- 1 - DESCRI PTI ON SURFACE EM TTER AND | NTERNALLY | LLUM NATED SI GN

| NCORPORATI NG THE SAME Technical Field [0001] The present invention
generally relates to a surface emtter conprising a flexible substrate and
a plurality of LED el enents nounted thereon. In particular, it relates to a
novel surface emtter significantly inprovedin practical functionality and
practical applicability and an internally illum nated sign incorporating

t he sane. Background Art
DESCRIPTION

SURFACE EMITTER AND INTERNALLY ILLUMINATED SIGN

INCORPORATING THE SAME

Technical Field
[0001]

The present invention generally relates to a surface
emitter comprising a flexible substrate and a plurality
of LED elements mounted thereon. In particular, it
relates to a novel surface emitter significantly improved
in practical functionality and practical applicability‘

and an internally illuminated sign incorporating the same.

Background Art
[0002]

Many conventional outdoor signs (internally
illuminated signs) mounted on the wall of a building or
the like use fluorescent lamps. However, signs using
fluorescent lamps have disadvantages that they require a
large installation space, have to have a size (thickness)
enough to accommodate the fluorescent lamps and consume
an excessive amount of power. Thus, the internally
illuminated signs are gradually shifting to the use of
LED elements that consume lower power (see Patent
Document 1, for example). Of course, the internally

illuminated signs are shifting from the fluorescent lamp



[ 0002] Many conventional outdoor signs (internally illum nated signs)
mounted on the wall of a building or the like use fluorescent | anps.
However, signs using fluorescent | anps have di sadvantages that they require
a large installation space, have to -ha¥e-a size (thickness) enough to
accommodat e the fluorescent |anps and consunme an excessive anount of power.
Thus, the internally illumnated signs are gradually shifting to the use of

LED el enents_t hat 1%)@2#115(]; 11{ rncpé)v&{dléslq@ (B_aé@ptthp%q;gergne]rgyf %rs exanpl e) .

O course,t¥%% Mt ern um nat e igns are shifting fromtthe

fl - t i t
uor esce“%%ésgf?%%% %l%ovéykpt?t o dde LED 1 yns fatsOnlne ivL @ dep tryssave

energy as ove but also largely because the blue LED has been

put to pragtigabutiSeotPrevabtsl add ous &0dwre reprasentaiicons, and the unit
price of the L el enent has becone relatively | ow [0003] Accordi ng
to Patent DPeguseshtdtdess)ibed ebovenia proespaf eriie plEBtelemdiim (a top
film1l4') is disposed in a stretched manner on LED el enents 13' nounted on
a substratradlbeasmshoshativélgutew8. | n practical use, however, the

techni que disclosed in Patent Docunent 1 requires further inprovenents as
descri bed HeDoR] For a surface emtter |' according to Patent Docunent
1, as shown in Figure 8 when the top film114' is disposed in a stretched

manner, the topR3FerAinE R thp e HotDaRITeTadhels St Ree FARAMY chl ori de
hot nelt |am nate fi|n1£75 i crons) availaﬁ!g f{ﬁn}GNP(éb. Léd(j Korea, for
exanpl e) i §TPBFB2EANENBLIEBDSEr 5EE™112 bRAPwhich the! LED SHERRRTS 13" are

t ed, dth [t | am i b i f
fol Ters R foGBRFonEHe eaRoF| Phh 140 £oRRE Subdt Tt 1 19° Tehi s process w I
o ong) " e9ub2:2.RLoT8ur E5TLEBLAPRE Y4508 BOU dABARIAlCherAar ter) .

hdwever, the technigque disclosed in Patent Document 1
requires further improvements as described below.

For a surface emitter 1' according to Patent
Document 1, as shown in Figure 8, when the top film 14'
is disposed in a stretched manner, the top film 14' with
a hot melt (adhesive) (a polyvinyl chloride hot melt
laminate film (75 microns) available from GMP Co. Ltd,
Korea, for example) is laid on the substrate 11' on which
the LED eléments 13' are mounted, and the resulting
laminate is pressed between a pair of pressure rollers R
to apply the top film 14' to the substrate 11' (this
process will be referred to a pressure treatment with a
hot laminator hereinafter).

[0004]

However, the LED elements 13' form projections and

depressions on the surface of the substrate 11', so that

air can be trapped (an air cavity ar occurs) between the



However, the LED el enents 13" form projections and depressions on the
surface of the substrate 11', so that air can be trapped (an air cavity ar
occurs) between the - 3 - LED elenents 13" and the top film14' in the
pressure treatnment with the hot | am nator described above. If the air
expands due to the externally applied heat, the LED el ements 13' can be
detached or fail to |ight. I n addltion in the pressure treatnment with
the hot |am nator, when the top film14' is pressed against the LED

el ement s 13EDwﬁﬂHmBhéSpﬂéésané £bel épp, fihe Lép LNl PRA4PERRSEERAr on a
corner of an LED el enent 13' %a corner of a casing) to conpronlse t he

wat er pr oof A€SSMEOGO}th the) RojddpiBATOss deaGF sBSdt ARCEFDUNT d%ir in

the air cavity ar varies among.the LED elenments.13'.. Therefore, if the LED
el enent s 1§lraﬁépﬁﬂﬁﬁe&u8ntPn%Pﬁi§X58589h$8napPFbﬁ@ Eﬁ?ES|% ¢t$%Mh the LED

| t 13" f b ff f th
cavities ael@'g%g%"ﬂg ROk SeRraEed Bk Ll AL RS | Pnt Tromthe LED
el ements 13") and ng %legopiﬁ fgel g@?&@@c Feé){mé&%% %tab%]en odhat is,

the air caV|t|es ar “Formed’ between t enents 13" and e top film

14" can be 1%%%%& 030! Grich tt%rr%o%f rappeauance gndskigughaehbectnef the
sign. In partlcu ar, when the LED elenents 13' (and the substrate 11') are

used for |irgh in@meirthouts beiikg eest airaeduia @om@ssngtheee@befsm t he
direct light fromthe LED el enents 13", and thus, the unconfortable feeling
caused by tihe cinr teav bines abrheconEs anolLER. c[8AB6E 13' (a corner
of a casing) to compromise the waterproofness.
[0005]
In addition, of course, the amount of air in the air
cavity ar varies among the LED elements 13'. Therefore,
if the LED elements 13' are turned on in this condition,
light emission from the LED elements 13' is non-uniform
(because different amounts of air in the air cavities ar
cause non-uniform diffuse reflections of the light from
the LED elements 13') and makes people feel unbalanced or
uncomfortable. That is, the air cavities ar formed
between the LED elements 13' and the top film 14' can be
undesirable in terms of appearance and visual effect of
the sign. In particular, when the LED elements 13' (and
the substrate 11') are used for lighting without being
contained in a housing, people see the direct light from
the LED elements 13', and thus, the uncomfortable feeling

caused by the air cavities ar becomes worse.

[0006]



- 4 - Furt

hermore, according to Patent Docunent 1 described above,

as shown

in Figure 9 electric wiring 12 used to energize the LED elenents 13" form

er of

circuitry including a parallel arrangenent of a plurality of series
circuits each including a several LEDglements 13'. In this case, for
exanple, if a working hole (a cutout part FO is formed at the cent

the circuitry, sone LED elenents 13" fail to Iight Thus, the surface
emtter | accordlng t o Patent Ebcunent a U|re n i nprovenent of
t he wor kabi | i t YT tReIM RSN @ IS0EGHE R jﬁﬁﬁﬁ %Laid Cpen No.
2007- 33662 _.Di sclos re of the Inventiaon e

I nvention 867> 8a gb%%% p?%sth i nve f&%ﬁr%gge%égﬁgrggﬂggg. VIeM/Of

novel surfaceée emt

such ci r CUTBLANCES,apd; A0 AL oGky of 1 L, L epente yentia sy to provi de a

wat er pr oof
emtter to

ncor porating an enent I nproved i'n

9E§§u8£n8tgeﬂ5a9£f‘?_él calridetionabity gouenabt ¢ dhesserdace

e used™not only for a sign but also for other various

applicati opgrciiiPE0¥8€n InaPREARGNEEséPe HAT ECLD YeT@heet ¢ he3 advant i si ng
effect, or inproved in workability or the like in interior finish work or

t he Ilke
emtter.

aRdsanakB} efoal Eyamplem hat @dwstging nicol ot at cungow hep same
FC) is formed at the center of the circuitry, some LED
elements 13' fail to light. Thus, the surface emitter 1'
according to Patent Document 1 also requires an
improvement of the workability.

Patent Document 1: Japanese Patent Laid-Open No.

2007-33662

Disclosure of the Invention
Problems to be Solved by the Invention
[0007]

The present invention has been devised in view of
such circumstances, and an object of the present
invention is to provide a novel surface emitter
incorporating an LED element improved in waterproofness
or other practical functionality to enable the surface
emitter to be used not only for a sign but also for other
various applications, improved in appearance to directly
raise the advertising effect, or improved in workability
or the like in interior finish work or the like, and an
internally illuminatéd sign incorporating the same

surface emitter.

surface



- 5 - Means for Solving the Problens [0008] - A surface emtter
according to claiml is a surface emtter, conprising: a flexible substrate
having electric wiring; a plurality of LED el enents di sposed substantially
regularly on the substrate; and a top £ilm disposed on the LED el enents in
a stretched manner, wherein when the top filmis disposed on the substrate
in a stretched manner, the top filmis applied to the substrate to cone
into close contact with projections and depressions formed by the LED

el ements. [0009] A surface emtter according to claim2 is the surface
emtter accordin i S, further characterized in that when the

t im1l th
top filn1i¥eaP§pggﬁgsgL3iﬂ% E%%2%¥%?%e?ﬁ a stretched nanner to come into

cl ose cont 850§ith the projections and depressions formed by the LED
el ement s, Space between the LED elenents and the top filmis evacuated,

and the top {1 s heal ooh A prassyrer onded 1 he surf age.fcd he LED

el enents. [001( A surface emtter according to claim3 is the surface
emtter acegpidipg,tQoApYionggofactabmiiorsanthabcd sndwiides; charpsteri zed

inthat the top filmis a highly clingy and highly stretchabl e pol yvinyl
chloride fyhmingP0d1lplurality of LED elements disposed
substantially regularly on the substrate; and a top film
disposed on the LED elements in a stretched manner,
wherein when the top film is disposed on the substréte inr
a stretched manner, the top film is applied to the
substrate to come into close contact with projections and
depressions formed by the LED elements.
[0009]

A surface emitter according to claim 2 is the
surface emitter according to claim 1 that is further
characterized in that when the top film is disposed on
the substrate in a stretched manner to come into close
contact with the projections and depressions formed by
the LED elements, a space between the LED elements and
the top film is evacuated, and the top film is heated and
pressure-bonded to the surface of the LED elements.

[0010]

A surface emitter according to claim 3 is the
surface emitter according to any one of claim 1 or 2 that
is further characterized in that the top film is a highly
clingy and highly stretchable polyvinyl chloride film.
[0011]



- 6 - A surface emtter according to claim4 is the surface emtter
according to any one of clains 1, 2 and 3 that is further characterized in
that the electric wiring that energizes the plurality of LED el enents forns
a nmesh-shaped circuit, and even when a part of the circuit is cut out, the
circuit supplies a current to a renmarnbng LED el ement through a path
bypassing the cutout part. [0012] A surface emtter according to claim
5 is the surface emtter according to any one of clainms 1, 2, 3 and 4 that

is further characterized diy dhat éé%f&jﬁug{iﬂéndl%i'ﬁpt4 ay %r transparent
filmbut also is a material having a | ow Transparency; such as an obscure

gl ass sheetur@afeoshedtgkbasscsheehg 88 hnyechoromatlpaperi, andred P i nt ed
material. [0013] An internally illum nated sign according to claim®6

is an intetnakl ysi Fhugheat edasagbertoeprisi tigat atlse gol casei davingn@ si gn
front surface, a side plate and a back plate; and the surface emtter
accordi ng tbaangnengiofscthensliralitg, o4 BRD &léments | Borms 2 he sign case.
Advant ages of the Invention [0014]
mesh-shaped circuit, and even when a part of the circuit
is cut out, the circuit supplies a current to a remaining
LED element through a path bypassing the cutout part.
[0012]
A surface emitter according to claim 5 is the
surface emitter according to any one of claims 1, 2, 3
and 4 that is further characterized in that the top film
is not only a transparent film but also ié a material
having a low transparency, such as an obscure glass sheet,
a frosted glass sheet, an interior wallpaper, and a
printed material.
[0013]
An internally illuminated sign according to claim 6‘
is an internally illuminated sign, comprising: a sign
case having a sign front surface, a side plate and a back

plate; and the surface emitter according to any one of

claims 1, 2, 3, 4 and 5 installed in the sign case.

Advantages of the Invention
[0014]

The object described above is attained by the
configurations of the present invention described in the

claims.



The obj ect described above is attained by the configurations of the present
i nvention described in the clains. -7 - According to the aspect of
the present invention according to claiml, since the top filmis applied
to come into close contact with the projections and depressions formed by
the LED el ements, air can be prevented’f+om being trapped (to forman air
cavity) in the space between the LED el enents and the top film Therefore,
the force to secure the LED el enents can be increased, and the LED el ements

| ess suscept | blﬁcé@r&?ﬁﬁr@@ltm@%spéét &l &lfe GV Loh OCGHFeht 1l air can
expand due to external heat to cause the LED elenents to slightly nove

(rattle). bpcbhusngase Cibhihhe, LEDhebenrat sopatiig)isthgpinsgecdo secure
the LED el enents can decrease, and the LED elenents can be detached from

t he substrabee Hawevelostheoptesentithventi ppogkitioatesntihe concern. Since
no air cavity occurs, non-uniformdiffuse reflection by air also does not
occur, anddepuessthesafpeardnbg dthet hEDsatémertem aiercaés baproved. [0015]
According to the aspect of the present invention according to claim 2,

si nce the tapgventechéapadbandghaviengedn (EAcEeasednepbhgadVohy petltent age is
di sposed in a stretched manner by so-call ed vacuum pressure_ bondi ng t hat

i nvol ves eVdcuabesg PrEvspacehBelBeflERENLED BAcRBAL §°BNEHRe top film
the top filn1disposed5%§ %Qstretched nanneh can info close contact

coO I Nn
with the préiegetirshs PFEsSPoRECREFMEChYEPhE Eﬁﬁnt’?eﬁ@ﬁtgewith hi gher

rellablllt%hcréa%ea,[gg%6khe LED elements less susceptible to

external heat. If an air cavity occurs, the air can
expand due to external heat to cause the LED elements to
slightly move (rattle). In this case (if the LED
elements rattle), the force to secure the LED elements
can decrease, and the LED elements can be detached from
the substrate. However, the present invention eliminates
the concern. Since no air cavity occurs, non-uniform
diffuse reflection by air also does not occur, and thus,
the appearance of the surface emitter is improved.
[0015] |
According to the aspect of the present invention
according to claim 2, since the top film heated and
having an increased elongation percentage is disposed in
a stretched manner by so-called vacuum pressure bonding
that involves evacuating the space between the LED
elements and the top film, the top film disposed in a
stretched manner can come into close contact with the
projections and depressions formed by the LED elements

with higher reliability.



According to the aspect of the present invention according to claim3, the
top filmis a highly clingy and highly stretchable polyvinyl chloride film
The conbi nation of the highly clingy and highly stretchabl e pol yvinyl
chloride filmand the vacuum pressure bondi ng descri bed above all ows the
top filmto cone into close contact Wifh the projections and depressions
formed by the LED el enents with higher reliability, inproves the

wat er pr oof ness of the surface emtter, and increases the force to secure
the LED el epents. The highly clingy and highly stretchabl e pol yvi nyl
chloride film (a 100-m cron film manufactured by H ROSH MA KASEI, LTD., for
exanpl e) has na@isdtdey ito titee mmprdtalofanthd use seart hevveorisioder ed as
making a |arge contribution to the inprovement of the waterproofness. Mre
speci fi cal kycosinog theclaim Basthe pomhdibn ifea filah by sposedly ind he
substrate in a stretched manner can prevent water fromentering

(penetrati hgghdy sheesrlabde PREVVEDY &l eRbAF5der Bt he B side with hi gh

reliability, thereby significant]y inproving the, erproofness. In a test
carried ou?oﬁ9lﬁﬁélﬁﬁpch5H? Pwa Ycay%ﬂ%ysg??ahégﬁi¥t%ﬁﬁeEéh the filmis
i mrersed in ter for tour nonths, it S been confirned th epetration
of water iﬁPﬁgyﬁgy uFPiEélgﬁi?%EW a%gspﬁgtvgggﬂ@,pﬁﬁﬁs? e %ﬁé?é% enitter
has hi gh t er pr.oof.ne T h u ce.emtte n; i | ed
outdoors o eSFeégspagégaﬁe?gﬁPH% %Pg9£§ss§%$§LEge%$§$e%§g%tgf%é% (on a wal

of a bathrogm, ter ,exgnmphe) g%seeeaoggi REahQEsedskNoRs Caseméhoppi ng) or the

like (that Ts, In an exposed manner). Thus, the surface emtter can have a

W de vari ety 0f ppxtnesehysnoyeh ﬁ@QhE@aEbQﬂéb@mﬂtganihpﬂﬁvéﬁnﬂh@rOdUCF
variations. [0017] According to the aspect of the present invention

accordi ng t@tekairBodnelhe o€l eakr sarthebngmistarpeshdshapedaséscuhe. Thus,
even if the electric wiring is partially cut out, the remaining LED
el enents cdnrhke eoeckxgiczed theold alpamthtbypassi ng the cutout part and
turned on and off. Therefore, in the case where the surface enmtter is used
as an interior Waeehighlfoclanpwidudngighalpastretchdele wIbceim tter (one
unit) can be appropriately cut out to acconmpdate a receptacle or the |ike,
and t hus, Kﬁéiméﬁ@aﬁﬁﬂﬁt%aoﬂOph@l§€9ﬂa§él@nﬂﬁ@éﬁap§u§ﬁan€Yicantly i mproved.
O course, the surface emtter can be instglleg at _an inbeﬁnal corner or an
8 625 1B

external cOHAROSHIMA KAREILo LR -1 EBOE| &FEAPL SgeR@ralPyPhE0RIE BN Fife,
they burn out once in ile. According to the present Ln jon, even
when an LE@%quﬁﬁﬁta@&?ﬁggﬁuféntﬁg Spﬁggdﬁﬁﬁdeﬁgngﬁ s dai %ggéépt l'i ghti ng.
Many of the caonventi.onal_ surfa 1 v I L Ll that turns
offyall théxfﬁﬁleug&%h §Cb&hﬁaggmgg%%hgkﬁE%%eﬁg%eﬁggékgrﬁgabg SI'_ED

el enents, iy, LX) dnahudinng dhe Burent Otk sORe WABAC0RE LED el enent

burns out.
film disposed on the substrate in a stretched manner can
prevent water from entering (penetrating to) the side of
the LED elements from the outside with high reliability,
thereby significantly improving the waterproofness. 1In a
test carried out by the applicant in which the surface
emitter with the film is immersed in water for four
months, it has been confirmed that penetration of water
into the surface emitter does not occur, and the surface

emitter has high waterproofness. Thus, the surface

emitter can be installed outdoors or at a place where the



- 10 - [0018] According to the aspect of the present invention
according to claim5, the top filmis not the ordinary transparent film but
a material having a | ow transparency, such as an obscure gl ass sheet.
Therefore, the surface emtter can be used for a novel application, such as
a househol d interior material, and can®have many product variations. For
exanple, if the top filmis an interior wall paper, the LED el enents are
hardly recogni zabl e during the daytime when the LED el enents are turned
of f, and thusfatbeechoptéi! geserves toencanteal éhea LEDlet@mmntSofthe top
filmhas a kind of canpuflage effect). However, at night, the wall paper
ueed as thextopltkil misbbtenbéhegl hghsefir bm & heasED(bepremys ¢ theate a
confortabl e atnosphere like indirect lighting (the top filmhas a kind of
heal i ng ef fle&e) .(tThGs st hénsanf aseoeadit nenneah. bdhsed thet semfadeor
lighting of a sign but also as an interior material (wallpaper or the |ike)
that has acBdiEperscag BpVece. Wwide vapietpupSeSxtheme c%%Yefhat the surface
emtter is used as.an interior terial and installed on a wall leads to a
novel techAPRAFCEGAEEHt 3BF BRBVIAY AgRa KaPF oA th W2T+aht PR capability, or
i n other %637 a novel technical concept of extrenely thin lighting. If a
convent i onal “f'dor escent |l anp or the like is installed on a wall, the wall
has to have an gnoughshbickngss 19, accommdal gy ldied amm erhedded ( herein.
However, according to the present” invention, e wall no longer has to
have such a l-argenihi-ckpegsnm hn addi EheBrtheypresgnisi aveakhon does not
require a lighting box or the [ike that is needed fo install the
fluorescenishhame. cRWELREr NOrgus Wosksn | W ot vede Médtri skt driddi 4 he
fluorescent |anmp, such as formng holes in a wall, are not necessary, and
the surfaceaefiibilery actobditngthe rbrapnesagnLEDNedamnénhscaanbbeextremnely
easily installed. O course, the concept (idea) of the thin lighting
appar at us earralizedbehappbhed petbohypassongl theghutagt(perti agdli ghting)
attached a ceiling surface. Al t hough the obscure gl ass sheet, the
frosted gl 4sgnsideen and ©hé.| i Keerabverebwit rabepasncyietheiNgransnit |ight
(sunlight) to sone extent. Thus, the surface emtter with these sheets as
the top filsmréaschemdftacndd £§dnasr aPnaPyegrass™aradoal 4°%k§light, a
see-through floaor or the Iik% tg provi_de both gaﬁlighting.gyring %he
daytime an®Vdecdr&ri Fe PREGhOInG Gt SHIFGRES SMittehe (PRP Hi's r P&l "

e A LS B R e AL L
pattern iS1ﬂ&kqt%%d@%%%%,V%%%u%b?%gﬁiﬂﬁ%ybg@dkﬂg'surface emitter is
significantly improved. Of course, the surface emitter
can be installed at an internal corner or an external
corner.

Although LED elements generally have a long life,
they burn out once in a while. According to the present
invention, even when an LED element burns out, the other
LED elements can be kept lighting. Many of the
conventional surface emitters have electric wiring that
turns off all the LED elements or part of the LED
elements (a row of LED elements, for example) including

the burnt out one when one LED element burns out.



[ 0019] According to the aspect of the present invention according to
claim6, the internally illum nated sign incorporates the surface emtter
according to any of - 12 - clains 1 to 5. Thus, the internally illum nated
sign has a good appearance and a snall thickness (thin decorative
lighting). That is, dots of the LEDS éfements are invisible, and the thin
decorative lighting emts light with uniform brightness. The thin
decorative lighting can be safely installed anywhere because it does not
obstruct pedesgrians or hit a child in the head. In addition, since the
surface emtter itself has high waterproofness, the thin decorative
lighting is al Sxcdoghing wad ety eofpeartd ccfartHee drestealt dchvaintd opl ace where
t he water proof ness of the sign case can hardly be ensured because of the
shape of thecwatingftoheléiml i nghentehi £himhes sigh ke iowdiatded, for

exanpl e. Brief Description of the Drawi ngs [0020] Figure 1(a) is a
per spect i vergheperoenanfiinepihl ¢ ynateuhhabedleg gn 1 9€oF poR a3 FRP@ sur f ace
emtter according to the present invention; Figure 1(b) is an enl arged

cross- sect PBARAI 25i 8l BPSEhES| At @FRafP§ett | TRSRATF Soi g% iSWE@ S om t he

direction of ,th rr [ i :
ctio gmi%tgracagmgé hgeg|9g£ealég%él application, such as a

household interior material, and can have many product
variations. For example, if the top film is an interior
wallpaper, the LED elements are hardly recognizable
during the daytime when the LED elements are turned off,
and thus, the top film serves to conceal the LED elements
(the top film has a kind of camouflaée effect). However,
at night, the wallpaper used as the top film soften the
light from the LED elements to create a comfortable
atmosphere like indirect lighting (the top film has a
kind of healing effect). Thus, the surface emitter can
be used not only for lighting of a sign but also as an
interior material (wallpaper or the like) that has a
surprising effect.

Of course, the concept that the surface emitter is
used as an interior material and installed on a wall
leads to a novel technical concept of providing a wall
with a lighting capability, or in other words, a novel
technical concept of extremely thin lighting. If a
conventional fluorescent lamp or the like is installed on
a wall, the wall has to have an enough thickness to

accommodate the lamp embedded therein. However,



Figure 2(a) is a front viewof a unit formng the surface emtter
Figure 2(b) is a cross-sectional view of the unit showng a frane t

on a substrate to cone into close con
I ncl udes di agrans for

13 -

her eof ;

Figure 3 includes diagrans for illustrating steps of a vacuum
pressure bondi ng process used to dispgie atop filmin a stretched

ct with the substrate;

manner
Figure 4

illustrating an exanple of a nmesh-shaped circuit that

energi zes a renmai ning LED el enent through a path bypassing a cutout part;
Fi gure 5 iactotesngliagrams foesedt ustvatt gn andtheraldxanplleongfert he
mesh-shaped circuit; Figure 6 includes diagrans for illustrati
arfther exiaapl eo diavhesnesha shapeel Tiickness Fi gar @d@itdoa,dichgram f or
illustrating an ' ' ’

present invention does not require a lighting box or the
like that is needed to install the fluorescent lamp.
Furthermore, works involved with installing the
fluorescent lamp, such as forming holes in a wall, are
not necessary, and the surface emitter according to the
present invention can be extremely easily installed. Of
course, the concept (idea) of the thin lighting apparatus
can also be applied to conventional lighting (ceiling
lighting) attached a ceiling surface.

Although the obscure glass sheet, the frosted glass
sheet and the like have low transparency, they transmit
light (sunlight) to some extent. Thus, the surface
emitter with these sheets as the top film can be attached
to an ordinary glass window, a skylight, a see-through
floor or the like to provide both daylighting during the
daytime and decorative lighting at night.

The "printed material" described in claim 5 is not
limited to a top film on which an appropriate pattern is
previously printed but may be a top film on which an
appropriate pattern is printed after vacuum pressure
bonding.

[0019]

According to the aspect of the present invention

according to claim 6, the internally illuminated sign

incorporates the surface emitter according to any of

ng



application of the surface emtter according to the present invention as a

panel of a grid ceiling system Figure 8 is a diagramfor illustrating
a nmethod of disposing a top filmof a conventional surface emtter in a
stretched manner (under pressure w th;g hot |am nator); and Figure 9
is a diagramfor illustrating lighting of the remaining LED el enents of a
conventional surface emtter that is partially cut out. Description of
i%gg?;fu[sog%%]lm]s'sgrfacg. err%}.mse’r the ]3.4nter2nsa{l Ci Sl%m%\éaé%%lgnsqrg%silgse bondi ng

a good appearance and a small thickness (thin decorative
lighting). That is, dots of the LEDs elements are
invisible, and the thin decorative lighting emits light
with uniform brightness. The thin decorative lighting
can be safely installed anywhere because it does not
obstruct pedestrians or hit a child in the head. In
addition, since the surface emitter itself has high
waterproofness, the thin decorative lighting is also
highly waterproof and can be installed at a place where
the waterproofness of the sign case can hardly be ensured
because of the shape of the wall of the building on which

the sign is installed, for example.

Brief Description of the Drawings
[0020]

Figure 1(a) is a perspective view of an internally
illuminated sign incorporating a surface emitter
according to the present invention;

Figure 1(b) is an enlarged cross-sectional view of
the internally illuminated sign viewed from the direction
of the arrow A in Figure 1(a);

Figure 2(a) is a front view of a unit forming the
surface emitter;

Figure 2(b) is a cross-sectional view of the unit

showing a frame thereof;



llsubstrate 12electric wiring (printed wring) 13LED el enent 14top film
15al um num pl ate 16constant current circuit 21sign front surface 22side
pl ate 23back pl ate

- 13 -

Figure 3 includes diagrams for illustrating steps of
a vacuum pressure bonding process used tp dispose a top
film in a stretched manner on a substrate to come into
close contact with the substrate;

Figure 4 includes diagrams for illustrating an
example of a mesh-shaped circuit that energizes a
remaining LED element through a path bypassing a cutout
part;

Figure 57includes diagrams for illustrating another
example of the mesh-shaped circuit;

Figure 6 includes diagrams for illustrating another
example of the mesh~shaped circuit;

Figure 7 1s a diagram for illustrating an
application of the surface emitter according to the
present invention as a panel of a grid ceiling system;

Figure 8 is a diagram for illustrating a method of
disposing a top film of a conventional surface emitter in
a stretched manner (under pressure with a hot laminator);
and

Figure 9 is a diagram for illustrating lighting of
the remaining LED elements of a conventional surface

emitter that is partially cut out.

Description of Symbols
[0021]
1 surface emitter

la intermediate product



41A upper box 41AR seal ed space 413l ower box 413R seal ed space 42electric
heater 43lifting table 44pressurized air tank 45vacuum tank 46switch val ve
arair cavity

- 14 -
2 sign case

4 vacuum pressure bonding épparatus
11 substrate

12 electric wiring (printed wiring)
13 LED element

14 top film

15 aluminum plate

16 constant current circuit

21 sign front surface

22 side plate

23 back plate

41A upper box

41AR sealed space

41B lower box

41BR sealed space

427 electric heater

43 lifting table

44 pressurized air tank

45 vacuum tank

46 switch valve

ar ailr cavity

F frame

FC cutout part

R pressure roller

SB | internally illuminated sign

Best Mode for Carrying Out the Invention



frame FCCutout part pressure roller SSinternally illumnated sign - 15 -
[0022] Best nodes for carrying out the present invention include the
enbodi ment descri bed bel ow as an exanpl e and include various inprovenents
that can be nmade without departing [rgg1ghe technical spirit of the present
i nvention. In the follow ng, a general configuration of a surface
emtter 1 will be first described, and then, characteristic features of the
present invention will be described. And then, an internally illum nated
sign SS in¢oepprating the surface emtter 1 and other applications of the
surface emtter 1 will be described.
Best modes for carrying out the present invention
include the embodiment described below as an example and
include various improvements that can be made without
departing from the technical spirit of the present
invention.
In the following, a general configuration of a
surface emitter 1 will be first described, and then,
characteristic features of the present invention will be
described. And then, an internally illuminated sign SB

incorporating the surface emitter 1 and other

applications of the surface emitter 1 will be described.

Embodiment
[0023]

As shown in Figures 1 and 2, for example, a surface
emitter 1 according to the present invention comprises a
flexible substrate 11 having electric wiring 12, a
plurality of LED elements 13 substantially regularly
arranged on the substrate 11, and a top film 14 disposed
in a stretched manner on the substrate 11 to cover the
LED elements 13. 1In the following, the components will
be individually described.

[0024]

First, the substrate 11 will be described. ' The

substrate 11 is a base member on which the LED elements

13 are regularly attached (mounted), has the shape of a



Enbodi ment [ 0023] As shown in Figures 1 and 2, for exanple, a surface
emtter 1 according to the present invention conprises a flexible substrate
11 having electric wiring 12, a plurality of LED elenments 13 substantially
regularly arranged on the substrate_ 1z and a top film 14 disposed in a
stretched manner on the substrate 11 to cover the LED elenents 13. In the
}‘:ol | ow nﬁ, thg components wi |1 be individually described. [0024]

irst, the substrate 11 will be described. The substr te 11 i.s a base
menber on SAHITE P e SHES el ér‘ﬁ@nt%nl af‘@%@fqé(ralrﬁoé%tst ¢RE8 Phounted), has

t he shape - 16 - m or d b ki nd f
f: exi bl e( |f??§iﬁjé’;]]1englwl&tllé1gs ma @ﬁ‘esr aae t%gggu%st rglf? %&gﬁiﬁg%e IOP >0
pl astic synt et t h t d

wor kabi it n pal‘e[I c%fpl@su yéat eltﬁlgeretlg{ el]eht hglng![hg% Ip(%: ygsggr

pol yi mi de, g dr_nylrr Cljf%]r?ciléjcﬁalle_i. yaﬂc?sxh&}?él:gllt he | i ke that iana asyperi or

in heat resi stance resi stance, nechanical strength and the |ike are
pr ef er abl %&%ﬁ&ch;llrbr@rﬁéféﬂ@hal%t\@l' te REE tfdd,Mpcs Wisedieas the substrate

11 in this erbodi nent
polyvinyl chloride, epoxy resin and the like that are
superior in heat resistance, light resistance, mechanical
strength and the like are preferably used. In particular,
a white PET film is used as the substrate 11 in this
embodiment.
[0025]

The electric wiring 12 intended to energize and turn
on and off the LED elements 13 is formed on the substrate
11. In this embodiment, the wiring 12 is patterned to be
able to turn on and off all the remaining LED elements 13
even when the circuit is partially cut out to form a
working hole in the substrate 11 (surface emitter 1), as
described later.

For example, desired electric wiring 12 can be
formed on the substrate 11 by printing a predetermined
appropriate wiring pattern on one surface of a film-
shaped or sheet-shaped member (referred to as print
wiring and denoted by the same reference numeral 12 as
the electric wiring) and overlaying and applying the
print wiring 12 onto the substrate 1l. More specifically,
for example, desired print wiring 12 is formed by screen-

printing a conductive silver paste on a sheet-shaped



[ 0025] The electric wiring 12 intended to energize and turn on and off
the LED elenents 13 is forned on the substrate 11. In this enbodi nent, the
wiring 12 is patterned to be able to turn on and off all the remai ning LED
el enents 13 even when the circuit is ﬁa}rt_i ally cut out to forma working
hole in the substrate 11 (surface emtter 1), as described later. For
exanpl e, desired electric wiring 12 can be formed on the substrate 11 by
printing a predeterm ned appropriate wiring pattern on one surface of a

fi | m shapedemipe sheahd shapeshemtirberaga@freemesy tvol tds thd M WY ivig @9 denot ed
by the sane reference nuneral 12 as the electric wring). and overlaying and
appl yi ng th2 bsikendedi by a7e oxts it s ubktiratieom thioreteyediFically, for
exanmpl e, desired fri nt wiring 12 is fO{maqr’lf)y screen-prin in% a _conductive
silver pasVérsndaldhelttihapeestraty 11 neffeCOaRE t hESshe€C ShSped nenber

L P (o0 henge Lo AL BB AL g e ol et
on e o A1Ss RUSLERLS 0ok Y el gt uhng: e o S0 by
such as vapor deposition and etching.
[0026]

Next, the LED elements 13 serving as a light source
will be described. A plurality of LED elements 13 is
regularly disposed on the substrate 11. In this
embodiment, in particular, the substrate 11 on which a
plurality of LED elements 13 is arranged at regular
intervals in both the vertical direction and the
horizontal direction is regarded as a unit as shown in
Figufe 2. And a plurality of units is coupled
(connected) to each other, or one unit is cut, for
practical use. The plurality of LED elements 13 is
arranged at regular intervals in both the vertical
direction and the horizontal direction in order to
improve the versatility (workability) of the unit and
make dots of the LED elements 13 invisible and prevent
non-uniform light when the unit is applied to a sign.

In addition,.unitization of the surface emitter 1
has an advantage that it improves the ease of wiring or

installation.

[0027]



Next, the LED elenments 13 serving as a light source will be described. A
plurality of LED elenents 13 is regularly disposed on the substrate 11. In
this enbodinment, in particular, the substrate 11 on which a plurality of
LED el ements 13 is arranged at regular ntervals in both the vertical
direction and the horizontal directio& is regarded as a unit as shown in
Figure 2. And a plurality of units is coupled (connected) to each other, or
one unit is cut, for practical use. The plurality of LED elenments 13 is
arranged at regibareianmiesalang nurbidt o f Hdhayerwrifegle ¢imiddeirod and t he
horizontal direction in order to inprove the versatility (workability) of
the unit afdmMABkEc80Rs46f ~TRELY B RIEREHTE2ISB FHRFIDIR Bhd st event
non-uniforn1|ight when_the unit is agplied to a sign. I n addition
uni tizati oRYof 2t Re48Ur FaReceRPEREF 15 hBRIWh? th%ﬁé&ﬁFQPQﬁ %8¢ nproves the

fowir instal |ation, [0027] - 18 - F | it

o the sur PHBRCERFEL o 1o ROmP eto 5480 R by2 S80H v €y Bett rat 6 11
d 12 by 12 _(144) L . dy on, the sybstrate 11

(The uni't FEFGns ARotr=o0 5, °Fof Sxannf &y ETeh tineh Ohe tnit ol th

surface emtter 1,0 §;6Ht LOELUSE:1 kD Arsi00xQfpide thkercfQIt Sx@anpl e, the
resultingngg%fggeaen%gte? 1 preférably hasxatpleast aﬁgat 24 LED el enents

13 (at | eagt;rtrweer ewstebrLED ebeseabsylBasf 8t exasbl &Hout m4 hegsase where
one unit of the surface emtter 1 is cut in the rowdirection (into a part

i ncl udi ng twementthree (eewscakor tesapphe) oft heD dé bémaces bed weeair t he out er
edge of the resulting substrate 11 and the outernost LED elenent 13 is
preferablyeabopllea.hald wdie tdmse ntleenalopetweien dheHeEBuadf@ment s 13, from

t he vi ewpoi nt of appearance or the |iKke. O course, the unit of the
surface enemtigter daysnoutbént hhe4Bownpibgcabonmiisgoarera®tt (i ncluding 12
rows of LED el ements) described above, which is apPro riately cut for use.
Al t er nat i vérgludéper AWouRit §heeedirPrar eAPTpaKEBPAS) mayDe biit2tht o

commer ci al _production. For exanple, in addition to the 450- by- 450- nm
uni t (inck@&?ﬂ&eﬁztP@m@PtaésEpgﬁeafa58§eFeFHétéB%IFEBﬁFr?Eegg%t%%%lating a

490 by 225 WAL LI 00 80T 030l B ARG YT, S LR

I o o e B o e e e S M
viewpoint of appearance or the like.

Of course, the unit of the surface emitter 1 may not

be the 450-mm-by-450-mm-square unit (including 12 rows of
LED elements) described above, which is appropriately cut
for use. Alternatively, several units of different
patterns may be put into commercial production. For
example, in addition to the 450-mm-by-450-mm unit
(including 12 rows) described above, the applicant is
contemplating a 450-mm-by-225-mm unit (including 6 rows),
a 450-mm-by-187.5-mm unit (including 5 rows), a 450-mm-
by-150-mm unit (including 4 rows), a 450-mm-by-112.5-mm
unit (including 3 rows), and a 450-mm-by-75-mm unit

(including 2 rows) as standard unit patterns, for example.



[ 0028] The LED el enment 13 is NSSWL000 manufactured by N chia
Corporation, for exanple, and has a |ight em ssion angle (so-called view
angl e) of about 60 degrees to about 120 degrees. The LED el enent 13 (a
casing thereof) preferably has a circylsar planar shape or a rectangul ar

pl anar shape. In this enbodi nent, the vertical and horizontal distances
between the LED el enents 13 of one unit of the surface emtter 1 are about
37.5 mm (450 mm di vided by 12). However, the distance can be appropriately
changed wi {APA8A range from 10 nmto 60 nm for exanple. Furthernore, the
LED el enents 13 can be nopunted on the substrate 11 wth %gg el ectric wiring

12 by a fixi ng Proddsd FEMIHdi Iy It SEede)0 Ys Mg WG dee%adiesi ve or the
i ke. The, f the LE I ts 13 . ding t.

or oduct | onNF 605 eGBRPPFET hen( EEP Bl SHEMY RS 1257 30T ghdl t CB 1297 ght of
th Lor, Th L t f ti | ot
are prefer SBPYCuLea CRoThY Lase vfeleibtr A7 RuaR T AR e
top film 1@9‘ Kk ée%.esofﬂé)%la et fid mald Lovey shhedgp of the
substrate on ich the LED elenents 13 are nount'ed to forma | am nate,

primarily giBkBY-BYyi AREOYI BYrEheawah BAREPOENSSS &F 4 heestidaceemtter 1.
In addition to this aim the top film 14 serves also to protect the LED
el ements 1316hbhe sHepace In s e@ibddielenl), agal nairtdradxtaerdnal force or

sunlight and reinforce the LED el enents 13, for exanple. [0030]
horizontal distances between the LED elements 13 of one
unit of the surface emitter 1 are about 37.5 mm (450 mm
divided by 12). However, the distance can be
appropriately changed within a range from 10 mm to 60 mm,
for example. Furthermore, the LED elements 13 can be
mounted on the substrate 11 with the electric wiring 12
by a fixing process (a bonding process) using solder,
adhesive or the like.

The color of the LED elements 13 may vary according
to production lot, even if the LED elements 13 are
designed to emit light of the same color. Therefore, the
LED elements 13 from the same production lot are
preferably used in the same surface emitter 1.

[0029]

Next, the top film 14 will be described. The top
film 14 covers the top of the substrate 11 on which the
LED elements 13 are mounted to form a laminate, primarily
aiming at improving the waterproofness of the surface
emitter 1. In addition to this aim, the top film 14

serves also to protect the LED elements 13 (the surface



The top film 14 may be a transparent plastic sheet having high transparency
or may be an obscure gl ass sheet, a frosted glass sheet, interior cloth, a
printed material or the like that is nade of a material having | ow
transparency. The material of the top.film 14 can be appropriately sel ected
for use mainly depending on the appllggtlon (use) of the surface emtter 1.
The conventional surface emtter is supposed to be incorporated in a sign
(an internally illumnated sign), so that the top filmis limted to a

t ranspar enemptasti t) sheeinshain texpernat fhece ightsynbimhthendED el enent s

wi thout significant |oss. However, according to the present invention, the
surface enfeiBforcesthet LBRI§lemRBE Dok at efOT rE%2 8 b but al so i nstal | ed
outdoor installation (wthout a housing), used as a wall, a floor or a
partition itAY8%hop or a room or used for lighting of a tapestry or a

d f I .t hus, t f top 14
ggztgn%la?;dex %$%a$q§b¥%§f P%§;B$3§% es O |ongﬁif ar%y i nproves
th t t d
appl { cat 1 oot Enai g %ﬁ%ﬁ%wmw@%% %d%mmy
| |1 um nat eg %klggéﬁé %;[Qs LRpLoverent  of -t BeovRt ex %Pﬁi@&%ﬂé%lthe

surface emtter e used in’ a bathroomor other indoor place - 21 -

where the gurfgage;epittgatli gehsqyets 0f RAtar W NAEM Oig Wbwh condensati on
occurs or to be used as a bottomor a side wall of a pool, a water
reservoir, taandperehank Ornd heatdkienl 0¥ tiree cage fMitier € 4 harswe ace enm tter
1 is used as an interior wall material, it is conceptually close to a

| i ghti ng wabbrfarliaghiivngelateedofomateei méinkatdependamgtdre shef ace
emtter. That is, it can be considered as a wall having a |lighting

capabi | i t yapplanathveariopeihaoérithe haviageachigherny- cadfewbility, which is
an extremely novel interior material (surface emtter). [0031] O the
various typesventiepati prsfagedeseEfpEdiabsverOoshd F@aﬁ%parent pl astic
sheet transmts the light fromthe LED eleneni ihmn t hout SI nificant | oss
and thereféPéoFgoﬁﬁFﬁﬁles@ds¥39 éﬁBIFEEFFBﬁé ¥ nt Whiehn e hed s% g%ée enitter

1 | ] d B d bed
tbove O ROTRREE kB e on Btk gL Pt et b ST B BB S L B B2
si gni ficant 'h%ge' %ﬁgtwpghggit@nghg %gger%r%e gui ARl ¥, ape tEd to a case

where the s ace emt on a ass w ndow of a shop, for
exanpl e. Eh'o%t Ts*i g&Eéﬁ@ @&gterﬁéw@@& e%&@f@q{ itcd e daylighting

of the shop uring t aytime and provi de decorative 1ighting of the glass

wi_ndow at ?&gﬁéntoﬁn%@Hkign t bpeObseHEcgkASStEheet iandot henl ke nmake the
LED el enents 13 | ess recognlzable so that the LED el enents 13 are

unobt r usi venehebotrbectEDPnebheseghsbd8 aleot inpedlled2dutdodbt. Thus, the LED
el enents 13 installed on a glass window, a wall or the like are matched to
t he at nospheseadflathensieptbputoanhandiopeat esadceaf arvable at ibsphere in
t he space. , . '

or a partition in a shop or a room, or used for lighting

of a tapestry or a window, for example, and thus, various

types of top films 14 are contemplated. In other words,

the present invention significantly improves the

waterproofness of the surface emitter 1 in order to

expand the application of the surface emitter 1 to other

uses than a sign (internally illuminated sign SB). The

improvement of the waterproofness allows the surface

emitter 1 to be used in a bathroom or other indoor place



The ordinary wal | paper or printed material substantially conceals the

presence of the LED elenents 13. Wien the LED el enents 13 are turned on
the top film14 softens the light to create a fantastic atnosphere. The
wal | paper or printed material can be iR the formof an el ongated sheet.

[ 0032] The top film14 is preferably nade of a material having a high
mechani cal strength, a high weather resistance (waterproofness, heat

resi stance, light resistance and the like) and a hhgh wor kabi lity. For
exanpl e, tVeckhat BRP af REFCHSPoT Yot yi et pbty edt 77 HOTYRANYICENI ori de or

ABS. | ticular, hi ghl ! d,_ hi ghl habl | yvi nyl

chl ori gep?{”bﬁua&gﬂ@@gﬂ?%ﬁgbﬁxf%w n%?a%? Ll?%d‘y%‘%é ﬁ%ﬂﬁﬁ Oééi\“,an{TD. , for
o) is oreferab ! . . T : . g

oty atr St ERabF Lt pat R, Cr o FEl PP RR g S S S Y e

and thereforg ﬁgﬁbe epnsiderad to dmke o 1ang9e Lontfididd an 340 i nprovenent

of the water proof ness. When the top film14 is disposed on the

substrate ll.gthe LEDiglepestswdB) hmatarsiiet cheds nedmesptidELlfilmis
applied to cone into close contact with the projections - 23 - and

depressi ong1Heened bylihetiED ehelensis1ight ongreveatiat rmdtem ki ng trapped
between the LED elenents 13 and the top film 14. A specific nmethod therefor
wi |l be dezethbedthahethe[ 8088kce emiThersurfrede ievi tittercah dwn have anot her
menber in addition to the essential nenbers described above. In the
fol | owi ng, csushdrerters @i Welbehduingi bedigheengi gapabp}ity or an
interior material having a lighting capability, which is
an extremely novel interior material (surface emitter).
[0031]
Of the various types of top films 14 described above,
the transparent plastic sheet transmits the light from
the LED elements 13 without significant loss and
therefore is mainly used for applications in which the
surface emitter 1 is incorporated in a sign (internally
"illuminated sign SB) as described above.
The bbscure glass sheet and the frosted glass sheet
do not significantly block sunlight and therefore are
suitably applied to a case where the surface emitter 1 is
provided on a glass window of a shop, for example. That
is, the surface emitter 1 can ensure sufficient
daylighting of the shop during the daytime and provide
decorative lighting of the glass window at night. Of
course, the obscure glass sheet and the like make the LED

elements 13 less recognizable, so that the LED elements

13 are unobtrusive when the LED elements 13 are turned



For exanple, the surface emitter 1 may have an alum num plate 15 having a

t hi ckness of about 0.5 nm provided on the opposite surface of the substrate
11 to the LED elenments 13 (referred to as a back surface) with a gl uing
agent (doubl e-sided) interposed thecebetween. The surface emtter 1 may
further have an adhesive filmon the back surface of the alum num plate 15.
The al um num pl ate 15 having a thickness of about 0.5 mMmis provided to

stabilize the surface enmtter rove morkabllléé thereof. In
particul ar®Tfn tHeoadd Sutdre Qiﬁg‘ éFdI °Fs ®u8ed®8s an interior

material, it practi subst tute an aIu n f.ol | jm t ape) or
the |ike fBanﬂg’a?uW?ﬁﬁn?ﬁlg?% i%k SThe" g U?%%g%g%%tt%% éé@% Ing agent :
(adhe3|ve) p he_a p 5;t e, and the
adhesi ve ff nFﬁg %58% §ed£¥ gﬂ%e%$é§%%|n5§bé{éﬁéﬁg¥% %ﬁﬁéﬁ%gééﬁi
reference pynepal o égcggnotes a constant current circuit. - 24 - [0034]

The surface emtter 1 has the basic configuration described above. In the
fol I owing, charggt esisinLry e UIEsdd dhgsiurdarenagditar 1 according to
the present invention will be described. (1) Tight Application of Top Film
Accordi ng t0bthenpresent convealsothetbectopcéi din ide i BEDi shosetts n a
stretched manner on the substrate 11 to conme into close contact with and
conform t 01Bhe Wite) eché adisD anerdepresis’ are flormat Byt Hdid EDrelfddent s 13.
More specifically, the filmis disposed in a stretched nanner on the
substrate 1% whiftenevabealiahtt he spaskebet feerashec LEFDRetRM®f®s 13 and the

top film 14 (vacuum pressure bonding). To achieve the vacu @refsure
bondi ng, aTh&champrESSuPE BEABFAG @ﬁEﬁFéﬁhscﬁnsh%mhn Fh%|5%¥ i s used,
for exanple. Figure 3 includes diagrans for clearly illustrating the
process ofaphélPQEGGﬁﬁpﬁgggﬁre bondi ng, and the substrate 11 and the like

to be subj %% %2 t he bondlng processi ng and the apparatus are scal ed
differentlﬁ 7 expression "to dispose (the top film14) to conme into

cl ose cont act Wit gEaps: 0 APpL VG ELELOP) R4 E 0n Uhe: swbst rate 11 by

preventing a|r rom bei ng trapped Between the LED el enents 13 and the top
Film14 ory 0ot Ber, 1 War d3chBHe%EAt kRgea tﬁ' raCBYFBYWéétBéQm occurring

bet ween the LED el enents 13 and the top n the follow ng, the

vacuum pr esguii @ therdi Nga2pRarabis ed s\ hbaberééiétabed, light
resistance and the like) and a high workability. For
example, the material may be polystyrene, polyester,
polyvinyl chloride or ABS. In particular, a highly
clingy and highly stretchable polyvinyl chloride film (a
100-micron film manufactured by HIROSHIMA KASEI, LTD.,
for example) is preferably used in this embodiment. The
highly clingy and highly stretchable polyvinyl chloride
film has no pinhole in the material and therefore can be
considered to make a large contributionvto improvement of
the waterproofness.

When the top film 14 is disposed on the substrate 11

(the LED elements 13) in a stretched manner, the film is

applied to come into close contact with the projections



- 25 - [0035] The vacuum pressure bondi ng apparatus 4 shown in Figure
3 is a kind of the so-called "Next Generation Form ng; NG and has a pair
of upper and | ower boxes that can be sealed to each other. The upper box is
denoted by reference nuneral 41A, andsthe | ower box is denoted by reference
nunmeral 41B. The upper box 41A opens at the bottom and the | ower box opens
at the top. When the upper box 41A and the | ower box 41B abut agai nst each

th ith the t fil 14 t d
gublg'[ (rj\g!te 310, stePatebont ner oper uter S e R TE LY e The
seal ed spaces r th f
nuneral s 43AR O %%ﬁgr%g%%gglvé?gpeég“@ﬁ%pﬁﬁﬁgﬁg%ﬁ gfigfgycggag{gngf
verticall ytgg;/lfgg E‘{'ﬂBh?&'SGSA egc: 80t e heat que%fth%lllQV\%% box 41B is
i'ng a

fixed, and le 43 ca e of vertically noving is disposed in the
| ower box ég?crigeghgagégwnng, reference nuneral 44 denotes a pressurized
air tank, erence nuneral 45 denotes a vacuumtank, and reference nuneral
46 denot es [goswitch valve. In the foll owing, an operation of the
vacuun1pressure bondi ng apparatus 4 to dispose the top film1l4 in a
stretched nannerhonstheaseibstiitater 1 dan domes iatatrdoserdent dct therewi th
will be described. [0036] [1] Preparation

addition to the essential members described above. 1In

the following, such members will be described (see Figure

2).

For example, the surface emitter 1 may have an

aluminum plate 15 having a thickness of about 0.5 mm

provided on the opposite surface of the substrate 11 to

the LED elements 13 (referred to as a back surface) with

a gluing agent (double-sided) interposed therebetween.

The surface emitter 1 may further have an adhesive film

on the back surface of the aluminum plate 15. The

aluminum plate 15 having a thickness of about 0.5 mm is

provided to stabilize the surface emitter 1 and improve

the workability thereof. In particular, in the case

where the surface emitter 1 is used as an interior

material, it is practical to substitute an aluminum foil

(aluminum tape) or the like for the aluminum plate 15.

The gluing agent is a bonding agent (adhesive) to apply

the aluminum plate 15 to the substrate surface, and the

adhesive film is provided to protect against rust. In

the drawing, reference numeral 16 denotes a constant

current circuit.



- 26 - Before starting the processing, a preparation is perforned as
descri bed below. First, as shown in Figure 3(a), when the | ower box 413 is
spaced apart fromthe upper box 41A and is open, the substrate 11 with the
LED el ements 13 (referred to as an Lntgrmedi ate product |la) is nmounted on
the lifting table 43 in the | ower box 413. Then, the top film14 held by a
frame F is placed on the top of the |ower box 41B to cover the top of the
| ower box 413. [0037] [2] Heating (in vacuum Then, as shown in
Figure 3(bJ008fé& upper box 41A is lowered to hold the top film 14 between

t he upper box 41A and the | ower_bo 13. At this tine,..the separate seal ed
spaces 41AR.and 2 BRErE S oFHE eornXJI ﬁbasoptﬁbesi e é:gélf&fgutrﬁzltogp film14 in

t he upper 8§8§%€Eengﬁgpg'lqmgrkggﬁk)1%ggﬁgg?bﬂgy%d@@fggQi%alve 46 i s

mani pul at e € vVacuum tank 0 operate on the seal ed space

41AR as wel], tﬁ?gstB?nﬁhéh§u§§§&§de1§i)€‘§§§ £ 1AR-aneh 41 BR, ang evacuat ed
S|nultaneousFy. . Then, when both the seal ed spaces 41AR and 41BR are

evacuat ed Locaegertaanteysl withepel gsteicpb@ater 42 in the upper box 41A
is turned on to heat the top film214. [0038] [3] Primary Mol ding When

the top film 14(is hegtedap®l fcdeisdd est miwlimigit enperature (which is
preferably a tenperature at which

According to the present invention, the top film 14
is disposed in a stretched manner on the substrate 11 to
come into close contact with and conform to the
projections and depressions formed by the LED elements 13.
More specifically, the film is disposed in a stretched
manner on the substrate 11 while evacuating the space
between the LED elements 13 and the top film 14 (vacuum
pressure bonding). To achieve the vacuum pressure
bonding, a vacuum pressure bonding apparatus 4 shown in
Figure 3 is used, for example. Figure 3 includes
diagrams for clearly illustrating the process of the
vacuum pressure bonding, and the substrate 11 and the
like to be subject to the bonding processing and the
apparatus are scaled differently. The expression "to
dispose (the top film 14) to come into close contact
with" means to apply the top film 14 to the substrate 11
by preventing air from being trapped between the LED
elements 13 and the top film 14 or, in other words,
preventing an air cavity ar from occurring between the

LED elements 13 and the top film 14. In the following,

the vacuum pressure bonding apparatus 4 will be described.



- 27 - the elongation percentage of the filmis at the maxi num, as shown
in Figure 3(c), the lifting table 43 in the lower box 41Bis |lifted to
performprimary nolding. In the primary nolding, the top filml1l4 is in
contact with the highest part (top suktace) of the internmediate product |a
as shown in the drawi ng. [0039] [4] Secondary Mol di ng Then, the vacuum
in the interior of the upper box 41A (seal ed space 41AR) is released. To
achieve this, as shown in Figure 3(d), the switch valve 46 is mani pul ated
to open thé083al ed space 41AR to the atnosphere, and then, air is

introduced to the seal ed space 41AR to,.bring the pressure in.the upper box
41A to the at m?g'bq’uevﬁcdmﬁ]’ é}s})fset?rsél.reA KIS ia%\?,ar?ﬁglsi %t 51&308@ of' the | ower
box 41B or_.in_other_ words, .t ce b h ' i,h which the
i nt er medi aFégB’Fﬁdgc%s 1A I?lsn%lga%e élasseost%ﬁvgv&acﬁ\]uetrﬁ%éé{rée%%tﬁe%&t he top film

14 i's pressednagal ngked hed DL it e oF oyl land O GRIE Halldy ¢l ose

contact with corners thereof w | 1"ty by the action of the
at mospheri gnpresghrBe i Bed NEd UPPEsa BOXo By OF ThieN u@iRer pagr ds, the pressure

di fference between above and below the top film 14. [0040]
denoted by reference numeral 41A, and the lower box is
denoted by reference numeral 41B. The upper box 41A
opens at the bottom, and the lower box opens at the top.
When the upper box 41A and the lower box 41B abut against
each other with the top film 14 to be disposed in a
stretched manner on the substrate 11 interposed
therebetween, a sealed space is formed therein. The
sealed spaces formed in the upper and lower boxes are
denoted by reference numerals 41AR and 41BR, respectively.

The upper box 41A is capable of vertically moving
and houses an electric heater 42. The lower box 41B is
fixed, and lifting table 43 capable of vertically moving
is disposed in the lower box 41B. In the drawing,
reference numeral 44 denotes a pressurized air tank,
reference numeral 45 denotes a vacuum tank, and reference
numeral 46 denotes a switch valve.

In the following, an operation of the vacuum
pressure bonding apparatus 4 to dispose the top film 14
in a stretched manner on the substrate 11 to come into
close contact therewith will be described.

[0036]

[1] Preparation



As descri bed above, according to the present invention, the top film14 is
di sposed in a stretched manner on the internediate product |la while
evacuating - 28 - the space between the top film 14 and the internediate
product la, so that no air is trapped2between the filmand the LED el enents
13 (no air cavity ar occurs). In addition, the top film14 is heated when
the top film14 is disposed in a stretched manner, so that the filmis well

tretched, and i nkl . and therefore, A1 m 14 i nt
Cl ose cont act AR -Fhg BEGLER: Fofs CANG- AR ges FoRESF3F RE by The LED

erements 13 4L Addidd ol SINGG WA Al T §aYLEY 86 dagannoh PeGuke the LED

el enent's 13 are Tess susceptible to external heat. Conversely, if an-air

cavity ar 9eours,pdhetd appad: aidx cab expansh due 4 axtaigrakhkeat to cause
det achnent of" the LED el enment 13. However, "according to the present

i nvention, Sh&Eedo AL £HAYiLY HerOCHS, s tes 10 wCancens it an LED
el enment 13 is detached. In addition, this processing does not involve using
a roller ofléhentd ke3t orefessed heo tap 4 | imtletrmidiectd ypraghiatstla)he LED

el enents 13, so that there is no possibility that the filmtears when the
filmis dispasedhtied eorstiried chiett b lon 4heln rithe nehicat e dddict | a, of
course. [0041] (2) Application of Highly dingy and Hi ghly

St r et chabl Bhé) yitharyt othf ok de4 Fi¢ ¥ day Topt@Men F is HHamdidy &6 t he

present invention, the top filml4 is preferably a hiﬁ?l ﬁiin and highly
st r et chabl EoRoPHViRg | Lt orete 18 v LAVD- nies orPR (9 tr]%en Atured by
HIRCSHINA}§§§E£1BLTII, for exanple). The conbination - 29 -

[0037]

[2] Heating (in vacuum)

Then, as shown in Figure 3(b), the upper box 41A is
lowered to hold the top film 14 between the upper box 41A
and the lower box 41B. At this time, the separate sealed
spaces 41AR and 41BR are formed on the opposite sides of
the top film 14 in the upper box 41A and the lower box
41B. Then, the switch valve 46 is manipulated to make
the vacuum tank 45 able to operate on the sealed space
41AR as well, and then, the sealed spaces 41AR and 41BR
are evacuated simultaneously.

Then, when both the sealed spaces 41AR and 41BR are
evacuated to a certain level, the electric heater 42 in
the upper box 41A is turned on to heat the top film 14.
[0038]

[3] Pfimary Molding

When the top film 14 is heated to a desired molding

temperature (which is preferably a temperature at which



of this filmand the vacuum pressure bondi ng process descri bed above all ows
the top film14 to cone into substantially perfect contact with the

proj ections and depressions forned by the LED el enents 13. That is, the top
film1l4 is a thick film(which is ahout; 4/3 tinmes thicker than a
conventional film for exanple) and is significantly superior in
stretchability. Thus, the top film114 is suitable for the vacuum pressure

bondi ng that involves high elongation percentage of the film and can
sati sf act oENPycE¢BRBaF 0B BEBSENERWE aef WhehftHR b oflectho @B Wepr essi ons

formed by the LED el engnts 13 To the contrar e. conventional to
fi|n114'y(§éeS§P§8rén8 lPEr?h?ﬁcéndtPﬁfL%?B%n?nt€?¥%t%£ahﬁIFV% | P
shrinkability)., Thu even-it. the_vacuu j i dt I
Lhe convont PBERI opBp 7B FE 4t Er RS G EED PR CE PRSP S Rg o IBET Lo Y
into cl ose ni.ac it rojLectlons SSi O ek t he LED
el enment s 1558I%§g%ﬁ£& agggg?gfhgﬁ%o%€§n¥?gﬂa?gf%% ?#Ié?ﬁéégcan-gz

consi dered¢gg H@bﬁgs@eﬁbgﬂeqtgﬁrsﬁ£§§§HLeo?OE9énQnMéfﬁé@iQ@é laminator. |f
t he vacuum pressure bondi ng descri bed above is applied to the conventi onal

top film lgrodtiBe tapaki kEAbkA' ihstextseawipglikely to tear in the vacuum
pressure bondi ng because of the projections and depression fornmed by the
LED el enenti60%8] leading to an extremely low yield. [0042] - 30 - In
addition, the highly clingy and highly stretchabl e polyvinyl chloride film
descri bed abovelhhsSecopiahpl¥oldindhe material and thus can be considered
as making a large contribution to inprovenment of the waterproofness. Mre
specifically, sPheertheefVaayiasimotp® nhoteriehef it diRIs&Pd n a
stretched manner on the substrate c¢can prevent water from entering

(penetrat i Aght dFceh8IsERECET 4LAB) LED EP&RBAEY: 137 T iR FitisideSwi th hi gh
liabilit t her eby . signifi t i V] h t f . t est

Carriod ouPPBYRLE SAEFEeaR S n WP CARERER o ARt AEct B £ LBFOABRETFeRhe 11 1 m

is i i t f h Lt . h i d

benet rat; oh ol PRl &rei de81eHe BarPada B pr EnoT ERsEePhE o cab ™ st ¢ ne

surface enitret s1:hasohi.ghavabernrogloess. ;Thus o4 A syrbaceqemiter 1 can

be install ed outdoors or at a place ere e surface emtter 1 gets wet

(on a wall @t saybat Ahoeme f:pHeexamR! gnawirbheut behpgpheusedpi8sausase or
the like (Fhat is, in an exposed manner). Thus, the surface emtter ‘1 can

have a w datvariiet yiekt, exheenpkgrneyebrappki caikonsoandiBasrhave many
product vari ations.
other words, the space below the top film 14 in which the
intermediate product la is placed is still vacuum.
Therefore, the top film 14 is pressed against the
intermediate product la to come into close contact with
corners thereof with reliability by the action of the.
atmospheric pressure in the upper box 41A or, in other
words, the pressure difference between above and below
the top film 14.
[0040]
As described above, according to the present

invention, the top film 14 is disposed in a stretched

manner on the intermediate product la while evacuating



[0043] The top film 14 (highly clingy and highly stretchabl e pol yvinyl
chloride film is conpliant with 1 P58. The nunber "5" in the notation
"IP58" is a first identification nunber "5" that indicates the |evel of
protection against solid matters or- iog ather words, the - 31 - dustproof
| evel . The |l evel 5 nmeans providing a protection against a detrinental
anmount of dust (dust control l|evel). The nunmber "8" in the notation "|P58"

is a second identification nunber "8!.1h i ndi cat es. t.he | eyel, of
prot ect i ont83§aPREEEWREEYSCHhE T VP %:l‘irf)?-t})/f Ie%?‘ik Cﬂlegéé?%egﬁme\%l{ea&eoi s graded

Lo mine Lexglscliam LhecheveloCulp 1he Loyl Gdlind el s o © eans
vaterproof haveh. TBE LALALRLOO(s! exgl o B MEas: Pravefidiisal ¢h from
g theinsrde even It | rsed in water for a certain length of tine

(in-water Lguek)on[O0PA4]ltop film 14 is heated when the top film 14 |

is disposed in a stretched manner, so that the film is

well stretched, and no wrinkle occurs, and therefore, the

top film 14 comes into close contact with the projections

and depressions formed by the LED elements 13. In

addition, since the air cavity ar does not occur, the LED

elements 13 are less susceptible to external heat.

Conversely, if an air cavity ar occurs, the trapped air

can expand due to external heat to cause detachment of

the LED element 13. However, according to the present

invention, since no air cavity ar occurs,-there is no

concern that an LED element 13 is detached. In addition,

this processing does not involve using a roller or the

like to press the top film 14 directly against the LED

elements 13, so that there is no possibility that the

film tears when the film is disposed in a stretched

manner on the intermediate product la, of course.

[0041]

(2) Application of Highly Clingy and Highly
Stretchable Polyvinyl Chloride Film as Top Film
According to the present invention, the top film 14
is preferably a highly clingy and highly'stretchable
polyvinyl chloride film (a 100-micron film manufactured

by HIROSHIMA KASEI, LTD., for example). The combination



(3) Mesh-Shaped Electric wiring According to the present invention,
the electric wiring 12 preferably forns a circuit that supplies a current
to the remaining LED el enents 13 al ong pat hs bypassing the cutout part FC
even when a part of the electric wiripng 12 is (arbitrarily) cut out (the
circuit is referred to as a nesh-shaped circuit in this specification) (see
Figures 4 to 6). In this case, even if the surface emtter 1 used as an

cut out to acconnDQﬁFe a receptacle or the

interior material [s partiall

like, all ?%et?b?ra%h}rrﬁgart%%ﬁle‘%ﬁ@“ PF S e FWHEE §TOEFE t hus, an
extremely high rkabi lity chi eved. 045%] . - - In the
electric \Aﬁi‘??‘ﬁﬁx\@%&sﬁ%%e i T %%?teﬁ%fldﬁ?%eh{%#gﬁoe%ﬁ%g 1{%;3' ocated at the
right of t i r Qaty, |4 d#g%%- t three LED
el ement s 1%3%%;%&?%%@%{1?;{%%%%@%%Onﬁgpi%%meﬂﬁhr and ;iﬁfunss c?rgl%not have an
adver se efa‘i%ﬁeé@i&h@ BPPRAI AP e hd) B Ye CaSBS:s |18 0t ek tweEgStheven when
there is a difference between the actually formed cutout part FO and the
LED el ementogd3rihatidoes sothidghtilm f (wiech BB eleyents /133 tihais does not
light (that 1s |ocated outside the cutout part FO is the outernost

el ement, theidkéfetieaseai somodénicoorsql ciiolrs, | ot hexatgrle Jarechd hiss is sel dom
recogni zed by people. Even when the cutout part FCis |ocated at the center
of a largesigghfieantiynguseriaceini$tamothalyi Uiy. | $hasrafgedtadj acent
thereto, the effect of the difference on the appearance can be considered
extrenmely Sibnl 14 Thatsnstabhet iPs €S eVa @ PR rRIGH S IUKEIRE ¥RE sur f ace
emtter 1 in the dark would thipk that a square_cutou ,partcgc i S

ori gi nal | yIPBPHERS AhaD{ REORIRELPEDP YIRS Sk T gﬁ[]n]é‘f 13U Yned not to

light, and thus _feels,less unconfortable when_ the D .elenents 13 are
turned on. SPBOABRCTOTLLY THETR| R ?i%f‘@\f?i%%nﬁaf? sWJlﬁffl;}éftg}eabl y designed to

Kk Il the & L Nl D 3:L1 i, t i.ght
"egar dl essCoP ) ERET BBE. P an o CERE-Zt off Thar (CECTIh TRE STBATITC W ing 12

To achieve thi sy, for. exapl ey 2 GANIQIIMNG dHUIt RN A8 Prievi qudley provi ded

Figure 8) is thin and inferior in stretchability

(shrinkability). Thus, even 1f the vacuum pressure
bonding is used to apply the conventional top film 14' to
the substrate 11, the film cannot come into close contact
with the projections and depressions formed by the LED
elements 13. In other words, the conventional top film
14' can be considered as being designed for pressure
bonding with a hot laminator. If the vacuum pressure
bonding described above is applied to the conventional
top film 14', the top film 14' is extremely likely to
tear in the vacuum pressure bonding because of the
projections and depression formed by the LED elements 13,
leading to an extremely low yield.

[0042]



- 33 - for each LED elenment 13 to control the current flowng to the LED

el enments 13 to be substantially uniform (a separate control nethod).

As an alternative to the separate control, for exanple, a stabilizer that
controls the current flowng to the ng el ements 13 nmay be previously

provi ded at a position preceding the int where the current flows into the
nmesh-shaped circuit, and the current flowing to the LED el enents 13 nmay be
collectively controlled with the stabilizer when the nmesh-shaped circuit is
partially cut dif.addiG4#n, the himghillye dldinloywiamg, hadghiliyt ernal [y il | um nat ed
sign SB incorporating the surface emtter 1 will be described. The

i nternal | ystréurhabtedosl gniSpe | shldwel sty plestridyd iaduicomhasf the
surface emtter 1. As shown in Figure 1, the internally illumnated sign SB
conpri ses AosPgnhehsel? Eapprateitph AYrEFiorEa Y £ siderediafe plate 22
and a back plate 23, and the surface emtter 1 described above installed in
the sign cBs&ipg a lar%ec%?%l]‘?‘ﬂmn St FHERF PERY ¥k bl y a fabric
sheet (FF sheet) or_an acry]ic fiber. r, which iis a nber. _nmade of a
strong fi bg?‘%gﬁ GarEheas be%‘@een S(p(?rcﬁﬁr{%g‘gﬁéil’l flr?&edéczlewfgﬁfn ?’rae?ns Cucent
resin |ayer n- fhe pesite,si her eof | S firmed
that in thgigggégmg}?g fﬁ%ﬁv%f%;?cg% &aﬁj osrif%-%ﬁ?rg?&iﬂﬁterv%{}?b%en t he

LED e'enenééb%§ﬁ§£§ 8hRULrSferpr MRABS: £rdft enfleSOid DEckADONG: idhe view

angle falls wthin a range of about 105 degrees to 110 degrees,” and the

sign front cgyrtages2dei cf oraedEbYeldefifs sheetxoh hendli Siwvdce: betyyeen the
di splay surface and the LED el enents 13 is about 50 mm and dots of the LED

el enents 18igherkedvabibiey( theet&Dy es egrntf ScdBt i foprdyicd vigige | i ght).
Thi s enabl es production of a thin internally illumnated sign SB (thin
decor at i vewkitghbronginbavi ngira & hiekness: wifedalvout B0 tim alpp lddadintti on, the
applicant has confirned that in the case where an acrylic nenber having a
t hi ckness ofh wbdah Shemshsiasedembitehel svghhftontislmfheelmmer3e@ ot her
conditions are the same as those described above), the internally
i |1 uni nat ednsighesBieanfauvenanthal | &F baschpessCoriappet Worthm (35 nmto
38 nm. [0048] , , ,

penetration of water into'the surface emitter 1 does not

occur, and the surface emitter 1 has high waterproofness.

Thus, the surface emitter 1 can be installed outdoors or

at a place where the surface emitter 1 gets wet (on a

wall of a bathroom, for example) without being housed in

a case or the like (that is, in an exposed manner). Thus,

the surface emitter 1 can have a wide variety of

extremely novel applications and can have many product

variations.

[0043]

The top film 14 (highly clingy and highly
stretchable polyvinyl chloride film) is compliant with
IP58. The number "5" in the notation "IP58" is a first

identification numbéer "5" that indicates the level of

protection against solid matters or, in other words, the



The surface emtter 1 according to the present invention has various
applications in addition to the internally illum nated sign SB. For
exanple, if an obscure glass sheet, a frosted gl ass sheet, an interior
wal | paper, a printed material or the Like is used for the top film 14, the
surface emtter 1 can be used as a holUSehold interior material.
Furthernore, the surface emtter 1 not housed in the sign case 2 can be
used outdoors. Furthernore, since the surface emtter 1 has high
materproofdmﬁﬁprfwﬁéJsu&ﬂaceTéﬁlﬂ?§ﬁ115c@ﬁa6é H§@Hlﬂhn§ Bl ace where the
surface emtter 1 gets wet, such as a bathroom rtlcular t he concept
that a walRrotecti®s agaideit qqt&dﬁ“erétadaﬁmqqr&n erldUstter i or menber

ts |ight t I I t, h | i th th
fhe g'nga@rim%ﬁ%\éﬁ”ﬁeéh%‘;éﬁp@s?{‘%%“ e BEPrReB ert oy 1o hat no

h b. t I dvant f
one has corre Mljoq‘erﬂd§an leOI’lsaI q%bs ki qiha@qlr{aa?L ré%%b %ea vantages o

the present T Surface 6m t Can be applied to

an emer gengy, exi fe sian. 5tforbaaﬂgdiladé thate £anthg usedibgh indoors and
out door s. |on t

surface emtter 1 accordlng to the present

I nvention liedh 1O Geldd NG Aroadd @Mt dime leafeges Eddnce
bui | di ng d§§@ﬂ%§I?§£ é%géhomn in FlguF% 7, for exanple. Mre specifically,

Figure 7 Shous]@fc EXaNps eripf Pewdl b CeiTHang espsisem it 6hinehnshehaei | i ng
surface is forned by a matrix of a plurality of panels, each of which is

formed by &bge swfaceney étesr ltlae corst dg. t Thiché epreds 8nmeangenbicon on whi ch
LED el enents 13 are appropriately arranged. As in the case where the
surface ennétemud wstespdoas keval | pdher wertexrowalolf, Leyelli ghiieagshox i s
needed, so that the ceiling area lighting is thin, and a neat and open
interior spacecthin@evarentfgom enterimg @Q?d@%%ﬂﬁ?rﬁﬁ%@s% m typically has
not only panels that have the lighting capabilijty %surfacg emtters 1) but
al so panel smrpBEedolRnovakhavel ohe? | FHRERHY %%%%Bhl? E10Gd HHe" el s havi ng
t he Ilghtlng caPablllty are arranged at regul ar |ntervals Alternatlvely,

- 36 - howe%¥8fl)all the panels may have the |ighting capability. In

addi tion, iﬁ@ anel having the lighting capability typically does not have
the LED el Ats 13 at the center thereof but has the LED elenents 13 in a

peri pher al area s QM% 1eé¥k1 light, a snoke detection
sensor, an air on |on|n user or t%ﬁﬂfyke can be installed at the

center of the panel, dﬂ%%@%ﬂ@%ﬁ@é@@tﬁmﬂéﬁ@&l dinosad s fequired (see

the enlarged view in Figure 7).
wiring 12 preferably forms a circuit that supplies a
current to the remaining LED elements 13 along paths
bypassing the cutout part FC even when a part of the
electric wiring 12 is (arbitrarily) cut out (the circuit
is referred to as a mesh-shaped circuit in this
specification) (see Figures 4 to 6). In this case, even
if the surface emitter 1 used as an interior material is
partially cut out to accommodate a receptacle or the like,
all the remaining‘LED elements 13 can be turned on, and

thus, an extremely high workability can be achieved.

[0045]



The grid ceiling systemin which lighting (panels having the lighting
capability) are uniformy arranged has advantages that the brightness in
the room can be easily adjusted, and an appropriate illum nance can be
easily achieved everywhere in the room_In addition, the grid ceiling
system has advantages that the floor cn De partitioned w thout obstruction
by the lighting, and an appropriate illum nance can be easily achieved
regardl ess of howto partition the floor. CLAIMS c'pthpt.aip4..,1 t.iex
ibi 0.0bStEnto Ip.thtati¢ytofc|@&Drimdni2:showrlin shioped shf ttrardd ail s
cuiari on theand tcpdiopoSsd oo the LED el raents in a erein won:satd tap
flint i s chE®oedauengs flBelocated at the right of the circular

cutout part FC do not light. However, the three LED

elements 13 are the outermost elements in the unit and

thus do not have an adverse effect on the appearance in

many cases. In other words, even when there is a

difference between the actually formed cutout part FC and

the LED element 13 that does not light, if the LED

element 13 that does not light (that is located outside

the cutout part FC) is the outermost element, the

difference is not conspicuous in the dark and thus is

seldom recognized by people. Even when the cutout part

FC is located at the center of a large light emitting

surface, 1f another unit is arranged adjacent thereto,

the effect of the difference on the appearance can be

considered extremely small. That is, in this case, a

person who looks at the surface emitter 1 in the dark

would think that a square cutout part FC is originally

formed, and the nine LED elements are originally designed

not to light, and thus feels less uncomfortable when the

LED elements 13 are turned on.

[0046]

The electric wiring 12 is preferably designed to
make all the remaining LED elements 13 light with the
same brightness regardless of the position of the cutout

part FC in the electric wiring 12. To achieve this, for

example, a controlling unit can be previously provided



stretched manner, the top flint is aPplied to the QubSt.|"ato tointo ckase
nbatatt with prgsQiOn'ts. anti deere nicnsfonned by the LtE. nieniCatni.;
and xhereinp..lsadj _ay .ttp elenents forns a noan .no).00p.a.,t1l ci
rcc..it ,atd etten when Spact. O "thapiktnf.t is cut cat, thts cito:tit
act) lonnt.tent to a fSnSitlng. LED alatott th.x..0:4h o anth. bypatt:itg
tha GsaOnt part The Sa.tf.a.ce S:nitaa acOofc.f.liag to claiml, who:
rain when eeltool! In is disposed on the substrate In a
m s. i max. farcepchclBBacboneset 13. t@ ¢pntfpk the current flowing to

the LED elements 13 to be substantially uniform (a
separate control method).

As an alternative to the separate control, for
example, a stabilizer that controls the current flowing
to the LED elements 13 may be previously provided at a
position preceding the point where the current flows into
the mesh-shaped circuit, and the current flowing to the
LED elements 13 may be collectively controlled with the
stabilizer when the mesh-shaped circuit is partially cut
out.

[0047]

In the following, an-internally illuminated sign SB
incorporating the surface emitter 1 will be described.
The internally illuminated sign SB is the most typical
application of the surface emitter 1. As shown in Figure
1, the internally iliuminated sign SB comprises a sign
case 2 comprising a sign front surface 21, a side plate
22 and a back plafe 23, and the surface emitter 1
described above installed in the sign case 2.

The sign front surface 21 is preferably a fabric
sheet (FF sheet) or an acrylic fiber member, which is a
member made of a strong fiber sandwiched between (or
integrally molded with) translucent resin layers on the
opposite sides thereof! The applicént_has confirmed that
in the case where the vertical and horizontal intervals

between the LED elements 13 are about 37.5 mm as
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about 105 degrees to 110 degrees, and the sign front
surface 21 is formed by the FF sheet, the distance
between the display surface and the LED elements 13 is-
about 50 mm, and dots of the LED elements 13 are
invisible (the LED elements 13 uniformly diverge light).
This enables production of a thin internally illuminated
sign SB (thin decorative lighting) having a thickness of
about 50 mm. In addition, the applicant has confirmed
that in the case where an acrylic member having a
thickness of about 5 mm is used for the sign front
surface 21 (the other conditions are the same as those
described above), the internally illuminated sign SB can
have a smaller thickness of about 40 mm (35 mm to 38 mm).
[0048]

The surface emitter 1 according to the present
invention has various applications in addition to the
internally illuminated sign SB. For example, if an
obscure glass sheet, a frosted glass sheet, an interior
wallpaper, a printed material or the like is used for the
top film 14, the surface emitter 1 can be used as a
household interior material. Furthermore, the surface
emitter 1 not housed in the sign case 2 can be used
outdoors. Furthermore, sinCe the surface emitter 1 has
high waterproofness, the surface emitter 1 can be used in
a place where the surface emitter 1 gets wet, such as a

bathroom. In particular, the concept that a wall, a
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window, a floor, a partition or other interior member
emits light is_an extremely novel concept, and such
applications other than the sign are completely new
applications of the surface emitter 1 that no one has
come up with and can be said as cne of the remarkable
advantages of the present invention. Of course, the
surface emitter 1 can be applied to an emergency exit
sigh or a handrail that can be used both indoors and
outdoors. o

In addition, the surface emitter 1 according to the
present invention can be applied to ceiling area lighting
in a large office building or the like as shown in Figure
7, for example. More specifically, Figure 7 shows an
example of a grid ceiling system in which the ceiling
surface is formed by a matrix of a plurality of panels,
each of which is formed by the surface emitter 1
according to the present invention on which LED elements
13 are appropriately arranged. As in the case where the
surface emitter 1 is used as a wallpaper on a wall, no
lighting box is needed, so that the ceiling area lighting
is thin, and a neat and open interior space can be
created.

The grid ceiling system typically has not only
panels that have the lighting capability (surface
emitters 1) but also panels that do not have the lighting
capability, and the panels having the lighting capability

are arranged at regular intervals. Alternatively,



however, all the panels may have the lighting capability.
In addition, each panel having the lighting capability
typically does not have the LED elements 13 at the center
thereof but has the LED elements 13 in a peripheral area.
Thus, a speaker, an emergency light, a smoke detection
sensor, an air conditioning diffuser or the like can be
installed at the center of the panel where no LED
elements 13 are disposed as required (see the enlarged
view in Figure 7).

The grid ceiling system in which lighting (panels
having the lighting capability) are ﬁniformly arranged
has advantages that the brightness in the room can be
easily adjusted, and an appropriate illuminance can be
easily achieved everywhere in the room. In addition, the
grid ceiling system has advantages that the floor can be
pértitioned without obstruction by the lighting, and an
appropriate illuminance can be easily achieved regardless

of how to partition the floor.
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CLAIMS

1 A surface emitter, comprising:

a flexible substrate having electric wiring;

a plurality of LED elements disposed substantially
regularly on the substrate; and

a top film disposed on the LED elements in a
stretched manner,

wherein when said top film is disposed on the
substrate in a stretched manner, the top film is applied
to the substrate to come inte close contact with
projections and depressions formed by the LED elements;
and
wherein the electric wiring that energizes said plurality
of LED elements forms a mesh-shaped circuit, and even
when a part of the circuit is cut out, the circuit
supplies a current to a remaining LED element through a
ﬁath bypassing thencutout part. - -
2. The surface emitter according to claim 1, wherein
when said top film is disposed on the substrate in a
stretched manner to come into close contact with the
projections and depressions formed by the LED elements, a
space between the LED elements and the top film is
evacuated, and the top film is heated and pressure-bonded

to the surface of the LED elements.
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3 The surface emitter according to claim 1 or 2,
wherein said top film is a highly clingy and highly
stretchable polyvinyl chloride film.
4. The surface emitter according to any one of claims 1,
2, and 3, wherein said top film is not only a transparent
film but also is a material having a low transparency,
such as an obscure glass sheet, a frosted glass sheet, an
interior wallpaper, and a printed material.
5. An internally illuminated sign, comprising:

a sign case having a sign front surface, a side
plate and a back plate; and
the surface emitter according to any one of claims 1, 2,

3, and 4 installed in the sign case.





