LI GHT FI LTERED KEY TOP BEZEL 1.- FIELD OF THE | NVENTI ON The present
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ef f ect owvbeol/@nainore particularly, to a light enttirgrisegodsmpodhor

di stingui shing the current operation rmde when is light-up from col our

| i ght sources on communi cation or persor]| entertai nment devices, by neans
of printing a background col our black, a predeterm ned pattern bI ue and a

predeterm ned pattern red on the back side of the key-top. 2.- BACKGROUND
OF THE | NVENTI ON General ly, | Wﬁ@ﬂi‘ﬁ&kor bezel s are w dely
applied to facilitate data and command i nput for various portabl e devices
in the consunmer el ectronics industry. Said devices include nobile cellular
phones, hand- hdl.-FIEbBK EHE INVENIIAN personal organi zers, entertaining
devices, as well as nusical players, television, radio, controlling

devices, that include renote control allow ng practical usage as a swtch
conduct Bng var i ThesPresqy inveatiemmpertaing: o A Jieichel gt ﬁg"tg"‘% ey tc{ﬁ’ér\’@}haﬁt?@m‘ and

particularl RtdnQIHbRbMcUHY &5 hight BmitimsIRsy &fp forRistih@nshing thd ght
or in poor Eﬁéliltﬁb cdanﬁ?l (I}?ls W tglout Ea'fi;f ect |I gtﬁe pe pad It%l cklﬁéess In a

convent i onaurrpnmner@mntmmgwm'sé'ehtr%fwm@ﬁ{wé Sgurces 8T‘ Cam{NUEICAtipRLor

col our. Theddphi eﬁt@Héiﬁﬁ\emﬁMe‘h@es' ipghhe&8 bt prdingi » Baskdro@d &Io@rﬂé@( a
el ectrol um nescent (EL) e background col our i's achi g%el t her by

(
spray pai ntAredgtermingd B?ﬂ%@ﬁ@e@ﬂ%?ﬂﬁ?q%@me%!}aﬂ%% redbRA RS P Gfithe
et al | ijpat iil@D.t6NCVM on the second surface of the key-top. The
di stingui shing patterns are hollow out fromthe background sil kscreen nesh
at a predeterm ned position or by chem cal wash away to renove netallic

2.- BACKGROUND OF THE INVENTION

Generally, light emitting keypads and/or bezels are widely applied to facilitate

15 data and command input for various portable devices in the consumer electronics

industry. Said devices include mobile cellular phones, hand-held computers, pagers,

personal organizers, entertaining devices, as well as musical players, television, radio,

controlling devices, that include remote control allowing practical usage as a switch

conducting various supplemental functions including signal generation, and particularly

20 for distinguishing characters or modes of functions at night or in poor lighting
conditions without affecting the keypad thickness.

In a conventional light emitting keypad the light source is of any single colour.

The light source may be light emitting diodes (led’s) and/or electroluminescent (EL)

25 lamps. The background colour is achieved either by spray painting or by silkscreen
printing or by non conductive vacuum metallization (NCVM) on the second surface of

the key-top. The distinguishing patterns are hollow out from the background silkscreen
mesh at a predetermined position or by chemical wash away to remove metallic
coating that is covering the patterns if the NCVM method were used. This enables the

30 selected colour to be filled into the pattern areas, which is left unprinted from the
background printing. The distinguishing patterns or characters indicate an operation or
function mode, which enables the user to know exactly which mode or function

appliance is currently at.



coating that is covering the patterns if the NCVM net hod were used. This
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15 With additional operational modes, the light-emitting keypad must still be thin in
thickness, must be energy saving, also maintaining or shortening the current
manufacturing cost. Such objectives are achieved with a light filtered key top bezel as
claimed in the appended claims.

20 3.- BRIEF DESCRIPTION OF THE DRAWINGS

There follows a brief description of the drawings where same numeric references

identify the same elements along all drawings.

25 Fig. 1 is a top view of a conventional keypad at “on” mode. The distinguishing
patterns or characters are printed with different colours.

Fig.2 is a cross section view of the conventional keypad showing various layers
of ink and light source and distinguishing light source.
30
Fig. 3 is a top view of a first embodiment of the light emitting key top bezel of the
present invention at "zero" or "off" mode, where the power supply to the light source is
switched off.



Fig. 1 is a top view of a conventional keypad at "on" node. The

di stingui shing patterns or characters are printed with different col ours.
Fig.2 is woenoeei@ect i on view of the conventional keypa®csisoeiosgonssi ous
layers of ink and Iight source and distinguishing light source. Fig. 3 is a
top view of a first enbodl rrent of the "c,%ht emtting key top bezel of the
present invention at "zero" or "off’ where the power supply to the
light source is switched off.Fig.4 is a cross section view of the first
embodi ment of tHi@4li$ glerossriectiomyewef therfrshembedigent eiche fightcarmitting ek tern
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colour led S Wi is Slitkhed ohs the top view of the first enbodi nent of
the light emttin ey top bezel of the present invention with the blue
colour printed pattern being lighted up when the blue colour |ed power is
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light emtti ng bezel of the present invention show ng vari ous
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91is arqoexgleg%gu}@ugwltyh%,pf a second enbodi ment of the light emtting
key top bezel of the present invention with direct led lanp illum nated

key-top, depicting the constituent |ayers.
Fig. 7 is the top view of the first embodiment of the light emitting key top bezel of

the present invention with the blue colour printed pattern being lighted up when the

blue colour led power is switched on.

15
Fig. 8 is a cross section view of the first embodiment of the light emitting key top
bezel of the present invention showing various layers of colour printing with only the
blue colour leds switched on.
20 Fig. 9 is an exploded layer view of a second embodiment of the light emitting key

top bezel of the present invention with direct led lamp illuminated key-top, depicting
the constituent layers.

Fig. 10 is an exploded layer view of a second embodiment of the light emitting
25 key top bezel of the present invention with direct EL lamp illuminated key-top,
depicting the constituent layers.

Fig. 11 is an exploded layer view of a second embodiment of the light emitting
key top bezel of the present invention with light-pipe illuminated key-top, depicting the
30 constituent layers.

4.- DETAILED DESCRIPTION OF THE INVENTION

The present invention is provided to solve the aforesaid shortcomings of the prior
35 art and it is an object of the present invention to provide a keypad comprising a light



Fig. 10 is an exploded | ayer view of a second enbodi nrent of the Iight
emtting key top bezel of the present invention with direct EL | anp
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expl oded | ayer view of a second enbodi nent of the light emtting key top
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This 1ighted pghtarn AblPuEndtl the ks tob Bebd S intthihiBRT BLARIR D LI,
which is also the cosmetic surface. The light source is below the key-top, which

15 supplies the light to the top surface and is filtered through the translucent printed

patents. This lighted pattern allows the user to know which operation mode the

appliance is currently in use.

Figs. 1 and 2 depict a conventional key top (1) comprising the following layers:

20 red translucent icon (5); blue translucent icons (4); key top (2); opaque black core-out
artwork (3); and single colour light source (6) (EL or led). The bezel or key top film

layer (2) includes one or more materials selected from a group of UV mold print film,
PMMA (poly methyl methacrylate) film, polycarbonate (pc) film, PET (polyethylene
terephthalate) film and/or other clear and/or transparent film made of polymer or

25 elastomer material.

Two preferred embodiments of the invention will be described below by way of
examples in order to make the present disclosure more understandable, but these
exemplary embodiments do not intend to limit the scope of the present invention which

30 is defined by the appended claims.

According to Figs. 3-8 there is provided a first embodiment of the light emitting
key top bezel (7) of the present invention comprising: a red translucent icon (8); blue
translucent icons (9); a key top layer (10); a translucent black layer (11);, an opaque

35 black core-out artwork layer (12); and a colour light emitting or illuminating element



appliance is currently in use. Figs. 1 and 2 depict a conventional key top
(1) conmprising the follow ng |layers: red translucent icon (5); blue
transl ucewo 20918604 4) ; key top (2); opaque bl ack core- oBCTHGR0U80R04E8) ; and
single colour light source (6) (EL or led). The bezel or key top filmlayer
(2) includes one or nore materials selected froma group of W nold print
film PMVA (poly nethyl nethacrylate) film polycarbonate (pc) film PET
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bezel (7) idwiRhésbrahd e ed iew(14) Isl switched el node because the blue and red
| eds (13, 14) are switched off. Figs. 5-6 represent the key top bezel (7)
in a first operation node where only the red icon (8) is illumnated and
the bl u® i cons (IR)efefehcaaiow td Figsnat ¢dhdre daprwideiea béaond| exdisodirh@nt afrtiee
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patterns (26); blue transtucent (printing) pattern (27); and a colour light emitting or
15  illuminating element.

In Fig. 9, the key top (20) is direct led lamp illuminated, and the illuminating
element consists of red led lamps (28); blue led lamp (29); and a printed circuit board
(30) on which the led lamps are mounted directly below the printed patterns, the
20 position being predetermined by the location of the printed pattern colours.

In Fig.10, the key top (20) is direct electroluminescent lamp illuminated, and the
illuminating element consists of red colour segments (31) and blue colour segment
(32) printed on top of an electroluminescent lamp (33) directly below the printed

25 patterns predetermined by the position of the printed pattern colours.

In Fig.11, the key top (20) is indirect led lamp illuminated, and the illuminating
element consists of red colour led lamps (34) and blue colour led lamps (35) mounted
on the side of a light-pipe (36) preferably made of PC (polycarbonate) and/or PMMA

30 (polymethyl methacrylate). The material of light guide should have an excellent light
guiding capability, good elasticity and flexibility.

The bezel or key top film layer (10, 21) is a single sheet selected from the group
consisting of mold print pc (polycarbonate) film and/or pmma (poly methyl
35 methacrylate) film and/or PET (polyethylene terephthalate) film.



In reference nowto Figs. 9-1 1 there is provided a second enbodi nent of
the light emtting key top bezel (20) of the present invention conprising:
a key topwbaymo7{édl); a blue button / icon (23); red butrtwrss26osicooss (22);
a translucent black |ayer (24); an opaque bl ack - core-out artwork
(printing) layer (25); red translucent gé)l’l nting) patterns (26); blue
translucent (printing) pattern (27); a colour light emtting or
illumnating elenent. In Fig. 9, the key top (20) is direct led | anp
illumnated, and the illum nating el ement consists of red | ed | anps (28);
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(34) and bl ue colour led | anmps (35) nounted on the side of a |ight-pipe
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area must be uniform and also translucent enough to allow lights to pass through it.
15 The red and blue colour on the pattern can be printed either by silkscreen or tampo

print method.



colour use to filled the pattern are | ess dense than the background col our.
This allows the light source to filter through the patterns, which indicate
to the us¥O20W07¢@Ar ent functi on node. The printed col oBETH&R00S0N04881d t he

| i ght source nust both be uniformand well bal anced, particularly |ight
source formthe led (13, 14, 28, 29) source. The background col our on the
key top layer (7, 20) is fornmed on the second surface by sprayi ng nethod,
sil kscreen nmethod, tanpo printing etc. The col our nust be opaque so that no
light can | eak GAIMSreating the stealth or norphing effect, except for the
di stinguish pattern area in which the characters or pattern are either
masked or | aser etched after the background calours is applied. The col our
printed for thd-pAligiienitipgseyipeiegel (8n$¢5&PmP&ﬁ'89a| so transl ucent enough to
al low |lights ta pakseytdpigydiiio,b1); The red and bl ue col our on the pattern can
be printed either gy Si | ks%reen or tappo print method. CLAIMS 1.- A light
emtting key top B&RBslugent blagk layghidli €thg: - a key top layer (10,21 ): - a
transl ucent bl ackah apgduebldck coféput artvitk RiyaaUe, sxck core-out artwork |ayer
(12, 25); - a coloured Ii%g% emttig or il m'na}_tin el enent; and - a
plurality of cal oBcelgureddight graitting or g‘,’“"i%tb'"g\ﬂl]:%?%ri' naré‘gi d coloured |ight
emtting el enent jphrdapbesbldueditbhs (829, 22,1a3ye, either none or one of a

| lity of coloured |ight ' th nber . of . col d. | i.aht | t
Phe numbor ot UG ok e el Bk Sof AL s ke bt e SR
key topobezfine(of.ond@y¥ aasigralitglion golbared! lights Beingvther reinmbes aif dolooteduigats équght s

are emtted from predeterm | ' ' '
c{othe nurhber o grou@s%?glﬁg%%[rgoélﬁgdﬁ:%%g.s or points of said |ight

2.- The light emitting key top bezel (7, 20) according to claim 1, wherein said

coloured lights are emitted from predetermined segmented areas or points of said light

15  emitting element which are situated directly below of said coloured icons (8, 9, 22, 23)
being each emitted coloured light of the same colour than the icon on top.

3.- The light emitting key top bezel (7, 20) according to claim 1, wherein each of

said groups of coloured icons identifies an operation mode.

20
4.- The light emitting key top bezel (7, 20) according to claim 1, wherein said
light emitting element comprises at least blue light emitting diodes (13, 29) and red
light emitting diodes (14, 28).
25 5.- The light emitting key top bezel (7, 20) according to claim 1, wherein said

light emitting element comprises at least red colour segments (31) and blue colour
segments (32) printed on top of an electroluminescent lamp (33).

6.- The light emitting key top bezel (7, 20) according to claim 1, wherein said
30 light emitting element comprises at least red colour led lamps (34) and blue colour led
lamps (35) mounted laterally on a light pipe (36).

7.- The light emitting key top bezel (7, 20) according to claim 6, wherein said
light pipe (36) is made from a material with light guiding capability, elasticity and
35 flexibility, preferably selected from polycarbonate or polymethyl metacrylate.



emtting elenment which are situated directly bel ow of said col oured icons
(8, 9, 22, 23) being each emtted coloured |ight of the sane col our than
the i con wo20om71@1- The light emtting key top bezel (PcTRGRodmoessli ng to
claim1l1, wherein each of said groups of coloured icons identifies an
operation node. 4.- The light emtting kfré top bezel (7, 20) according to
claim1, wherein said [ight emtting el enent conprises at |east blue |ight
emtting diodes (13, 29) and red light emtting diodes (14, 28). 5.- The
light emtting key top bezel (7, 20) according to claim1, wherein said
light emtting t?l ;g?qéhtcé?ﬂﬁmgskee? t@fﬁ bEE&S(QO)r%oFdﬂkftH claRIABWhérefn3daid Rgz bl ue

col our segnents of an ‘el ectrol um nescent |anp (3 6. -
The |ight eaptayengikal) is spadeciram  ftm of @ matesial sleried BogY e @raup vmrsav sai d
light em ttingel I‘?\%”tprﬁ\@’myoly%%%oﬁéte' eﬁo‘f}métﬁﬂ GR&tRAGrylaRd bﬁﬂp§olg§lﬁ}leﬁé‘d
blue colour led |a 35) nounted | aterall y on a light pipe ( 7.- The
light e ttteF@hﬂ@}ﬂt@op bezel (7, 20) according to claim®6, wherein said
light pipe (36) is made froma material with |ight guiding capability,
elasticity and flexibility, preferably selected from pol ycarbonate or

pol ymet hyl nmetacrylate.8.- The light emtting key top bezel (20) according
to claiml1, wherein said key top layer (10,21) is nade froma filmof a
material selected fromthe group consisting of UV nold print,

pol ycar bonat e, pol ynet hyl methacryl ate, and pol yet hyl ene terephthal at e.



