LI GHT DI FFUSER ACTUATOR FI LM (LDAF) KEYPAD MODULE FI ELD OF THE | NVENTI ON
The current invention relates to a keypad nodul e for nobile phones, and
parti cul awbyoton7acokeypad nodul e provi ded with an i ncor p@casedodsiogeus?

D ffuser Actuator Film (LDAF). TECHNI CAL BACKGROUND A nobil e phone is a

wi rel ess communi cati on appliance capabl g of allowi ng the user to carry and
use it. Such appliance may have diverse designs of the hand-phone term nal
conpri sing bartype phones with exposed k tt fliQD- e phones,

fol dup type or Légh"ﬁ IFRPSER AT 'BFMﬁ/@RE’nﬁggéApdwbme further on
the portability and outlook. In addition, the hand phone includes a keypad
assenbly as inEut means for carrying out several w reless conmunication
functions. TheFIELYHOF THE WENEION| v of individual parts, stacked up

toget her, and has nuneric and al phabetical characters and / or synbols,

whi ch are depressed or touched bé t he user. A nor malfconve. ti ﬁnal kerépad of
the pri®r art iThejaustenhinventionirglaias fa & keyprdiEpdylg, %@P%‘B?yp PPy web

to activat e,tiigiahRed b!kypREMANRY StbviBey RitR ah aieurpérateacliigiet Diffussrdatrater unger
and netal -donme providing the user with a tactile feeling. The current

pl unger sh&MNJLA4¥S either linitation on the keypad height and/or are
restricted due to its nechanical properties, which result in too many
| ayers of conponents and/or difficulty to achieve the web thickness, due to
manuf act uri ng PEGERYCALBACKGRAUND Therefore it is inpossible to have even
click ggtio. In addition, the current plunger sheet may not be able to

of fer good tactile feel, transmt input force frgmthe ket%{-tp%to t he net al
done and to | afi Mabile phenecis,@ wisgless camaupigption aprliancg Sgpatle of gllowing i€yt ¢ e
prior art &ér BUar§amy Use i"Sudh apphdnte ay/ Iive aliversedesigns of the hand-phone

terminal comprising bartype phones with exposed key buttons, flip-type phones, fold-
up type or swinging type compact mobile phones to improve further on the portability

15 and outlook.

In addition, the hand phone includes a keypad assembly as input means for
carrying out several wireless communication functions. The keypad is an assembly of -
individual parts, stacked up together, and has numeric and alphabetical characters

20 and/or symbols, which are depressed or touched by the user.

A normal conventional keypad of the prior art is just an individual piece of key
top whereby it has a web to activate the tactile feel and/or have a separate actuator
and/or plunger and metal-dome providing the user with a tactile feeling.

25
The current plunger sheets have either limitation on the keypad height and/or are
restricted due to its mechanical properties, which result in too many layers of
components and/or difficulty to achieve the web thickness, due to manufacturing
process constraints.
30

Therefore it is impossible to have even click ratio. In addition, the current plunger
sheet may not be able to offer good tactile feel, transmit input force from the key-top to
the metal dome and to laminate the key top as a single layer.



adequate for avoiding the tedi ous anount of mechanical errors and do not
allow a reduction of the hunman factor, because they are either restricted
by manuf asbuoniongigoocess constraints. In addition, the egmrsenbosieysad |ight
up portion is provided by many light emtting diodes (LED) and/or an

el ectrolum niscent (EL) lanmp. The LED I bght ed up keypad view fromthe user
provi des inconsistent |um nescent, this'is due to the placenent of the LED

which is designated at the specific |ocatio t he pr.int |
oy Top. Thi s Aseathedkaropds gbia Briorcangrd hdk e7y nePnyBep: St 8nd” ' "

Fo i gh eno e et e | Lt Sareo. Fh e |
_ : e other alternati '

provi des urgdustion Pl fHenbupamfader, preaYssythey gre t‘?lﬂfggri fésﬁbcrt%d(s)gy Irr@%éjﬁ%}uor*rnanp

consuni ng BsE€B&HsMYintsSUch EL lanp had shorter |ife spend, the printed

dielectric layer, provide the |um nescence |light, subject to user operating
pressur®, result to the peeling of dielectric ink layer fromthe carrier

filmafter a pgyh@ficd e dRrent REYpRENGRt up pertien isspravidee By mangrigh eteittingk
nodul e for rmbﬁ _eﬁlg)ﬁor'les mﬁeghk%}{/pgrpgne%ﬂ E)eel sﬁrt IE '.ny Y Igh &)}/.Zlér egP?fi
al so bei ngdisdpen(iEP)andiqrreelectiplinypisrert dELEPRG- @%%g ﬁd'gﬁ%ﬁf}ka%etyﬁ?e Peduci ng
'L Q?ngrr})g 2; frlglfng{hh?vlgey?fqdm&gﬁc%r%%ﬂéiﬁqminfg@éiﬁﬁmlseisIde&stoethecmadenwlnt ehthegy by
~emtting diaodes or the key t '

must  pr ovi 4EDawhicth st dasignaiRd ?{ég%éigi%“g'%'f’ it ﬁ‘%‘gﬂ}’?&o%gﬁgcgﬁﬁ%mta g(rj s
\J'Sg\rfv STdi;Setrgﬁ ﬂg%arnot GpHPRNESHS maﬂsbﬁéaa]?ttae L&Dy stch @bheept sequirel soanyd

. | pressure, _al so, capabl e of providi N I
and even cI"Q%tI@"ﬁ'gt"igcﬂ'oqeﬁﬁBFngﬂ P?/"@B‘H b f‘?fé’ﬁ'inﬁéo?‘f@g?r?%%?e%‘uspﬁ@hgﬁgr%ﬁni]er
: fo gn éti Ioﬁy%gheé %‘Rérfah%dﬁﬁm\éﬁu@! BDY&dnp bl’lrmeidbeyapwmrmmimesoeht orh thepkaystopt

I's disclosedr-conprising a Polycarbo . hyl
Ther epht al Bubit ipegstlyrandfarge ﬁ”rﬂ'ﬁﬂﬁﬂgﬁ g5 ggr?m@?"glﬁ&%sq% aégé}gynr%}: g{éo%géﬁ Pu g =ne
mcro dot shd BAALEERlidMctid tiyer, pibdde the luminescence light, subject to user operating

15  pressure, result to the peeling of dielectric ink layer from the carrier film after a period

of time.

Therefore, there is a need to provide a keypad module for mobile phones which

overcomes the shortcomings of the prior art, also being slim in thickness, as well as

20 being easy to manufacture reducing the amount of involved human resources,
conserve less electrical energy by using less light emitting diodes (LED) for the key top
luminescent, and must provide an uniform luminescence fight up to key top icon from
user's view. The luminescent component must also be robust, able to withstand user's
operating pressure, also capable of providing a good tactile feel, and even click ratio,

25  importantly consolidating the light guide and plunger into 1 layer.

For the above purposes, the keypad module of the present invention is
disclosed;—comprising a Polycarbonate (PC) and/or Polyethylene Therephtalate (PET)
film with moulded plunger on one side and/or with a micro dot structure or micro nubs

30 form and/or screen printed on the opposite side and a metal dome sub modular
assembly for a.total keypad solution that can diversify away from the current keypads
and overcome the shortcomings of the prior art. Such a keypad module is claimed in

independent Claim 1.

35



form and/or screen printed on the opposite side and a netal dome sub

nodul ar assenbly for a total keypad solution that can diversify away from

t he curr &NO 2RENIH@8 and overcone the shortcom ngs of th@&CPHISGeNsaNe487 Such a
keypad nodule is clainmed in independent C aim 1. BRIEF DESCRI PTI ON OF THE
DRAW NGS A detai |l ed description of the ip,nvention will now be provided with
reference to the acconpanying drawings in which: Fig. la shows a front view

of a silicone rubber plunger of the pri ;. Fig. 1b shows a cross -
sectional Vi ewB&*EFIp@Dsﬁﬁ'gquFu%B%%% of Fig. 1a; Fig. 1c shows an
enl arged view of detail A of the plunger of Fig. 1b; Fig. 2a shows a front
view of a silicone rubber key of the prior art with actuator: Fig, 2b shows
a X-X cross sécdataied dQFP'&UOBfOftﬂT?e'"g‘F'RPEdH nPWt?Se‘?rowng \‘f\‘ﬁﬁ%I ﬁef’gge[nﬁgll% Cof
Fig. 2a; FihgecomSaryidraingsH whieigd view of detail A of the actuator and/or
pl unger_ of Fig. 2ab;” Fig. 3 shows a cross sectional view of a keypad wth a

normal Actuator stack-up; Fig. 4 shows a cross sectional view of a keypad

modul e of ERE 1kRKERE aGRonibh cRE siiidYes fubBet bioRger @i tHeysrair astct uat or il m
(LDAF) stack-u 5 shows a. cr osO? sectional,  vi a”._keypad nodul e of
f )

) , Flg. > | ew of
the invent Fih 1gashﬁwaarr6?me°i'?f@w'em 'l?s%'l":o%t"ﬂpaqe6|pml"9?rn? A8 st ack- up;
Fig. 6a shews 1388h6wHbAGARJHIONIGY bf dethil AIDF the imge of Fig. Lb;ght di ff user
actuator film LDAvlf)Bégnd net al nodul assenb] 6b shows an

g dome su r - Fi.Qg.
expl oded | EImERENEWh 231N VigY A SIEns [4PReT £ gt IREPTal T UMILFCHtPH ( LDAF) and
net al qome FrupbaHbwsas XagseodY Fectibhd) viekd of trevellidone rdterdtegrwith aetuator of
I sonetric view, Fig. 7b shows a Dot Pattern side isonetric view, Fig. 8a

shows the Pi%rger side in detailed 2D view,
Fig. 2c shows an enlarged view of detail A of the actuator and/or plunger of Fig. 2ab;

Fig. 3 shows a cross sectional view of a keypad with a normal actuator stack-up;
Fig. 4 shows a cross sectional view of a keypad module of the invention with an
15  inverted light diffuser actuator film (LDAF) stack-up;
Fig. 5 shows a cross sectional view of a keypad module of the invention with a normal
light diffuser actuator film (LDAF) stack-up;
Fig. 6a shows an exploded isometric front view of the Light diffuser actuator film
(LDAF) and metal dome sub modular assembly,
20 Fig. 6b shows an exploded isometric back view of the Light diffuser actuator film
(LDAF) and metal dome sub modular assembly;
Fig. 7a shows the Actuator side in isometric view;,
Fig. 7b shows a Dot Pattern side isometric view,
Fig. 8a shows the Plunger side in detailed 2D view;,
25  Fig. 8b shows the Dot Pattern side in detailed 2D view;
Fig. 9 shows a cross sectional view of the Light diffuser moulded with actuator;
Fig. 10 shows a partial plan view of the Light diffuser moulded with actuator;
Fig. 11 shows an Isometric cross sectional view of the Light diffuser moulded with
actuator;
30 Fig. 12a shows the LED light energy only partially transmitted into the diffuser film due
to the thickness of the film; ,
Fig. 12b shows the LED light energy being fully absorbed into the diffuser film by the
absorber.
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Fig. 8b shows the Dot Pattern side in detailed 2D view, Fig. 9 shows a
cross sectional view of the Light diffuser noulded wth actuator; Fig. 10
shows a paot2oao7pdoan vi ew of the Light diffuser noul dedPRilSG2e08t0080r ; Fi g.
11 shows an Isonetric cross sectional view of the Light diffuser noul ded
Wi th actuator; Fig. 12a shows the LED Ihght energy only partially
transmtted |nto the diffuser filmdue to the thickness of the film Fig.

12b shows the LED |i ght ener bei ng _f ul | ed into the diffuser film
by the absor bePE'DEM%REBS gﬂ W&b‘gl\m ON Making a reference
tg the(ﬁ);l ?r art, Fi gs la, 1b and 1c depict a silicone rubber plunger
sheet ront view, cross section view an t I
Referring to FlMglgngzaarefezgn%@ the priphar k d%.ﬁqbﬁé@ é;c‘?err\fél ilicgh F(r:rgllrz.t%/eer Y
el evati Onabluﬂ%é?%he%tf:(f1§>$ﬁ)n$aﬁéw 08 cfodk saetbnavieanbAd @dietauew @éspiaenmly A of
a silicone ru key w th er ( ere the di t ele
formnd t hBe@rﬂﬂgcf@n"é% AheP q{@y QM”?GH’ %ﬂﬂmg@sp?‘ﬁ velyr @ fgoﬁ'i)ﬁ%"?tfpn&ge '3\”?
][IuleneE Zg)eyagg% gggt}oen kb@hincguh %ld;géd??klhﬁﬁb détaﬁ)2A7 ohchsii¢one I(uBéér key omact | veI

sive fil anda neta one t
keypad i s plusgerdg). |Vﬂlﬂr‘?¢f"l?u@fferﬁf‘é€'§"\?f‘ts ORBWgtt%‘?) \}M‘Rﬁe §b?r%eﬂa%"fﬁo'§ﬁ§nt |Oona
Sggwglt ﬁ t {22 dréGhbwR @ Qz%ialla%d{uﬁf)eﬁl?é&%aé (az)pggatt @S@é m@@lt?zﬁmmreéwﬁsdme

g the user wi ctile fe earnt t

respect i vefa#).s Riertive cff"é‘sézﬁe@fjh"o?‘l"ev%kw é@b iﬁ? gjr % (%gt ﬁ\ﬁn Mohe

g{e I ;lerﬁ'ﬁt h@&weﬁtmil kefadt .BE}uétlmhdlguualem@wagemewt@o wapreby dinthaada mawat ely:
nmes

(33), Wl a?CttYBe?bth§H§‘§t|e teﬁh?ng/a g\??re?s éé\é’%g l and ad%%t?@‘?‘?{ﬁgf’@ i %‘Fesent

i nventi on, yddr vith é"té&l'lé)fe%ﬂn@ H@égﬁr@h WF@TBQdidF@@?e Oéspécﬁ%jypﬁtbwmdtckdss( 4)
(Fig. 4) for a nmobi | hone co econd

surface pr FRLIPA gievy @e9f thepPay |W|ée ga@%r(h? ?%2‘?“?% E?nﬂf( l[g\ﬂé -top

(41) to plunger are represented separately: metal mesh (31), mold-print plungers with |sland
15  (32), stopper adhesive (33), Mylar dome sheet (34), and metal dome (35).

According to the present invention, it is disclosed a preferred embodiment of a
keypad module (4) (Fig. 4) for a mobile phone comprising: a key—top layer 1 (41) with
second surface printing; a key-top adhesive layer 2 (42) for bonding the key-top (41) to

20 the adjacent layer; an actuator layer moulded to a light guide film (LGF) surface having
a plurality of bosses (52) protruded from a position corresponding to movable contacts
and a plurality of UltraViolet (UV) polymer or silicone rubber plungers, each disposed
on the key top at a position corresponding to each boss (52) and protruding from the
LGF at a desired height, the alternate side of the moulded plunger, dot patterns (51)

25 are locally formed in specific regions, so that light is intensively supplied to the
predetermined regions of the keypad (LDAF) layer 3 (43) through a light absorber (50);
a LDAF adhesive layer 4 (44) to bond the light guide plunger to the adjacent layer; a
dome Mylar layer 5 (45) to locate metal domes at predetermined positions
corresponding to the plunger on top an ON/OFF circuit printed on a Printed Circuit

30 Board (PCB) and/or Flexible Printed Circuit (FPC); a dome spacer layer 6 (46) for
bonding the dome Mylar (45) to the PCB and/or FPC; a metal domes layer 7 (47),
having a plurality of movable contacts disposed on a printed circuit board (PCB, see
below), each of the key tops being printed with numeric, alphabetical or symbolic
displays of the key top to transmit light through the display; a printed circuit board

35 (PCB) and/or flexible printed circuit (FPC) layer 8 (48) having a plurality of stationary



t he adjacent |ayer; an actuator |ayer noulded to a light guide film (LGF)
surface having a plurality of bosses (52) protruded froma position
corresporMiDrgiag1Gdvabl e contacts and a plurality of U PERASIGANSI00G4EY/)

pol ymer or silicone rubber plungers, each disposed on the key top at a
position corresponding to each boss (523 and protruding fromthe LGF at a
desired height, the alternate side of the noul ded plunger, dot patterns

(51) I lly formed in. i i i hat | Ce infenei
Sophl a1 oA dabt ertieith s, (D drvatg B8 BN AR by sir ig 5> Y
through a piginatealrokdietop( BdughatieDATht atfieer wetubtoy 6im4(LOAF) (43). Bbediathe

| i ght qgui detPI unger to the adjacent layer 5 (45) to

| ayer; a done l ar
| ocat e net Ated ) are Tprmarfbpe ﬁ??ﬁ%ﬂfﬁ)@’é’?ﬁ)@ﬁgmgﬂ P&/;s(twgrf’d?% Sto the plunger
on top an OV COFF circuit printed on a Printed Circuit Board (PCB) and/or

Fl exible Printed Crcuit (FEPC); a done. s er . f ' th
dome MA ar (45'5\“QtBerﬁ?Qe?‘(§ét%é‘?ﬁ?nt%m'gﬁa&{gapi’%‘%@%hqlgé@gﬁm?%{%%mhg\g/i ngea
EI lural) ity gjhn B?V?,E}gégwmttagmc@idm@aa&nqsé )adimcﬂymaderdhe &ay toph terplur{deCB, see
el ow), each ol e ke S _hei ted with numeric, alphabetical
synmbol i c q@bf’%ﬁ%’ywt?%eg‘ﬁg;?‘%q%'dp"ﬂbep{“? nsmit |ight through Itohg gi 'sSf‘ay?ra
?2;3;“ ﬁd circuit boaqut(PC]IcB) and/or flexible print Fd circuit (FPC) |ayer 8

aving a pLur of st atjonarycontacts: a li LSS ' LED
ayer o (49) pr o o highergaricbe LRAFRNbate oot ol BAS a8l o1 g1
]Ehe Ig gjgt dé\fvfdﬂwpr@tﬁrﬁﬁat@ﬁbddiMGmt(dehvémﬁa)mde'bmﬁngcﬁiVe teyet whick cobditutar e
ormed by of a.the

ans nof orm.ng _or printi r . ect t
t he presen{E%i‘ﬁ’\'}%ﬂ{mﬁﬂ]"e@{'—‘?@.anﬁqtuqq?lrecqrir%&wpe%gﬁég (? ?f%ﬂﬁ‘aﬁg&eﬂr&{vﬂa@ %an ge
r Iever sed( \gﬂér’ﬁg!l\llwaﬂ(?@)l; a ddaie n:wft ®18), 4risfld metal dorey(4tindids shdven ke theogitest he
pl unger I regt on top.of th t al . i 6 ;
clarifies @%r ﬁrﬁiiia‘(%? ‘@oﬁﬁ%’ﬁ&OﬁBV @'ﬁg& E’@ @gﬂg':)éiﬁ%dge n!fs%gtr%e P %%“ 3‘?@’5&”01‘ t he
preferred ghehsnehemsaof Biy. 6de | nventi on depicting five |ayer which constitute
the coye of the invention: an actuator co-noul ded LDAF (43), a LDAF

adhesi (44), a donme Myl ar (45), a done pacer (46), and a netal done (47).
It is shown howFigbe7ziahé<b show, respectively, a front and a back isometric view of the

Light Diffuser Actuator Film (LDAF) (43), where is depicted the actuator surface at the
front view and the dot pattern (51) at the back view.

20 Figs. 8a and 8b show a 2D detailed view of the Light Diffuser Actuator Film (43)
where there is represented, respectively, the plunger at the front view and the dot
pattern (51) at the back view.

According to further another aspect of the present invention, the light diffuser

25  actuator film (LDAF) (43), (Fig. 9) of the present invention, is the most important layer

on the whole module (4); it causes the incident light from the side light source, formed

by the light emission diode (LED) layer 9 (49), to be surface emitted by the micro dot

pattern structure (51) on the polycarbonate (pc) film, the UV and/or silicone moulded

plunger (54) on the alternate side of the micro structure geometry also controls the

30 ergonomic and tactile feel to the user. Additionally, dimensions B and C represent,
respectively, the web thickness and the plunger height.

- Still another further aspect to the present invention, a light absorber (50) (Fig. 4
& Fig. 5 can be moulded together with the plunger (43) just beside the light emitting
35 diode (49), the light absorber (50), absorbs the maximum amount of light from the light



| ayer are stacked up frombottom (47) to top (43). Fig. 6b represents a
back view of the elenents of Fig. 6a. Figs. 7a and 7b show, respectively, a
front andwe 20amkidosonetric view of the Light Diffuser Aetusicasosiidssy (LDAF)
(43), where is depicted the actuator surface at the front view and the dot
pattern (51 ) at the back view Figs. \?\/ﬁ and 8b show a 2D detail ed view of
the Light Diffuser Actuator Film (43) ere there is represented,

respectively, the plunger at the front view apnd the do tte at
the back vealingdiede @9 inkp ﬂ‘ﬁr'lgﬁégu'gﬁélx'ﬂ’erﬁs@g%i? aoqf'gﬁ‘}?g%ﬂ]?'gé%ﬁf‘ % o

i nvention, tHeh&ey'tJ);th di ffuser actuator film (LDAF) (43), (Fig. 9) of the
present invention, is the nost inportant |ayer on the whole nodule (4); it
causes the incident light fromthe side Iight source, formed by the |ight
eni ssi on di oderigl&B) sHowes partaf Plan viewbsr ter figisteDisfabert Adtubter t(ewhererie dot
pattern structure 1(151) on t he ggplgcgr onate (pc ilra?’the WV and/ or

si li corfe ndeniced imfetala LEDIgNt 3p1ree, @93 AP SOMRE SCWANES 633N he nicro structure
geonetry also controls the ergonomc and tactile feel to the user.

Addi tionally, dinmensions B and C represent, res tively..the j\ckness
2d the ol ungeFiondl shows e isemeliforass SeapHte Bp ey iilsep ALEat

i nvention, wfeld Bate ADEPFeRRAtedSD ) EOF49), the dight gbsdrberaiG0hehemotndaddadod¥t her
with the plunger (43) éust be% e the light emtting diode (49), the light
absor ber (587 (52haed Bee afaRE 3 um anount of light fromthe |ightenitting

di ode {¢-ED) into the light guide film resulting to a brighter |um nescence

on the key top._ Fig, 10 sh artial plan view of th i j ffaser

Act uat or (4) vvﬁ@lseq?g "ﬂ’@p?%Vﬁwgﬁr%eoaefafnpgrésq%?fwesma g8ﬁ?%‘e'%&§@dgn some

actuators (hekhesEhsd tHell GheMhednvdrionptdvidedowitis an absdrben¢0), wihere ttere ise

Li ght D ffuser Actuator (4) whe here. is.repr t : e

i ght absoPB¥N bB\G)t,ﬁe gt rags il a['ﬂ“ﬁ“ﬁéé? ﬁ%sgéﬁa%ﬁgtﬂgﬁagggrgtetmp %3) .
preferred embodiment of the invention, whereas there is loss of light energy in other

15  embodiments of the prior art.

Having described in detail the present invention, it will be obvious for any skilled
in the art that modifications may take place regarding materials and arrangements
without departing from the essence of the invention, which is claimed below.



Figs. 12a and 12b illustrate a conparison between a normal [ight guide film
thickness and the LG of the invention provided with an absorber (50),
wher e t hewe 208/®hewan how the |ight rays are fully transwictrisedodsmoddse LGF by
the absorber (50) in the preferred enbodi ment of the invention, whereas
there is loss of light energy in other enbodinents of the prior art. Having
described in detail the present invention, it will be obvious for any
skilled in the art that nodifications nay take place regarding materials
and arrangemenébAW® hout departing fromthe essence of the invention, which
:‘SI ?:I ai ms*dI bel ow. CLAI IVE 1.- A Ikeypad nodul e (4) made up by stacking up the
ollowing layers: - a key-top layer 1 (41) with a rfac rinting, - a
key-top adhesi {eAkgyead 2‘0(5%|2)(4}'Bﬁd%%8)(’ﬁ Ck'HSURé*ﬁ@ﬁSW'PQ? =Y 41) 190 an

adj acent | ay_er;ake)atbpqué,}qt(lqﬁ)\}vmygrsuﬂmg gie@ing;0 a light guide film (LGF)
surface formng together a layer 3 (éh% . - a.light quide filr??)dpoe%- ve

| ayer & (44) toabkstopnadhesiyst layen de(42) Ifen Pending g’?ﬁ §%¥'ﬁ?p 18YeE (A1) 1o home
Wl ar Iay_eédjgcé,f}@yep;o | ocate a plurality of netal domes (47) at

pr edet er mi ned positions;

| ayer (45) to a@" ﬁﬁPa@élﬁYéT %?g't%gg-tggﬂaﬁ%%f%ﬁmﬁﬁgig%ﬁgfg?ﬂeﬁﬁﬁL‘&%ﬁhtgepg dorre

plurality gfed® ,- each done provi ded of novable contacts; - a printed

[l Ght em ¢t ng- @ 68 Quirorin 30esive et 14 e borfe e ST e B 0,28,
the Tight gghesntidyern (43);
- a dome Mylar layer 5 (45) to locate a plurality of metal domes (47) at
predetermined positions;
- a dome spacer layer 6 (46) for bonding the dome layer (45) to an adjacent
layer;

15 - a metal dome layer 7 (47) having a plurality of domes, each dome provided of

movable contacts;
- a printed circuit board layer 8 (48) having a plurality of stationary contacts;
- a light emitting diode layer 9 (49) to illuminate the key-top (41) through the light
guide film (43);

20 the keypad module (4) characterized in that said light guide film (43) is provided
with a plurality of bosses (53) protruding from a position corresponding to said
stationary contacts, a plurality of plungers (54) at a positioning corresponding to each
boss (53) and in that the alternate side of said light guide film (43), dot patterns (61)

are locally formed in specific areas.

25
2.- A keypad module (4’) according to Claim 1, characterized in that the light
guide film plunger (43') is stacked up in reverse position with the dot patterns (51)
directly under the key-top layer (41).
30 3.- A keypad module (4) according to Claim 1, characterized in that said layer 8

(48) is a Flexible Printed Circuit (FPC) having a plurality of stationary contacts.

4.- A keypad module (4) according to Claim 1, characterized in that the light
diffuser actuator film (43) causes that incident light from the light emitting diode (49) is
35 surface emitted by the dot pattern (51) to the plurality of moulded plungers (54).



t he keypad nodul e (4) characterized in that said light guide film((43) is
provided with a plurality of bosses (53) protruding froma position
corresporiDrgING1®ai d stationary contacts, a plurality ®CTEGAMGONEST54) at
a positioning corresponding to each boss (53) and in that the alternate
side of said light guide film (43), dotgpatterns (51 ) are locally forned
in specific areas. 2.- A keypad nodul e ?4' ) according to aim1,
characterized in that the light guide filmplunger (43') is stacked up in
reverse position with the dot patterns (51) directly under the key-top
layer (41). 3.s, A Q@ehoaurét(hyeaédb)rdlagwcw.mg tharGttaiizadlin tmha\;laatmlenalltyed in
that said | ayer 8 exible Printe t Fg haV| ng a
plurality efmeulged BWQQ?Sé%‘ﬂtPéEY'ge aaergolgo%%,ﬁ'gﬁaﬁ@atqeé Y254 ¢ccording to

Claim1l, characterized in that the light diffuser actuator film (43) causes
that inci dent |ight fromthe Iight e ng., di ode (49), i. r e 1.t ted
by the %ot pat Berh keyrad maogule, p?QEPfraa'“S! Jo g‘?la'ﬁjogi 8@%[%‘]9{]%69%?%‘%3@ (ﬁgﬁt A
keypad nod blb&)r()ér) (58% qgrnﬁbdltﬂad elhet with, the hightaguids filrre (43) just loesideahel light
plurality of noul ded Lﬁ%ungers (954) provi de an ergonomc and tactile feel to

a user. 6. ¢Mitingdigde(4¥dul e (4) according to Claim 1, characterized in that
a |light absorber (50) is noulded together with the light guide film (43)

t beside the I|jght tt de (4
Lcording fo OFaikiemagnapaudel 8PSk pdiLy et RRal b S0 g 4o)
is a sigle- kiittingdibE&(49) is a side-firing LED.



