 42"c, 42"d) electrically connected

to each other and to all the other switches; wherein the major stem (46) of the first-
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urging the mnor stem (50) a given first-mnor switch

of the four first-mnor switches towards its m nor
whawe/0tB2) until its electrical state is changedr/ir2006/000970

an off-state to an on-state, thereby activating the

given first-mnor switch. 7. The nmultifunction key

assenbly (26) according to cilgaim®6, further conprising

a first guide nenber (44') having two throughgoing

S D55 Bl BEBRRIELEN R S TR, a2, 20
i g 48 0380 G D55 RAR B84y four sconc-

i =17 15 1 n Va i i: . .
B P g 1 o IS B PR Ry displaceable
in tvoo mstasldy perpendicutin dirdeesny ¢21,al.2 481 P H24 26 Ganydai 6F four minor
el ectrically connected to each other and to all the )
actovenpositsans; ehd syheanbiar & givenhminosjastive pesitipa®)f the foweminor active
firstmajor, swtch (4Q') passes hetween the four : )
pogifipas Sy Abteined \]%’ttgﬁ sy eizstery (44) og ,theﬁgrs&maaqr ghyitch (A0 urging the
.maj gr s 46). of 4 he second: pgj S (40" . '
mif S 680 i dntivRa AP ORI Gofheciint Saigingh syiches (42
aon . ) . . .
2 LRl bt ARy (I RER] cleSulal RN Ebikecd from an

offtstate tbZ2an bh-statéPihetebyaadtivatin®fthé @iventin@midot iswéich, and by the
posi tions; and wherein a given mnor active position

magdr stem dfothe second-nwgen sweitgho $4Q") ansing the miadbnenb(SG) hef a given
maj or, stem E46) of the first-mgjor switch

. \ 40°),4raing
seqoRd-TRINGB Vet $by fepr seepndmingr §W1tﬁh%o£4£?sw #2h, of2"c, 42"d)
the four. first-mnor .switches (42'a 2' b 2'c, 42
tovefs @ 2hinpt e (570 Baebth afpfiat o sctanged fippiim &gt o an
i U - ok tate, thereby
on ggdtt?’\lj[géf:}?ﬁg a{;t%e gg\r}}éﬁéﬁeﬁtss? (rﬁnl(fr%lrlﬁd;rva%{lg , and by the
9. naj or FheMuaftifuhe st Ay aiRintHly SWA) Chcdotfing ¥ 918kn t §1€ further
m nor stem (50) of a given second-mnor swtch of the
corhprisingeexaotly timooguideithedbers (412", 4" 28deh @dde metdbet) having two
towards its mnor base §52) until its electrical state
thrpughgodng eider graoxas ¢68,- sQ)aperpendignlas o stagh eothemEoratyg a cross-
activatjn e gj ven second-m nor iteh. 9 The . '
shagef; SEET i(ﬁf’}a N ra@s%mrzﬁyma_&‘fﬁw ﬂg-f Pistapaipeatch (40)
[ [ e ' '
pasplt Gl HERTDS Mpf Ao 119 il 61 PR IR0 ftgthema) ana
the%’?lgjg‘ gﬁe% 2486) ofthe BESRRANAATY sRitch 9469 PAsRE RRFoulbR A} Bibs@ shaped
aperture (72) of a second of the guide members (44"), the first guide member being
located between the key cap and the four first-minor switches, and the second guide
member being located between the key cap and the four second-minor switches.
10. The multifunction key assembly (26) according to claim 1, wherein there
are exactly two major switches (40', 40") that are electrically connected to each other.
11. A method for providing one of twelve distinct output signals comprising
the steps of:
(a) providing a multifunction key assembly (26) comprising exactly two major

switches (40', 40") and exactly four first-minor switches (42'a, 42'b, 42'c, 42'd)
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aperture (72), wherein the major stem (46) of the
first-major switch (40') passes through the cross

W@ bapeeh3aperture (72) of a first of the gui de PEIENE/000970
(44') and the major stem (46) of the second-ngj or
switch (40") passes through the cross shaped aperture
(72) of a second of the gui-d® enbers (44"), the first
gui de nmenber being | ocated between the key cap and the

e ) T S Bon D G RR HL 08 an o

sin RO PSS cotticd 1P Tdiyd gl liiher B0, 4gr;
(b)exaatiblly Msplainy tlivkes hap mg'ﬁoﬁoéi )rnaggbﬁhoﬁra%ﬁve osition to a
el ectrically connected to each other. 11. A nethod for
mapraeiige position tyf dépredsirgs aki lshstracportiohftths kgpakp (28), wherein in
conprising the steps of: (a) providing a multifunction
the|zagjor eBktye posifion befh majorgvaiches (40t 4@ atg br an electrically off-

o pHEVBRH LR 4 G e i s 01 i

. : i i tches (40', 40") and t
in GOAPRERARY ORslehd LT 1S Koy “cap (25) mechani bl Ly

(c) COHRAAIR HiIplabifp 1FRIIQY &) 62‘82% ‘Zlag '?&Oﬁaﬁ-a&me O}gosition to a

vertically displacing the key Cap roma ngj
minmractiet ipesitivaiyt displatidgahekipapdi bie of @&birh@ally perpendicular
. depressing at least a portion of the key cap (28),
dirggtions (b1 A-2 HEl,nHR Do rame- eft fourempusi adtive pmsitionsawderein in the
.SWi tches, (40', . 40" ar‘% in an electrically offstate .
TR PORASHY rPOﬁwoarﬁll)aw ESHBEIOr SHHChRES (s tH2bnd2'sf 42 deare in an
' | es (4Q' . .40") is.in an electricall .
cloffRe@ly PG Mhersif ) siingF flf 2OFlgn de e ghe figst-minor
switddh (42'8M 2P MO Rs A4 &%o@f&ﬁlﬁl oR%td0, l‘ﬁef@bgg)'iovifling the one
active position by displacing the’ key cap I'n e o

of theowelve dhidtinet petppesighsly) ar directions (LI, L2, H, H2)
to one of four mnor active positions, wherein in the

12.mi nor Panmethad/forguevidingnond bf twelvefdistiriot mutpt signals according
Wi t Pes (42'.a, 42'b, 42'c, 42'd) are in an

to "I“Ebf ;icontrising thedbther sferiOfinerein in a minor active

(OR3P P Y05, W Bh ST ST Ry, 4
cIoBF 38y 508 6 B i IS8 LOF] UL fygfriner
switiifeh | ([@2ta, A UA2'S| 4718}, SwhGeRT Gh N minor active position one of the
second-minor switches (42'a, 42'b, 42'c, 42'd) is in an electrically on-state.
13. A cellular telephone (20) comprising:

a casing (22) having a plurality of surfaces (25, 37);

a display screen (24); and

a multifunction key assembly (26) comprising:

two major switches (40', 40") and four first-minor switches (42'a, 42'b, 42'c,
42'd) electrically connected to the two major switches (40", 40") and to each other;

a single key cap (28) mechanically coupled to the two major switches (40", 40"),
the single key cap (28) being capable of selectively activating each one of the four
first-minor switches (42'a, 42'b, 42'c, 42'd) and of selectively activating the two major



to claim1l, conprising the further step of: (d)
provi di ng exactly four second-m nor sw tches (42"a,

W@ 2000/026825 ¢, 42"d) electrically connected to tPEI/I006/000970
maj or switches (40", 40") and to the four first-mnor
switches (42'a, 42'b, 42'c, 42'd), wherein in an mnor
active position one of the sZlond-m nor sw tches
(42'a, 42'b, 42'c, 42'd) is in an electrically

swaBhd&t 40P i . c rising. a

G0 5} i Srat il GriENRE, ho BB th . S of the

firstimiploaywitchee@26242'b, 276, 4’ ' éﬁgﬁi d(ff% f\&e-;&g?iby isti
(26).conpri§??§: two nmj or gyk?%%e (%%ﬂ, 4 ® n ¢ distinct

outpstisighils sen b wutpusted thdme she dialtifimé@ohkeydisembh2(26).
el ectrically connected to the two nmajor swi tches (40,
40") and to each other; a single key cap (28)
nmechani cally coupled to the two major switches (40
40"), the single key cap (28) being capabl e of
sel ectively activating each one of the four
first-mnor switches (42'a, 42'b, 42'c, 42'd) and of
sel ectively activating the two maj orswi tches (40,
40") either separately or sinultaneously, together
with any one of the first-mnor switches (42'a, 42'Db,
42' ¢, 42'd), whereby a total of twelve possible
di stinct output signals can be outputted fromthe
mul tifunction key assenbly (26).



