DESCRIPTION SURFACE EMITTING BODY AND INTERNALLY ILLUMINATED SIGN HAVING THE
SURFACE EMITTING BODY ASSEMBLED THEREIN 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 Sufface emitter significantly improved in practical
functionality and practical applicability and an internally illuminated sign incorporating the same.

Background Art
DESCRIPTION

SURFACE EMITTING BODY AND INTERNALLY ILLUMINATED SIGN

HAVING THE SURFACE EMITTING BODY ASSEMBLED THEREIN

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 (internallv 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 type to the LED type not

only in order to savéhergy @& désdtidedabbvé bt hiso fargéRBeddusttiie bite CED as been put to

practical use to enable varioys Goact representations, the-unit pricef the | ERelement has become
relatively low. [0003] Acording to Patent Document 1 described above, a transparent plastic film (a top

film 14') is disposét fmastiettived marnerdn LED eferneatslE3mounted onlosubstrate 11' as shown in
Figure 8. In practical use, however, the technique disclosed in Patent Do ent 1 requires further
brovements as CEEETESH DRI FOF A AL arie T adtortin B Bata Batument 1. o5
shown in Figure 8nhwhenthertop:fim:14visdispesed 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 ol ©H€ Slbstrate 11' on which the LED elements 13' are mounted, and the resulting

laminate is pressed between %ﬁ%iég of gr%%ggtroﬂgr&ﬁetgtaqplg the top éign A4t ,thg substrate 11' (this

process will be referred to a pressure treatment with a hot laminator hereinafter). [0004]
transparent plastic film (a top film 14') is disposed in

a stretched manner on LED elements 13' mounted on a
substrate 11' as shown in Figure 8. 1In practical use,
however, the technique 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 elements 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

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



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 LED elements 13' and the top film 14’ in the
pressure treatment with the hot laminator described above. If the air expands due to the externally applied
heat, the LED elements 13' can be detached or fail To fight. In addition, in the pressure treatment with
the hot laminator, when the top film 14" is pressed against the LED elements 13' with the pressure rollers,
the top film 14 can tear on a corner of an LED element 13’ (a corner of a casing) to compromise the

waterproofness. [0605]° S ifiHduition, 6FCourss, e ambtiht bf airih the<aiP Eavity &F varies among the

LED elements 13'; Thereforg, if the,LEL. elements 13 are.tured pnjp this.conditiops light emission from
the LED elements 13' is non-uniform (because different amounts of air in the air cavities ar cause

non-uniform diffuseireflections of due light from the EEDRélements11i3 fahdahakes pebple feel unbalanced

or uncomfortable. That is, the agjr cavitieg arJo megl between th L,CEE elehments 13" and the top film 14'
. elements ' can be detache a O.light.
can be undesirable in terms o appearance and visua étfectof the S|gn.gln particular, when the LED

elements 13' (and the substrateikl’)are usedrfer lighting without being eontained e arhausing, people
see the direct light from the LED elements 13', and thus, the uncomfortable feeling caused by the air
caWﬁesarbecomé§@&ﬂ§é9ﬁxxﬁﬂe“ the top film 14" is pressed against the

LED elements 13' with the pressure rollers, the top film
14 can tear on a corner of an LED element 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 - Furthermore, according to Patent Document 1 described above, as shown in Figure 9 electric
wiring 12 used to energize the LED elements 13' form circuitry including a parallel arrangement of a
plurality of series circuits each including a several LED elements 13'. In this case, for example, if a
working hole (a cutout part FC) is formed at the centes 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 b, pplsehbBy dhe ARRIHPIYORY ] patehite Hoesgidiigvention has been devised in

view of such circumstances, and an obg%ct of the present invention js to E_)[ovide a novel surface emitter
[

incorporating an Eﬁffgl'et?ﬁgn?‘mﬂr%ve NSO OHAGYBE oth&5aERLS HHEEBAalS to enable the
surface emitter taibedisenl roeeglyZer trsgh Fdit @lsnmortghBVafious applicatidmy, Improved in

appearance to di raise t ’tising 0 in ity 0 ike in.interior finish
work or the like, aiﬁﬁg!l#ﬁ% rn%il\l?%ﬁ?nfiﬁ%@t? Elﬁéﬁrb ﬁ%:né%ra}é%éth%@ﬁ%g i&&f&cﬁ%ﬁﬁeg% Itis an
object of the presSeHiGIdiRiI GREo¥eebitd B9 fnSRratadt [t dhemsnke didadvditages of the

above-mentionedtpiigr adse! trprodsdanpuseful altarnaiMeing hole (a cutout part
FC) i1s 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 iIn appearance to directly
raise the advertising effect, or improved in workability
or the like in interior finish work or the like, and an
internally illuminated sign incorporating the same
surface emitter.

It is an object of the present invention to overcome
or ameliorate at least one of the disadvantages of the
above-mentioned prior art, or to provide a useful

alternative.



Means for Solving the Problems [00 0 8 A surface emitter according to claim 1 is a surface emitter,
comprising: a flexible substrate having electric wiring; a plurality of LED elements disposed substantially
regularly on the substrate; and a tap film disposed on the LED elements in a stretched manner, wherein
when the top film is disposed on the substrate in a strétched manner, the top film is applied to the
substrate to come into close contact with projections and depressions formed by the LED elements.
Unless the context clearly requires otherwise, throughout the description and the claims, the words
"comprise”, "compfiing", 5 thelike dre tt°hé Canstitied in an inclusive sense as opposed to an
exclusive or exhaystivessense; that is to say, in the sense of “including, but not limited to". [0009] A
surface emitter according to claim 2 is the surface emitter according to claim 1 that is further
characterized in that whénthe tep4ilrris disposedondhe substrate imalstistched Wndnner to come into

close contact with the tprg'&ections and de ressi%qf fo.rnled gxgh%rl_a} D Iements,ealgp%ce between the
d

LED elements and the Fop film IS evacuated, an }éjtk())pefilm i$heate anadzﬁpéjssure- onded to the

surface of the LEDy elemgptss 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 the top film is disposed on the substrate in
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.

Unless the context clearly requires otherwise,
throughout the description and the claims, the words
“comprise”, “comprising”, and the like are to be
construed in an inclusive sense as opposed to an
exclusive or exhaustive sense; that is to say, in the
sense of “including, but not limited to”.

[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]



[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] A surface emitter according to claim 4 is the surface emitter according to any one of
claims 1, 2 and 3 that is further characterized in thaf ttfe electric wiring that energizes the 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 path bypassing the cutout part. [0012] A surface emitter
according to. claim 5 is the®SUrface eftfittel SEcOrding to Bhy Ohe of chims'tS 2 and 4 that is further

characterized in that.the tap film:is not.pnly, atransparent, film hut 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. [0013] is further characterized in that the top film is a highly

clingy and highly stretchable polyvinyl chloride film.

[0011]

A surface emitter according to claim 4 is the
surface emitter according to any one of claims 1, 2 and 3
that is further characterized in that the electric wiring
that energizes the 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 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 is 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.



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 thé present invention described in the claims.
According to the aspect of the present invention according to claim 1, since the top film is applied to come
into close contact with the projections and depressions formed by the LED elements, air can be prevented
from being trapped G oY an dif cavity) i the spalte between the LED elements and the top film.
Therefore, the forge ta secure the LED elements can be increased, and the 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 slightlyTimove(tattie) dnsthisi bask {if the LED elementsdrdttie); tke force to secure the

LED elements can de%r.ease and the Ig elements can.be detached from the %ubstr%tﬁ. However, the
. . an %%Pr%ﬁlons O §e(§§esent invention descripe &?f e . .
present invention eliminates the concern. Since no air cavity occurs, non-uniform diffuse reflection by air

also does not occun, angsthus, the appearance of the surface emitter is improved. [00151 According to
the aspect of the present invention according to claim 2, since the top film heated and having an
increased elongation pefééittagens dispdset msa 3fretcHed hfartiet IR So-cafedvatuum pressure
bonding

according to c¢laim 1, since the top film is applied to
come into close contact with the projections and
depressions formed by the LED elements, air can be
prevented from being trapped (to form an air cavity) in
the space between the LED elements and the top film.
Therefore, the force to secure the LED elements can be
increased, and the 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 c¢laim 2, since the top film heated and
having an increased elongation percentage is disposed in

a stretched manner by so-called vacuum pressure bonding



- 8 - 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. [0016] .7-.ccording to the aspect of the present invention
according to claim 3, the top film is a highly clingy and’highly stretchable polyvinyl chloride film. The
combination of the highly clingy and highly stretchable polyvinyl chloride film and the vacuum pressure
bonding described above allows the top film to come into close contact with the §r0jections and

depressions forméd by the 1ED efements With HighbF rélddifty > mhpfcvestthie witérproofness of the

surface emitter, and increases the forcedgsectig the L EDR glements.q; s the highly glingy and highly
stretchable polyvinyl chloride film (a 100-micron film manufactured by HIROSHIMA KASEI, LTD., for
example) has no pihhelecircthemarerial @nd thusscam be consideredhas rakinga falkge contribution to the
improvement of the watecrgr.oofnes%dMgre rsgeci.fically,fsinc(%he filrphhaig piggole the film disposed on

the substrate in a Sfretched manner canegrevsé%%%a%er from en?é/ring fpene réetlngmfeo%ﬁe side of the LED

elements from the.qutside: with:high relahility; thereby significantly improving the waterproofness. In a test
carried out by the applicant in which the surface _ 9
[0016]

According to the aspect of the present invention
according to c¢laim 3, the top film is a highly clingy and
highly stretchable polyvinyl chloride film. The
combination of the highly c¢lingy and highly stretchable
polyvinyl chloride film and the vacuum pressure bonding
described above allows the top film to come into close
contact with the projections and depressions formed by
the LED elements with higher reliability, improves the
waterproofness of the surface emitter, and increases the
force to secure the LED elements.

The highly c¢lingy and highly stretchable polyvinyl
chloride film (a 100-micron film manufactured by
HIROSHIMA KASEI, LTD., for example) has no pinhole in the
material and thus can be considered as making a large
contribution to the improvement of the waterproofness.
More specifically, since the film has no pinhole, the
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. In 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 surface emitter gets wet (on a wall of a
bathroom, for example) without being housed in a case (housing) or the like (that is, in an exposed
manner). Thus, the surface emitter can have a wide variety of extremely novel applications and can have

many product variations. [0017 According to the aspect of the present invention according to claim 4,
the electric wiring 7&'aTh&sh shEped Girduit “This, 8V&T Fife EledtitSwiringtis Patthally cut out, the

remaining LED elemepts;can pegnergized thrpugh:a path,hypassing the cutout:part and turned on and
off. Therefore, in the case where the surface emitter is used as an interior material for a building, a part of

the surface emittek (6re tmit) canfseappropriatelydogt=outtd accommodate Blreceptdcieor the Jike, and
thus, the Workab'“é%g’fag?ﬁ sgggc% erﬂltt%\(_g1 IS si péf(ljctantl% mp@/ed. Of course, the surface emitter can be

. . 1 te ne he surface .
installed at an internal corner ‘or an external corner, IthougHi_’EIS e?emen%s génerally have a long life,

they burn out onceii atwhile;Aceerdings to the-present davention, even wheaankEbP-elemaent burns out,
the other LED elements can be kept lighting. Many of the conventional surface emitters have electric
wiring that turns off HIFtheSL EERL Blcthe AR Er Part of the 1. ED blerménts f FéW SPLED @fements, for

example) including the burnt out.one when gne LED element burs out, [0018],) D-ggording to the

aspect of the present invention according to claim 5, the top film is not the ordinary transparent film but a
material having a low¢ranispatenicy, suchaas anmwbsedre glass-sheet htherefore, the Sarface emitter can
be used for a novel application, such as a household.interior material, and can have many product

variations. For ex&Mple; Ff thetop flTisal hiterior wallpapet, e LEES dierfterts’are hardly recognizable

applications and can have many product variations.
[0017]

According to the aspect of the present invention
according to claim 4, the electric wiring is a mesh-
shaped circuit. Thus, even 1if the electric wiring is
partially cut out, the remaining LED elements can be
energized through a path bypassing the cutout part and
turned on and off. Therefore, in the case where the
surface emitter is used as an interior material for a
building, a part of the surface emitter (one unit) can be
appropriately cut out to accommodate a receptacle or the
like, and thus, the workability of the 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



during the daytime when the LED elements are turned cif, and thus, the top film serves to conceal the
LED elements (the top film has a kind of camouflage effect). However, at night, the wallpaper used as the
top film soften the light from the LEE, elements to create a comfortable atmosphere like indirect lighting
(the top film has a kind of healing effect). Thus, the sdiface 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 O Provigfg a walf Wwitht aiighting 'capabifity, dfh bthér Wofds, a novel technical

concept of extremely,thin fighting. i a.conventipnal flugrescent lampcorithe, like isinstalled on a wall, the
wall has to have an enough thickness to accommodate the lamp embedded therein. However, according

to the present invéntiors thé wall ho ibrgéfhas tethavesuch adargecthickmessETh addition, the present
invention does not require a Il\ghtlggwboxfoig;bz |Iliee rtnhattls negded to ms@%l the J(I:L{Lorgscent lamp.

o] ents Or exam 1 n
Furthermore, works involved with msta(fllng fiiorescent lamp, SGEh'as érmlng olesdn a wall, are not

necessary, and thersurface.emitter accordinghto-the prasent dmention.can beextremely easily installed.
Of course, the concept (idea) of the thin lighting apparatus can also be applied to conventional lighting
(ceiling lighting) attd¢Héd a ceiling surface.  Although the obscure glass sheet, the frosted glass sheet

and the like have low transparency, theytransit light (suniight) to some extent., Thys, the surface

emitter with these sheets as the top film can be attached to an ordinary glass window, a skylight, a
see-through floor ertheclikento provide oth daytighting diutrihg the daytimeandrdecerative 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 Hi&y be 4 tdp fifn Oh whidlaf = tat having a low transparency,

such as an obscure glass sheet. Therefore, the surface
emitter can be used for a novel 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 camouflage 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



- 12 - 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 claims 1 to 5. Thus, the internally illuminated sign has a good appearance and a small
thickness (thin decorative lighting). That is, dots of thé L EDs 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 Waterprddfess, thethin'décorative Tigntihg s afsd Aiyhiy witéfproof and can be

installed at a place where the waterproofness of the sign ¢ase,can hardlybe 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] configute difa)isfa perspectivie Vienwcofan ifterdallisilluminatethdigadneorporating a

SUﬁaceEwmﬂeracgoggﬂg}ogggF%giﬁngggeggogéve an enough thickness to
accommodate the lamp embedded therein. However,
according to the present invention, the wall no longer
has to have such a large thickness. In addition, the
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



-13- Figure 1 b is an enlarged cross-sectional view of the internally illuminated sign viewed from the
direction of the arrcr, A in Figure 1(a); Figure 2(a) is a front view of a unit forming the surface emitter;
Figure 2) is a cross-sectional view of the unit showing a frame thereof; Figure 3 includes diagrams for
illustrating steps of a vacuum pressure bonding prace'ss used to 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 cutoRPartP* T Efyuré U5 Fidudés kfidgrams fortiftdstrating AnBierédimple of the
mesh-shaped circyit;, 41 n figure 6 includes diagrams for illustrating another example of the mesh-shaped
circuit.;

[0019]

According to the aspect of the present invention
according to c¢laim 6, the internally illuminated sign
incorporates the surface emitter according to any of
claims 1 to 5. Thus, the internally illuminated sign has
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. 1In
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 l(a) 1s a perspective view of an internally
illuminated sign incorporating a surface emitter

according to the present invention;



Figure 7 is 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); - 14 - 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] 1surface emitter
laintermediate product , , ,
Figure 1(b) 1s 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;
Figure 3 includes diagrams for illustrating steps of
a vacuum pressure bonding process used to 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 5 includes 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 is 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



2sign case 4vacuum pressure bonding apparatus 11substrate 12electric wiring (printed wiring) 13LED
element 14top film 15aluminum plate 16constant current circuit

- 14 -

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

2 sign case

4 vacuum pressure bonding apparatus
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

42 electric heater
43 lifting table
44 pressurized air tank

45 vacuum tank



sign front surface 22side plate 23back plate 41A upper box 41AR sealed space 41Elower box 418E
sealed space electric heater 43lifting table 44pressurized air tank

_15_
46 switch valve
ar air cavity
F frame
FC cutout part
R pressure roller
SB internally illuminated sign

Best Mode for Carrying Out the Invention
[0022]

Best modes for carrying out the present invention
include the embodiment described below as an example and
include wvarious 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



45vacuum tank - 15 - 46switch valve arair cavity frame ECcutout part pressure roller

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. In 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
film or a sheet, and can be made of various kinds of
flexible insulating materials. In general, the substrate
11 is made of plastic (a synthetic resin) that is
superior in handleability and workability. 1In particular,
polyethylene terephthalate, polyester, polyimide,
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.



SEinternally illuminated sign Best. Mode for Carrying Cut the Invention [0022] 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 emitter1 will be first described, and then, characteristic
features of the present invention will he 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]  ASTsHGWANH Figuies't and<2 56F exampté, & Sufface®mitter 1 according to the

present invention egmprisesa flgxible substrate 11 haying elactric, wiring 4 2. a-plyrality of LED elements
13 substantially regularly

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 11. More specifically,
for example, desired print wiring 12 is formed by screen-
printing a conductive silver paste on a sheet-shaped
member, and the sheet-shaped member with the print wiring
12 is bonded to the substrate 11 to form the electric
wiring 12 on the substrate 11. Of course, the electric
wiring 12 can be formed on the substrate 11 not only by
such printing process but also by any other processes,
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
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 elements 13 is

arranged at regular intervals in both the vertical



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. In 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 shapé of & film or a sheet, and can be made of various kinds
of flexible insulating materials. In general, the substrate 11 is made of plastic (a synthetic resin) that is
superior in handleability and workabilitv. In particular, polyethylene terephthalate, polyester, pclyimide,

polyvinyl chloride, €pdxyredin ahd tﬁ@ﬁik%%éfﬁ?é%&lpg%?&tﬁ%t resiStance, fight resistance,

mechanical strength,and the.like ate-preferally usgd. in paiticular, awhite RET filmig used as the
substrate 11 in this embodiment. [0021g The electric. wiring 12 intended to energize and turn on and

off the LED elementd:4 3ds fermeéd dretheldulsstraterttls |hthisrerhbodirment dhe wiringtl2 is patterned to
be able to turn on a(g‘r?_o‘?; ﬂl tir1e rﬁrin%ilginvghL%Dt%lgmennlt 1l?>seven Wheeop %he %ir%ulit |ﬁ¢, partially cut out to
form a working hole’in the substrate™ (sur?ace emitter ), as d&Scrived fater. an-

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

[0027]

For example, one unit of the surface emitter 1
comprises a 450-mm-by-450-mm-square substrate 11 and 12
by 12 (144) LED elements 13 regularly mounted on the
substrate 11 (the unit weighs about 280 g, for example).
Even when one unit of the surface emitter 1 is cut for
use in a sign or the like, for example, the resulting
surface emitter 1 preferably has at least about 24 LED
elements 13 (at least two rows of LED elements 13, for
example). In the case where one unit of the surface
emitter 1 is cut in the row direction (into a part
including two or three rows, for example), the distance
between the outer edge of the resulting substrate 11 and
the outermost LED element 13 is preferably about a half
of the interval between the LED elements 13, from the
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



-17 - 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 stifistfate 11. More specifically, for example, desired
print wiring 12 is formed by screen-printing a conductive silver paste on a sheet-shaped member, and the
sheet-shaped member with the print wiring 12 is bonded to the substrate 11 to form the electric wiring 12

on the substrate 117 BfcdtitsBthe Elettiic wirliy $2"E4 b Torméd O the Substiate 11 not only by such

printing process hut.als0:ky any other preGessss: gUch #s-vanor depositian and.etching. [0026]  Next,
the LED elements 13 serving as a light source will be described. A plurality of LEE, elements 13 is

regularly disposed(onthe substrate 14w this embbdithemtireparticulanthe sabstrate 11 on which a

plurality of LED elemetntrsn 1§ [ .arrange%gt_rgﬁ;tflolar 'Hggr_vals in bgth the er#ical dié'ection and the

horizontal direction i§ rgggrd%dl as aaun4' as shown i igrﬁrPe%JAnd(énpﬁurua @1 of unitsis’ ébupled

(connected) to each othemeriopelunit is-cut, feripractical usenfhe pharality, obLEBoelements 13 is
arranged at regular intervals in both the vertical direction and the horizontal direction in order to improve
the versatility (worKabiiity) 8fth& driit AhdThake Hbts of the tEL eléments 13Ynvisibie afl prevent

non-uniform "ght WH?Q tl’(‘?r&'gﬂtu@ﬁ%m@drtgw%ﬂg%nd a 450-mm-by-75-mm unit
(including 2 rows) as standard unit patterns, for example.
[0028]

The LED element 13 is NSSW100C manufactured by
Nichia Corporation, for example, and has a light emission
angle (so-called view angle) of about 60 degrees to about
120 degrees. The LED element 13 (a casing thereof)
preferably has a circular planar shape or a rectangular
planar shape. In this embodiment, the vertical and
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



In addition, unitization of the surface emitter 1 has an advantage that it improves the ease of wiring or
installation. [0027] For example, one unit of the surface emitter 1 comprises a
450-mm-by-450-mm-square substrate 11 and 12 by 12 (144) LEE, elements 13 regularly mounted on the
substrate 11 (the unit weighs about no g, for examplej "Even when one unit of the surface emitter 1 is cut
for use in a sign or the like, for example, the resulting surface emitter 1 preferably has at least about 24
LED elements 13 (at least two rows of LED elements 13, for example). In the case where one unit of the

surface emitter 1 i8dUt 5 THE ToW direction(intoa pPainkiuding two orthfeé Féws, for example), the

distance between the p@;%%qg,g% of the resylting substrate 11.and the outermost LED element 13 is
preferably about a half of the interval between the LED elements 13, from the viewpoint of appearance or

the like. Of coursé; the unit of the surface emitter | may not be the 450-mm-by-450-mm-square unit

(including 12 rows of LED elements) described above, which is apprapriately cut for use. Alternatively,
several units of differerllztk? $1o'- gglt?ertn%pmgi/ Héa%)é)t i’ﬁjtg\ico%ﬁemg?cglgf[ﬁ%)%’ctiO%Hﬁ:otroéjxample, in addition

to the 450-mm-by-#50-mm unit/dreluding t2gows) descebed ahove, the applieantistgontemplating a
450-mm-by-225-wm unit (including 6 rows), a 450-mm-by-187.5-mm unit (including 5 rcipis), a
450-11L1flbv-1504fifh GARTRHERIDIRG £ FswE) A450Lnim-Byam 225 -Fafdnit incRighfg 3irbws), and a

450-mm-by-75-m@ngnglydm%%M@ as.standard- upg patteros for gxample [0028] The LED

element 13 is NSSW100C manufactured by Nichia Corporation, for example, and has a light emission
angle (so-called view angle)lof about60 degrees to about 420 degreesophé 1J&D lement 13 (a casing
-Thereof) preferably has a circular planar shape or a rectangular planar shape. In this embodiment, the

vertical and horizontal §istahces betidet te LED elefter it ™% B 6n Uhit & the SUrfACE emitter 1 are

about 37.5 mm (43 ram-divided by {12 However - the.distance can be.apprapriately changed within a
range from 10 ram to 60 mm, for example. Furthermore, the LED elements 13 can be mounted on the

substrate 11 with tieleleetricwiting 1Rbyeadixing prdcesst(@rberdingsrocess) using solder, adhesive or
the
[0030]

The top film 14 may be a transparent plastic sheet
having high transparency or may be an obscure glass sheet,
a frosted glass sheet, interior cloth, a printed material
or the like that is made of a material having low
transparency. The material of the top film 14 can be
appropriately selected for use mainly depending on the
application (use) of the surface emitter 1. The
conventional surface emitter is supposed to be
incorporated in a sign (an internally illuminated sign),
so that the top film is limited to a transparent plastic
sheet that transmits the light from the LED elements
without significant loss. However, according to the
present invention, the surface emitter 1 is not only
incorporated in a sign but also installed outdoor

installation (without a housing), used as a wall, a floor



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 - 20 - 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 6n 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 emitter 1) against an external

force or sunlight ant réirforde the LED eleniénts £3, or EXAMpIE T00S6 * “Fhée 18P fili94 may be a

transparent plastic, sheet-hawing,hjgh fransparency of may. beran ebscure glags sheeta frosted glass
sheet, interior cloth, a printed material or the like that is made of a material having low transparency. The
material of the toptfilne 4 cantbe applopridtely selected formise athinlyLdepéhdingion dse application (use)
of the surface emitter 1. The c nv.entiongl surface emitter iifupgosed to betincorporated in a sign (an
internally illuminate esiSrrUe, 50 that the Itloﬁ film s fimited o a r%nsrﬁ%}l;éjﬁ]teﬁlasﬂg sheet that transmits the
light from the LED.elemgitswithotd signifisantlossa Howeverr agcarding te dae present invention, the
surface emitter 1 is not only incorporated in a sign but also installed outdoor installation (without a
hougng),ugajasq;ﬁ%mgaqkﬁ"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
where the surface emitter 1 gets wet or on a window on
which condensation occurs or to be used as a bottom or a
side wall of a pool, a water reservoir, a water tank or
the like. In the case where the surface emitter 1 is
used as an interior wall material, it 1is conceptually
close to a lighting wall (a lighting interior material)
rather than the surface emitter. That is, it can be
considered as a wall having a lighting capability 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.



- 21 - 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 SE). The improvement of the
waterproofness allows the surface emitter 1 to be used in a bathroom or other indoor place where the
surface emitter 1 gets wet or on a window on which condensation occurs or to be used as a bottom or

side wall of a pool, a waterreSeiviiF, s Weertatikorthiiike: I the caseWwHer the®Stifface emitter 1 is

used as an interiowall aterial; it {s.capeepivally close ta adighting wall {a Highting interior material)
rather than the surface emitter. That is, it can be considered as a wall having a lighting capability or an

interior material havingaRghtimg capdbitity, avhiehds acextrémelysnoveldaterior traterial {surface emitter).
[0031] Of the various %%es of top illms 1“?.%%5cnbetd aboEe, theftran%pareni gl.as%%sheet transmits the

light from the LED"€léments 13 withdut gianlfllcan?vfoéas and therefore is m%?ﬁ? used oraapplications in

which the surface emitterd is\irearporatettinea sign-faternally dlugminated sign SB) as described above.
The obscure glass sheet and the frosted glass sheet do not significantly block sunlight and therefore are

suitably applied toa €hsehére the strface emifter 119 provided onagylass wikdoiw &t a shop, for
example. That is, H)eecggg@%grqigﬁﬁgi%n ggs%ees%f{ig.gesntmglqyggwtigg q(ltggé;hog)guring the daytime

and provide decorative lighting of the glass window at night. Of course, the dbscure glass sheet and the
like make the LED-elemnsentstl® legssrecognidabie, sothat thed ED<«<léments:d Beaarehynabitrusive when the
LED elements 13 are turned off. Thus, the LED elements 13 installed on a_glass window, a wall or the like

are matched to th& Htfiodphere of i sho5 GF tooAvand ciatd'a ‘comifortable atTBEPREre in the space.
The ordinary wallpaper.Qr prited:material substantiallysgonceals the piesence of the-llED elements 13.

When the LED elements 13 are turned on, the top film
off. Thus, the LED elements 13 installed on a glass
window, a wall or the like are matched to the atmosphere
of the shop or room and create a comfortable atmosphere
in the space.

The ordinary wallpaper or printed material
substantially conceals the presence of the LED elements
13. When the LED elements 13 are turned on, the top film
14 softens the light to create a fantastic atmosphere.
The wallpaper or printed material can be in the form of
an elongated sheet.

[0032]

The top film 14 is preferably made of a material
having a high mechanical strength, a high weather
resistance (waterproofness, heat resistance, 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



14 softens the light to create a fantastic atmosphere. The wallpaper or printed material can be in the form
of an elongated sheet. [0032] The top film 14 is preferably made of a material having a high
mechanical strength, a high weather resistance (waterproofness, heat resistance, light resistance and the
like) and a high workability. For example, the matefiaFmay be polystyrene, polyester, polyvinyl chloride or
ABS. In particular, a highly - 23 - clingy and highlv stretchable polvvinyl chloride film 100-micron film
manufactured by HIROSHIMA EASEL LTD., for example) is preferably used in this embodiment. The
highly clingy and FighRPstréefable? BoKvinyt Shidtide filnk Biad nid! BinHdie i 1 nfatéftal'@nd therefore can
be considered to makea largg contribution o impravementafithenwaterpragfiessrp  When the top film
14 is disposed on the substrate 11 (the LED elements 13) in a stretched wanner, the film is applied to
come into close céntact withcthe) projections=and depressions fétmed dyctheinEDteleniénts 13 to prevent
air from t_;eing traqp.e etvx(/:eﬁrrll 5hye Igrl%) Elleéﬂ?@tsslﬁ?’r ggghtg\gltgp ggmy%ﬁ.né pgﬂf TgéhOd therefor will
be described later. 1

film has no pinhole in the material and therefore can be

ic
or

considered to make a large contribution to 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
and depressions formed by the LED elements 13 to prevent
alr from being trapped between the LED elements 13 and
the top film 14. A specific method therefor will be
described later.

[0033]

The surface emitter 1 can have another member in
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



The surface emitter 1 can have another member in addition to the essential members described above. In
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 min provided on the opposite surface of the
substrate 11 to the LED elements 13 (referred to as &Back surface) with a gluing agent (double-sided)
interposed therebetmeen. 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 - 24 - provided to

stabilize the surfafé eitter 1%&hd ifiprove the Workabiity thefdbf- it particttar, 1HtHE Ease where the
surface emitter 1 isyuseghas apsintariordnaterial, it is pragtical g substityte an.aluninum foil (@luminum
tape) or the like for the aluminum plate 15. The gluing agent is a bonding agent (adhesive) to apply the
aluminum plate 15'tetive sbhbstratefsurfaceidrid-thel adhesivedilmsisgirovidettooprotect against. rust_ In
the drawing, referenc;ce nunleral %6 denotes & cor%st nt cugegt ,%ir%uit. [QOBﬂi . The fsu.rfLace emitter 1
has the basic conf?&ur%]fi%)% described dbove. Inthe 8II8\}1vag,lc aracteristic féatures of the surface emitter
1 according to the present inverndien)will:be described.f(1) Tight Application el ep Rilm zording to
the present invention, the top film 14 is disposed in a stretched manner on the substrate 11 to come into
close contact with&ifd E8iforth fPthetprojectiotis'and depiesdiond $6fmeéd dy the EEDélements 13. More

specifically, the film.is dispasedip a:sireiched manngr anthe SLbstrate 11 while, gyagyating the space

between the LED elements 13 and the top film 14 (vacuum pressure bonding). To achieve the vacuum
pressure bonding cavastuum pressuie bondinglapparatus«showadn Figure-84s used; for example.
Figure 3 includes ,
the drawing, reference numeral 16 denotes a constant
current circuit.
[0034]
The surface emitter 1 has the basic configuration
described above. In the following, characteristic
features of the surface emitter 1 according to the
present invention will be described.
(1) Tight Application of Top Film
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



diagrams for clearly illustrating the process of the - 25 - 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 trapped4setween 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 bondin %gparatus 4 will be described. [0035] The

e

vacuum pressure BonRdiy Bppardtas £shoWadn F Ts 8'Kirid ot the 50-GAIfkd™"Next Generation

Forming; NGF" and; has a-pajr. of upper andJower hoxesithat can be.sealgdtn eaghother. The Lipper box
is denoted by reference numeral 41A, and the lower box is denoted by reference numeral 418. The upper

box 41A opens atdhedottons, and: the fovwer box dpenstatithe Ops Whenthe uppel box 41A and the lower
box 41B abut agaié‘nisg eacQ oéggr wtitgl thgitﬂg. fLiI JjCAfotoC%e gislpnosedcifoas strg(ta%ha%dcpanner on the
substrate 11 interpos&fﬁwer etweeh, a sealed pace is %rme(fﬁmrem.el'he sealed spaces formed in

the upper and lowgi bexesare denoted by referencenumerals 4 AR and 41BR; respedatively.  The
upper box 41A is capable of vertically moving and houses an electric heater 42. The lower box 41B is
fixed, and lifting table B3 cHpHbIe Of VektiddIy movidyy trepped 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.
[0035]

The vacuum pressure bonding apparatus 4 shown in
Figure 3 1is a kind of the so-called "Next Generation
Forming; NGF" and has a pair of upper and lower boxes
that can be sealed to each other. The upper box is
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 418. In the drawing, reference numeral 44 denotes a pressurized air tank,
reference numeral 45 denotes a vacuum tank, and reference humeral 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 intoclé$e tontact therewith will he described. [0036] [1]
Preparation Before starting the processing, a preparation is performed as described below. First, as
shown in Figure 3(a), when the lower box 418 is spaced apart from the upper box 41A and is open, the

substrate 11 with the EEBPERETMents 13! feféifEd t0&S drt ftermiedidte Prodititt i) is mounted on the lifting

table 43 in the lower hox-41E. Theathe top film Id-held by,a frame F.is placed onthe top of the lower
box 41B to cover the top of the lower box 41B. [0037] [2] Heating (in vacuum) Then, as shown in

Figure 1(, the upperfsoxedtA islowered t& hdkhthiesto pafilvm ¢4 e tiveeh, thengpperflsee 42A and the lower
box 418w At this tirH%étrhglsgl%ar te gtegledasp%g%s ﬁl@ agd 41BR are formed on the opposite sides of
the top film 14 in the upper box IAand the lower box 41ES Then, the switch valve 46 is manipulated to

make 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

Before starting the processing, a preparation is
performed as described below. First, as shown in Figure
3(a), when the lower box 41B is spaced apart from the
upper box 41A and is open, the substrate 11 with the LED
elements 13 (referred to as an intermediate product la)
is mounted on the lifting table 43 in the lower box 41B.
Then, the top film 14 held by a frame F is placed on the
top of the lower box 41B to cover the top of the lower
box 41B.

[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
41AP. 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 tap
film 14. [0038] [3] Primary Molding When the top. film™14 is heated to a desired molding temperature
(which is preferably a temperature at which the elongation percentage of the film is at the maximum) as
shown in Figure 3(c), the lifting table 43 in the lower box 418 is lifted to perform primary molding. In the

primary molding, theSop i 4 i§iH clntatt With"the Wighastpar (ol safacefof e ntermediate product

la as shown in the,drawing. [2039] [4],SecondaryMolding: .4 Then,dbe yaguum,in thesiaterior of the
upper box 41A (sealed space 41AR) is released. To achieve this, as shown in Figure 3(d), the switch

valve 46 is manip@qa@@vacuated 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] Primary Molding

When the top film 14 is heated to a desired molding
temperature (which is preferably a temperature at which
the elongation percentage of the film is at the maximum),
as shown in Figure 3(c¢), the lifting table 43 in the
lower box 41B is lifted to perform primary molding. 1In
the primary molding, the top film 14 is in contact with
the highest part (top surface) of the intermediate
product la as shown in the drawing.

[0039]

[4] Secondary Molding

Then, the vacuum in the interior of the upper box
41A (sealed space 41AR) is released. To achieve this, as
shown in Figure 3(d), the switch valve 46 is manipulated
to open the sealed space 41AR to the atmosphere, and then,
air is introduced to the sealed space 41AR to bring the
pressure in the upper box 41A to the atmospheric pressure.
At this time, the interior of the lower box 41B or, in
other words, the space below the top film 14 in which the

intermediate product la is placed is still vacuum.



to open the sealed space 41AR to the atmosphere, and then, air is introduced to the sealed space 41AR
to bring the pressure in the upper box 41A to the atmospheric pressure. At this time, the interior of the
lower box 41B or, in other words, the space below the top. film 14 in which the intermediate product la is
placed is still vacuum. - 28 - Therefore, the top filnT 14%s 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 desciifed Bbove, SEEordifg td e predentinGértich, ARe tBp il 44 is disposed in a

stretched manner gthe jntermedigte product Ja while gvacating the,space hetween the top film 14 and
the intermediate product la, so that no air is trapped between the film and the LED elements 13 (no air

cavity ar occurs). rradditiont ther toyf fila 114 is<hidated When the tdye fikg iois dispdsed in a stretched
manner, so that the filmsish\(/evel.l stretched, and no wrinkle occurs, and therefore th%ktlop film 14 comes into

close contact Withaiﬁrélopr}(onec‘?i%)%sparnedS agﬁFes%?oﬁgl formed By he L e(ferrheﬁrt’ls 13."in addition, since the

air cavity ar does pet-aequr; the pED; elerentsrt3 ara lesysusceptible do externabbeat: Conversely, if an
air cavity ar occurs, the trapped air can expand due to external heat to cause detachment of the LED
element 13. HoweVe?, &ctoréling'to the present invention, since no air cavity ar occurs, there is no
concern that an LEDglement 13 is detached. In addition, this processing does not involve using a roller or
the like to press the tap film 14 directly against the LED - 29 - elements 13, so that there is no possibility
that the film tears when He fikm is dispdseddineg stretchetimanner onstherintenmediate product la, of
course. [0041] . , , . . .

invention, the top film 14 is disposed 1n a stretched

manner on the intermediate product la while evacuating

the space between the top film 14 and the intermediate

product la, so that no air is trapped between the film

and the LED elements 13 (no air cavity ar occurs). In

addition, the top 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. 1In

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

elements 13 are less susceptible to external heat.

Conversely, 1f 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



(2) Application of Highly Clingy and Highly Stretchable Polyvinyl Chloride Film as Top Film Jording
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 EASED, LTD., for example). The
combination of this film and the vacuum pressure boriding process described above allows the top film 14
to come into substantially perfect contact with the projections and depressions formed by the LED
elements 13. That is, the top. film 14 is a thick film (which is about 4/3 times thicker than a conventional

film, for example) &ha'i§ Sighificantly sGpéfior istretthability, s, thé t8p fimt14 i€ suitable for the

vacuum pressure ponging.that inyelyes high: elohgation; percentage, of the film and.can satisfactorily come
into close contact with the projections and depressions formed by the LED elements 13. To the

contrary, the conveational top filhe 14h(seekiginé 8) g thindhd inferidr incstretehability (shrinkabilitv).
Thus, even if the vac m 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 - 30 -
elements 13. In other wargds, the copventanaltopfim 14'cambe consideredias being designed for
pressure bonding with a hot laminator. If the vacuum pressure bonding described above is applied to the
conventional top. filht 14< A6 Ffithy 14 islextbemehrikely 8 téar ihtthefvdduum pressure bonding

because of the projectiops MQQBre@gi%gor ed bythe LED elements (;Stge@dgqg&o ap extremely low
yield. [0042] In addition, the highly clingy and FE%ghly '

is preferably a highly clingy and highly stretchable
polyvinyl chloride film (a 100-micron film manufactured
by HIROSHIMA KASEI, LTD., for example). The combination
of this film and the vacuum pressure bonding process
described above allows the top film 14 to come into
substantially perfect contact with the projections and
depressions formed by the LED elements 13. That is, the
top film 14 is a thick film (which is about 4/3 times
thicker than a conventional film, for example) and is
significantly superior in stretchability. Thus, the top
film 14 is suitable for the vacuum pressure bonding that
involves high elongation percentage of the film and can
satisfactorily come into close contact with the
projections and depressions formed by the LED elements 13.
To the contrary, the conventional top film 14' (see
Figure 8) 1is thin and inferior in stretchability
(shrinkability). Thus, even if the vacuum pressure
bonding is used to apply the conventional top film 14' to
the substrate 11, the film cannot come into c¢lose contact

with the projections and depressions formed by the LED



stretchable polyvinyl chloride film described above has no pinhole in the material and thus can be
considered as making a large contribution to improvement of the waterproofness. More specifically, since
the film has no pinhole, the film disposed in a stretched manner on the substrate can prevent water from
entering (penetrating to) the side of the LED elements 43 from the outside with high reliability, thereby
significantly improving the waterproofness. In a test carried out by the applicant in which the surface
emitter 1 with the film is immersed in water for four months, it has been confirmed that penetration of

water into the surfat&8"&mitter 1°doeShdt decr "and the Strface ermitter I Ras high WatBrproofness. Thus,

the surface emittey } cap e installed outdooys or q;@iglgcgevm@;pegwefggrfgg% 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, - 3bntiegurfatk emitter 1lean havea widé variety of extrentely siovel applications and

can have 'many pfoood &variat%ﬁns.éom ] The top. film 14 (lhé%hl)é cligggrand hleqrmy strecgtchable polyvinyl

chloride film) is comf)jllalnr}(%/vi Tip hb earklyl(fﬁﬁ%e%aS@FrPt]he notation "TP58"s a first identification number

"5" that indicates thedeyel of protection agajnst sokid matters er;in atherwords, thewdustproci level. The
level 5 means providing a protection against a detrimental amount of dust (dust control level). The
number "8" in the hdtdtio " TP58™ A SBCBRE Taertficatiohimumber 285 that indieates the level of

protection againstyater. The level,of projsction; agaipst waler s aradeg:ipto.pine levels, from the level 0 to

the level 8. The levels'0 to 6 means that some water may enter the inside. The level 8 means the
maximum waterproef tevel. The avaterproahievel Bomeanslpreventing water from entering the inside even
if immersed in Wat[e(gg%? certain length of time (in-water level). [0044]
In addition, the highly clingy and highly
stretchable polyvinyl chloride film described above has
no pinhole in the material and thus can be considered as
making a large contribution to improvement of the
waterproofness. More specifically, since the film has no
pinhole, the film disposed in a stretched manner on the
substrate can prevent water from entering (penetrating
to) the side of the LED elements 13 from the outside with
high reliability, thereby significantly improving the
waterproofness. In a test carried out by the applicant
in which the surface emitter 1 with the film is immersed
in water for four months, it has been confirmed that
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,



(3) Mesh-Shaped Electric wiring According to the present invention, the electric 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 Figufes 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. [00451
In the electric. wiringt12 ShoMTinEiGbre 6, thred LED Eementd 13" otatdd abthe right of the circular

cutout part FO do not Jight. \However, the three LED elemeants.13 are the oytermest glements 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 EC and the LED element 13 that does not
light, if the LED eli 3 that does not light (that is located outside the cutout part EC) is the outermost
element, the differencéis not conspicuous in the dark and thus is seldom recognized by people. Even

when the cutout part ECrisdoeatedratitheieenter of alarge light emittinggurface, if another unit is
arranged adjacent thereto, the effect of the difference on the appearance can be considered etttemely
small. That is, in this'Gse! 2 pérsonlwHo1oeks at tHe Sarfaéeemitter 1omrtheddrk Wélid think that a

square cutout partEC.is originally formedsand the nine LED elements-are qriginally designed not to light,
and thus feels less uncomfortable when the LED elements 13 are turned on.

identification number "5" that indicates the level of
protection against solid matters or, in other words, the
dustproof level. The level 5 means providing a
protection against a detrimental amount of dust (dust
control level). The number "8" in the notation "IP58" is
a second identification number "8" that indicates the
level of protection against water. The level of
protection against water is graded into nine levels from
the level 0 to the level §. The levels 0 to 6 means that
some water may enter the inside. The level 8 means the
maximum waterproof level. The waterproof level 8 means
preventing water from entering the inside even if
immersed in water for a certain length of time (in-water
level) .
[0044]

(3) Mesh-Shaped Electric wiring

According to the present invention, the electric
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



[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 FO in the electric wiring 12. To
achieve this, for example, a controlling unit can he previously provided for each LED element 13 to control
the current flowing to the LED elements 13 to be sabstantially uniform (a separate control method). As
an alternative to the separate control, for example, a stabilizer that controls the current flowing to the TEE,
elements 13 may he previously provided at a position preceding the point where the current flows into the

mesh-shaped circGit©&hd the ‘Etfret floving td 16 LED elements'13 tay be ColfettiveRtcontrolled with

the stabilizer when the mesh-shaped gircuit js partially.cut oyt {0Q47]; , +n the following, an internally
illuminated sign SE incorporating the surface emitter 1 will be described. The internally illuminated sign

SB is the most typical @pplicationrof the strfacevemitter L.oAS showrmirtFiguredls ¢he ¢mternally illuminated
sign SB comprises a sign case 2 comprising a sign front surface, 21, a side plate - 34 - 22 and a hack
piate 23, and the ST exIEr L AC o el Tiod i o Boh ad g orint 1

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]

In the electric wiring 12 shown in Figure 6, three
LED elements 13 located at the right of the c¢ircular
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, if 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



The sign front surface 21 is preferably a fabric sheet (FE 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 applicant has confirmed that in the case where the vertical and
horizontal intervals between the LED elements 13 are’about 37.5 mm as described above, the view angle
falls within a range of 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"t3 af€ invisible (tﬁ@cﬁééﬁeﬁ%%§ 13%ifothity Bivergelight} s EMables production
of a thin internallyiliyminated.sign SE {hin decorativeJighting) 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 useld fordhe sign front surface 21 (the other conditions are the same as those described 6 )
), the internally iIIuminat;?g si%r]ls can have.a smlagler thickn§ss o}g bogt 40 mrré(?%S mm to 3S mm).
[0048] The surface emitter E%c%%)?divﬁb%ntﬂe pre%%nfD invention nas Various appﬁcations in addition to
the internally illuminated=sign Sk Ferexample,itan cobseureglass shget, afrostediglass 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 househdfd'terdrmaternal. Fefthefiore, the Sdfade enfitter| Adt RoGsed iy the sign case 2
can be used outdoars, Fiithermore, since the surface, emitter 1,has high waterpraofness, the surface
emitter 1 can be used in a place where the surface emitter 1 gets wet, such as a bathroom. In patrticular,
the concept that aswalhrd svindowp atfloor L arpartition orathérinterorimeniberemitsdight is an extremely
novel concept, and such applications other than the sign are.completely new applications of the surface

emitter 1 that no orie"h&8& conte tip Wit &R can be said hE Une Bf the feriifkabté 4tvantayes of the
present invention..Qt.couise. the syHace emittesd can be-applied to an eraergengy exit sign or a handrail
that can be used both indoors and outdoors. In addition, the surface emitter 1 according to the
present invention eahdberapplicd fo eéilingtdred’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 forme%ﬁy %rpmaac%r%)? 6?%1 pﬁ%ﬁali%(/D oP%%n%%?ae%%ﬁ%fcﬁﬁﬁ:ﬁ%i%’for?n%éd by the surface
emitter 1 according:tenthegresentkveniiononwhich-btEb-elements 13 are apprapridtely arranged. As in
the case where the surface emitter 1 is used as a wallpaper on a wall, no lighting ho k is needed, so that
the ceiling area lightingis thirt’ aitFd#REE ahd diieh hiteHOFEPALE LENEEresteéd®t 2The grid ceiling
system typically hgé not only panels that haye the fighting.capahility (surfage emitters 1) byt also panels
that do not have the lighting capability, and the panels having the lighting capability are arranged at
regular intervals. Alternativetys irovwever i alt the pamets may lvave tive lighting capabilibhdn addition, each
panel having the Imﬂ_:htln%c%%btlléty f¥p|cally does 'ﬁt have tle LED ele (—ir(letg 13 a tht%center thereof but

has the LED eleménts I39A a peripherr?ﬁ%rgée. 'Fﬁus,eacgﬁ)\e]g é/r,caonngr%%rgencyﬁg t, a'Smoke detection

sensor, an air conglitigning diffuseror thedikecan bedpstalled.at.the centereftheipanehwhere no LED
elements 13 are disposed as required (see the enlarged view in Figure 7). The grid ceiling system in
which lighting (paéls having the lighting capability) are uniformly arranged has advantages that the
brightness in the rogm 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
partitioned without obstrustioh dytthellighting, and dan appreprigteiilluminance: aan beneasily achieved
regardless of how to partition the floor.

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 illuminated sign SB comprises a sign

case 2 comprising a sign front surface 21, a side plate



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 conté into close contact with projections and
depressions formed by the LED elements.  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 depred8ions fofmedtby fife EED 8IS, &'5pate hEtiveertthe' LED elements and the
top film is evacuated, apgithe topfilm isheated.and pressure-hgndedito the surface of the LED elements.

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 applicant has confirmed that
in the case where the vertical and horizontal intervals
between the LED elements 13 are about 37.5 mm as
described above, the view angle falls within a range of
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, 1if an



3. The surface emitter according to claim 1 or claim 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, to 3, wherein
said top film is not only a transparent - 38 - film but also is a material having a low transparency, such as
an obscure glass sheet, a frosted glass sheet, an intettor wallpaper, and a printed material. An internally
illuminated sign, comprising: a sign case having a sign front surface, a side plate and a back plate;
and obscure glass sheet, a frosted glass sheet, an interior

wallpaper, a printed material or the like 1is 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

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 one of the remarkable

advantages of the present invention. Of course, the

surface emitter 1 can be applied to an emergency exit

sign or a handrail that can be used both indoors and

outdoors.

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



a surface emitter installed in the sign case, wherein said surface emitter comprises a flexible substrate
having electric wiring, a plurality of LED elements disposed substantially regularly on the substrate, and a
top film disposed on the LEE! elements in a stretched manner, and when said top film is disposed on the
substrate in a stretched manner, the top film is appfiedothe substrate to come into close contact with
projections and depressions formed by the LEE! elements. 6. The internally illuminated sign according to
claim 5, wherein when said top film is disposed on the substrate in a stretched manner to come into close

contact with the projédtivits Shd depressions fofifled by thE LER BiemeHhts® a'Sgdce Between the LED
elements and the {qpfilm.is, eyacuated, ang.the top film,is heated-and pressure-hongded to,the surface of

the tEL elements. - 39 - 7.The internally illuminated sign according to claim 5 or claim 6, wherein said top
film is a highly clingy and highly dtretetradle polyvingihchlotide fitm. 82The intern&ky illuminated sign
according to any one ...
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 uniformly 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
partitioned without obstruction by the lighting, and an
appropriate illuminance can be easily achieved regardless

of how to partition the floor.



of claims 5 to 7, wherein said top film is not only a transparent film but also is a material haying a low
transparency, such as an obscure glass sheet, a frosted glass sheet, an interior wallpaper, and a printed

material.
— 3 7 —

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 into close contact with

projections and depressions formed by the LED elements.

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.

3. The surface emitter according to claim 1 or claim 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,

to 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

a surface emitter installed in the sign case,

wherein said surface emitter comprises 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, and when said top film is disposed on
the substrate in a stretched manner, the top film is
applied to the substrate to come into c¢lose contact with

projections and depressions formed by the LED elements.

6. The internally illuminated sign according to c¢laim 5,
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.



7. The internally illuminated sign according to claim 5
or claim 6, wherein said top film is a highly clingy and

highly stretchable polyvinyl chloride film.

8. The internally illuminated sign according to any one
of c¢laims 5 to 7, wherein said top film is not only a
transparent film but alsoc is a material having a low
transparency, such as an obscure glass sheet, a frosted
glass sheet, an interior wallpaper, and a printed

material.





