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; pge3ej vj s\ xH6~THL" _: 1 BACKLI GHTI NG DEVI CE FOR AN

| NFORMATI ON DI SPLAY ELEMENT OF A PORTABLE OBJECT The

present invention relates to a backlighting device for

an information display elenment of a portable object

such as a wistwatch. The backlighting device

conprises a light guide plate having a front face and

a rear face, a light reflectqr | ocated on the rear

face of the light guide plate and a source of visible

light. This source of visible 5 |light feeds |ight

b EE Kt GHhBING JREMICH F il [ AY ELEMENT

plate. These |ight bgang spraabip dBgelijght gui de
plate between its two Taces to be directed for

illumnation of the display screen | ocated above the

front Tt@ﬁe@énttuﬁk&enlhb@ hélatgg |tc§1§ bR BtingTdeickefer gﬁ :nformatlon display
| oca e 0

fr th
RS S lebl Abifet SHES GrpaGabyalee ThE Saaiing ofich 2merises
raEIEght@arcle pidte thaeing iaspirayacel sﬁmfenteaofaebh&hgﬂﬂrréfadmltce focated on the

SBbeaky of e TR Lol Plud T ol BRSH AR ARSI g gt
tlight feedb tighideapnsaat dee edge drddungdry of thiedighpbaite plabmthﬂese light
HREH] 5%%441% tht 9@% g{/a?o%rﬁatefbewed itsa AU 6% dTr'ébf%d for

e Inten ht crossi ng sai d
tlbneatian &fibadisglay |Sﬁrqeﬁé0%aé%céafaﬁvedhe Haﬁ“efé@e eiioA 'Iﬂ%t saﬂde plate.

Wh'e%e%‘é%mﬁr@@s ﬂJrEHéF QYa;ﬁéP RIFBRY fiopn the shk%tﬁ@f{ taé @0ft fae BEthe light
e

S e ey Siered PBCeIP e o ol 68 AlSP i ETRoTe t BG ey by object

igFeDayethay sraéadsdane adnd itk IpSﬂllaBQ'pﬂﬂ:Jty GECraas:ln@‘fmnﬁd jirait located

o) t face_and sc /] |II ]
Plostto e tligaisred i BRDonERYYS Bt B stk Phreintpeams or
thevlighé spurcer This ajibvay thedntessity dfthelight cmskiag sefd 2dme to be
lLtQHueﬂ efrystal type have already been 20 described in

the prior art. Such devices are encountered in

part i ¢uthgrcasa o) ebiest surbHsa Wisva s herfbitn'aee pReALs,

BRALBRIE 6 @E%@tf:ﬁ e, 8 DBIchtth® ﬁ§nd3.‘sf m@i@étbahé ﬂm@bah 86di8 crystal-
in current use. t hese ObIJ ects

c% | atively 2a y%g
Pﬁ&ﬁ%?'@hscr??”’l@e@%ﬂ@ﬁaielxilo éﬂ’i’ﬁ?éﬂ ?’6“"’1 P GAD REidisP ora
dompinajioebewetah faue draystrgerf.r om t he back over its

fe pgimr ﬁ?\gfcgé Cli{ellf@’rlll é%t??%ef{/o‘gﬁ- g’b baé%(g ﬁlhh %?e eférpe{;g t{&%t It%%kllghtlng
Hegbes, Soutismeay shreqmse@aﬁmufaaoéthlealyelds:walayna fgavte alreade been
Pé@{qr%ed ]Wﬁl%ep |or ght sSQH fa‘?@ gné%&@re@ﬁ%ﬁtté@éﬂn bBfects such

ate’ so t direct
@@ﬂaﬁd&ﬁsﬁsmﬁ@lleup@pnw p@rtéh@ﬁipmmﬁrﬁ%@véfrtapesf pipartable objects in
sdfigsespaced at a relatively substantial distance in
relatjon to the visible portion of the
cl el et gbigeis i EymerebRaioe LRRTHN P GreTafLEmple o lluminate

5 eisptayveéyientnirfiformily Yror3®Be lback beeratasaextum‘ vigiblersusfare tTahdo this,

fil{;m%n%tr%r'&{fr]éﬁ: lgtbglt g pﬁo Yelvgg Sev r I%IL{r%!% Bis I?:cﬁ'lrt ggc?rcééj dlsposed to
fahe layeenofay bgHt gblde platsl B@sehlehtmecasé‘edad tig htt @damsurm ¢he light

4180 BUAVES 128 RPNl fopfnd s vl on
$scafatrased @t girplglively $L§j¥$t3f‘%'ém"€té“¢%'“gé‘ﬁ&@'htq the yistlg pergion of

fhe PRy Qehkchy M @bhigP eRmenhartbs mh@%a@éoerréﬂ%ely unji(%’rﬁﬂy
i

In the case of a traditional ting devi

|1 ght B8 ees Pes ERe fh SHRIE oo ShuTaLlsbEspitingo

|IIMir1@t§m|eays;ﬁé}Eﬁémbnl ffora tHeosadki sinceclheseed avdilaBlevnsddire case

partiaon.of he di.s el ement Evenlfthell

83ed"5 Bop iR 5 BRETTE i FPeties i Soyt K% mustve

edecshto, fuifit 8l thadieatredfunofiorsi ajthe walab a3 siaglkdigbt souotenid generally
[ ich is visible

érgﬁd%%%%#&sq?%gﬂj\ﬁ?'toh Ogg{e ?pﬁ%&?@ﬁ%ﬁ? ['1lum nation

of the display elenment fromthe back is therefore not

uniform since the light intensity of this halo is

greater than the 'ight i ntenS| ty | I I um nat| ng the rest
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source, and to develop the emulsion in a black roomin

order to obtain a zone with a 20 decreasi ng opacity.

Al'l these operations are relatively conplicated and

costly to obtain such a conpensating film which is a

drawback. Therefore, the main amof the invention is

to renedy the above-nentioned di sadvant ages by

provi di ng a backlighting device for an infornmation

di spl ay el enent of a portable object, which allows the

illum pation of the display elenent . to be iform in :

25 par I\ b6 Pase PHe Ho9led PaEREEaRyinsa i sgHCe s mounted i

sméro@ge ofyhe msry bélowliBe ﬁi%play 2tner®in & bositibrasibse td fhe visible
te to a

e oF e o arnat Ruh BYETER SARER e 1y dBhb88led below tne
pd]smiajablemdmjt eistragiatidn afdight gausss ‘a/atadxharowhd te pasition of the light

t
%ﬁé@{@%@%@ gmg o&\%?c{ez%‘?ne‘é\ér%&%félgHeﬁ ogolagg y is
the | aly@mlr@ﬂon nf@g.{hﬁp@y glementtfrem theykack l%the[gfor@ not uniform, since

StﬁH‘hgﬁtr iﬁ@ﬁ@i@f QQHIS%QIﬁEb?éat&QH% tHadighf mi’ealrslt%mbﬁunatmg the rest of
ness, ¥Ba met al covering pierc

ﬁhaﬂsapi%ﬁ!we% 1§l?omai%figﬁﬁﬁ\gart§@ tSé'FhérR?Cgftgé@PﬂgeV'ce ifitis
VhtbGiBedi6r md@rtolﬁﬂa@umaikba@pebeWa@ﬁol ution of the

ol ur a1 Teestmes! LS B Eaf ibeing bapdiRd SE of a wateh dial
shs dedesiaclubas allightduidieplate @t paurtdag) ¢fywhiet iseotatel a light
?sgagxggéagf%g%}gg%r:n@?!&bta glrf]s Sngtg l;oug kﬁgee%&wg%r‘? aar fggiﬁgﬁd Et?r%nt face of
ksam(pbla@htﬂ\mgwrm\aam fimde placedyon et frant Tmeqiﬁhaalmht geigeiptate in
td?@e t@‘?r‘i e o c%ﬁﬁe&?éo@le‘?%ﬁsgty}%}f tiie wlmbﬁhtd;é‘foﬂ{é@pamt}/ of said

ocated se he visible portion o
gogpeasatingdiens degeasing fiormttaeiedge phae ple whichieceives 'lghf
dreRrfRASi ng opacity -3 obt ai ned by such a dye or such
a coverin Hence, it is
2 one. " BSOS SRR 5. 1 IR RESHIE (PRRrdg
phetgrdphof embiiopanttablfien, thEﬂ:é ituwmi the daviye, tadsivtbh oathe light

I d d v, f. ' .
%Pgr%eh%poeﬁs e%%og)r}ﬁe %%ts?on |I-| t%lg‘&kﬂ?org 0erI %Eb:erggﬁﬁ%ﬂya zone with a
satfeasingepacity. Nfltimermeeetlohe aeH r@!ﬂt!ayly@pmmted Frdl sogly to obtain
sLehk %Eﬁ@atfﬁ rfllrﬁewﬁcﬁ (st Gra@Bhéd i ng di ode, which is

mounted on a g@l nted circuit board and is |ocated in

conparhgERreohemain aimef thednwntian [srtgsepracbeAhgne &P”&ﬂ"ed
H%d%dtﬁ@@bﬁbrboldlﬁg éomdghtlwgtd@mab ok, andiRfotgtidr cggmay element of

RO PRI U pls BTG AED iV e PPORIL It G, i

saumoerntmEmpﬂbtambaanmdﬂhqh@ﬁsbhmexmut@mgtobevhgmed

| ayer ecr

sour oo B EFOUFIRIGRS el o o efionel B ABhng dovice
& taarivformation C@$M§heiémhﬁfc€ep<@ﬁﬁb{ﬂw@blﬂﬁ3ﬁéﬁh ag anwriswatch, which is
Bﬁ’él‘al:t'eﬂ?@d' in tRANRE zBlh'@wﬁleﬁér? ab&pdclly Istienséd iy Qfshéchﬁg white or

hal o as a function of di stance is al so non-linear.
iy dyp arrliadio af&laé%rsqrnrgtegréﬁq iglo the layet T P¥ aeat-dieasparent
ﬁmaalcae@hr@yofafaﬁytﬁe lrﬁclai@lé lcﬁ(ﬂ:ytaQ'n@tbl taVeB8y plefsbdi utryta)pmrmy of

sem - I‘ ans. en
YS! v e AP LR HiacEienBbich Bt B9 haEar 0B FsRpton of
ieciiceth &y, ar py amadtaltgpvefingiolresd omfaoplmeditylnf mesélalots of varying
o ak d 7 .

fiat i aninaBitl S HATER oA A RARIAS AR RaTiBLAARd o the
hﬂﬂt@urdesmmdéo oefduisk mlowemﬁusefumhcg@mamr This dye is,
for ﬁ'HabsmF% 6f ﬂne%aeﬂ@ht.@d@xc@a&bwg ﬂaqhmehm s in the

The ur can used advant ageously

ferbthehiherhalp P#PSPH@YF@AWF wwe lopalgd belhand ?J??ﬁstoéhe visible

bortied bRiheRfiglayOéleibet ik aaBtuAtersy Bl Zohe Nlth@iébr@mnﬁ%pac:ty
plate for a diffuse reflection of a portion of t

light to be redistributed in the |ight guide plate.
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The layer with the partially opaque zone can also be a

light diffuser filmor a light rectifier film]located

on the front face of the |ight guide plate. 25

Advant ageously, on its periphery, the light guide

plate has a rounded corner coveyed by a

light-reflecting |ayer, which can be a conpletely

opaque white paint coating or a netal covering. The

light emitting diode is thus di sposed bel ow the

r ouaed b QLBLE dyB OPEQ&'F a Eé\/d‘rlﬁﬁdHértt% It 'lQﬁEsshﬁé‘rﬁ%cbﬂs@of this zone

vertical “direction.

r@fqeéfﬁaéwgkgpapﬁxé to émwm H@ q'%%sf efswemw%f tag ﬁeﬂe?ietoﬁ.@ct
urgf@tmguwaieh RhALesol dbp@h@‘ eh tﬁ?&artgj)e spvisiad of healiéhsy blegieht.

d t
oHh Gl raals LR aputchron ec it K mists sl ShPgpent This
tligﬁt hdughé cambé blllggt @Imtd@ dicedeq whinhes mswnfeaiomn abribted circuit board
{%I%lnlg cffa?e IF%Lcaqmqa &l op%gtdlhg 'tcgp ({)Jf' crggsg{ éjcel Haﬁrratgg on the
rmmmctmrqumbeaubdl ate refract ive i ndex betvveen t he
refr a%étﬁ?all}/ rgﬂsetgieﬂgmt neaé Wsmehsetde@éa%g #heRmdvigy away from

l'i ght ode an fractive index o
tthe lightgetrcegup @eiqé¢ratlreed diplanes fiem taig PaWicCages Panial opacity of the
fz%ab wr (115 ||9§ertrhl?st @g,%écemse ReheHeNdGRy é\@éy fbmisafdosdiiéd. amis

spl ay ement _of a porta
deezﬁqss (BoraRH " fhecrnenhich #xe0nk Haeagef%n%qnotﬁe yer, can
afe ApafieapBthcerthe decrense pfintehsityi sl tenhaloasiarfunction of the distance
asslom ation wth the draw ngs, wherein: Figure 1 shows
& PP 88 i@&nsi onal expl oded vi ew of the backlighting
devi cdhaecooe dvithgiacoedsing pantied opadity;is prefergbly e@btateechipda 2pe
%ng%c?m%r%egrgew M ARdng 14 JIQF %?b? 'aﬂ%ﬁ%étoa%\)/e y 'ssmi-ﬂgnép{;é?ent metal

htin ce acc ntion

apverincoTepdnplAtRCnesa I meﬁagmvegnea'ea@ﬁﬂi kA glealtwof holes or

RoreHRHyae@f déteRr eari dBmktrahd %B@cuﬁ’g‘; §§ H9@ctibh lofrefresolution
the backl 1 ghti ng devi ce accordi

Bigrhumens R HETREAILO% P GIOERS f&&ﬁﬁ&?ﬁ%éﬂéﬂ“&ﬁ ogpilver. This
@Iyé ig, $r exBRDE, FRNhk @bpltddeaylé)plhﬁmb|nn@|mtrlenghdemne eolour can be

yaﬁe@va %&Htg@%@nvﬁ)ftilgfeg é’ﬁbn@? E%mw ev‘?a%];tfekg ?for Wan integral
pecttof tre fafnt faceer dmallightroidie miate favfa diffseratsdtiog lof apgrtion of the
ﬁgm t{;%a@&ﬁ%ebeg it fhe! @ﬁtéugefeﬁiateon at the level of the

sour ce; ows a sinplified %ﬁahof
the | Thatayvenwihdha pa aflytcrpeqpegﬁmeeafaﬂa@ PRg lighbdiffuses film or a

h@ﬁkbétﬁm fuﬂgloaﬁt‘éb ©f thd trbmuéc@éfttﬁ@ m@{tlg@raiemevw th
ti on of |¥nt ensi t

nct i
G 5t afgurtpathuskioon R Rety: das Tarh SEe Fale Paegunded comer
gdeaged py hoght-ieflogmgahwameumtish odn bhe cbarpldtelg bpaqege whitd paint

I L
Utemdedi coffieeinesrbentiorfest thedigbt heses is @e@rﬁqatefmo}lonelhamesvay the
boafls BRAKHLABY b S dIRYb R eremwe%srmmeg@hgb@g% Bate in order
1o gfuigad into the light guide plate between the front and rear faces.

A joint of silicon material can also join the upper portion of the light emitting
diode to a lower surface of the rounded corner of the printed circuit board in order to
limit optical losses. This joint is selected to have an intermediate refractive index
between the refractive index of the transparent material of the light emitting diode and
the refractive index of the light guide plate.

The aims, advantages and features of the backlighting device for an

information display element of a portable object will be more clearly evident from the
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20 crystal translucent-type screen or a watch face

Wi th sections transparent to visible light. Figure 1

shows a three-di nensi onal expl oded view of an

enbodi nent of the backlighting device 1 for fitting a

wistwatch. In this enbodi nent.4 the backlighting

device 1 for an information display el enent (not

shown) firstly conprises a printed 25 circuit board 3,

on which a |ight source such as a vertically

i follsuxh g dbbd1ptibh @bt 1888t lohi Rentdpskt 3f Biadnadntibe &s hsstation with
}Wectronlc onent 4 are fixed. The light emtting
54LYRoy n%)] a power source (not shown) such as a

bat t erfigaie asmwad tires-dimenisiohal expéldedtvigvwcal thy backlighting device

co e . rinted circuit board 3. A crosspiece
afglgﬁdﬁ%%@ tb%%“%gﬁwq‘a frame made of plastic material,

pr ef erFiplngs 20 dpddbkshow aplan eiewmarsbos Buee- dlr@em@twamqf the

rﬂ%‘éﬂlgg%‘i’i g'aetl' ggeédr@ihﬁ% Hei Mnttlop%ﬁ%ll tﬂ_é‘él%n%%s%'e%?ed

IS pos one

freti n% nmeans forned
26 i n figreads a\mﬁﬁﬁ shaw ae@lgré vigpv affheo MR Bee s Pt:fb?td'ffuser film of

h@@bgclé’nghrﬁqgcww&rédzsfmn&toqﬁetnk}@nmt er section of the
crossplece 1S

ovi ded se
G oo Figie s oMo TErt v FAMBLFodN pbh T G aRgi TRt of the
pRcklightihy devite Qcmrdcuun@ tcsmednmnadeatzthe 3bselbi thie light source;

Cort; el o iR IaR: uhu PR SBAY hE el embodiment of
gime baahhghmgxtmucteoaoema!mwmtm m@erctm)ln)atﬂr@kﬁvehcg the kghdseurce; and
|n a Fl%Lﬁ l\égv,rh'blnfsé%l sbrgbﬁf%‘at r&Q%h offe R qM@ neity e Sﬂ:ﬂ'& errﬁmatlng

e 1 ns ed bet
ér@ﬁ'p@etb@émghan@ deviee witheut a@ﬁwqﬂpﬁ @nauvﬁf@@ttenﬁétlon of intensity as a

Etgﬁlﬁlﬁn:wgggw'ertﬁstgr%éf?rﬁn%hdéélight%lﬂbém ay el ement al so N
o0 TR 11 Bie. Byani e prien. s eberts gh e bk GG Hedee that are

fare :Rnailfwln% tHeepdréghdkilpdiial ewegérahemam@bmdaaﬁad uhlarvmtm@ explained in
PGl fhe ¢mBBAMR: SahTna s e BB A e BBl il foran

Mfdnre'nﬂloaldrwment'bf aMnsdo.hatnImmifedigplan ahmmm cen be a liquid

| I
EL 38 Bk SR o AP RA AR 080Gl 0, Al
Bgtangerment coul d al so be provided on a portion of the

rear f—’l%@?e @fshS\KJ@a'th rgBldirBensitshabb I@deE vidw OTB@ ehib@biment of the

ui de ate has a. rounde n
ga%s@fﬁweweahf%ﬁa'aa@ Wity atchydp s SB'E’PF"HEF"& L%Eﬁ@is“ahtmg
d@M@é ﬂ Iflg anlin@rinb @i dispay tlengntlinotshdvr)mirstlycomprises a printed

CETRAIHET S arbohind BRPRRE 1 RSl A7 L BHRAR repi g
éim:le leamgl ailtmmn‘reelestrd}mgmmb@wm4\aee fixech(The light etnhélng diode is

PR p By imE PR SGEH 08 bty o BLalrRar. e
plartiealtyrennagied to ihe RrintedRiigHE Pogrd 3a mrror by t he

et al A%@d@ble@g 12/hff| fr@:rfofrﬁ‘f::f £hmenade 6fﬁﬁasﬂa@l#rm&¢al preferably
CcOor ne

blagk Orf\ﬁ%'ées'n&PIO?Jﬁés F'Ft@ﬁ*ea@pr eemﬁﬁgﬁmﬁ? 8”%‘83 FE‘F‘I”Q%‘{%?J dw
ttrb@sp’@fd ie @beltlor@édib)dmfebﬂs:bfe‘dtir@/mém foemedrey fegs|26ns contact with

%ggt F@ntprwlhae |ch& gtgﬂgiuit* Caoﬁm;atrﬁnené\é” ont}h'%te‘f’z?é section of the
Qrp@ﬁwwlbormm@)d tothoPdavie(light smisitrigydiedst. Hhsropmtagrient has a

ﬁ&h@er%@g?% E ptapl %‘Mﬁgﬂﬂ'r&ﬂ did |09§”2t' al |y opaque

zone is a I'm9, on which a

f | exi bhig comgﬁftmﬁ@tqqu retumally ﬁ*ﬁqre @aw'%%i wiguyarbep! waHs dat
ddreptétlyesuricBd tHeaht BinRiind dibde dlercdle b& @hif teBEfigRAedns in a
filmmanufactured by 3M This rectifier filmis

conposed of mcro-prisns on its front or rear face to
rectify and orient the |ight
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25 towards the display element. Lines of mcro-prisns
can preferably be disposed perpendicularly to the axis
of light transmission in the light guide plate for
better rectification of the light and to maximse its
intensity. Two rectifier filwathrlcrossed prism
lines could al so be used to maxi m se the |ight
intensity in a pre-defined angle of vision of the

di splay elenment. 30 The partially opague zone extends

OY&icd! afeidhf Hﬁ %'ba&ué ﬁérﬂet(r‘ibt%hb\lrvﬁ) soukPalsibeGiiserted between the
represents a of the visible portion of

tWé”Sd‘i’fé'b"F awe#@ﬁﬁwtanedh% &9%{ equitiag f99€d di st ance d1
from thee badghtsRWevke 19Br SRIsphY e@rentaNEchgaek it guide

S S S o B BB SRR e o o
ethemgmtgu:dm;blefe arsl mb&eﬂmpaﬂtlyllypmqmeamooeI1QYd|s,thleHé>etween
dthé ﬁy fg%é 0? {h%gﬁﬁL%M? hig?evigrgj?@fae is }’\%I%fﬁgﬁthglns érrrangement 7,
cwh;pfh mpydlearfvanometrp peplorasEs, TerotaEe. By PERvidegauane portion of
rtﬂfe 3%&& %Ué’ BPtrh% ngfn %Lr@e M\@fegfr‘m Tg‘lt'sa@ﬁ% é@gﬁ ee'iﬂéﬁéh{&eaultdeeé&ﬁb provided
rail & pertien gperearace ﬁéthﬁé'ﬁ@l guife Ra%e’-of the watch are

essenty@l (lght éu;ﬁé‘%% 2Rlso Hals LAUNHE ORAESS AWHICH 18 covered W|th an
S DAL SLit o0 CATPLSL St ARk LBYEL A0, 0,
tdvenpairthfens 8lis fishdeed jsst bewntie ngurided corrsrlak Ehepemwuj theolight guide
tilits SRR e FLIE foue Foct8ight tlimd AR | Virlaidefon of the
vogidsidecofmarnsoings ihgee bhemal ﬁ@weﬁycteﬂ mﬁtffusa @tﬂf@as@s the white
?}%ﬂﬁ c \Aﬁtﬁ@ré% ftr{eiorﬂ'hﬁrt@ of b MhifrolBy R rﬁélalacd@bﬁﬁ W@sr ﬁjéﬂection at the

ht intensity 1s essenti al uni fo

Iraundeg\gogtert Wﬁélgh&tr?@”l?p%ﬁ‘i/b‘ﬂf"e% el aﬁﬁé?ar faces Of the light
Rl fkt0o GS‘Féfﬁﬁ@e@ BORe réMRedrlavd defié@ed be tHd iHometre lens
|nten3|t‘¥ of the hal'o, fromthe Ilimt 25 up to a
Fepaeiee™Md1 fromthe Iight source to ensure a uniform
10 il Immngatgme plate heitie it nasordetspleay asheganent cBhéde made of PC

art| Q Z bout 80% fromthe

F?O,{)( ‘iaa%]a?e 32“%'?3 #’W’BEW Er}]eg@arbd atef, igure 6 shows a _
si npl il thédembpdieeehthet laper voth mh@aniaghppammﬁt@a flexible light
g!ﬁ{ugélsfllﬁwr? oAl &haé( ﬂ@uﬁi@??ﬁt astifer filkne{ ban b@fmclﬂr‘@eﬁ This flexible

I stance 1I'n a i on position of

Sehimoaiher fim hhcaEbe 8drSER S0/ PHEM TEac R Ry, 1bis reqier fim

kbaédi’n&%‘éﬂ %@ﬁf?@ro%@mb'oﬂ@@rﬁoﬁt asrebifacd o Rt a‘iid&ir@ﬁﬁﬁhe light
onsidered that .th

tcrwaé% B A ebment Lings s BnaPanrs cop prastiobly qesposed
yeitpendicplany tcﬁﬂhb}&x&pﬂﬂjgl&t tzmemisstdman thegiight gaitie péate Yor better

E’%hcrilﬁ efﬁgge? di E‘P enjns q&en Slﬁst%néﬁg Wq Twé rgﬁffﬁé?fltﬁ}s VWH %ossed

pusmdnes aaule alsatbedJsbsl t@ madmﬁyatm@élgbbn@n&é\@ngﬂ@maﬂyed angle of
,g%nhﬁq@@gp@@gpeh%p,t As a result of this, the opaC|ty

each point” of the zone nust correksgpond to the
of 20Thapanigly gratisaene sxeary eve. e AEUBR Al oy 'wh&%&hlch

Zéya@seb@s a b§m€zmaurfé o thé DRibld ﬂJcﬁﬁoﬂTBﬂﬂﬁﬁlslpfhy@tl)?ﬁér&&Jp]to a
be obt ai

IR AistTe 1r b e Lk S TASOG eery TR Gy By
feférﬁ’h@fto Figaredi ¥ argiedh. Tors distaace of Esedepefendyeatustdngle of

BI 'QEI??HVe O%gfﬁiﬁ?n%%pl (hi %} gngf:nll(ece%%r\(;ﬁﬁerﬁa aﬂ@hlgletb tl:w!j%play

eieenept iv.th@Basenoftherigtwstehof a bI ack coI our, the Ii ght
pass' EQB‘B@B %%temﬂ mﬂgg&g@d;%omeﬁgmfm%g eﬁeaaaﬁtt.weferably

absor | our,
fefigied hysaanqualrweq amnpegtabihe watsh glass (Rt shawhk Whmdm*ds the
returned into the Iight guide plate to reduce the

| osses of useful photons. These recovered photons can

be directed towards other | ess |um nous zones of the

Ilght gU|de plate 7. 30 In place of a dye, the

o o A M~ o o - I N I o
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phot ol i t hogr aphi c process. -7 As shown in Figure 3b,

it can be provided that the diffuser filmincludes

anot her zone with partial opacity so to produce a
particul ar pattern 19, for exanple at |east one

al phabetic character, at |east gne synbol or a picture

in the background of the display elenent. According to

the opacity variation of said zone, a nonochrone

picture can be 5 represented. The partially opaque

zone can, of course, be forne a different |ayer

£ SarleY REmANt1|0GaFe PheFR e RISSG SIRPORANOURS PaFTH A58 of the watch

dhreasssbitiznp trﬁah@pérél@tﬂﬁ cé@ag netedsasy foi ;gh\m@ulpéenauy at eomptetery
on the rect,i.f Cbgr on.the r face of

PR dlelRr e TP B st ROk B STEvB T iy iy the ifuser
gliird@syrtatneling the wisitilelpdréiop netherdidplay ¢lemsel. ect a white

d h I

Gve St LISl PRI E0 PRyt i v s o
efreneotside thendismaysiieroenti dedreasasgion-lineary sormane hmttr%slp toa
V\‘{ﬂ’sttaﬁcé: QLCH%{m Qﬁ%ﬁhé t‘?ﬁtéﬁ&t‘yllé( e%nﬁﬁ‘lﬁ/ ur’nﬁmﬁ ]g,l,uug,@ of this, the

ate S p rtial [ ected 1 n
Fensiy obihe Zone Sl tf@ﬁﬁowscteﬁmassmﬂdma% ligg, tfrE‘e'&B?\t/ @F%rbf'tv of the

%l@%n@tﬂéﬂﬁmﬁﬁw&to SuRemct e hasidel r@ht sdlGcél VéiRird e Shiform

oS e ol o biroaie: ol He 8280t he barah v of Bz b e sbout

Mzewbhﬁdelmftmb@ﬁ@atﬂﬁedmrtdem wWith reference to

o G e TV ROl ek e o
tdigpldy Seirbhbas a fupetion atihdidissanmedn oriatinde thepositiast oftthe light
ps'z'o{lfc[e ﬁtEQHlbgesreFé%at e eg{??mt&%‘it bf ﬁe% Hé@eéé&%ngwegﬁy as far

ar e he a support face |rs
ssautigencadd, frate whigh it max bmcen?r'iiﬁgaﬁ@ati@e '@1’9 '”F‘ﬁ'@ﬁ'ty is more or

Q%M's%? W*tﬁc{ht 9%9%'? w&ﬁ% giﬁ"ar!f»;.ﬂl?‘?;@@qué‘k‘éd)ri?lee tr&hl@ﬂt il‘%nsltﬁ1 through
ove first shoul

ph@disaley efesmsrs Lﬁﬁhoamohvr%%ee? Wﬂhi%'aaﬁaf%er it ety fpshown as
funifernd by clive bitfehusted blyiskit chagse zbne tdsyshpwadgtthée hatched section.

%;%’%%g@ ogﬁlfasia Setz%gq%ﬁggf gdqoir{]%ﬂ q—zh%)ggpﬁuét 8”8% nla% dwe level of
watehsigfsholve opewioveda.shoul der. The rectifier film 11 is

t henl H‘Ihggﬁgndllg oﬁgﬁjé"ﬁme ﬁﬂ@hﬂ?ﬂﬁ in Q%lrﬁBI?‘EHWnPgﬁmfFﬁ%ﬁTbg1 3a

and case 0 user

AR 58, o the cilﬁlgﬁeg ilm Queagrpy abtaingd by Adyetdsgositaden Wént)égrated into
I e ifon oﬁ the difuSeM@Y b ah offsdteThé 84 udsPRFBd 4 bmguroghade of

ok SpT gyt s P Bc RIS BN DBaSINe dif example.
whirelcakbef b Ibw&k cemut, ttlne’ltjgrdlpedsang?thrmgﬁ the ghartiBlig opaque zone is

r ef{}h S§W89 thLESte | ag, {J—. wmﬁ‘&gg&‘ thtenﬁﬂgfsf apt?é% reflected in a

Qdﬁ:ﬁawnaeeancgreétaneql intc the light @tq@gpiata)tcrtrhéu@ﬁhﬁmﬁéeapfs'aseful

g]{wottohg g%é bl &vBRYd Fdh%'fbr@fcahlﬁ% dHes Rliaywsld_ R ledstiuhmous zones
so evident fromFigure 1 that the diffuser film on

Rrhiheightguigepiten-t h decreasi ng opacity has been

provi geglacd1asa éyé;f#ﬁ‘é pz@rﬂal@foﬂaﬁﬁe dbhd mﬁ‘@anfaldd’ﬁe t\ﬁhhiﬂbd by‘ a semi-
| ocated on the rou cor i.S sec

HRPIRRERH nflertf*'rﬁovgr'%@fe‘fraaab'ﬁnﬂﬂlﬁk%sgsw@drﬁpﬁﬂsEaé Fﬂ}ve&'aacﬁ’tféced by a
bluadliky dienetes df@arinble aranestéreardisspasinhars efanttive dfiting tesolution of the
bﬁ%\%ﬁ tegig goa(gyr?t rrélgt&ugogv%g% tfgf'm%‘a Cb@%%l;%g gd? %érir‘%) IBr/decnsagf va rla?le
tiaeesdragnd sphcinpewivele ki fljﬁ‘ii&lﬂﬂ@ videaieowlake with pidrcéd lsoles. This
%mp&&mgsc%ﬂm' FHEBY Kagc@ﬁ@ Mhetdi RiGh BHICESs 24 m%gm%% of the

ts form ng sai Ice 1n Figures 2a an
{in Fovesng @éoﬂfé@é@mwé@ cagi hecriedcre Py RAIET PereRiyPiEen
gﬁ§QMh@@gpﬁggﬁﬁmgQ particular with reference to Figure
Two variants of the backlighting device are
addltlonally expl ai ned with reference to Figures 4 and
5. Those el enments expl ai ned above naturally have
identical reference nunerals and will only be

- — I T L I
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10 with the conpartnent 5 of the diode 2, the

reflector 6, the light guide plate 7, the diffuser

film9 and finally the rectifier film1l. As shown in

Figure 4, the fight emtting diode 2 is positioned at

a short distance fromthe rear face of the light guide

plate directly bel ow the rounded corner. An air gap

t hus separates the upper face of the diode 2 fromthe
rounded corner 8. An edge of 15 the reflector 6 cones

Lo |1 ead Liskn W fiGurd o RREA bBGHSYIGdd ﬁwgﬁthBQﬁR@st mﬁ@hcluldes another

The edge of the reflector could pref erab I rect
PR i3l Pagifhese foprPdin 3 8@“'6%”3'& pritarn éﬁtf%ﬁﬁfﬁw’ﬁ@ least one

dalpld@eme chSraBtel, dt0edsd6he birabbIRS lagndted ih Itt@ﬁadkpwﬂﬂfbf the display
ded cor e ,zone 10

B f the I
PR AGEHBRLP R a3t en ol SgaZRhf 4 Rlonashsge pidture can be
|mpreeasles the light F~ redirected and oriented by all

the light P%r{@@sﬁﬁaéhég gnéBsh %? JeeDthJor cgb)? a0u \?%e);ern?ayerfrom

an i ntensi _ essen eq ua
pbe diffuser ftimilu§hlslzrnuencaiabe erhmdcm@pilyagn trledfrom face of the light guide

LH‘étE O(SrMh)é reé;tme?‘fliYT?“i’l 8Pbn FHa o faEe B &%ro‘?sp?ag Qel’nghmn the case of a

I I con I'S_provi

&8!"%‘ |°8ﬁh%l“9*1t|§lé’qe| @#ﬁ b wpidi hegoreiea%tée o sededd ade&dye shading from
?aurnﬁi%(ﬁré%boh&iﬁg !@tﬂﬁ%ﬂm@@ﬁ&lhe of tHehﬁPsllﬁlé 'pBH%ﬂ o &Hé&’ibélay element

preferghly ha r medi
TR e sdreot ReilinBetise: ARt A e @plout ArRRsTe dascliron the ight
tghesetmaesqnamgmt is msattany sdfleofedtime diffu@btmaiiet khd (hudiznews useful

%ﬂg % b€ g(.t%%rle\éfgég)&ﬁé %fi Téhe | i ght guide plate. The

ove.
'ons of Wwhi ch define the
conpaimaerihe backlightivg devicehmoust; t@masdymtammgateﬂ DdEss@mbly

eeaﬂélnsaseinya \Wﬁ%{%%h &R0, A& é%?en?er&m% &f Mu&ﬁ%aé%embled

ows to avold to haveP sitlc
%é%fta@d» o dndnipexit refrersssie Figure HelNeretspiaseapihe form of frame

t12 @Fﬁ!p%bﬁibhsed & fivdD iHsthe é?fou@@k“@ﬂawﬁd; kb M&iHe ﬂﬁé’ér¥ 3Bl sposed

bl st et P e 2T B aahane, oat sl alges 7 are

béidtbl&ﬁuéergahbu;gmrtd&c@bﬂme first sholioer arerthakwdlfiéa@sie ingers 118.

wth 5 shsaaaorsPeP PRI Bofihg BRI bR 4T Bt
shajdgdr g orthe namawbel@ iVigprevidest tofmaund aldiifttiskr §jht $ agd/or a rectifier
figvd F@h@?é fU38r ﬁlﬁf‘@férﬁ@l‘iir ¥céH iﬁ%%ﬁ%rﬁ 'é%g!a hﬁﬁhé @eéJh% s%hlder

VVlt OUt artin ranEV\D I nventl o
3 S IRIHRUMBINS Aea tbaitgsertaddntora hessingoitheha ide walof fre

seion@ RAGUEeZ TRE Sectifibr MM I g helasladdy ih @@uﬂn@éﬁ?é??lﬂsﬁtﬁfdlﬁuser
enuat e

GRS P i s S eyt X e et FEE o e o 2ot R ot '
albeindeded myo tledroening 1'BhEStBt30ﬁdyeBI! Zlmrl@'at trarsnhimnb@eaéfedtmg
élér‘ﬁghtrsré\?e f.ér‘&‘?%ﬂfe dérggs éc%n h%h id XS as%gr%bl% otnr}ﬁ% pri ed circuit

opaque Zones
tr@aqi |027e\dhl@ytf@ l@iﬂéemfttlrmdlgm 23‘5 fr)teldour A possi bl e

provi me%ﬂéasr é hﬁe ﬁ@% %‘aﬁje' p?atEQ’ ﬁﬁ. e g aﬁsmeef%wﬁer film 11

Wlththe|l at e, one or nor
Piiaxe Bypu 6%9'@32%%@" ﬁ‘laé %h P@W'd‘éﬁ‘e UHfare afea of the visible

gynoﬁ-;mtth@msggs;tesaméme reflector and the plate may form
only lfe‘as%lisrc]) evzdent ﬁ'omrglgure 1 that the diffuser film, on which the zone with
decreasing opacity has been provided, has a section of the diffuser film, which is
located on the rounded corner 8. This section of the diffuser film is covered with a
completely opaque black layer 10, which extends as far as the limit of the start of the

zone with decreasing opacity, as shown also in Figure 3a.
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-10 CLAIMS 1. Backlighting device (1) for an

i nformati on di splay el enent of a portable object such
as a wistwatch, said device conprising a |ight guide
plate (7) having a front face and a rear face, a |ight
reflector (6) |located on the rear face of the |ight
guide plate, a source of visible light (2) feeding

l'i ght beans to a boundary or edge of the |light 5 guide
plate, which spread in the light guide plate between

its twy cfe%?@rﬁmp?é%gloﬂ dr W@éhép@‘iﬁil@bd‘crktﬁ’%ﬂt%ﬁ%gﬁgggwﬂfaﬂ its

the front face of th g ‘g l'a '
felemenisasgpmbledapiberseends ogpFigyres| 2kpThetpdements forming said

PiGRlh ‘Frgﬁbh@gé ané 2b @il Ax&e dh@.‘éhlﬁkﬂj ainck aast haﬁz@ealréﬁﬂﬁ‘ been

( arti ecrea roma limt
(S5ptindi sl e padieuBb StheBaRAR ot o e T
gu| de Plavaiandoicthe backdightisy fiddcd a:grgddhleﬁa@ éXpldiht with

AT St ggﬁﬂéﬁe 5‘%@&%%%5 ?n%ﬁga%f g Lefpab s e
trateremeauniarals @adwitibnlp bacixplaires inbtsim rmeshadi ng
whi t e 9 clnf@{tmgﬂ%vﬂg th\ﬁﬁln{ ;?arrflgl%ek:ﬁéfﬁ%on?é sePttr?egﬁmtgg circuit

into the ans

&eaEt 3rige bﬁhtmﬂltt@@ld@derﬁ &mﬁietgéhe Uﬁntwcwwﬁm@rd dlosy enoissrjece 12
R\hl‘?&rtﬁt@@oﬁkﬁaﬁmﬁh% 8# thiMidfe i‘%@l%ﬂ@étoy 8rtdib ﬂ@htqi[u‘?cf@ﬁlgtre 7, the

are smaller in size
Bhiselfirmdis Toald hareeiieyun Ur by a 15 not al
cover INslﬁaoﬁmnﬁFtbufré antha lighteraittingyicfe IRtpYSitidAES a4 short distance

h light b .
Y3 neTey ET Ebe TR 0Pt Fidhy RrieiberaAgR cotraan airgep
;ﬂh&t@pﬁmtesetﬂsawpehiacb of tedsliafe 2i§eiuthe photdedsorri2r 8. An edge of
ﬁﬁe%'ﬂé&ﬂ#é Ggmgg\’d f? ﬂé&n)%lﬁ?&r?&?ﬁ %dég oﬂhg' %#Ya{twent Thg edge of

aracteri sed acity
thecelegescaydh pneafef@blwlby d‘lrlegw erhinel Eidgetof medm@t ougtiat bbthe light

@ﬁlﬂﬁn@ﬁloag sh 8 rlot Wlbsgme%flﬁtéﬁ @;ht troRacinbirgid Q:orner

devi CE éa according to claim haracteri se
t hat FAR LI% thezqne Thef B%ﬁ’?' Od’laP@'Y Qﬁfd%ﬂfé"gz%@e(dl%ﬂf)ce from the
tiotietncadases] ®gight Maketiradted Hed biidiéd Bﬁ@i@th@fllghh@aﬂdnﬂﬂlhg and

%ﬁlggtawiél%%gné7 A IntSéZSI egrgiéhklsgﬁ%eﬁ@a@ ggt(el\ﬁery ponnt to thus
tﬂummamm@ display elemet ucfoamigct eri sed in that the 25

I I

G717 R R ALk SIS ikl et o e
vm@atp@aloamfﬁw!w emittingdiede R te ﬁéowrgwtfag@patéep@md@d cgrner of

ﬁé‘b‘ﬁhtéﬁr&ﬂcﬂﬁ bESN! §Re folnt pREFERIBRI S athnféﬂﬁeQEtetrEﬁactlve mdex
character| sed. in that it conp

recedi ng
@?t\’{ﬁ?%tnel r&ﬁ'@"@’&d?@?’é‘ ofdhg-Kangpaent materiabaf e |"EE}t %ﬂ"‘&tﬂ]é ‘diode and
the refradtine irake of e I@hﬁ@thlﬂy pakement f r om the back. 30 6.

Backl d d laim4 . .
char aloherldh $ihe fisisSiiped £ STt derind s, Baifbarment syjn which
the ligfitregnitiinfrdiarte, 2 isrcondpilatbly thiveseds Chee defime 4§ 6dmpletety bpaghue cage.

1 | i ,
B S QR AR R A B0 AL
t@msedens a |ight emtting diode, and in that a

conpaf H&At of(o%hrées a%%e'c‘&h@e&é’tﬁe %Ié@ﬁbﬂl&fe ib B same plane
ece, to house the tting diode (2), the

Cr.OSspi
1102 IEH G g oInatibesth B peRpa D P Q3% ldnsauige plate
ity Hontcbntargjmmm it B9 caue, tHedight e Platd & ¢dildnde@dFdlided with a
é A ackl ighting device (1) according to claims§6,

rgc €5 sed in that the crosspi ece (12) conprises
two fWerkingl feonfi thegairaye (d&5gripdios posetiogsvaiadts dfdloebaddiglating

ofeblgétméglﬁ! gcﬁlcﬁnfgﬂ gg% e('%t%) s(kﬁ) dl?rQ e eirp\gltﬁo% ldS[gérﬂég £ the

I nser
framemer Ofta@@\@ntwmés ﬂeﬁrﬁd byttbe cigisns. &g erandrefdthexipaitally
finger.



5 8. Backlighting device (1) according to claim7,
characterised in that above the flexible fingers (15),
the crosspiece conprises a second inside shoul der (14)
to receive a flexible diffuser film(9), which is held
by nmeans of a tab (20) insertedginto a housing (16)
cut into a side face of the second shoul der of the
crosspiece, and in that a flexible transparent |ight
rectifying film(11 ) is located on a diffuser film
%ﬁhqﬂ@'z@n@y cérQbﬁBQMb%ﬁ drethe 68‘%%& l)n thﬁtcbﬁwgéﬁéstl @Q:f(e(l;%ﬁﬁle to
shou ackl] i in
de@gpcanaﬂié altgnizie the "Qmé‘tﬂ?%éﬂg'ﬁﬁ p@rtgp effects through the display

chianast Thesecthenzdritaicanbellbcat@efrbphes yldetohthd fré&ftlor rear face of

S ) R R B35 Sheh S S S l  r
miodmuo- A possitsle @rovisors fon thendevioeeis te osly ziee the @flsetot with thaf light

Icgﬁ’def ﬁlﬁt%t off (uhfc%acan[efcﬁ"?ﬁ?rte%%ﬂla' c]? égciz z%cj?\%s la'rtg PFOV]SG%Hr &SGimit

REPBIGLION éO$t§uTm%@ﬁédph@ifd 1hﬁ roatelsraytfornt esly & :h@gle iefgment.
beans in a direction perpendicular to the rear face of
the light guide plate so that said beans are refl ected
by the reflecting | ayer at the edge of the |ight guide
pl ate and spread into the light guide plate between
the front and rear faces. 10. Backlighting device (1)
according to claim9, characterised in that a 20
portion of a diffuser film(9) is located on the
rounded corner (8), that the portion of the diffuser
filmis covered with a conpl etely opaque bl ack | ayer
(10), which extends as far as the limt of the start
of the zone with decreasing opacity, and in that the
rounded corner is covered with an opaque white | ayer
or with a netal covering. 11. Backlighting device (1)
according to cl'aim6, characterised in that the 25
light emtting diode (2) is housed in the conpartnent
of the crosspiece conprising side walls, which
partially or conpletely surround said diode from an
upper surface of the printed circuit board (3), and in
that an edge of the reflector conmes to lie flush with
an upper edge of the conpartnent. 12. Backlighting
device (1) according to claim6, characterised in that
ajoint 30 of silicon material (17) joins the upper
portion of the light emtting diode (2) to a | ower
surface of the rounded corner of the printed circuit
board, said joint having an internedi ate refractive

i ndex between the refractive index of the transparent
material of the light emtting diode and the
refractive index of the |ight guide plate (7). 13.
Backl i ghting device (1) according to claim1,
characterised in that the 35 Iight guide plate (7),
the reflector (6) and the partially opagque zone forma
single el enent. 12 14. Backlighting device (1)
according to claim1, characterised in that it

i ncludes one or nore other zones with partial opacity
(19) on the layer to attenuate voluntarily the |ight
intensity through these other zones in order to
produce a particular effect or pattern through the

di splay elenment. /N NM NOp/ N NOp/ NM Nf / Nf M/ N4,

/' NI/ Nfj=/NSO=@R

6: Zl pgk& " $8%| $$3%6 m | w mhc”Y] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
]calcaljcaljcalcalcralcalm ' ((*+l,0-j..P/ T/5112344V66&89
9:: <==>?¢g?@\C} xsni d_Z] ] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
aJ ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]calcalc
a] ca] ca] ca] ca! CODEEF#F' FGE ) JO

PP" QAQRoSU{ XYWzgzZI [ | [[o\s\\r] ™| w mhc”~Y] ca] ca] ca] ca] ¢
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] calcaJca]calcalc

I R T . T T 1 AN 1. P ~11 v V7 L
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L! 109D%%&' ()-]1) 109%D& () - HV#109D&' () - C! * HV#10%n&' () - C
| @/#10%& ()-C: 5]];uval il #10%n& () -

- @LOYD& () - H( SH109D& ()-! (SH1Q%p .&' () - ! HS#SH10%4>48& (

?*HS#S#loo/(n{ n& ()-sijklpgrPal > #10%!s"10%& ()-i10%
& ()- 10Xr Xr 10Xr Xr
1OXAMKIS H. #109%Kr Xr & () -! H. #10% " & () - gkx} [ 9P4! I
H' 10%m& ()-!"10% & ()-Y10% & ()-610% & ()-!H
"109%EE& ()-! "10% & ()-& :# }[9P4!!! BH@#10%
;& () - | GH@AOdight{g deBi@el(0Y&ir @h-information display element of a portable

kbl 008 S B0 o AR LR e ypyina o
of5ar, fqe- arvq.;@m)cme( )nlgmsmw@@/bosauecf on"the 94t fae @tie light guide
1;9%[ 5‘561)1&:8 oioiosftilégﬁl @ (é‘)%@dﬁh%%%ht %Qamé@o ajcguh:(%ry olr_“edge of the light

WM whHh SP@%Q/\!&W? I_Jghtgpldf(pi,@g g@ye(@ itspwo faces, and a layer
"Id€Hkeddromn-tiB elde(dPiHe F4rt fadd df the I unde é)late intended to face a rear

? %f)t()/&d%iay e élrg%tlo%th(e_) Enc!)rfgb?&elgbject gau# ayer ?lavugg at']'east one zone
IOG*EEE% ())aﬂ‘bfl-d)pacmy decr2bSing froht 8 G#it (28 |¢gateBiib Db the bpuhdary

e e o lan B, pbichreranes edent Sopms iy lahtepe
ordarito pifeneiebe inlensity dfib@light-orassivipgald zork) cha_r@ctensed in that the

i;ene Vi 0% (s ;@%&ﬁ%@&@ ARG T P o

ﬂ@%{ﬂe@)mﬂ 1l p&I3 90 Semi- Q?LW nt ;mataifcpmerimpgfyariable
tHigkrie s #ok Y08 B EdverihQURRCAD by & BILARYBNGI4S of varh9y iBReter

&%’59@%&%%"?*1—??%”85 insize) (9,19 resqypRof re human eye, or by a

metal covering formed from a plurality of metal dots of varying diameter and spacing
so that light beams are partially reflected and returned into the light guide plate to
reduce the losses of useful photons. A

2. Backlighting device (1) according to claim 1, characterised in that the
partial opacity of the zone decreases non-linearly from the limit close to the edge of
the light guide plate.

3. Backlighting device (1) according to claim 2, characterised in that the
layer with the partiaily opaque zone {10') forms an integral part of the front face of the
light guide plate (7) or is used like a polarising film for the display element.

4. Backlighting device (1) according to claim 2, characterised in that the
layer with the partially opaque zone (10") is a light diffuser film (9) or a light rectifier film
(11) located on the front face of the light guide plate.

5. Backlighting device (1) according to one of the preceding claims,
characterised in that it comprises a single light source, such as a light emitting diode,
to iluminate the display element from the back.

6. Backlighting device (1) according to claim 4, characterised in that it
comprises a crosspiece (12} forming a frame, in which the reflector (6), the light guide
plate and a diffuser are held, and a printed circuit board (3) on which is fixed the light
source, which is a light emitting diode, and in that a compartment (5) is cut into the
periphery of the crosspiece to house the light emitting diode (2), the crosspiece being
detachably mounted and positioned by fitting means (26) on the printed circuit board.
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such as a light emitting diode (2), is disposed below the rounded corner in order to

feed the light beams in a direction perpendicuiar to the rear face of the light guide
plate so that said beams are reflected by th-e reflecting layer at the edge of the light
guide plate and spread into the light guide plate between the front and rear faces.

10. Backlighting device (1) according to claim 9, characterised in that a
portion of a diffuser fitm (9) is located on the rounded corner (8), that the portion of the
diffuser film is covered with a completely opaque black layer (10), which extends as far
as the limit of the start of the zone with decreasing opacity, and in that the rounded
corner is covered with an opaque white layer or with a metai covering.

11.  Backlighting device (1) according to claim 6, characterised in that the
light emitting diode (2) is housed in the compartment of the crosspiece comprising side
walls, which partially or completely surround said diode from an upper surface of the
printed circuit board (3), and in that an edge of the reflector comes to lie flush with an
upper edge of the compartment.

12.  Backlighting device (1} according to claim 6, characterised in that a joint
of silicon material (17) joins the upper portion of the light emitting diode (2) to a lower
surface of the rounded corner of the printed circuit board, said joint having an
intermediate refractive index between the refractive index of the transparent material
of the light emitting diode and the refractive index of the light guide plate (7).

13. Backlighting device (1) according to claim 1, characterised in that the
light guide plate (7), the reflector (6) and the partiaily opaque zone form a single
element.
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