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WO 2007/026345 PCT/IL2006/000970 MULTIFUNCTION KEY
ASSEMBLY FIELD OF THE INVENTION The present invention relates to
a multifunction key assembly for an electronic device. 5 BACKGROUND
CHOPHEINMENTION There is considerable demand for the peT/z.2006/00097¢
miniaturization of electronic devices in general and for cellular telephones
in particular. On the other hand, there is increasing demand for electronic
devices that include more and more features. Invariably, these demands
result in a reduction in the display area, that is, the size of 10 the display
screen, or of the viewable area. A major reason for this being the
necessity of maintainj j % ' ngement for
inputting data. Althmm thons 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 15 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 -2- the buttons are
depressed one by one for each input data, speed of operation is limited.
U.S. Patent No. 6,441,753 discloses a multifunction key assembly for
electronic devices. The multifunction key assembly has a button member
HEXER DO FUPRE® DOWBINELDeNrface defining nine key regions, which in a
preferred bodiment, are grranged in a manngr consistent with the one
through nine' RS BN JRLAteS dp Hbmakaiimstianitkey ceessmmbly for an
kelyategidndepsesenting the five key of a telephone keypad and each
perimeter key region represents the remaining keys. However, unlike the
conventional keypad matrix the zero, asterisk and pound sign keys are

MBAIOGROUND Ty iR TRr ReFepresentative of the zero key.

There is considerable demand for the miniaturization of electronic
devices n general and for ceflular telephones in particular. On the other hand, there
1s increasing demand for electronic devices that 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 inpuiting
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



Alternatively, each key region may serve multiple functions. For example,
the five key region may operate as a conventional zero key upon a
double-click. This option is suggested, but its implementation is not
described. Whatever the case, the numeral zero cannot be entered
through the principal mode of operation and therefore every time a zero
that has to be entered will disrupt the smooth flow of data input. Itis an
object of the present invention to provide an improved multifunction key
assembly for inputting data to an elecfonic device and an improved
method for inputting data to an electronic device. This object is attained
{hierPeoss et Apaessicth ere brdane dawieaah énpas setaapers g operation is
BLUNMMARY OF THE INVENTION In accordance with a first aspect of the
present invention, there is provided a multifunction key assembly
comprisin§-twd atbiNswits e, 72 Jirdisahegos awieetiiusgtondariagerembly for
: firate mi ; : : i
S e A S M B g o
HRjer swinthes;theusingte defintap ey kepatsgiofiseledtivblyiactivatitigrred
h first-min ' -3-.and of.selectively activating the
B R A M SRS or
ernenfahgoid inlaphoswitelipad whidrdby cetotal bbsvtwedienrepstbtadistitiet five
put signals can be outputied from the uff:ifunction key assempbly, four .
SR CR g e A S
kepivdtbrhoget il iwittha mporewdthbeypafir starinadhs witeh estcidsk fndhennd

distinct output signals,being obtained when the second-major switch is
R B R A AL e R RS ol e ke
ydtciuritieeldistintt kestpopRigmly bevngmblape dunbgonth & dirsixantple, the five

SECTRR Sl e Amulanenusb seated gl A
bedogatett éxtarnalstaniptateshimion is not described. Whatever the case, the
numeral zero cannot be entered through the principal mode of operation and
therefore every time a zero that has to be entered will disrupt the smooth flow of
data input.

It is an object of the present invention to provide 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 a first aspect of the present invention, there is
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



partially located in, an electronic device and the output signals may be

used as input data to the electronic device. Generally, the output signals
will be electric signals, which may be transformed into other types of
signals. In accordance with a preferred embodiment the key cap may be
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, wherein it the major non3 active position both major switches
are in an electrically off-state and wherein in a major active position at
dedsbdnebictirechyajort swaticige slis itvan eleptricallytohestatehdhesepbeitgya or
total of three majar, active, positions, a first-major active positio
R e B e S S R R Bgpy vt of

torpistateyssilsieahsihonejopaclivespositiohecontpsped ding tththegitienaie key
of the major switches being in an electrically on-state and a third major. . .

SR 3o 05 1 PR Rt e AR Lo g diymalor Switch is
Aitvalnegusiyrinvan Q@C@ﬂ'@ai?ﬂ@@fftﬁtﬁrétm%bﬁdmf Lzm tﬂﬁﬁlerhdisrt]mct
depressing at least a portion of the key cap may define a direction, which |

BRSPS BRaPEo BT IR R PE RN G okt wih
Ascondauetiamieiaired ankadiment.fhe keymaRdaxhehenzantalals

displaceable in two mutually perpendicular directions to any one of four
Phisive pastidhs st aypieatimaiey eribdemienteninre Muasyted

BEREAdicHIRL A esRons REIRFMRNREISAUIR AR East-West and the

four minor active positions are, in clockwise direction, North, East, South

and. Westrrauvgnetiemigsprsssamlicanay ovtatite exeroaplankeaind in, or
N
Griabodinsericciorraacieviambitatiohyotizegivigniriiaabiciud positistriardgals.
O e R P UIRE ey be outputed by
the multifimeticordmycassdmibpyeferred embodiment, the key cap may be 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, wherein in the major non-
active position both major switches are in an electrically off-state 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
may define a direction, which direction is referred to herein as the vertical direction.

Further in accordance with a preferred embodiment, the key cap may be

horizontally displaceable in two mutually perpendicular directions to any one of four

minor active positions,



Still yet further in accordance with a preferred embodiment, each of the

four first-minor switches may comprise a minor base and a minor stein
extending therefrom, each major switch comprises a major base and a

major stem extending therefrom and the keycap is coupled to the major

stem of each major switch. In accordance with a first preferred

embodiment, the key cap may have a centrally located rod extending

from a lower surface thereof and passing between the four first-minor
switches, and a given minor active pbgifion of the four minor active

positions is obtained by the rod urging the minor stem of a given

first-minor switeH o intecfeurtindmraniar bwitetre sngwaliy spreparidisuisasdirections
éﬁét”[é EleRbieal SIaug I ehangeddtp %aﬂﬁg“'ﬁ}&\t%ﬂ@‘ e 8sitions are, in
thereby activating the given first-minor switch. hi accordance with another
Preferred dirdstdim e ttheastltfondtiendeay esissBmbtyenayufuathe perpendicular
SRAtise AJcah e ERRer RRYIR0 RN OHINORIOG AN A AIOPHES 1 tcast o
perpendicular to each otherforming a cross-shaped aperture, throug

wihizh chéhedatpegsesdipechirstiguide member being located between the

key cap and the fqur first-minor, switches, In accordance with a.secon
orefertod S0 HERe i HURGGr Loy AP Ay RBGFL. o cach
comigiriseoto of senond-Minar Kwite pesittectnchi panivntetathior sask edion of
nd.to all the other.switches, wherein the major stem of the first-major
P s BRI TG M STERAR G MOTDP G dpshguiput
skenidniaajbe switnltpddsesheatweéefutheifouk seeapelrhiror switches,
the key cap.(28) is -5 horizontally displageable in twp mutuall .
perpendie ST ACEIRE L REEOICEHER ) b Ao e ORGPt o the fou
pesitiohsrandiebide mminosagiise posiipooline fabd minemhactiMem extending
ﬁ%%it'ons is obtained by the major stem of the first-major, switch urging the

entH L GRIE FRtSthi RO B Hh 2 o rEEs Hiih AnBlIaTif s Xtending
tawafidsdimdiiRaicRase iy oblfR ¢ leqticahfiate-is changeshdionvich.

off-state tqQ an on-state, thereby_ activating the Fg&l?ven first-minar switch,

and by the S@rOBH#RESHEBHA M ar SiEHOR EmfiRgitRehitt: eurragr may have
dliven:8acapehinined utsab herfon | Secoasain Mo RWitshe piaR 88tiRen the
i Fstminor Switches, fnd o Shven mihor Acive position of dhe four minor active
positions is obtamned by the rod urging the minor stem of a given first-minor switch of
the four first-minor switches towards its minor base until its electrical state is changed
from an off-state to an op-state, thereby activating the given first-minor switch. -

In accordance with anbther preferréd embodiment, the multifunction key
assembly may further comprise 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 may further comprise 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



an on-state, thereby activating the given second-minor switch. In

accordance with yet another preferred embodiment, the multifunction key
assembly may further comprise exactly two guide members, each guide
member having two throughgoing guide grooves perpendicular to each

other forming a cross- shaped aperture, wherein the major stem of the
first-major switch passes through the cross shaped aperture of a first of

the guide members and the major stem of the second-major switch

passes through the cross shaped apetture of a second of the guide

members, the first guide member being located between the key cap and
hwezfoualfirstisplimentdwitcHes, amdithy sequmdiguldedirertiber BeinflotHied?) to
aqet\évr? %@' %hgrklgyn%a% at?xge t%(gi{%%rsse%: %d_%g]nognsiwtiﬁp Qc ? Pr%fs?tri%gl\éf the four
there may be exac{Iy WO major switches that are eI}ectrlca\iﬁ/pconnec e&hto
reach attrer. posaccerdarice wiltba $econdraspech Ofhthérprasgot snettaing the

there is_proyided a method. for praviding one of twelve distinct output :
R et CATBTENG (G GAR BF () rawTag o AR i
ke assemblyl doneprisinglexaetly thenyiarSwilehes- aaid exactyfabie, thereby
first-minor, switches_electrically connected to the two major switches and |

A SAPEOtR e ARG REY KHE mdh BXidaRy St HE o SO RIgfoF Vitch
wwitehas (hinerically dlisplaring thedwyi6a1 oWt RHNGOMRORNACHVE nd-minor
position to a major active position by depressing at least a portion of the

e RehlapRETesiPiRET haerubll Asrrisetirabaiidn drierdaiBmawiehistate to
Arednan aleclicall: oifalaie.and-Whetsin-RuRR active position at least

one of the major switches is in‘an electrlcalliy on-state; and (c) horizontally
displacingthi ki ags fioith & phiner the RaetRreeg st tereninisr ragiifanction
iBesHo IR AISRIARR.LOR e £RR 0,0 LG I K ALTREAAEHAY member
directions to one of four minor active positions, wherein in the minor
omadive tposithgyial fowidfirstamine mswitoHosiaretincapheddlotridatiping a cross-
s%@%%ﬂ%%%ré’v Q%%Qﬁntﬁef TDRL gt%yﬁ/ &P %%tﬁr%tgnqgj&f y\}veng; S;t)'a@slgsp {hrough. the
switches is in an electrically on-state,

cross shaped aperture of a first of the guide members and the major stem of the
second-major switch passes through the cross shaped aperture of a second of the guide
members, 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.

Preferably, there may be exactly two major switches that are electrically
connected to each other.

In accordance with a second aspect of the present invention, there is

provided 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



thereby providing the one of the twelve distinct output signals. The order
of carrying out the steps of the method does not have to be in accordance
with the order given above. For example, if desired, step (c) can be
carried out before step (b). In. accordance with a preferred embodiment,
the method may comprise the further step of: (d) providing exactly four
second-minor switches electrically connected to the two major switches
and to the four first-minor switches, wilgerein in a minor active position one
of the second-minor switches is in an electrically on-state. In accordance

with 2 thisdaspestetingpresent Hvention athare dscarevaaha ealWalerein in
telephone comprising: a casing having a plurality of surfaces; a display
SRR ERFEM attlﬁﬁﬁkﬂ%qfégea@wﬁﬁwteé?ﬁ pridhig: dRemRalior ewitekeand

and faur Hrsminas SMiehas LIRS LR O EPARSEIGChit TRE WAIRAIRS to o minor

switches and to each other, a single key cap mechanically coupled to the

48 1hajeriSRitche i tRaGRp IR ICABREING apak O PEEIEt digrpendicular
astivating gash-ope RhLtha ey firslmninarRwitchas andiRfRelaatMe Y on-active

activating the two major switches either separately or simultaneously,
pestinealitR iy Srieipptie fiebeniroiswitlsesi el atpmdorherein in a

twlye Rassipiedistngt ouL sigialsifan LeQuieyled o g]é&?ical%}é on-state,

multifunction key assembly. -7- If desired, the display screen may
lbeebr R ddhomthsupfacel shene dasidiytand ehekeyigealss located on a

side surfacg,of casj : ' f ect of t :
present inver%i%ﬁﬁ%h%fgg% yﬁé{g\%%%%@a%r%%ﬁ}/g)utpntgﬁg#%gg%zg%eesrﬁ%}ﬁ}ﬂ%e to be in
cenfiflared toideldutivedeogipen abyond of twalva disfinetsighalsp (¢) can be
compgsiﬂ - two mt%#lg)ffb witches including a first major switch and a

cn,

carried o CIOIC . g . . .
second major swi ur first-minor switches; and a single

In accordance with a preferred embodiment, the method may comprise
the further step of:
(d) providing exactly four second-minor switches electrically connected to the two
major switches 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.

In accordance with a third aspect of the present invention, there is
provided 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 cutputted from the multifunction key

assembly.



key cap capable of selectively activating any one of the four first-minor
switches, and simultaneously selectively activating either or both of the
two major switches, whereby: four distinct output signals are obtained
when the first major switch is activated at the same time as any one of
the four first-minor switches; four further distinct output signals are
obtained when the second major switch is activated at the same time as
any one of the four first-minor switches; and four yet further distinct output
signals a ' hen hoth major switches are simultaneousl|
activatedﬁgtagéeﬁgé?fﬁgv%r%lgpggyaﬁglr%ne 161{%%61:2%?@%??[_% n%rri%vr\#tc efsa'ce- of the
cEhmge mtibdimketscapthel presehbmrendiosudncprofitie tmifodlowing
preferred advantages over conventional technologies: 1. It can facilitate

the miniafurizatiga@legtianic fayieesspeaergralandesallulakention, there is
telephones in particular, 2. It can enable the use of Ia$r€%er display screens;

PSOYHIe i BTRRETBI R k& BroepbiateaijeasiddR sy as!y oneut any one
SinalR key ERAABA%RR ARSISSASR e twmﬁjraﬂesaaa%&f BRQREHAOL first

5. The single key cap can be simple to operate. Twelve distinct output ™
ngRjREEYEAeh B BETReBbYIdIoEIaEiHE N EoKRE [ EshRBHYoRERRshaBd a single

Kevtally o BRrPendiciar Aectiphs ANQEN ol EAStVESH Mirst-minor
combination with depressing the key cap at three different regions
&Wéa@mqm@_rsa@vamg@@sw tﬁf@l%’@gjem ifjevRioncarstheadiy hpParehtlhs two
dPase Syllegln theeatamLiNa RO A R e erRIRRALHRING. first
BRIEF DESCRIPTION'OF THE DRAWINGS For a better understanding
pRibe presentiraeftondad theskamhomehesame omaypbaébsafied bostiminor

Suachice. 'RiGrenael! aaye Igll?t% ttoi% CRIOPARS N0, In
wr?fc : F’ig. lisa pérspec;q/e view ?ast ﬁl%ﬁ%ﬁ%l@&tﬁ%ﬁéﬁﬁl&vﬂ/itﬁqg second
magitifuivetion Ikeychsseedbly dveoaling tortheprasemiaventbea; four first-minor
switches; and four yet further distinct output signals are obtained when both
major switches are simultaneously activated at the same time as any one of the

four first-minor switches.
The embodiments of the present invention can provide the following

preferred advantages over conventional technologies:

1.1t can facilitate the miniaturization of electronic devices in general and

cellular telephones in particular,

2. It can enable the use of larger display screens;
3. The multifunction key can be operated by a single key cap;

4. The single key cap may be operated by the thumb of one hand of an operator;

5. The single key cap can be simple to operate. Twelve distinct output signals can

be obtained by displacing the key cap horizontally in two mutually



WO 2007/026345 PCTIIL20061000970 -g- Fig. 2 is a top perspective view
of a multifunction key assembly module according to the present
invention; Fig. 3 is a partially exploded top perspective view of the
multifunction key assembly module of Fig. 2, in accordance with a first
embodiment of the present 5 invention;_Fig. 4 is a fully exploded view of
the multifunction key assembly module 3?Fig. 3; Fig. 5 is a partially
exploded top perspective view of the multifunction key assembly module
of Fig. 2, in accordance with a second embodiment of the present 10,
inven%ﬁ?*?—‘%? FEHRSIDIOHBG VR oFATE- i FiRUHCER BB sy
modulRsttEitie Bicfiey €4 a toRedeurpithe mulilungtiadey assembly
module of Fig. 2 with key cap in a major non-active position; 15 Fig. 8 is a
top view of the multifunction key assembly module of Fig. 2, in

eRREFa0ER LD dPe frstemnPRAIMEDH MIRKEW AR REPYSthRR QMM in the

where the ma'ﬁ)r stem of the key cap would be’located (dashed line) if the
refeeip Wissfabowengolisur wmigd s iatiop.\a8d ofaies multifunction key
assembly module of Fig. 2, in 20 accordance with the second

embodiment, with key cap removed; Fig. 10A is a side view of the

BRIEFNQBEEB BTIEMbY IMbHECIDRAIYYPNG key cap in a major

non-activ sition:;Fig. 10B is a side view. of the multifunction key

osethy RO S RS B I R T B rsspeme

Figy [@Ceisréedidaivievpaktive mefifanctionlkeyasbe milyiantodiite mfcbigpanying

ﬁl%igxlwfﬁe ca v\i{rfnag‘econd-major active position; Fig. 10D is a side view of
MbRCaSA ey assembly module of Fig. 2 with

Fig. 1 15 a perspective view of a typical cellular telephone with a multifunction

key assembly according to the present invention;
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key cap in a third-major active position; WO 2007/026345
PCT/IL2006/000970 -9 Fig. 11 is an illustrative view of one possible
arrangement of the electrical wiring of the multifunction key assembly in

agePisianeswith the first embodiment; Fig. 12 is an illustratiye.view,Qf Qe
possible arrangement of the electrical wiring of the multifunction key

assembly in accordance with the second embodiment; 5 DETAILED
DESCRIPTION OF THE INVENTION Attention is drawn to Fig. 1 showing

a typical electronic device 20 in accordance with the present invention. A
nort Bndind’ ealPRI@wrRE Y anvisec fdnic taliidenztoas ibys sty Figodule

Ia&@rgﬁ{gj{artﬁglﬁﬁlg%qn@}ﬁlgﬁectromc device 20 10 comprises a casing
22, a display screen 24 on a front surface 25 of the casing 22, a

mul¥Emétish kaypaisdsneyiadh epcprisprstivetivitive pfesentrinkE@ntionon key
O e R, O e S G ppesent

34 and auxiliary keys 36.” Noticeably missing fs
féf"?ﬁﬁ@ﬂmg data to the electronic device 20. Moreover, the multlfunctlon

sgpgbdjyﬁﬁg, C}n sent i ntlon s.15 much smaller than the .
conventlonal ke agr[l%ﬁerefor}(\a/&rlﬁay éf&}gﬂ?&jé%'\ﬂﬁfﬁm i}qglodule of Fig.
dlectronic dewce 20 in such a manner that the key cap 28 is located on a

S|dg %aige 3 e cas 2 of the electronic device 20, thereby
freelr% fhe greht maP(')rlt’§P 0 aEé’oP‘fﬁ?T’P&Ytesﬁ}‘Fé{éé’%hfbm@&@ﬁw key

swreblp @k sholfign2ig. &cﬁf&malﬁﬂm@l%&ﬁy@ﬁﬁm%%m@ Bfesent
iﬂ%’ﬁB% rated in the electronic 20 device 20 as an integral part thereof, or
It may bé manufactured as a separate module and conveniently inserted

an¥iggridvedtiiiisretitolas vRaube thel R IMulEHBE ey &%@if‘?ﬁ%ﬁlﬂ@@ﬂmg

he form of a module is shown in Fig. 2. For convenience of illustration
o’nly, the multifunction key assembly 26 in the form of a module will be

de¥gibpds 2 hip haswnerlinyinaeliackon e deseiionalihss Fig. 2 with key

multifunction key 25 assembly 26, but merely serves to restrict th
(@é’s‘@rﬁ)m%“ﬂé%‘fﬁ@@%@fﬁhe multifunction key assembly 26, thereby

exgliliggiframdp e, Aes SN Memheia & 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 multifinction 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 multifimction 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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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
|voated7/egast from the key cap 28. WO 2007/026345 PCT/1e29266130903
-10- It will be appreciated that if the multifunction key assembly 26 is not a
separate module but is incorporated in the electronic device 20 as an

integral part thereof, then the housing 38 of the multifunction key

assElmbﬁ 26 may be g part of the casing 22 of the electronic device 20. 5
with Fferénés 1UERGEYS Xirv LliRreRomtbitFoAnesastefibachmtical wiring

afthedantifiwittion st ambeslimentob i BesrR HRVERICRSAMRNReS
twg‘g%gjﬁa?wnc es 40, which will be referred to individually as first and

se HeRadvapiew et mammasiblnmereasemerosof Zhashicirionl wizing
ffetieachinifoabtih aly assbissly $85eRshdhird A Bb sl MiBQkiment:
switches 42'a, 42'b, 42'c, 42'd 3émd a first guide 10 me%cté§4%g§%t]ﬁ?ﬁté
major and first-minor switches 40, 42" are electrical switches and may be

DIsPAOUOD HHEORIPFRONTTAIF Y IRVIEN AfgTalor stem 46

extending from a major base 48 and each first-minor switch 42" has a

minor sterBentisaciicisgimoln Highidoshnwns2, Hicahajocsten 461ite 20 m
eachdnaiRIwrtal 40.bas tudj X defining,a longitudin :
direction of the maj%r switglw‘)ﬁ%}.gijl% @gtgebr%)?r%%&neﬁg%%%ﬁ?%%gﬁgﬁmmc
gerise?d) s sillitetrats! dneHigo lelectricatyjar teldpioting rmajpeleagsniddevice 20
&;m' ﬁgg ingyfrom. the minor base 52 qf each first- minar switch 40

are two gléﬁ%@ﬁ%b%ﬁﬁh}% TRinor ?eaaa}% g Qﬁji@‘lig%?‘éé% 58 hgLasing 22, a

BppoRingioppey assiop 26 unfaces &k GxathdikaprasaenraliolnnaaEes key

vabar elliptical shape having a long dimension D defining a 20
i gbl% .nlfagr‘é?%&ﬁég%‘?ﬁ% %ﬁ%ﬁ%"?@.%& BUSIORARISs oAb asgtipgyr ks 36.
Notivehblyppissiagriache>8ontEheidRy kapna8 Benfuhihalie%hEaRe28ectronic

tcig,ﬁt. remitiesntgf the |gng dimension D of the key cap 28. In

g\gc%ltlon,t BBty B Ea g die isrmidprgjeéitho masrat ippention is

surfacenaBeekiandincasieseridoreyedaes S eef-ibe liﬁXyC@@_gnﬁiﬁﬂned within

BB IE o dovios 301 such & mammer that e koy cap 28 1s o -
p 28 is located on a side
surface 37 of the casing 22 of the electronic device 20, thereby freeing the great
majority of space of the front surface 25 for the display screen 24, as shown in Fig. 1.
The multifinction key assembly 26 can be incorporated in the electronic
device 20 as an 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 multifimetion key assembly 26 are located, apart from the key cap 28.
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25 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

fisb pidlegnamber 44" has two throughgoing guide grooves 88, £Q,.< va0070
perpendicular to each other forming a cross-shaped aperture 72. One of

the guide WO 2007/026345 PCT/IL2006/000970 -11 grooves 68 is
aligned with the longitudinal axis L of‘t]rﬂa'key cap 28 and will be referred
to herein as the longitudinal guide groove. The other guide groove 70 is

pesih R arpresated) dheitfihmravdifinstiore kesy ampndigdadd vilhbea separate
‘herei i . The.k 8.h
o oo e AL s TS Mg e

dembeusipp At the nndtifinjeicstdrsassenariy 26 merplby perestiineiaitog 22 of

the &39951ﬁ5e59§i§92§ he first guide member 44' is located between the
first-minor switches 42' and the key cap 28, with the rod 74 of the key cap

28 passinditithougbréneectosBishapaddape e anti2tiFhidod i teguigeembly 26 in

' and between all four of.the first-minor swjtches 42'. 10 )
PR R o%@'g?eg{a 6 TRt RRAFRALSE Ty major
261intescidahich wilh thecfaced thambadimpntofitke FNE SRR witches

ises t jor switches 40 (40, 40", four first-minor switches 42
R B ST SO0 B A2 LSRR AR R HAER an st

6éa8ad AR dadcfodRtfinnehifitst iebBecanE ounds MeRlerg 445 A4t guide
Unlike the firit e[ir: odiment, in accordance 15 with the second

B8R &Nt A TSRS BB rDRIctriiRhen #0043 Hadipktogisrleswitches
Andmhey 84’ padRcaiaedeMRREs the fiksh iR SWitkirSd 4.and ﬁ%%e%em 46

cap 28, with the major stem 46 of the first-major switch 40" passi

FatNds e arsreidaethand @gohtﬁhﬁmoaﬁwiﬂqhﬁnj théh@ minor stem 50
S£RsRIBRARER ANAHMELL% ahth %ﬂéséa%%kd?te{ﬁe ReY Ay Slm(,‘lalrasr‘liyci;tréﬁe&ﬂ) has 2

second guide member 44" is locate tween the secon min

ngindina2msn dAnedkEnivgp2 ongith dieimdjmetitemot6thé thexjor switch 40.

A e, BRE o R arhugr Ry e S ity
eidectingmizgoriéudaS4viSitiilfiysextending from the minor base 52 of each first-
minor switch 40 are two electrically conducting minor leads 56.

The key cap 28 has opposing upper and lower surfaces 58, 60 and has a
generally elongated oval or elliptical shape having a long dimension D defining a
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. Oﬁe of the guide
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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 25 mechanically connecting the key cap 28 to the
majarewiches 40', 40". The key cap 28 can be moved in Vases 2006/0600970
directions by applying an external force to it. In general, an external force
is applied to the key cap 28 by an OFJ_EfiEIEOI’ placing a thumb on the upper
surface 60 of the key cap 28, or on oné of the push knobs 62', 62" and

ither depressing the key cap 28 and displacing it "vertically" WO
R R SIS A bt o mikayeagl be
displacing (he Key ca 25 oz by soomne & e (e St
isplaging, the cap horizontally applying a force t0 the'key cap
E%‘Eﬁnagfl ‘?rlél&ltgn Brgaatdnal axhd 166 dhe dingl pctBicndmHb baajlerred to

BeritehestHio travdRagddiion:hai vmeq@f&g; QY A
applied 5 imu,lta‘;eougﬁ T%re major stems 46 are prefe?%@&%%ﬁ?‘%md 74
%?ﬁ‘gﬂﬁﬁﬁﬁ%f@h tgss sfane flhienircspmeckes Bapalld te ftomdior stems

R0 wiorat BASLHOAUN I Wihe mifh S ALK 88 PR BrdOBsall AOper 441 s
vertical force is applied to the key cap 28, then the key capgﬂfils said'to
lﬁéaﬁ‘?dab‘?Wﬁ%gj'Sr%éﬁm@i(ﬁgs 40 mpd tokeytenp ABLonith dteadbis74 of the
i : 8 ey cap 28.s unp-displace
S R AR o PR e
Yl debvsen aliiornfsbsifict-Simretithedd?A. is affixed to the key cap 28

and theref I key,cap 28 remoyed the rod 74 is not in the
housing, ﬁgltigs g@vggéy‘g glédévﬁ[]ezgylﬁ S Fé]ﬁ&@e rﬁ%@ﬁﬁ%@%ﬁ@rﬁ%@%ﬂy
T @rdbaqsosiﬂoﬂsdétgrgd kmmamai’a wﬂﬁ@pﬁe@mh Qﬂeéhtil?lﬁrh%ﬁﬁﬁses twWo
abodiment, t copstrained to move horizontally in the
%ﬁ%e%ﬁ%gs@{ 4] di’lé’E%S),ugxrﬁﬁh’ﬂ’l’éorsé‘t‘f&ﬁ]ae@rﬂ%’o(fﬁ%ﬁ%n‘il,z{he%'ﬁjdﬁ'd)a
emidBace ensicainechiolmoNG: @Qﬁi&éﬁeéaib""'{fiﬁea O4ekp AUGOVEHOF) and
é(s)t(a?g 9). Therefore, h rizontgl di's'place‘ment of the key cap 28 is
constrans ifﬂﬁ%%ﬁréﬁd wihsvéskke Bircfisimbediaseniingoerdance
Wi ealdd BRedihait: 2RPedimeny Roihsnaiel Jems dé‘o%. The first

Es,gcond mbodiment) in the 20 longitudinal and'transverse guide grooves

SBemaFRtbrgiloeated betwreratlodiest-minor switches 42' and the key cap 28,

with the major stem 46 of the first-major switch 40 passing between all four of the
first-minor switches 42' and through the cross-shaped aperture 72 of the first guide
member 44'. Similarly, the second guide member 44" is located between the second-
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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directions LI, 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, 111, H2. When the key

Gab 2R 18disglaced vertically by depressing it, it is displaced, 2o {Hm D70
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)-i$btained by displacing a first end
of the key cap 28 vertically, that is, by depressing the first of the push

Wﬁ&gmﬂfmw the sjaagtad 46 @hE lbﬁéitﬁ&ﬁlﬂj@ﬁr&mtﬁh SOt major
ced verticall ; %ﬁ it is urged towards its major base WO 2007/026345
ﬁ?ﬁ‘%ﬁ% 0

86/6800%0 5588 HBR CRRAGInG SRR @Rl by spRbypehdoree to
fﬂi@tﬂ@ﬁ@p%t{ﬂﬁ%&&i&%@@ﬁmﬁaﬂwl@@Mgﬁﬂ%ﬁ%@é&i&?&ft%rmor

on-state (electricall conductln%) A second-major actlveé% osition (Fig.

soéshesoHaidod nyaisatibamy bote vsHirdnends lﬂ%‘%}!ﬁ% rogs GatipalRpplied
Gakitaeeepressingth LS%RQHQ @@Sﬁé«iﬁ P 1hah QRIS EIRRI R fhicient

stem 5 46 of the second-major switch 40" is dlsplaced vertically as it is

b@%&@\/@lﬂ%ﬂﬁ@%ﬁf@ﬁ vgheteby changing the electrical state of
the of the %%ﬁ@r{w&\%@eﬁdd{%ﬂ %fﬁ%tei% aOPIIRE A o 10D.

third major active position (Fig. 10D) is alned y displacing the whole

&F BeeREIEHalPRE Veamiplifl, tﬁi&@ukﬂby@e%ﬁeﬁmnghméempme%uﬁsmé Bobefin a
%Iﬁy &%@?e%ttzﬁé ﬁ%oﬂﬂg t\/ﬂegg éés%ertl Kc?@al%r}%§ gﬁghgg te} %é ?(ey cap

that bo h major stem are displac the nging t
é&dﬁmrathsthear oﬁp@& mamdmmm&mpmﬂmﬁ@n bib SAatetouardisplaced

-sta ot ajor actijve SItIO of the keyca
NEnate HUNIEE TG R T R

eqstone of
moeﬂiee}gega:;aﬁasmdhhemﬁm\@ﬂmm gagefamszeamw phsii7dyis Mot in the

B A T TSR g

lseqﬁfmadlb@ ie maﬁea»rba@rnst%@ @ﬁ%@aﬁn coneuching:pboatiarst, ane el 74
the minor switches 42 (42a 42'b, 42'c, 42'd), 42" (42"a, 42"b, 42"'c

ZFZGB?SWF% ocRIeR W%ﬂﬂé{dﬁm@g@ srooves 68, 70 (Fig. 8) and i the

second embodiment, the major stems 46 are constrained to move horizontally in the
guide grooves 68, 70 (Fig. 9). Therefore, horizontal displacement of the key cap 28 is
constrained to Jongitudinal and transverse movement, corresponding to movement of
the rod 74 (first embodiment) or the major stems 46 (second embodiment) 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 hérizontal
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 fowards its major base
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cap 28 horizontally either longitudinally or transversely so that force is
applied to the 20 minor stem 50 of a particular minor switch 42', 42" urging
it towards its minor base 52 until its electrical state is changed from an
OMOstatEPsidEtrically non-conducting) to an on-state (electriealiyir.2006/000970
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
gg pplies force, to the minor stem 50 of a particular first-minor switch 42

HERt S 8E B tin e \ssbid it dhattrtnninnrupphed tdrem whf-state
(RIBEH SE e DA RIS 8 2B CGR G BRE SN (ﬁdlétg’lgm% U major
|

ignal is gbtained for each combination of a giveri major active position

3 § Pt AR g A davebisireddey tisplestmatetrdjendofsiergycrap 28
i i 4 cO e m jor stem
20RER6APIEET uggggﬁ%os%%sg A4 é%ﬁ’%f?b"ézﬁ“eﬁ&tﬁ@‘% ggﬁﬁtOfs ¢

thumb from slipping when lacing the key cap 28 horizontatly or when
e Gpbeassrenthummipisattehodlidn dieplaceth veaitaibyprsit knolpsd@wards its
' e.mai i sitigns_(Fig. 10B, Fig. 10C and Fig. .
B e T g N R e e 0 W o
dEpi&oenmenoE-distetiormLonkatell, A2thitdhmifey aefivansbiiofNGUINILOD) is

lvation of.a particular _minor switch 42', 42" a tota] of twelve distinct .
gigj{%ut sighals f(:aglnn%e S0 E%%&ts#\é%%%ﬁ ?%%%fgﬁ?ﬁf’ﬁ?'s&ﬂ[: rffepressing the
upptiontdd 60D fHhe ey ohplE8ke\: topsh dathtben SRIWOGMLIKAEONES 262"
par icy aré?inor switch 42/, 42" ,delfine first, second, third and fourth minor
ACVE pOSHORICH AR 35?)‘%9 PePA SR HETRRYSABIRS Jieclectrical
satddLbethnajoe se nukbd SHOCTRIHDME HONAS dodeBIESRRL the ckier words,
nymerals 1, 2, 3, 4, 5, 6, 7, 8, 9, 0 and the functions "clear" and "back

ST PN PRSIt A dBRriEHSaBrAS if Aedierchietivn plrstaimelahdensirane of
aetive;pPsiieneanerugad to represent these twelve outputs is a matter of
choice. As a non-binding example, the four output signals for the

numerals 4191 the kewicanA8ihgscbeenfimnvad iof o gipenspaiay dst Ghrasitdn by

P&ﬂﬂc? firelimaigy, antbhirhesition G . aleng, with.the,first, seco
ﬁq and fourth minor active pogg%ng?%%%%%ﬁgégy; tﬁle(%m;lg the key Cap 3o
particular "minor active position". A "minor active position” is defined herein as an

on-state (elecirically conducting) of at least one of the minor switches 42' (42'a, 42'b,
42'c, 42'd), 42" (42"a, 42"'b, 42"¢, 42"'d). This is achieved by displacing the key
cap 28 horizontally either longitudinally or transversely so that force is applied to the
minor stem 50 of a particular minor switch 42!, 42" urging it towards its 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



10

15

20

25

four output signals for the numerals 5, 6, 7 and 8, defining a second set of
outputs, may be obtained using the second-major active position (Fig.
10C) along with the first, second, third and fourth minor active positions,

rgﬁp%t;)ﬁgmsand the four output 20 signals for the two numq,r@ﬁ)?mgﬂ,&ggim

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 ffinor active positions, respectively.
Reference is now made to Fig. 11 showing an illustrative view of one 25

ﬁ@ﬁf&h&@}ﬁﬁt&lﬂ@@hﬁb&iﬁ@i@[df’@tﬁiﬁﬁh’iﬁﬁhvﬁﬁpgi@@ Wadmdidfngtignteley cap 28
sembly. 26 in .accordance wijth the first empodiment that will enable
I e P SRR o RGO RS R TR REgh Knobs

A20VEinddrirdyecud Bjesesiviion astive pdsitiors drtize foB! FIsHT0MehsWitcheD) and
42' (42'a, 42'b, 42'c, 42'd) are electrically connected to each other, with

SR oF QT RAEHR AMGE Tt RRTEPTRARSINSalR Bheof BHHORARRAN displacement
WA IIB PETHIE2PO6(I0A9 18y Lap SwHGheAths %q%rpﬁfhe?pamCuial

electricall conductlng minor leads 56 of each first- mlnor switch 40' being

SHREFSHRrR A hipideobirt v slittioghipwpnttienaly el sbieinsd The
abePRBrPGIeN sHHLARe A diRBE I ehe Aatrigallypand %y%p%@ Qhd the

lead 56 of each first-minor switch 40' being electrically common and

SRSUHEREITy atiom; Rfstr Raviicplarpoire, atddudilt $ijhadefinatfasiysgcond, third
SRa9Rdrdhnehangdou mgﬁgro??ﬁé/ﬁe%& i9gs, are denoted by (1), (II),

(1M and (1V), respectively, and the output signals for the first and
second mdjSraaedivdipdiigonsmmed onoteaiilsl oixdne ﬂmSE(M@)lve distinct output

\;ﬁegtt bgré%m méslﬁ%t&%%palsnl agcy rgragl 8 W'@é@ﬁﬁ% t nd, o? %J%I(}/tle s "clear”

utput signal for the naiméral 2, from th utputs, is

gméﬁbad@pmmﬁhdéiﬂycb)pﬂmwbmmemh@m&@ ptretiig; thsificsts pughminor
depresseg +S0 that the irst-major swijtch 40' is in an Tgtae As
o Rl Sy B B R A ghaore: As

mﬂmﬂﬁgaﬁmﬁpldhﬁ@mwbmmx@am&rnhmﬁ@bﬁlﬁmm th arﬁm,oﬂkfﬁ_mng a
SRR LTRSS B chmbnton () (1,980,
along with the first, second, third and fourth minor active positions, respectively; the
four output signals for the numerals 5, 6, 7 and 8, defining a second set of oufputs,
may be obtained using the second-major active position (Fig. 10C) along with the
first, second, third and fourth minor 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'¢, 42'd) are electrically connected

to each other, with one of the electrically conducting major leads 54 of each major
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15 switch 40" is in an on-state, as shown in Fig. 10C and the key cap 28

is in the first- minor active position. In order to obtain an output signal from
the third set of output signals, both major switches 40', 40" have to be in
am@retatedthat is, both push knobs 62 have to be depressetkas®bowmrg
in Fig. 10D. For example the output signal for the numeral 9 is given
symbolically by the combination (1Xb) + (IXc) + (I). 20 In order to output
other signals, such as letters of the ak}ﬁa“bet, the key cap 28 may be
"double-clicked" before it is disgaced in the manner described above.

Ardbadlei0ormdrnsoré brmleetisnlbnpradrciaaaiperelends e af each first-
Hherefemih yos %{EEtHEéﬂffréﬂﬁHﬁ&;c’%ﬁ E}ﬁenHﬁIf r%&%eﬁ%%ﬁgg;/conducﬁng

symbols, functions, etc. can be outputted from the multifunctio

AYeRisRALZ 95 mehererior switohy 4B 0L aid. the sitewilectivill)stanilecting
VIENL P08/ 6RPSSIB 8 Al at fordh ctrical- wiring of the

multifuﬁction key asgie%rlingi%ﬂ %T%ﬁjg%%éoér aer%% ?/\{/?ﬁ}%fﬁaeﬁ e((";’f:)omﬁi(:jon and grounded,
embodimeFerisivitize pokyobes niudtidutpticigoels Asshmbityt2Eetompiomité and

i s those obtained.for.the first e iment. Th
BRI S0 A2 LS S I SOEANS, m
BOFIORE 3EHRCHH UROBBAOAEOBodb-n{diBioactRib paFitor2:ed dabibe Hoyrxh)
oRg-mi itches 42" (42"'a, 42"b, 42"c, 42"d) are electrically X
%gﬁn@%t d%%r%ga%‘{ %]}'hef},\%m gl%%g% 98- o & nmf%ti Hample given
ltae Sthofetei sigjel Suvittle 40imeai] andiene ofctidleatriadittputs, is given
conducti ingr leads, 56 of e first-minor switch 42' and each )
§ cgﬁdﬁ%lgﬁo?%\%hecﬁoﬁ%%%gc%ﬁtﬁcém drhiforbedgthatsindmob 62 is
digetssadlysctnd tiositgsranigsd oael U0 RasRBRISRRVECEIMN 49180908 and

the other electricalltl%ec nducting minor lead 56 of each first-minor switch

54 ERAPIa SPERRAR I ROSIHG el SStlany: demaviont siagal for the
aRuadRe; ibe ek HHaReLPWRIBhBIORAERFCORIGIBAI P 18 combination

multifunction key 10 assembly 26 of the second embodiment, by applying

%@aﬁ_] Elh 18k Bpdhétisaend mshidkgobap2siaslapsenide ddoheestend-major
Syt £ ol P T DU BN
minor active position. In order to obtain an output signal from the third set of output
signals, both major switches 40", 40" have to be in an on-state, that is, both push
knobs 62 have to be depressed, as shown in Fig. 10D. For example the output signal
for the numeral 9 is given symbolically by the combination (IXb) + (IXc) + (I).

In order to output other signals, such as letters of the alphabet, the key cap
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 multifiunction 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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(IXb) + (1), that is, the first push knob 62' is depressed, so that the
first-major switch 40'is in an on-state, as shown in Fig. 0B and the key
cap 28 is in the first-minor 15 active position. As described above, the only

difierens@deiween the first and second embodiments being that inthe o7
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' to obtain a

particular minor active position of the-Kéy cap 28. Whereas, in the second

embodiment, it is the stem 46 of the first-major switch 40' that applies

e, 2Me 2D anittd)star (5 fifie prbiclintiistmises iR ami)e2 e,

sz{f,l;a 46eof1th se@ond- mag%ﬁ switch 4Q" that, applies force to the minor .

R P B0 eIt 3 0 i 5085 Sl gpnducting

migjor haidveSpagitachahher kexeRRES 40thdONer TRe GEUHMER I ducting
ibed to a certain degree of particularity, it should be

has been descr
EHBBFS’?‘E?(S‘% %Péa%s’asﬂﬁé?&ﬂ%w%rﬁadiﬁ%ﬁﬁ& seQnSLIRIRRY Fiieh 42"
Wiip il cepelin B dHRb ) e @R O MNP B ARNSHEINALIEF HBR YT cach

In particular, the present invention has been described with reference to a

Safiota e Adhe Pommdy Eie ipthar sloetpisriei sevstipgnmiprasiead 56 of each
inueniRRiswieh ANaNRBIRIGABRI S GISRHRRIGHCYIGRS  ddotfdaMBinmon

1. A multifunction key assembly comprising: two major switches, a
SryBedvitch, a second-major switch, and four first-minor switches, all

of the switghesgiRdaRigsLIcAN.Copnasted a%gggg ?{ﬁn%fm% %rg&gl%%xon key

cap mechanically coupled to the two major swit e single key cap

BeseyBHPANE e sehomdl eriybadiivetin amyplyiegthdserfeuseficftapiraions to the
Bisipand lenes N IR G L PR R o
heitohmsralvhefistny ediaitobtwé vepossiblsiveissinabolicplly digidalseabibstion
B B S el s ot BB RleT St
40’ is in an on-state, as shown in Fig. 10B and the key cap 28 is in the first-minor
active position. As described above, the only difference between the first and second
embodiments being that 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' to obtain a
particular minor active position of the key cap 28. Whereas, 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" 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 fo other like electronic devices.



major switch is activated together with any one of the four first-minor
switches, four further distinct output signals being obtained when the
second-major switch is activated together with any one of the lour
first-minor switches, and four yet further distinct output signals being
obtained when the first and second-major switches are simultaneously
activated together with any one of the four first-minor switches. 2. The
CLmyRifunction key assembly according to claim 1, wherein the key cap is
activated by moving.ifrom. a.majornop-active positign to a major active
=posilion, the key.cap being moyeable from the major nan.active position
. lo thgi major active spog,ition by vertically depressipg atrie$as_t a portion of
e key cap, Whereifi in the ' mafor ndh-active Posifiohbott Hgjof siitchest -y
coBpaIRtaAn electfiealy  Off-state and wherein in a major active position at
leastonenot thecemajor switchesdslilvanelectdcaly on=state, thete being:aes,
=ntotalof1thres, majer active positions.a first-majoractiveosition, =ny one or
n€OUESPORAING.10, 0ne of the Major syitcheg being in an electrically on-, -
state, a second-major actlvg: :posmon corresponding to the other one of

e major switches being in At eldctiically Bri-StATE Hitd ‘a tifd hajor> > &=

“Lactive pusition torredpendifig 6 the G bjor switcheds béingelve possible
disimttaneocusty i amelectreallyonstatet S I hermultiftnction:keynction key
=sassembly:aceording to-claim,- whereinsthekey cap-is horizeontally . £: st~
nagigplaceahle in uo:mutually, perpendicular directions to,any gne of four, , .
sominor active Ip%sultlgggr. 181 SA{.i Tch‘*e n}ltéltlfunctlon l&ey ‘asis‘embly according o ~

claim 3, wherein for each éombination of a gi/en nitior dcfiieposition and==
s*gartfellar fidjbr active pusitivrref thelRey cap d spécific distirdt dogputour
fisignal of thestwelve possible distinctoutputsigmalsdsstinet  output signals
being obtained when the first and second-major switches are
simultaneously activated together with any one of the four first-minor

switches.

2. The multifunction key assembly according <to claim 1,
wherain the key cap 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, wherein in the
m&tor non-active position both major switches are in an electrically
off-state and wherein in z major active position at least one of the
major switches is in an electrically on-state, there being z total of
three major active positions, a flrst-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
actlive position corresponding to the twe major switches being

simultanecusly in an electrically on-state.

3. The multifunction key assembly accerding to colaim 2,
wherein the key cap 1is horizentally displaceable in two mutually

perpendicular directions to any one of four minor active positians.



outputted by the multifunction key assembly. 5. The multifunction key
assembly according to claim i, wherein: each of the four first-minor

switches comprises a minor base and a minor stem extending therefrom;
each major switch comprises a major base and a major stem extending
therefrom; and the keycap is coupled to the major stem of each major
switch. 6. The multifunction key assembly according to claim 5, wherein

the key cap-has a.centrallydocatedsod extending from alower surface, =~ -

wniiereof and passing hetween the four  irstminor switches, and a given -,
_minor active position of the four minor active positions is obtained by the”
“*fod Urging the Thidsr steém"6Fa givenTirst-rinor switeh of thesfour e distinct
CUfiFstimifiot Switches tWwarbssits minor biises until itsi refectrgabstatesignals  is
cuchanged fronhamoffestatecto an enystatesthefeby activating the given
first-minor switch. 7. The multifunction key assembly according to claim 6,
further compising a firs{,guide member haying two throughgoing guide, =
rooves perpendicular to each other forming a Eross-schape aperture,

g rr“:’Ef“uTijh which the rod passes, the first guide member being located

betweEn'tié Key? cap-and thesfaurfirstsminerswitches: 8: 5The multifunetiorsnd
2 keyassemblraccoidingte:claimb, further comprising four second-minor
switches. e|ﬁ§§ﬂ@&“¥mﬁ@ﬂﬂe@8ﬁo@&@Chaptlﬂﬁﬁ and {Q all the other najor stem

«=SWitehes . wherein; the major stem of the first-major switch passes
betwgkeen the four, first-minor switches; the major stem of the second-major

switch passes betweenthe folr SecBRtmiRorswitchigs! fgior swites.

6. The multifunction key assembly according to claim 5,
wherein the key cap has a centrally located rod extending from a lower
surface thereof and passing bstwsen the four first-minor switches, and
a gilven mincr active position of the Ffour minor active rositions is
obtained by the rod urging the minor stem of a given first-minor switch
of the four first-minor switches towards its minor base until its
electrical state is changed from an off-state to an on-state, thersby

activating the given first-minor switch.

7. The mnultifunction key assembly according to claim 6,
Further comprising a first guids member having two throughgoing guids
grooves perpendicular tc each other forming a cross-shaped aperture,
through which the rod passes, the first gquide member being located

between the key cap and the four first-minor switches.

2. The multifunction key assembly according to c¢laim 5,
further comprising 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

gecond-minor switches;



the key cap i.s horizontally displaceable in two mutually perpendicular
directions to any one of four minor active positions; and a given minor
active position of the four minor active positions is obtained by the major
stem of the first-major switch urging the minor stem of a given first-minor
switch of the four first-minor switches'towards its minor base until its
electrical state is changed from an off-state to an on-state, thereby
activating the given first- minor-switch; \and: by-the saajer stem afthe mutuaiiy

peSELONA-MAj0E sWiteh Lirging am§ @HQ%@%@Pfﬁr%Ych%%Q”&'m'ﬁ%@s, and

switch of the faur second-minor. §WitCh%S _towagds its minor base until its
d, grvern minor 4Cllve poesition, o “net DU ml{lor ?ﬁthB pOSlthl’zS
electrical state is changed from an off-state to an on-State, thiereby

5 aGV ARG they giveh SEeld-Sriflorswitdh. I 1TRE Hififuntticiykeysoine the
miagsefisy agEordingiit:elaih8 " fukttver comprisingtexactly fwerguidest-ninor
swmembersyeach guidexmembeshaving: two:threughgaing guide greeves:nged
c-perpendicular.to.each other forming a :cross-shaped apeyture, whereingthe . _
m;m@logvds_t\.e(,m,OfaghC? grSt‘Erl“peaj%r jsg\{“fltcigc ma%%estthroggjgrgggm%roosfs Sh?Pf“end Urging
., aperture of a first of’the guidae members anc?t e major §t@pfoﬁhe“ o
~'8etond-major Switthipasses thrdtigh thie EHossshaped apktttdresfy:d-minor
SwskETtd bithelguide niértierss the first \gdide miemberbeing locates changed
fretweerf thetkey cap andothesfour first=miaor switchespand-the;sespnekcona-
mi geidesmember being located between the key cap and the four
second-minor switches. 10. The multifunction key assembly according to
claim 1, wherein there are exactly two major switches that are electrically

connécted 10 eath othet T~ ethod f6F providing 6he o tkelve distirct  ©-
Fubitphit Sigialrs-EenTEsing tHe'Stepsbf. {ayprovidingea multifunctier keseving
twassembly:comprisingiexactly-two maajenswitches andexactlyfeur sorming a
crfiest-minonswitches glegtrically, «v. major stem of the first-major switch
passes through the cross shaped aperture of a first of the guids
members and the major stem of the second-major switch passes through
the cross shaped aperture of a second of the guide members, the first
guide member being located between the key cap and the four first-minor

switches, and the second guide member being located beltwesen the kKey cap

and the four second-minor switches.

10, The multifunction key assembly according to <laim 1,
wherein thers are exactly two mador switches that are electrically

connected to sach other,

13, A methed for providing one of twelve distinct outpu:
signals comprising the steps of:

fa) providing a multifunction key assembly comprising exactly twoe
maior 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) wertically displacing the key cap from a maijcr non-active
pesition to a major active position by depressing at least a portion of
the xey cap, whersin in the major nen-active position both malior

switches are in an electrically off-state and wherein in an active



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 at major non-active position to a major active

position by depressing at least a portion of the key cap, wherein in the

major non-active position both majorzgwitches are in an electrically

off-state and wherein in an active 20 position at least one of the major
poswtiichesis inan electricallyenwstate; and (g)borizontally. displacingthe, on-
st Key.capHfrom a minor non-active position to a minor active position by

displ ing1 the key cap in one of, two mutually perpendicular directions to

one § Csfouro rrﬁizn%lr%éﬁgedp%%‘lﬁéﬁ%? whereir ?%ﬁ/ gna@ mitior foR-attive’ " ==V
P positionall folit first-rind? SWitches are in i efééftically? offstatwahd one of
twivheréirrin a minoreactive positiorsore of thefirstsmindr switches isin antive
poelectriicallywion-state; thereby-providingrthe one of-the twelve distingty  £irst-
ni QUEPYL:signals, 12. ;\the methad for nroyiding one. of twelve distinct output .
_.Signals acgordlngnto claim 11, comprising the further step, of: d)(growdmg
aclive CFlLlOﬁ e ol ithe 1ffh—m~nok.swﬁtcnes 15 %P a ectridally

exactly four second-minor switches eTectnch connected to the two
P miafor switdie§ AndFto the fBtir fifst-nfindr Switthes, Wheieintihsaifinoroitrst
sigetive position one of the second-minor switches is in an electrically

on-state. 13. A cellular telephone comprising: a casing having a plurality

of surfaces;a digplay.screen;and:a multifynctiop key.assembly ;.. ,uepue
-1 §omerising; two major,switches and four first-minor switches electrically

connected to the two major switches and to each other; :

{d) providing exactly four second-mincr switches electricall

-
<

connected to the two majer switches and to the four first-mincr
switches, wherein in a minor active position one of the second-minor

switches is in an eiectrically on-stats.

13. A cellular telephone compriszing:

a casing having a plurality of surfaces;
a display screen; and

a muitifunction 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 cep mechanically coupled te 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 #he two
major switches either separately or simultansously, together with any
one of the first-minor switches, whereby a total of twelve possibls
distinct output signals can be outputted from the multifunction key

assembly.

14. A multifunction key assembly configured <to selectively
output any one of twelve distinct signals, comprising:

two major switches including & first major switch and a second
major switch;

four first-minor switches; and



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 ot twelve possible distinct output
signals can be outputted from the multifunction key assembly. 14. A
multifurctionkey assembly-configured to-selectively: OLtpW AN PNE. OF o ¢ the
=Jtwelve distingt signals, gomprising: two. major switches including a first, . -
-;Major srwggphagg %hseeg(‘ggd _major VS\,W'L%Q; lfourhl;!r;:se -minor switchés; and 21
a single key cap capable o seciecﬁvéTy ‘a”c?lﬁ/é’ﬁng‘ any one of the four
first-iinor switches, and-simataneotisiy selettivety activating eithersr maior
svhpth of thectwoanajor'switehesprwhersbysfourvdistinctioutputtsignalsrare minor
swabtained when the first major switch is activated at the same time as any
one efthe four first:minar, switehes: four further distinctioutpyt signals are. -
n=gRtained. when.the second, major. switeh is activated at the same ime as
““any one of the four” First-minor switches: and four yet further distinct™* 7%
“5ttplit 8imals-aréobtdined when both major switches are simultaneously
activated atthe Bare time ds any onerof the four first-minor:swichessn both

major switches are simultanecusly activated at the same time as any one

of the four first-minor switches.



