- 1 - DESCRI PTI ON SURFACE EM TTER AND | NTERNALLY

| LLUM NATED SI GN | NCORPORATI NG THE SAME Techni ca
Field [0001] The present invention generally relates
to a surface emtter conurijsing a flexible substrate
and a plurality of LED el enents nounted thereon. In
particular, it relates to a novel surface emtter
significantly inproved in practical functionality and
practical applicabilityE HniQMternal Iy illuninated
sign incorporating the sanme. Background Art [0002]
Many conventional outdoor signs (internally
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or it BT SIS M ey e
using fluorescentybagpsaiavacdraaduagbages that they
require a large installation space, have to have a

size (thickness) enough to acconmpbdate the

fluorescent |anps and consunme an excessive anount of
Toweiicdhusietdie internally illunminated signs are
gradually shifting to the use of LED el enents that
coosue | ower power (see Patent Docunent 1, for

exanple) . O course, the internally illum nated

si gnghar ersisemntt rigviemdrhonhg elegerldgcantlatggp to2a sygdace

to the LED type not only in order to save ener%y as_,
emitter comprising a fléxible 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



descri bed above but also |argely because the blue LED
has been put to practical use to enable various color
representations, and the unit price of the LED el enent
has becone relatively | ow- 0803] According to Patent
Docunent 1 descri bed above, a transparent plastic
film(a top film141l) is disposed in a stretched
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in Figure 8, when the top film14'" is disposed in a
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Hdd mdctmanmerlans)vedwailloabl e from GW Co. Ltd, Korea,
for exanple) is laid on the substrate 11" on which
EHEOIED el emrents 13" are nounted, and the resulting
lam nate is pressed between a pair of pressure rollers
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however, the technigque disclosed in Patent Document 1

rquires 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



LED el enents 13" and the top film 14" in the pressure
treatment with the hot | am nator descri bed above. If
the air expands due to the externally applied heat,
the LED elenents 13" can be,detached or fail to
light. In addition, in the pressure treatnment with the
hot |am nator, when the top film114' is pressed

agai nst the LED elenments 13' with the pressure
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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]



Furt hernore, according to Patent Docunent 1 described
above, as shown in Figure 9 electric wiring 12 used
to energize the LED elenments 13" formcircuitry
including a parallel arranggnment of a plurality of
series circuits each including a several LED el enents
13'. In this case, for exanple, if a working hole (a
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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.



Means for Solving the Problens [0008] A surface
emtter according toclaiml is a surface emtter,
conprising: a flexible substrate having electric
wiring; a plurality of LED e ements di sposed
substantially regularly on the substrate; and a top
film disposed on the LED elenents in a stretched
manner, wherein when the top filmis disposed on the
substrate in a stretched manner, the top filmis

P@é)“gﬁ? 0, t.he gﬁ%rat to conme into close contact
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@ nts. [0009] A surface emtter according to claim
he surface emtter according to claiml that is
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di spose substrate in stre ched manner

SONB: d Nt Q:cﬁﬁﬁsl%lr(f?ontaaqﬁtléeeltﬂlé he 1 Ql8E Ih%s_n@n@lectrlc
depressions for the LED el ements, a space

wet ween d hﬂ@l@ﬁmtmmr&eﬂé}ﬁ;g Qﬁsfpdsf@di S

evacuated, and the top filmis heated and
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[0010] A surface emtter according to claim3 is the
Sledenel am tithe &t erldinep i ianye ate agichsidaimanbegr, 2
that is further characterized in that the top filmis
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chloride film [0011] - 6
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]



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
forms a nesh-shaped circuit§ -and even when a part of
the circuit is cut out, the circuit supplies a
current to a remaining LED elenment through a path

bypagsisng rhe %%ﬁ%%%rpéﬁkordhgglgb A1supf acesephbter
according to claim5 is the surface emtter according
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illumnated sign, conprising: a sign case having
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Q@q@gfages of the Invention [0014] The object

bed above is attained by the configurations of
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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.



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 fornmed by the LED el enents, air can be
prevented frombeing trapped (+o forman air cavity)
in the space between the LED el enents and the top
film Therefore, the force to secure the LED el enents

Canl%%c&f@%%%a%%dth%n%sF%%tL%@ ehementscheSSnvention

susceptible to external heat. If an air cavity

DEEM &ind & alTaGan , exipand whie ddp extied nad dpAtied to
cause the LED elenments to slightly nove (rattle) In

tbhs Lase didsd heortERt aliarertise matdjedtidhe drarce to
secure the LED el ements can decrease, and the LED
ééenent Sorcanf denatbtiae hete fIrkin e tdmersidstaiat esarHdsever ,
the present invention elimnates the concern. Since
poewentedvitem deeins, tyrappashi flor Mo ffrusel ¥ efdedi)onn
bg air also does not occur, and thus, the appearance
bRet pRacRrhelEee o therlFR §hprviedt. addtsy ok doridi-ng
to the aspect of the present invention accordingt
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proj ections and depressions forned by the LED el enents
Wit Bhpighesveelrabtléty. 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.



- 8 - 00 161 According to the aspect of the present
invention according toclaim3, the top filmis a
highly clingy and highly stretchable pol yvinyl
chloride film The conbination of the highly clingy
and highly stretchable palyinyl chloride film and

t he vacuum pressure bonding described above all ows
the top filmto come into close contact with the
rwiections and depressions formed by the LED
elements with higher reliability, inproves the

wat epproeidiess tof thiee aspetaceferhet eresant inveebses
the force to secure the LED el enents. The highly
atdangyirend digle yn si,r ethehdlsire fadinyviisnyl highiler icdeénpiyl gnd
(a 100-mcron film manufactured by H ROSH MA KASEI ,
hiTh Ly fofrr bt e Wkﬁxﬁ ol fide thid™-nafBPi al and

ot oS SR S e B R e
f I he f h
sefF’w@af wﬁ Era it did PRSI, ”“%'r?asn%eer%@gﬁim
reve
FEE R By L AT G DR S B MO s ot
é&ﬁ&é@&' 'prh tﬁgefsfé%é&m; 'mt&é@ﬁmwﬁ@qdmd by

wat er proofness. I'n a test carried out by the

app! 1,88NE 1 dfe bl Gl ten Sy d Ace 1 BB 116y Wiinpidve S idhe
is imersed in water for four nobnths, it has been

GOPEFpPBErhdas PeENEic aduofa®d owierer, nimad tivesurdeacehe
em tter does not occur, and the surface emtter has
b ghe wab es oot nelss . LAhus] ertdret sur f ace

The highly clingy 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. 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 penetrétion 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



emtter can be installed outdoors or at a place where
the - 9 surface emtter gets wet (on a wall of a
bat hroom for exanple) wthout being housed in a case
(housing) or the |like (that is, in an exposed manner)
Thus, the surface enitter cam have a wide variety of
extrenely novel applications and can have many product
variations. [0017] According to the aspect of the
Presend dmveidt ot aeear diorg 4 avedllaion 4, bahéreloagt rficr
wiring is a nesh- shaped circuit. Thus, even if the
etagtYé ) withowt iteimpattduwdd iouta autse t(theusemgi)niong the
LED el enents can be energized through a path -
bijpastimyt the cut ot gya@aseghdnamnamed Shuandtbef surface
Therefore, in the case where the surface en1tter 'S
ekt an e i b |§)rW1ﬁ%ﬁ éﬁraﬂe?ﬁbrOfa e’ﬁuﬁanﬁ g.Ro¥ ar t
of the surface n1tt one unit
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LQ? lee and thus, the workability of the surface

i significantly inproved. O course, the
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corner or an extern orner D el enents
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le. According to the present invention, even when
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be kept lighting. Many of the conventional surface

e+t 1€l 5y have ebectthe ménid hgi ddatED telramserafd il Hehe
LED el enments or part of the LED

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
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.



elements (a row of LED elenents, for exanple)
i ncluding the burnt out one when one LED el enent
burns out. - 10 - [0018] According to the aspect of
the present invention according to claimb5, the top
filmis not the ordinary ~tt@nsparent filmbut a
materi al having a | ow transparency, such as an
obscure gl ass sheet. Therefore, the surface emtter
gre used for a novel application, such as a
househol d interior material, and can have many product
vari aticomslingorcexaapbepect bliethepptebantsiamention
interior wall paper, the LED elenments are hardly
aepoghirmaice clddm iy tthe dapt ifmd mwien notte thED ogldé mamtys
are turned off, and thus, the top filmserves to
oo rare IR &unentmat o tk@pfﬂm R Ry én@iwa@fency,
camouf | age effect) However, at ni the wallp
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elements to create conforta t.nosphere |ike
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installed on a wall leads to a novel techni cal

Soncepttid quevindi Rghen Wld 18B tdl ehadritghtd g turned off,
capability, or in other words, a novel technica
fodcepis of trexttraneif yint Marvdd ghto nghnddala 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,



conventional fluorescent lanp or the like is installed
on a wall, the wall has to have an enough thi ckness
to acconmpdate the |anp enbedded therein. However, -
11 according to the present_invention, the wall no
| onger has to have such é.*%r@e t hi ckness. In
addition, the present invention does not require a
lighting box or the like that is needed to instal
ddwe ddiner escehle pbarpentFuntvieetdione, ther kslinuol Yedger
with installing the fluorescent |anp, such as form ng
e e ihmva waldh aarlergeothiekessary, Ianaddhiel eur fHee
emitter according to the present invention can be
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(idea) of the thin Iighting_apparatus can also be
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EHTACIINE f MOHREd TPVA S Hiddt afh ttaﬁglﬁgkégﬁave% bw
ransparency,__they transm 1 ght nl.ight) _te s
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ow, a skylight, a see-through floor or the lik
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decorative lighting at night. The "printed material"”
slagedd bathd redl@ipgn Sidea)otot Idhe ted it d ighttdpof appaaatus
whi ch an appropriate pattern is previously printed

dun ateyo e appdpi €d [t aronverdhi care 1 apighdpmicat(@egatingr n
is printed after vacuum pressure bondi ng.

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



[0019] According to the aspect of the present
invention according to claim6, the internally

illum nated sign incorporates the surface enmtter
according to any of - 12 _chaips 1 to 5. Thus, the
internally illum nated sign has a good appearance and
a small thickness (thin decorative Iighting) That is,

dots of the LEDs el enents are &p E , .and the th|n
et Vi 13 ghtPHG e FslPFaﬁPa HF‘FB?F@ sign has
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y Wwat erproof and can be installed at a place
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be ensured because of the shape of the wall of the
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Brief Description of the Drawings [0020] Figure 1(a)
olssarpet spedd stvei anevwofhign 4 mlerlvhliy thd [hewrdchat éd
sign incorporating a surface emtter according to the
pidseien nvieme orhe Bwuracel ()itteant @ ldr e high
cross-sectional view of the internally |Ilun1nated

\gql@%rme%aeworﬁ%etwﬂ QGO IoFe tiigHrimsiv 18 i3 so
%#e]_a Hgyr 2(a |sa1ﬁot Aewof

It
%gwem pro and ‘can be insta a ﬁaace 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;



surface emtter; Figure 2(b) is a cross-sectional view
of the unit showng a frane thereof; - 13 Figure 3

i ncludes diagranms for illustrating steps of a vacuum
pressure bondi ng process useg to dispose a top film
in a stretched manner on a substrate to cone into

cl ose contact with the substrate; Fi gure 4 incl udes
di agrans for illustrati

h- d
ci rc@lﬁuffﬁa@ éﬁ@ BP?ésdégg@Wﬁle SES E% E?%ﬂgﬁ? 308psos
a%hvr ough a ast h rt)}og?:i r}% %SCUt os%t u%%r *toF'dglé%% la to]p

ur
ncl U I ans ting ShotRef

1#12]%1 Irﬁfrfu' Sg]caﬁ%%hcéd’ gd‘é:jng'rerF'cgiur £ SQJHSQEJaLE@e%od 'c%glrea%to

strating an exanpl e of the nmesh-shaped

SIS dontH Qung of, it diragramd;or illustrating an
application of the surface emtter according to the

pr eS@ritgulrréVQntlln@'lua%sad@é@@am@f farghidueerhtnggsyst em
Figure 8 is a diagramfor illustrating a nmethod of

st apolsd ngf aa tropsH-idmamedd aiconvienttrnealersucfizes emtter
in a stretched manner (under pressure with a hot

tami ratroy )LED aeri@rgure®uch & diagry avdfagising a cutout
illustrating lighting of the remaining LED el ements
®Art; conventional surface erri tter that is partially

cut out. Description of Synbol
Figure 5 lncludes dlagrams 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



[0021] 1 surface emtter la internedi ate product - 14
- 2 sign case 4 vacuum pressure bondi ng apparatus 11
substrate 12 electric wiring (printed wiring) 13 LED
element 14 top film 15 alum pum plate 16 constant
current circuit 21 sign front surface 22 side plate
23 back plate 41A upper box 41AR seal ed space 41B
| oner bhox 41BR seal ed space 42 electric heater 43
4ifti fgAall® 44 pressurized air tank 45 vacuum tank

46 swi tch valve ar air avit%' E frame FC cutout part
4 vacuum préssure bondlng 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

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



R pressure roller SBinternally illum nated sign Best
Mode for Carrying Qut the Invention - 15 - [0022] Best
nodes for carrying out the present invention include
t he enbodi nent descri bed bei§m1as an exanpl e and
.include various inprovenents that can be nmade wit hout
departing fromthe technical spirit of the present
invention. In the follow ng, a general configuration
[dfoze] surface emtter 1 will be first described, and
then, characteristic features of the present

i nveBestnmaides Ber dascvibedouinfhehpnesanti FReenbl Py
illunminated sign SB incorporatjng the surface enmtter
Initfeotiier slgEimeRt 68 catbefe bedoWage eni eRéfFPie and
wi Il be described. Enbodinen 0023 As shown in
RGNS VRS2 1TRG Ve %e ¢ &FF%@& NSt fﬂé‘ltltht

ccor.din 0.t resent. i_nvent.iqn c Lis
P o At b By Shitedth FE s B esnt,
fﬂégn ity of LED elements 13 substantially regularly
arranged on the substrate 11, and a top film 14

di spesednel Bo2184A8hChad ARAREN eBnkhgusHbSbhabe 41 tO
cover the LED elenments %3. In the foll ow ng, the
Sormonendns wid4 1 B iindeifduald yedestndegd.an0@24h,
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



First, the substrate 11 will be described. The
substrate 11 is a base nenber on which the LED

el enents 13 are reqgularly attached (nmounted), has the
shape of a - 16 filmor _agheet, and can be nmade of
various kinds of flexible insulating materials. In
general, the substrate 11 is made of plastic (a

synt hetic resin) that handl lit
D het L et Lok 2'8;%01'%%@%%2@ EH

hal |
“effs -'itae"i‘n"é‘biaﬁﬁgiﬁ% aﬁaa?%eylﬂeg% At S ssrgate
t
140 o8 aresbobagees | ight ekt ances: gpohani oal

are  preferably used
ggg&aew 2 haldh ameET Bhbmwosrkla%gql% th@nsy@ﬁw&@ax,
inthis Iment. "[0025] The eleCtric wring 12

pbm&%@ﬂ?deh@ %e%&ghzﬁaaaeetUpely@atamd pblyimedéFD
el enen 13 is formed on the substrate 11. In this

penhedngenthibhede r epgxy2resipabher bed Lokbethabl eréo

turn on and off all the remaining LED el enents 13

sapemlwhenntheamlmesnbtascparﬂughtyreaquanceo forhaaical

wor ki ng hole in the substrate 11 urface emtter 1),

sagengesc ringed Neatldrke Bae exafisimab esaae@d eﬁ@cpﬁréicularr

wiring 12 can _be fornmed on the substrate 11

apmihatieng =g éﬁé@eﬂérHﬁﬁ@dasaﬁﬁﬁoﬁPpéFéaﬁFrﬂﬁngaFPé?n

on one surface of a film shaped or sheet-shaped
fMefteferred to as print wring and denoted by

E&335 ame reference nuneral 12 as

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



the electric wiring) and overlaying and applying the
print wring 12 onto the substrate 11. Mre
specifically, for exanple, desired print wiring 12 is
fornmed by screen printi n_gng7 conductive silver paste

on a sheet-shaped - 17 nenper, and the sheet-shaped
menber with the print wiring 12 i s bonded to the
substrate 11 to formthe electric wring 12 on the
neufpst, atee dl LheOsheetirsbapeke membetr Wé thwi hengriptcdaring
be formed on the substrate 11 not only b such ,

Igr iimt ibegdedodes $hisuuRsssake ady t@t ﬁ@lrm ¥8€e§§@§trlc

such as vapor deposition a etc 0026 I\%
WHE N9ED % | BheftSs Sl‘?%é@\‘?l ng as 4 IF B %t)u? R R

"&5%%};&8%1% C&%% rgalré\gd} E@stsr ngr%tﬁ 1ﬁ1 ﬁt only by
SRR B o S s anigt

éndg rvsalvsﬁﬂcgkl %F{blgl%o\ﬁeratdop@tﬁgﬁ%ctl on and the

ori zont on is regarded as a unit as shown in
y@pge 2. And a plurality of units is coupled
connected) to each other, or one unit is cut, for
practiesal, use. LEDeepkbealkist ¥ 30kekkbngl eseat $1§Bti source
arranged at regular intervals in both the vertica
wi Y edhd atesoudibdie. har bZombah tdi pécLEBnelamenter 18ois
i mprove the versatility (workability) of the unit and
nekel aiots dfspdred ED dhaenibs tratanvilsi bfe &Résprevent

non-uni form |ight when the unit is applied to a_si %n
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]



In addition, unitization of the surface emtter 1 has
an advantage that it inproves the ease of wiring or
installation. [0027] - 18 For exanple, one unit of
the surface emtter 1 conprises a

450- mm by- 450- nm squar e sub %rate 11 and 12 by 12
(144) LED elenents 13 regularly nounted on the
substrate 11 (the unit wei ghs about 280 g, for
exanplog) exafper, whes onetunift tbe I’Shéfégﬁf@@ét’éﬁftler 1
is cut for wuse in a sign or the like, for exanp
QIO T Al 13 @Ow%é%ﬂm-équﬁr@r @Pbrsétﬂa;tehéé apd 12
| east about 24 LED elenents 13 | east 't

R¥ED %l ?Mt&%,ejfe&}ente%(%lr@gu rrJrYtI‘ﬂé? \go\ﬂﬁ‘eF one
t t f
%Lﬂ%%‘i:’?%fo%rﬁ(e%s S e M iR 05 Cort 1t Pde ShameLe)
. t t f
e P 41, s o e e, g

éeenﬁ@t lﬁldé P eﬁfr?er ablye aboyt g halife, ofhd %sluqttgwl

mvmen e LED elenents 13, fromthe viewpoint of

SAPPEAANGE et Ne did@rH1 cHES et tike dnidpRft Dhe LED
surface emtter 1 nmay not be the

AbOm et Hyr A5 tMapararanidwy idfC IR rG ebizntend 3f for
LED el enents) descri bed above, which is appropriately
exdmpior. use. thlet easat whelrng, csevenak ofi tseoburface

di fferent patterns may be put into commercia
gmbduet | bnis Fout Jexdipt esov iatkditicon tiotche part

450- mm by-450-mmunit (i ncluding 12 rows) descri bed
apelvedindhetwppby cHnies stows, 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
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.



contenpl ati ng a 450- nm by-225-mm unit (including 6
rows), a 450-mm by-187.5-mmunit (including 5 rows),
a 450-mm by-150-mmunit (including 4 rows), a

450- mm by-112. 5-mm unit (ipgluding 3 rows), and a
450- mMm by-75-mmunit (including 2 rows) as standard
unit patterns, for exanple. 19 - [0028] The LED

el enent 13 is NSSWLO000 manufactured by Nichia
i&¥45dr at i on, for exanple, and has a |ight enission

I -cal lLed vi gl f about 60Q d t
Aboutne $500EgFEEY . TRo L PEBSERaRER M430f ACEAEE NG
S s e S p SR e e Rp R andr ety Rl sdion
vertic

I P | i
%R%;e so%ﬁgi%éHNGfgw“%ﬁgl 'S%ﬁn%%% e%we%%gE%%sL%QaFgout

ments one un Of) the surtace emitter

%%H“Heggéé%.””T&%5%Eﬁ”b1gh¥hgfﬂ3bXa18£sih@“@ﬂ@feo%he

stance can be appropriately changed within a range

prom b nMH L0 60 diculfar peaEY endper Uieram%%,tah??lar

LED el enents 13 can be nounted on the substrate

i et henadeect minc thiiki BbdAimbyita thxi ngrpioasesanda
bondi ng process) using solder, adhesive or the I|ike.
Advel ool torl ofi 4 theendeE=D bed torsent S HES Iy elamendesc di3diodg one
to production lot, even if the LED elenents 13 are
wesi gnedthe B iade ginltdfen He asmmabesitor37 - Ph&ref(dbd, mm
the LED elenments 13 fromthe same production lot are
prefdrdlry dled HevENeTrsaibesdifiéecentefebel. [0029]

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



Next, the top film214 wll be described. The top film
14 covers the top of the substrate 11 on which the
LED el enents 13 are nounted to forma | am nate,
primarily aimng at |nprov g_the waterproof ness of
the surface emtter %@dltlontothls aim the
top film1l4 serves aI so to protect the LED el enents
13 (the surface - 20 emtter 1) against an external
droirdee orl )s wdaigistt amd exteirmiadr do ridse ctEBualegbitt $nE3,
for exanple. [0030] The top film 14 ma\l_/L be a
reigHspereith el icd egivads Ravifey KXgAPLPanspar ency or
rra be an obscure gl ass sheet, a frosted glass sheet,
Hlior cloth, a printed material or the like that

2 o B A Bt T

sel.ect or. t t

LG SR I oo, o Ui AP e,
asuffc%:@ec?"%]tgsesr gﬁee%waq&%dﬂtoq; he otHlCQr pRriated 'm%t%rlal
sign (an internally il 'um nated sign), so that the

dopcHd lMmis drdd tlesd rfeRied dff ansRAfanta Pasting 19heet
that transmts the light fromthe LED el enents

wdhesd re&igni f ThaniakessalHewevae, tapcat dinng4t oathbe
present invention, the surface emtter 1 is not only
apeorgrorateeldy | selecigh it wdesondimsltyaldegerolingooem the
installation (vvithout a housing), used as a wall, a
dpwbicatorora parali tdforthien swshespe emisategorh. ofhésed for
lighting of a tapestry or a w ndow, for exanple, and
eoEenaysSurface 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 cutdoor
installation (without a housing), used as a wall, a floor
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



types of top filnms 14 are contenpl ated. In other
words, the present invention significantly inproves
the waterproofness of the surface emtter 1 in order
to expand the application ¢f the surface emtter 1 to
other wuses than a sign (internally illumnated sign
SB). The inprovement of the waterproofness allows the
surface en1tter 1 to be used in a bat hroom or, _at her

Whedsorths st ac.?l enifided th@odEr tate O&nift & WiNgRKs O

wet or on. a on which condensatlon oc%%%%O%rOEo

Wﬁ¥QRMS?%Q?quﬁﬁQQNﬂQﬁuﬁf i §& W& 1°56F &§°5pGolP° ta “Ralér
ervq%e dr t&%i 'ﬂ%é%gfféggéfdﬁ l% %%%e%a%%nk or

ce émtter Used ds “an interior

meT '11("519& er 'Iﬁt thk! chsecpnesent vakl gur@gegeemteekl thsng

ing interior material) rather than the

Sud ace aﬁ{nltrtt%rloﬁhalall&mdﬂelcﬁﬂ bat Genddieiedvas 1§
wal | having a lighting capablllty or an interior

B s i hamidig ind wglitli NG dapahiilnd yntwhiiiclr metearial)
extrenely novel interior material (surface emtter).
FO08d% (Hant hehev ani s \gueist tfr .t ofhkil s, 14tdesor bbed
above, the transparent plastic sheet transmts the
tomptddrainag e WD diashion @ 13 akittinsutcagiagmiitdamer an
|l oss and therefore is mainly used for appllcatlons

it el e hena ey Fak amng & Mgt it GaRdtidd o 'nW l§|hgr3rs

(internall il lum npated sign SB), as descri bed ve.
The>BbTUr &Y JHass! SHeet: st TeHE 4 0at Igﬁr Redie)
P&b?f significantly bl ock sunlight and therefore are

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



suitably applied to a case where the surface emtter 1
is provided on a glass w ndow of a shop, for exanple.
That is, the surface emtter 1 can ensure sufficient
dayl i ghting of the shop durjmng-the daytine and provide
decorative lighting of the glass w ndow at night. O
course, the obscure glass sheet and the |ike nmake the

LED elenments 13 | i zabl hat the, LED

Werents: 1578 LR RN BRETESr So  dhoHS FASLERTORI ehiS" 13

are, turned -, 22 ff. . T . th E I

i & e 5o Sk NN aRe DRt r S ALY Hlzogphere
t ed.to t t %Qﬂf f h %E%Q

OQ%raeta e a{log)o or]{qoéﬁje a :rc%sepa%éertg %ion thg%%p%%g%%%%ghere

Qrdipary wal | paper or printed material substantially
conceal s the presence of the LED elenents 13. Wen

the bER eleeaty I31apapkwr BedpeAnttiembepribim 14
softens the light to create a tantastic atnosphere.

Jies vl 4 papef @indgyd It ethemairersealcecarf e LEChe lfeoemt s
of an elongated sheet. [0032] The top film14 is

13 ef gthainl yhead&Dok laneater iLdl arkatiimged hhghthe top film
mechani cal strength, a high weather resistance

T4esef proofiesslididatta exisatence, faNGRt1iq efimasahcse
and the |like) and a high workability. For, exanpl e,

The watBraRel Ry Bl Patd ahsne !l ey &g e t%%}\ﬂﬂh;ﬂf
chloride or ABS. In particular, a highly clingy and

# ght 982 vt W e pol yvinyl chloride film (a

[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
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



100-m cron fil m manufactured by H ROSH MA KASEI, LTD.
for exanple) is preferably used in this enbodi nent.
The highly clingy and highly stretchabl e pol yvinyl
chloride filmhas no pinhopge Lin the material and
therefore can be considered to nmake a | arge
contribution to inprovenent of the waterproofness.

When the top film 14 js dispo on the _substrate 11
a;q%@apél@sa;&mﬁ%d B 57 REDoRaa e Ror s EReCFFT AR
1.S Led to.cone into.close n (Y e
o SRR de e S5 BosVEeh 18 FhPred By ERe eeB™

e ts-.13 tQ prev . alk ei en
R e R S N e b
Jethod therefor will be described later. [0033] The
‘surface emtter 1 can have another nenber in addition
;gnjﬁp essential nenbers descri bed above. In the

ol  ow ng, such nmenbers will be described (see Figure
2). For exafplce, etheteur lacenehiateerntthey hewkeanin
al um num pl ate 15 having a thickness of about 0.5 mMm
Pt ded ton thee eappodiited swanfless ofeadid bogbsbogee 1in
to the LED elenents 13 (referred to as a back
the fael)owindy sl maPadgetl Y ddmbidesgrdeg? |
i nterposed therebetween. The surface emtter 1 nmay

4lrt her have an adhesive film on the back surface of
the al um num Iat% 15. The aluninun1alate 13 having a

t hi clEivds EX5MP5suEhG BURRece emitter T may have an

aluminum plate 15 having a thickness of about 0.5 mm

see Figure

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 protéct against rust. In
the drawing, reference numeral 16 denotes a constant

current circuit.



provided to stabilize the surface emtter 1 and
inprove the workability thereof. In particular, in
the case where the surface emtter 1 is used as an
interior material, it is_psactical to substitute an
alumnumfoil (alumnumtape) or the like for the
al um num plate 15. The gluing agent is a bonding
%ﬁgyt (adhesive) to apply the alumnumplate 15 to
tHBSubstrate surface, and the adhesive filmis

[ dt [ , .the d i ,
P;?gh ec§uﬁé%%%;g%%éggghEféggg%bSnéggﬁ% 883%?@%$gtlon

it .- - . i ,
%éé%ﬂgﬁﬁﬁ%%ﬁh%ﬁFgﬁsééglgg%Eggggégvgﬂg%%g§%%lg@fcthe

ol onng, ¢ char agt.erdst i dgat ur e of- kg sur faee

emtter 1 according to the present invention wll be

phesedibethvdrildi H gty AR ideaddamedf. Top Fil m According
to the present invention, the top film1l4 is disposed
in a @hr gticfhed Appnieatodnt b€ gebstraime 11 to cone

into close contact wth and conformto the

proj éctdcomns nand odéjpee psiesrs tf anved thynt heheEDopl Emgnt $4
13. More specifically, the filmis disposed in a

B¢ rat sthesed nam rers tore ttdie d awiredt e©nl thehisiug sévad@atiing ©
the space between the LED elenents 13 and the top

PPN ALY VRN CPHEK UM BorrlihforfeEe Hice Fé S he
YEOUUI PLESSULP 000Kl 00 2 YESUUI B S5 OO 1.
&1%%”5%5%&%Tégﬂﬁf, 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.



diagrans for clearly illustrating the process of the

vacuum pressure bondi ng, and the substrate 11 and the
like to be subject to the bonding processing and the

apparatus are scaled differgntly. The expression "to

di spose (the top film14) to conme into close contact

W th" neans to apply the top film14 to the substrate
11 by preventing air from being trapped between the

(1%55)el ements 13 and the top film14 or, in other

wor ds [
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EhdidarPibdpRan and J ueh Rexes. that egpebepsgaled to
each other. The upper box is denoted by reference

duHer ) il Ase @ ridee nhugiseta 1bax A, s andebked obigr box is
reference nuneral 41B. The upper box 41A opens at the
daidiond mnd dffee dnose murexadpdis .at Thheupppr b¥tkehlihe
upper box 41A and the | ower box 41B abut agai nst each
aqrdres ati thhe fetitop,f idnd thea dderdibopospgnisn ag the top.
stretched manner on the substrate 11 interposed ,
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seal ed spaces fornmed in the upper % .ower boxes are
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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



and houses an electric heater 42. The |lower box 41B is
fixed, and lifting table 43 capable of vertically
noving is disposed in the |ower box 41B. In the

drawi ng, reference nuneral 23 -denotes a pressurized
air tank, reference nuneral 45 denotes a vacuumt ank,
and reference nuneral 46 denotes a switch valve. In

th | owi ' f_th
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preparation is performed as described bel ow. First,

W@pethewn inaFbadr es 3pah, whenstbetkawer 1boxidABthe LED
spaced apart fromthe upper box 41A and is open, the
eSehshtat @ 311 reifel reble tbEBs ehetentsmédibref prpédctolas
an internediate product la) is nmounted on the lifting
itsablomn42di ont ldel Qudit ipgx tab3e 4Bhém, thhe lowprf b 424B.
held by a frane F is placed on the top of the |ower
Thex 4tBet Gopoiddm Rd e dobyt Be firewer F Bex PAgBed[ op3%]e
[2] Heating (in vacuum_ Then, as shown in Fi Hre 3(b%,
toe afpée ex1 Ro%s 4 1Bower €@VES ﬁ@ﬁdtpﬁeoﬁog fi LhY'E
bet ween the upper box 41A and the |ower box 41B. At

¥ ¢ifme, the separate seal ed

[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



spaces 41AR and 41BR are forned on the opposite sides

of the top film214 in the upper box 41A and the | ower
box 41B. Then, the switch valve 46 is manipulated to

make the vacuum tank 45 abbe to operate on the seal ed
space 41AR as well, and then, the seal ed spaces 41AR
and 41BR are evacuated sinultaneously. Then, when

both the seal ed spaces 41AR and 41BR are evacuated to
et peidr tawscad chfedtldm 4% @t HReTgFpEMM) -

b 41A is tu d t .t 1 fil . 38
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the top film14 is in contact wwth the highest part

giopustirface) sowdeir rires redivatey. product la as shown
in the drawi ng. [0039] [4] Secondary Mol di ng Then,

fhe3¥pcuumin the interior of the upper box 41A
(seal ed space 41AR) is released. To achieve this, as
showr 41n Seiqpurce r3( doldihg switch valve 46 is
mani pul ated to open the seal ed space 41AR to the
at moSpieer-e thenyaavei inaithe dniteriedueédthe rPRECSeRPEd
SPace 41AR to bﬂr%athe _ , ,
41A (sealed space AR) 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.
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



pressure in the upper box 41A to the atnospheric
pressure. At this tine, the interior of the | ower box
41B or, in other words, the space below the top film
14 in which the internediapg product la is placed is
still vacuum Therefore, the top film14 is pressed
against the internediate product Ia to cone into

ose contact with rne reQ h reI abi ..t
R R e REdeperid A Ppgiate
e e
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the space between the top film 14 and the

wt&iM@d ein pf afcdt drind Sarddeat, o aibat Shier &ipedis
between the film and the LED el enents 13 (no air

well tyt et aeedyr §nd Ino vaddikliomedus t gpd ithmrefoirs, the
heated when the top film14 s disposed in a

sop ef Thedl fregomers  isga hdfogehecdriiant ovitelthes prerjeisdd ons
and no winkle occurs, and therefore, the _top f|Im14
TRl PR 95 10s of CEh QY Vit LER TS drs
depressions fornmed by the LED el enents 13. In
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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



the LED el enent 13. However, according to the present
i nvention, since no air cavity ar occurs, there is no
concern that an LED elenent 13 is detached. In
addition, this processing gipes not involve using a
roller or the Ilike to press the top film14 directly
against the LED elenents 13, so that there is no

i.bill, that the filmt wh filmi
e
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(a 100-mcron film manufactured by H ROSH MA KASEI
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filmand the vacuum pressure bondi ng process

wteisdrd hethaab av ecalvieows onlad  tfafnd, i frl4xeopdeieandt s
substantially perfect contact with the projections and
diepriesisiaonis f uped ilpyr time stEBtehalpaAti s y13. Thhat §ke top
the top film14 is a thick film (which is about 4/3
filmesl4 i ket atHen T Tc diee TEICHNET PERSHTPoPOBLaREI Eat
and is significantly superior in stretchahility.
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To the contrary, the conventional top film 14' (see
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]



To the contrary, the conventional top film 14" (see
Figure 8) is thin and inferior in stretchability
(shrinkability) Thus, even if the vacuum pressure
bonding is used to apply thf conventional top film 14
to the substrate 11, the fi¢m cannot come into close
contact wth the projections and depressions forned
by the LED elenents 13. In other words, the
convent eddakibop t£henhidHhlycahibeycangi biegiedyas bei ng
desi gned for pressure bonding with a hot |am nator.
dtfr et akdeu palyvé sydr @hl@@n@ﬂqené idesdeisbedbabogboivs has
applied to the conventi onal % film14', the top
9 [rhniwly slreﬂhreeﬁ@lt;@nllal%ewdt &husegAn Ret ﬁém%é%ﬁfj as
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More specifically, since the filmhas no ©pinhole

fd) nrll shosedd the SiFelahedimnneg okl hee SuRstbat @ith
can prevent water fromentering (penetrating to) the

1sigle of] tdrel LAY elerenris; B3 dridhdae lgutisipdewinbh the
high reliability, thereby significantly inproving the
walt erppraonfreess. [In a test carried out by the applicant
in which the surface emtter 1 with the filmis
immmerisyy 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,
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



in water for four nonths, it has been confirned that
penetration of water into'the surface emtter 1 does
not occur, and the surface enmtter 1 has high

wat er pr oof ness. Thus, the surface emtter 1 can be
install ed outdoors or at a 'place where the surface
emtter 1 gets wet (on a wall of a bathroom for
exanpl e) wi thout being housed in a case or the like
dashatops, lemedn eXposkelemnhdr§aThugiovihid S 1/ f ace
emtter 1 can have a wde variety of ex%r me| y novel
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Jone ecttean ragaienste rwaher insigrade@hentevel ng heswes sthe
from the level O to the level 8 The levels O to 6
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8 neans the maxi mum waterproof |evel. The waterproof
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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
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]



imrersed in water for a certain length of tine
(in-water level). [0044] (3) Mesh-Shaped Electric

Wi ring According to the present invention, the
electric wring 12 preferagly forms a circuit that
supplies a current to the éndi ni ng LED el enents 13
al ong paths bypassing the cutout part FC even when a
part of the electric wiring 12 is (arbitrarily) cut
out (Irhechd reddt riics wiefiergr €@ tshoas dnnEshuskapedthree
circuit inthis specification) (see Figures 4 to 6)
1LED tdl enemse, 1 2vkrcatdd taie the fuicghtermf tdre Tiused s
an interior material is partially cut out to
Qeeowhoet e %Cr%efmiacl%gfbﬁf t Hevevies, tiel thgee LED
remai ning. LED el enents 13 can be turned on, and , thus
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el emen are 't he outer nost €&l ements in
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e appearance In rmany cases.” I n other words, even

whenptbheseehsne 19 {h8f eses bed mepryihe actwal Ingp
fornmed cutout part FC and the LED el enent 13 that

doesenot18i ghit ddes heot ED glet enEmdt 13 theda b soutdide
light (that is |located outside the cutout part FC) is
the outeutosérel Ebdenis 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 sguare cutout part FC is originally
formed, and the nine LED elementé 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



difference is not conspicuous in the dark and thus is
sel dom recogni zed by people. Even when the cutout part
FCis located at the center of a large light emtting
surface, if another unit is,arranged adjacent thereto,
the effect of the differenceé on the appearance can be
considered extrenely small. That is, in this case, a
person who | ooks at the surface emtter 1 in the dark
oul @R athi D tH@men s difarte® @anduelpdhe Fehrendr ifgionanpy to
formed, and the nine LED el enents are originally
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collectively controlled with the
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[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



stabilizer when the nesh-shaped circuit is partially

cut out. [0047] In the follow ng, an-internally
iIlum nated sign SB incorporating the surface emtter
1 will be described. The iqpernally illum nated sign

SB is the nost typical application of the surface
emtter 1. As shown in Figure 1, the internally
i 1lum nated sign SB conpri se
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Integrally ed"w th) translucent resin | ayers on

ddeic GPPas, t%n%il des st ker eak. LEhe cappkeheant 3hase
confirmed that in the case where the vertical and

iherisaenteal (tihet emraled empetrwean tihe fbER1gl dieatgellighe) .
about 37.5 mmas - 34 described above, the view angle
Treild enaidtlieisn perodarmge oof ofabothib0s ndegnedd vt sligpinated
degrees, and the sign front surface 21 is formed by
stifgn BB siwddn deve rditsvandé gdnmeRaRaddPs phagkness of
surface and the LED elenents 13 is, about 50 nn% and
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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



about 50 nm |In addition, the applicant has confirned
that in the case where an acrylic nenber having a

t hi ckness of about 5 mmis used for the sign front
surface 21 (the other condi44ans are the sane as those
descri bed above), the internally illum nated sign SB
can have a smaller thickness of about 40 nm (35 mMmto
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shertberr amansidightthias saneler ewscy br&PelnegrEEpendand
such applications other than the sign are conpletely
OHppl i cations of the surface emtter 1 that no one
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r emart ﬁﬁflt&QFaPF§§e§ aFﬁeeBFg§8ﬁt |ﬁ983f%6ﬂg tp the
CcO I
%Jfélr%gfh CJSP = 1'tluorn 5 %m tatp%rl :L]ecf: xR %% 1%&'?1'91 %q:etao l%%ht ing

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,



sign or a handrail that can be used both indoors and
outdoors. In addition, the surface emtter 1 according
to the present invention can be applied to ceiling
area lighting in a large affice building or the |ike
as shown in Figure 7, for exanple. Mre specifically,
Figure 7 shows an exanple of a grid ceiling systemin
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and open interior space can be created. The grid
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have the lighting capability (surface emtters 1) but
sahserpagel sitrhatndathohihgveifieskirghti hje tapabihntlye
and the panels having the lighting capability are
iastanided at tégukcantemt efvahs. pAheér nhereehy, LBE
however, all the panels may have the |ighting
aigmﬂMHSiﬂﬁ.arEndéé@pﬁﬁdnﬁseé@ﬁuééﬁél(ﬁﬁﬁiﬁﬁetﬁélarged
Lighpingﬂcapability typically does not have the LED
Veleahdimt 1038t 7he center thereof but has the LED
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ﬁ§¥¥¥$it g QQg%EE%%S%%p%%iﬁq%in%%ecﬁgi?%rmly 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.



installed at the center of the panel where no LED

el ements 13 are di sposed as required (see the enl arged
view in Figure 7). The grid ceiling systemin which
lighting (panels having the,lighting capability) are
uniformy arranged has advantages that the brightness
in the roomcan be easily adjusted, and an
appropriate illum nance can be easily achieved
everywhere in the room |8L&83%tion, the grid ceiling
system has advantages that the floor can be
partitioned w thout obstruction by the |ighting, and
an appropriate illum nance can _be easily achieved
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subsfr aving e 'c "W ri f LED

el engn i ed s t ' - I ;
Subery BrutedREsoe Ry Bkt o SRULEH YRReiitially

f’é‘hﬂarslt&f elrehatt eI ratihergi when said top filmis
disposed on the substrate in a stretched manner, the

top fd k@g $iappldiedoska bhe thiebsEDakeeiencemeni at o

cl ose contact with projections and depressions forned
dyréthehddEMmaelenents. 2. The surface emtter according
to claim1l, wherein when said top filmis di sposed on
the suiesteriat erhiem ®aist tetcHédmmdsneli spesegneni #H8

cl ose contact with 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 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 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



proj ections and depressions forned by the LED

el ements, a space between the LED el enents and the
top filmis evacuated, and the top filmis heated and
pressure-bonded to the sur$ ce of the LED el enents.

3. The surface enmitter according to claim1 or 2,
wherein said top filmis a highly clingy and highly
stretchabl e polyvinyl chloride film 4. The surface
Efddier aggdridsng tmrarptone &f remeiimsny, LED sidm8nt
wherein the electric wiring that energizes said
tlnmegh tay pofthl B pelssnmet $hfeorawt cartmsirtshaped circuit,
and even when a part of the circuit is cut out, the -
B8 dihec siur fagsplemés tercacFerding &or émyi Ffg ofepiaims 1,
el ement . thrqough a path bypassing the cutout part. 5.
Zihe® Std doe WIRTRE St @rhdg HF arfy DGite O8FYelfai ms 1,

2, 3 and 4 erein said top filmis not _an
RSt %Aﬂll?n% a315300 3152 % H}‘?g]teerrli % aa‘{vj“lnygg %a 18w

t ranspar ency, e gl t, .a
PRSI, SN AP ) RS SA SIRE, & frosted

440 edh Bt erd aln e b5 AN JIERIHRAL Y didd ungiatedsi gn,

onprising: a sign case having a sign front surface, a
side-plate and a back plate; and the surface emtter
according to any one of clains 1, 2, 3, 4 and 5
é nst ald achtigridie ysiignuedseted 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.





