DESCRI PTI ON SURFACE EM TTI NG BODY AND | NTERNALLY | LLUM NATED SI GN HAVI NG THE
SURFACE EM TTI NG BODY ASSEMBLED THEREI N Techni cal Field [0001] The
present invention generally relates to a surface emtter conprising a flexible
substrate and a plurality of LED el enentls -tounted thereon. In particular, it
relates to a novel surface emitter significantly inproved in practical
functionality and practical applicability and an internally illum nated sign

i ncorporating the sanme. Background #fd4crIpTION

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 illumnated signs)
nmounted on the wall of a building or the Iike use fluorescent |anps. However,
signs using fluorescent |anps have di sadvantages that they require a | arge
installation space, have to have a size A thi ckness) enough to accommodate the
fluorescent |anps and consune an excessive anount of power. Thus, the

internally illum nnated signs are gradually shifting to the use of LED el enents
that consume koper-power EseeyPatent Documentrierfos examle)lqyOChscourse, the
internally illumnated signs are shifting fromthe fluorescent lanp type to

the LED type netcoithsd iabcordéentt al savie mrrerygpeasudestrd hddiecabdvehbut al so
| argel y because the blue LED has been put to practical use to enable various
col or repres@ﬁ?ét?%ﬁ§x>éﬁ@cﬁﬁéath%edF?é@a@ﬂetﬁérEEDséﬁéﬁént has become

relatively |low._ [0003 or di t.0 Pat ent cunment des ri bed above, a
t ranspar ent pfﬁgg Fect éﬁtl?q tSBgfﬁT ijjpfscﬁlngqédqﬁﬁ) 1 St'Fétched manner on

LED el enents 135 pounted antasubstrate 11 as shown in Figure 8. In practica
use, however, the technique disclosed in Patent Docunment 1 requires further

i nprovenents asodescri bed bel ow. For a surface emtter |' according to
Pat ent Docunent 1, as shown in Figure 8, when the top film14' is disposed in
a stretched mannerAcadyelingptei Paay Dmcvmeathbtd¢ﬁﬂﬁimﬁﬂdhb§V@e)a(a pol yvi nyl
chloride hot nelt lam nate film ? n%grons) ? |Iaple Eﬁpn1GNP . Ltd,
Korea, for exéﬁﬁ?%@a?%“qéi S5t he BulfstToat ¢ 111" Lon ¥RE°LED el enents 13'

are nount ed, gngF €§§%HH g% ggnlggtgfﬁ%ngre§§edmgg%ﬁ§p?)a pair of pressure
rollers Rto apply he top m 14" to the substrat this process wll be
referred to aspbgswlf@ tireatsmeRbwi 1h @ et bam natohcherginafd er). [ 0004]
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 el enents 13" form projections and depressions on the surface
of the substrate 11', so that air can be trapped (an air cavity ar occurs)
between the LED elenents 13' and the top film 14" in the pressure treatnent
with the hot | am nator described above: 3f- the air expands due to the
external ly applied heat, the LED el enents 13" can be detached or fail to
l'ight. In addition, in the pressure treatnent with the hot |am nator,

when the top fEbmldnediss pressed againgt dihe LED el ements13urwith the
pressure rollers, the top film14 can tear on a corner of an LED el enent 13

(a corner of areashay) tichcohpr bat skatihetwat eeprovpaesso{=0005] the In
addi tion, of course, the ampunt of air in the air cavity ar varies anpng the
LED el errents £3T . STHEIET o1, tif tflﬁee{tEUré’iléh‘eﬁPElﬁ%d et (19RedEBn in this
condi tion, %tﬂt em SSlI3O,I’l fro? g % S Qon- uni form (because
di f f er ent armunFS oF ait e caV| t| es ar %use Hon- uni form di f f use

reflections of ther] 'a%l@tltfl[;f%m irhecﬂeE@r@s%H?Qt§ré§cr&er&n%1€ﬁk€§e peopl e feel
unbal anced or unconfortable. That is, the air cavities ar forned between the

LEE, el ement s1idinandr t hewehophki top 1dilrcan 'besupdesid@ablg inatt enas of
appearance and visual effect of the sign. In particular, when the LED el enents
13' (and the §ﬁ55@¥%&ﬁ@t181'1)3'arvéthls@‘@18 froredsiught raglew s hode Bebngieontained in a

housi ng, people see the direct ht fromthe LED elements 13', and thus, the
unconf ort abl elgeéf‘? ng" Taided 69”8%% %ﬁt Tt &Gt FESTER T betones CROPEE. [0006]

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]



Furthernore, according to Patent Docunent 1 described above, as shown in
Figure 9 electric wiring 12 used to energize the LED elenents 13" form
circuitry including a parallel arrangenent of a plurality of series circuits
each including a several LED elenents 43{ .- In this case, for exanple, if a

wor ki ng hole (a cutout part FO is fornmed at the center of the circuitry, sone
LED el enents 13' fail to light. Thus, the surface emtter 1' according to

Pat ent Docunent 1 @l:50.ch@gUkl esc@d-difpr everentnofpdhgener kability.
Pat ent Docunent 1. Japanese Patent Laid-Open No. 2007-33662 Di scl osure of the

| nventi on Probkensilted ecSel,ved byotheld mignireoh ¢$0007]ic wirinFheZ present

i nvention has been devised in view of such circunstances, and an object of the
present inventFef t3 ?Q?ﬁﬂ%?@laéeaL%%v%qf%ﬁﬁﬁaéé eﬁ?FYéFJFﬁ@éﬁﬁoratlng an LED
el ement |nprove Q wat er gn?ss or other ractlf nctlonallt to enable
the surface ei tt8r 1% Hé&™ RIS 8TsF g Ys8%f 8r “other vari ous

appl i cations, - PppoOved | @nﬁ%@@ﬁﬁ@ﬁ'?eats%\@rraqchhﬁ é@é@&ttmgadvefﬁl sing effect,
or inproved in workability or the I'ike in interior finish work or the liKke,

and an internahlhy tddéammat edaspya, i NCor poratnpght he sammtsutf asecem tter.
Means for Solving the Probl ens
FC) 1is 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 functiocnality 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 illuminated sign incorporating the same

surface emitter.



[ 0008] A surface emtter according to claiml is a surface emtter,
conprising: a flexible substrate having electric wiring; a plurality of LED

el enents di sposed substantially regularly on the substrate; and a tap film

di sposed on the LED elenments in a stretched manner, wherein when the top film
is disposed on the substrate in a stretched manner, the top filmis applied to
the substrate to cone into close contact with projections and depressions

formed by thevkERsel@nmeiiS.ing the MAbESSthe context clearly requires
ot herwi se, throughout the description and the clainms, the words "conprise”

"conprising", [anAdtthe |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 nd%EﬂFﬁﬁFédertte{OﬁUQFdlng toA@%ﬁW?dcéseﬁl?Féﬁa%%cordlng to

claim2is the sg%face %FHEEGE acco Lo c% n11 t{ggIJseEur%rl
characterized“i"d"that WHEA ﬁegtop n1|s posed off tHe SubStiate in a

stretched ”Hnw§&l£9 QQ%Exh%HQt?'Q§9L§§Q£@ﬁkm%%t81£ <4 0j ections and
depressions fornmed by the LED el ements, a space between the LED el enents and

the top fil m ssbevactiailad; ﬁ@@dlthytéH)ﬁHd Rubstheat echrand pressune- bonded to
the surface of the LED el enents. [0010]
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]



A surface emtter according to claim3 is the surface emtter according to any
one of claiml1l or 2 that is further characterized in that the top filmis a

hi ghly clingy and highly stretchabl e polyvinyl chloride film [0011] A
surface emtter according to claim4 is @ahe 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 elenents forns a nesh-shaped

circuit, and even mhenracpachiofet e Ciriguit tbScCitm OUtis Ehe circuit supplies
a current to a remaining LED el enent through a path bypassing the cutout part.

[ 0012] Ausbrfaceuigmettt eccacconditng ang. cokabm &ldisn tthersar tage em tter
according to any one of clains 1, 2, 3 and 4 that is further characterized in
that the tap £Fl AT s HotcloRpytartFansharent fiPnioutfaisdsi ¢ Aimaterial havi ng

oot O LrEnSDRLSNEY, U 25,50, ghPULS, 095, Sheel LRl ed L acs eheet an
i1lum nated siigpyagcording to claim6 is an internally illumnated sign,
conprising: a sign case having a sign front surface, a side plate and a back
pl ate; and the surf age ferkt tef taecordiorgihe anyconen of iel ahas 1, 2, 3, 4 and 5
installed in the sign case.

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.



Advant ages of the Invention [0014] The obj ect described above is
attained by the configurations of the present invention described in the

cl ai ns. According to the aspect of the present invention according to
claiml1, since the top filmis appliedtio-conme into close contact with the
proj ections and depressions forned by the LED el enents, air can be prevented
frombeing trapped (to forman air cavity) in the space between the LED

el ements and theatopydd Idn tFhergloreiothe force to secure the LED el enents can
be increased, and the LED el enents | ess susceptible to external heat_ If an
air cavity ocddps4lthe air can expand due to external heat to cause the LED

el ements to slightly nove (rattle). In this case (if the LED elenents rattle),
the force to secur€® W&IEED eferetx chRVAetF edlse? 1 7@d PhEREED el ements can be

det ached fro”]EQ§iSEP§5&§£9thE eveﬁéygﬂ?i%@eEEQE Ivention el imnates the
concern. Sinc& A6 & T 'cavi®t y oclars “Hoh- dRi"FOF hY Ui $3 Use Fer M8cton by air

al so does not -ggedt, and thus, the appearance of the surface emtter is
i mproved. [00151 According to the aspect of the present invention
according to cl ai m&orsiingetd hehd opsdfddtnolieah e do ek rhavinrgnanoh ncr eased
el ongati on percentage is disposed in a stretched manner by so-ca]led vacuum
pressure bondefgordigy-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 (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



that involves evacuating the space between the LED elenments and the top film
the top filmdisposed in a stretched manner can cone into close contact with
the projections and depressions formed by the LED el enments wi th higher
reliability. [0016] . 7-.ccording too-the aspect of the present invention
according to claim3, the top filmis a highly clingy and highly stretchable
pol yvinyl chloride film The conbination of the highly clingy and hi ghly

stretchabl e pehyvi nytochi-oridenhitlm and tdhe vaguum pr egsunepbondi ng descri bed
above allows the top filmto cone into close contact with the projections and

depressi ons feflpednby drive thEDtebefiehit,s thiet tobi ghen dedgcdsid iihya i nproves the
wat er pr oof ness of the surface emtter, and increases the force to secure the
LED el enent s. stretchahgnaRinghl ol Foey drid RilgRFyCStFatichabite Tp6l yvi ny

chloride film(a.100-m cron, fil m nmanufacture I MA KASElI, LTD., for
exanmpl e) has H%%?%%‘P“es it A8 hat et 14l fté?nr etghgg {é_lé% @eﬂ SondF g?ed as making a

| ar ge contrib%gkgnh;%hé$qxhggggygg§nt of the waterproofness. Mre
specifically, since the filmhas no pinhole, the filmdi sposed on the

substrate in aosteetched manner can prevent water fromentering (penetrating
to) the side of the LED elenents fromthe outside with high reliability,
t her eby signi fi camtdapridipeovp nght restmatterpr bof nesssenth iaveestogarri ed out by

t he applicant in whjch the surface 9 enitter with the filmis immersed in
wat er for foufCABhthe? §1 Has b ent%%ﬂ¥ﬁ?ﬁ€g%tﬁﬁtag%ﬁgpﬁhfﬂéﬁgﬁfaﬂﬁter into

t he surface eg&gaﬁisggfﬁéﬁgglggggi%%1t e%&go§gggag§h§pi%kgr has hi gh

wat er pr oof nes sur r can be installed outdoors or at a

pl ace where thensukiace &F tther hget sy Weli @ aaawal §h of & Rathepos for
exanpl e) w thout being housed in a case (housing) or the like (that is, in an

exposed mannepylyThugl dersdef aceénemd ttére vanuhaverss e bvardiety of

extrenely novel applications and can have many Eroductlvariations. [ 0017]
described above allows the top film To come into c¢lose

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



According to the aspect of the present invention according to claim4, the
electric wiring is a nesh-shaped circuit_ Thus, even if the electric wring is
partially cut out, the remaining LED el enents can be energi zed through a path
bypassi ng the cutout part and turned on cand off. Therefore, in the case where
the surface emtter is used as an interior material for a building, a part of
the surface emtter (one unit) can be appropriately cut out to accommobdate a
receptacl e or chheter witH ih@, rangd thusendheweorkabidi tanofrtihe surface emtter
is significantly inproved. O course, the surface emtter can be installed at
an internal cornehspritamaexteenatocdbimerd that peAkthoughn lcEDwekenent s
generally have a long life, they burn out once in a while. According to the
present inventi6f, teveit Wit aR1EEEF el @iferCthaFRsT outnd tHé 6tRERCSLED el enents
can be kept Iighéjﬁn)fg.hl\/aw %f t he conventi onathsurft%ce em'ftters have el ectric
wiring that tafns“of f &l e "LEE Felenent’s or ' part  of “t'he”LED el ements (a row
of LED el ementy; for exanpl e} el uding dhe burnt+out,one when-opg. LED el ement
burns out. [0018] According to the aspect of the present invention
according to eharmd,eritedropetisl mt s(dota theloodi nasarHrcanspanrent filmbut a
material having a | ow transparency, such as an obscure glass sheet. Therefore,
the surface emitttetekcan Beuisediforhaisroveln apphieatliorsinguchrasha househol d
interior material, and can have nman roduct variations, For exanple, if the
top filmis ar]ll?ﬁt EF o Wl IlBaBEr‘?X%QF%eq_@%““@F ment' S Sar éhﬁa?fﬁjzs%‘?r%cogni zabl e
during the dayti t LED - tur ff, d thus, the top
filmserves t%ﬁggﬁ%ﬁgﬁ%’t ﬁg%fE% Vé%ﬁemﬁﬁlse(t?{]g}ft gﬁgffgrr%%é?v%ﬂki nd of canoufl age
effect). Howeugpiiadt i ghtandt henvwahiPaper, wseduas theidapfsi.l m soften the
light fromthe LEE, elenents to create a confortabl e atnosphere Iike indirect
l'ighting (thelPo6p7’fil mhas a kind of healing effect). Thus, the surface
emtter can be used not only for lighting of a sign but also as an interior
material (wal | papetcErEre %P kEY® t3rte a8 tat8ourprs Sty LeFfRELOn

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



O course, the concept that the surface emtter is used as an interior

material and installed on a wall |eads to a novel technical concept of
providing a wall wth a lighting capability, or in other words, a novel
techni cal concept of extrenely thin |+ghting. If a conventional fluorescent
|l anp or the like is installed on a wall, the wall has to have an enough

t hi ckness to acconmmpdate the | anp enbedded therein. However, according to the
present inventkons1dhemaldanngel gpger: has itg.have sughtael arge thickness. In
addition, the present invention does not require a lighting box or the |like
that i s neededotvennstralll swhéatbuemtﬁmﬁrﬁ hagmrpe lFurt hernnorieg wosks i nvol ved

with installing the fl uorescent such as formng holes in a wall, are not
necessary, andUfhe %ﬁ?ﬁééet@ﬁlﬁﬁgr i Rg Péth%fﬂﬂéééﬁF)invention can be
extrenely easi i nsta Ied rs nce a) of t.he thin lighting
appar at us can ggs% "ve C”’af EBH ngeﬁilona Oflgﬁ? g (éé¥1|ﬁg i ghting)

attached a Ce%hb”ﬁu§#€ﬂﬁ&?one wheﬁjéﬁQqﬁﬂ)%ﬁ%m@@%cﬁﬁﬁhgkﬁﬁﬁ sheet, the frosted
gl ass sheet and the |Iike have | ow transparency, they transmt Iight (sunlight)

to sonme extentooThus, the surface emtter with these sheets as the top film
can be attached to an ordinary glass wi ndow, a skylight, a see-through fl oor
or the like to prdVKﬁédéﬁght@ay¢¢gﬁﬂﬁﬁ@~Qérrhg @h%*ﬁéyﬂmﬁﬁnéh@mdecorative
lighting at ni nt ed naterl descrlgh n.claimb5 is not

. The "pr
limited to a FgBOF?}%ﬁdﬁDﬁﬁf&E n 5%%H6§? & patter ‘%Cﬁpé9ﬁ6ﬁsly print ed
but may be a E?Qngﬁifgﬁy]fMlﬁcgugna magéalal 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



appropriate pattern is printed after vacuum pressure bonding. [0019]
According to the aspect of the present invention according to claim®6, the
internally illum nated sign incorporates the surface emtter according to any

of clainme 1 to 5. Thus,
t hi ckness (thin decorative lighting). That is, dots of the LEDs
el ements are invisible,

and a snal

the internally iLLlum nated sign has a good appearance

and the thin decorative lighting emts light with

uni form bri ghtnegsa The tihign cdﬁg@miw,e dd ght begecan-hes saf ebyeinstal | ed

anywhere because it does not o

I'n addition, sknbeithe surdfatecéntttermdltysehfinhasglht ghy waterproof ness, the

struct pedestrians or hit a child in the head.

thin decorative lighting is also highly waterproof and can be installed at a
pl ace where tﬁénvﬁﬁ%%%ﬁ ffrresseofethel Bigwicase tafr hat diy e lefser ed because
of the shape of t

exanpl e.

Brief @

Lhe

SC

TIDG%Oﬁ

installed, for

of tge bylldln on mhlcF the s
e 1(a) is a

PRty D ehugh sl L

perspective view,gfcand nternak yemgé&agdﬂ%%qe%gn Hdleeporating a surface
emtter accordlng to the presen |nvent|on -

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

"orinted 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



Figure 1 b is an enlarged cross-sectional view of the internally i
sign viewed fromthe direction of the arrow Ain Figure 1(a);

2(a) is a front view of a unit formng the surface emtter

is a cross-sectional view of the unit-showing a frane thereof;

i ncludes diagrans for illustrating steps of a vacuum pressure bondi ng process
used to dispose atop filmin a stretched manner on a substrate to cone into

cl ose contact apptbpt hersyhsteateis

| um nat ed
Fi gure

Figure 2)
Figure 3

rintedrlag¥ee dadngh ydes sdi-agranms for

illustrating an exanple of a nesh-shaped circuit that energizes a remnaining

LED el enent throdghga path bypassing a cutout part;

di agrans for

Figure 5 incl udes

illustrating anot her exanple of the mesh-shaped circuit;

Figure 6 incl 488%8°Hiagrams for illustrating another exanple of the mesh-shaped
circuit.; Figure.7 is a diagramfor {]lustrating an |ication of the
surface enmitter aé%%%&ﬁﬁ&gt OfH€36%%§§ﬁtOFnt%%tQEﬁF%£§ gnﬁﬁﬂgﬁg%f agrid

ceiling SyStegEcording 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 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 8 is a diagramfor illustrating a method of disposing a top filmof a
conventional surface emtter in a stretched manner (under pressure with a hot

| am nator); - 14 - Figure 9 is a diagramfor illustrating lIighting of
the remaining LED el enents of a conventiional surface emtter that is partially
cut out. Description of Synbols [0021] 1surface emtter |ainternedi ate product
2si gn case

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;

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



4vacuum pressure bondi ng apparatus llsubstrate 12electric wiring (printed
wi ring) 13LED el enent 14top film 15al um num pl ate 1l6constant current circuit
sign front surface

— 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



22si de plate 23back plate 41A upper box 41AR seal ed space 41El ower box 418E
seal ed space electric heater 43lifting table 44pressurized air tank 45vacuum
t ank

_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



- 15 - 46switch valve arair cavity frame ECcutout part pressure roller
SBinternally illum nated sign

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.



Best Mobde for Carrying Cut the Invention [0022] Best nodes for carrying
out the present invention include the enbodi nent descri bed bel ow as an exanpl e
and include various inprovenents that can be nade wi thout departing fromthe

technical spirit of the present invention.- In the foll ow ng, a general
configuration of a surface emtter 1 will be first described, and then,
characteristic features of the present invention will he described. And then,

an internally illummnated skgniSB incenperat kng: the surtagepemtter 1 and
ot her applications of the surface emtter 1 will be described. Enbodi nent

[ 0023] Asrshowm itheFisgbsesatle ahd ¥, pfrantéxanpleredetsunfiace emtter 1
according to the present invention conprises a flexible substrate 11 havi ng
el ectric wriAPIZPT R uralirfyPef ¢ ED &1 emenfsrig s ubsttantilarly regul arly

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 elenents 13. In the follow ng, the
conponents will be individually described. [0024] First, the substrate
11 will be described. The substrate 1% 18 a base nenber on which the LED

el ements 13 are regularly attached (nounted), has the shape of a filmor a
sheet, and can be made of various kinds of flexible insulating materials. In

general, the substfate kb itsemde; ofnl @stire ctaosynt hetds resin) that is
superior in handleability and workabilitv. In particular, polyethylene

t er epht hal at eimpobyestter ,vepckyimi de, (ywolhabidykyechborilde,unggoxydresi n and t he
| i ke that are superior in heat resistance, |light resistance, nechanical
strength and fR&S| iKeS dtfe threfePabl snarsed.l 3 Alpasth tuladd PaeRArte PET filmis

used as the s%g%gagﬁggégjhnhEh& egngggiqpqtis[OOZ%%xito R EQe electric. wring
12 intended t 6°enéfyiZ€" and tufn“6n-and" of f "thePLED el 'enment’s 913 is formed on

the substrate 11. 4 thi;s;eabogh et ithe W £i0gsL24S pattecped to be able to
turn on and off all the remalning LED el enents 13 even when the circuit is

partial |y cut hadt at cadwrmagewabhki ngt holerdvia st hee sebst rat erikingsurface emitter
1), as described later.

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-sqguare unit (including 12 rows of
LED elements) described above, which is appropriately cut

for use. Alternatively, several units of different



- 17 - For exanple, desired electric wiring 12 can be formed on the
substrate 11 by printing a predeterm ned appropriate wiring pattern on one
surface of a filmshaped or sheet-shaped nenber (referred to as print wring
and denoted by the same reference nunerab 42 as the electric wiring) and
overl aying and applying the print wiring 12 onto the substrate 11. Mire
specifically, for exanple, desired print wiring 12 is fornmed by

screen-printi pgtae ONAUGE inte psikl VEFo past@ QN2 shegicshapedraenber, and the
sheet - shaped nenber with the print wiring 12 is bonded to the substrate 11 to

formthe el ecerropWriing ab2lionotheo subrst4dt-emtby-GhOcounge,t the el ectric
wiring 12 can be forned on the substrate 11 not only by such printing process
hut al so by any"ethet"priocesyées, dasehtas! vapsr  deposiibloraandLét chi ng. [ 0026]
Next, the LED elenmenis 13 seryin S i ght source wl]|. be described. A

Dl ural ity of CEECTHNkneis 2145 5% Bty EEbs e o e SUBSi T bt e 11 I
this enbodi nent 4sh 0y RALLI1GU BLent e SUbS{natendls op,whi ch aspluypal ity of LED
elenents 13 is arranged at regular intervals in both the vertical direction
and the hori zegtabodhh eatiitonihsl negays ded-cas)a wnito-asn-shewn2i.A-khgure 2. And a
plurality of units is coupled (connected) to each other, or one unit is cut,
for practical vnse. (Thelylimdali tgvef, LED @ drents—13 15 1r ranged at regul ar
intervals in both the vertical directjon and the horizontal direction in
order to inprovBStheVersdti it §° (Workanid iy} BfttHe Unitt°Tafid *Heke dots of
the tEL eleneqb§2g§ i nvisible and prevent non-uniformlight when the unit is
applied to a sign. In addition, unitization of the surface emtter 1
has an advantage that Ueh enphovesid he ease10fic whdddxh@hrkaskal | ation.

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



[ 0027] For exanple, one unit of the surface emtter 1 conprises a
450- mm by- 450- nm square substrate 11 and 12 by 12 (144) LEE, elenents 13
regularly nmounted on the substrate 11 (the unit wei ghs about no g, for
exanpl e). Even when one unit of the surface emtter 1 is cut for use in a sign
or the like, for exanple, the resulting surface emtter 1 preferably has at
| east about 24 LED el enents 13 (at |least two rows of LED elenents 13, for
exanple). In the sasemhene gpenuphd ofnd hecsurface emtdher 1 is cut in the
row direction (into a part including two or three rows, for exanple), the
di stance bet weenfthebbutwerededgetbt tdree reesultiengmsubst rlate 11 and t he
outernost LED elenent 13 is preferably about a half of the interval between
the LED el eneif§218, from the vi ewpoi nt of appearance or the like. O
course, the unit the _surface.emtter . not be the
450-nn}by-450-nn}§%ﬁ%?etuﬁiEo?i%%rﬁ&ﬁngl&ing%m%e%]”L ‘el Bhert®) descri bed
above, which ics;appiopljatehycut fOf uUse.sBAstenpatively. .seyeral units of
different - 19 - patterns nay be put into conmmercial production. For exanple,
in addition torbhel &bdrtamilBy a450mam i tto ifdehudi hgnil2 teQwp) idescry bed above,
the applicant is contenplating a 450-mm by-225-wmunit (including 6 rows), a
450- mm by- 187 a5mimy uml tiEnediodi hige S'atedgpirepinas 450 10l fSu¥a¢80- nrn uni t
(including 4 rows), a 450-mmby-112.5-mmunit (including.3 r ), and a
450- mm by- 75- ﬁWﬂE%ﬁ A n&Pu‘E’i??t%“f“r )rmé§ §f%hcfg}ed RV %lgﬁt f)@’fns’ for
exanpl e. [002 e e t i n ed by N chia
Cor por ati on, E%Fvgid%%T%Fh% 3§E§§£agﬁ?&ﬁﬁggé??gﬁgﬁLg%S?ggt%%?ggg%ed Vi ew
angl e) of abouki60-degr ees ihetabpuixdd degrees. oThenliERel erant 13 (a casing
-Thereof) preferably has a circul ar planar shape or a rectangul ar pl anar
shape. | n thiseénbodiargrite LEReeVventéntalllandohorkzioptal di st ances between the
LED el enents 13 of on unit of the surface emtter 1 are about 37.5 nm (450 ram
di vi ded by 12)9°fdlhever, the distance can be appropriately changed within a
range from 10 ramdf,0 Qp . 1for, exa | e. Furthernore th%.Lquelenents 13 can
é snee

f :
be mounted on the substta elTl mf?ﬁ/teéaeféé???%?%ﬁﬁigﬁﬁs be a'%ixing process

(a bonding pragess) wsing . sekderenadhesinve @t theopscure g1ERE cplor, of the LED
el enents 13 nmay vary according to production lot, even if the LED el enents 13
are desi gned tofentted iqghissokhthe, same cialrorloTher efarieytadheaterial

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



- 20 - LED elenents 13 fromthe sane production lot are preferably used in the
sane surface emtter 1. [0029] Next, the top film114 will be described.
The top film 14 covers the top of the substrate 11 on which the LED el enents
13 are nounted to forma |lam nate, primatit+y aimng at inproving the

wat er proof ness of the surface emitter 1. In addition to this aim the top film
14 serves also to protect the LED elenents 13 (the surface emtter 1) against

an external fokrce @irsinldght, andnsgid or Geohhec LER: &l emmntis gA3infor exanpl e
[ 0030] The top film 14 may be a transparent plastic sheet having high

transparency of aayapestary obseuwéndgbasstsheetppacef rost ethugl,assrsheet, interior
cloth, a printed material or the like that is made of a material having | ow
transpar ency. “Thes nat erqralfidfst hé 2bp TG P42EaA- bérappropriat®ly sel ected

for use nmi nlﬁgde endinncg i%rgﬁet Qt; a:og{(i%nci%.i on (luse%%of theC surface emtter 1.

The conventiondl Btffdce enittear” Upposed to PR T Hcorpdrated in a sign (an

internal l'y il lunipat&design)ks $9-tbhateihe fapctilmis Jigbted to a transparent
pl astic sheet that transmts the Iight fromthe LED el enents w t hout

significant | espandiomeyerpplacaeot dhngf tithd herpreseanit turent itonpthbe surface
emtter 1 is not only incorporated in a sign but also installed outdoor
installation (#ehdrn & Fowsi ngrteused \as lawwahpted $1worcB) . 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 wi ndow, for exanple, and thus, various types of top filns 14 are
contenplated. In other words, the present invention significantly inproves the
wat er pr oof ness of the surface emtter-12n-order to expand the application of
the surface emtter 1 to other uses than a sign (internally illum nated sign
SE). The inprovenent of the waterproofness allows the surface emtter 1 to be
used in a bathroomr ekherei ndoos Nlacenwhetge the surf acesemidar 1 gets wet
or on a w ndow on whi ch condensation occurs or to be used as a bottom or side
wal | of a pooHp aowaternirfésenvoirbhlachweatuerl ivhnhkaod therdfidee. akn t he case where
the surface emtter 1 is used as an interior wall material, it is conceptually
close to a |i gREFaAYl weddP (& itghti Ay e nttericor trmfeFf a9 Father thah t he
surface emtter. Tgaé is, it _can be conﬁgder d as.a wal | quinglq:Iighting
capabi lity or PAR7TRteri’or fateri At Halitg “a SFght Fay CapRbili t¥  Which is an
extremely novek ipteriore st epiatefsurface emttendsiJ0031] O the
various types of top films 14 descri bed above, the transparent plastic sheet
transmts thedhiyghthfimomdrhe heEbheb ementrs; 13 ewdhholtie sirgnigiiocant | oss and
therefore is mainly used for applications in which the surface emtter 1 is

i ncor por at ed dacarsiyre (iiwhéinal Y Fihe uhiasat edndpgmiSB)Lcd -destri bed above.
The obscure gl ass sheet and the frosted glass sheet. do not significantly bl ock
sunl i ght and £h8F&fore ard siitad ?/S%p%%eé‘rd 6 Bh%a]s&%\ﬁ[@rk@ Fﬁ@ kil f ace

emtter 11s 8?8%{!59@9 ©n gl %§§?¥‘4&99a%’!e0f 3 %EQP’tﬁ&rLE‘%?(%'IB €ncdhat is, the

surface emtte can ensure su r'ent” dayli ghting of the shop during the
daytime and pnevide gdeganatsive Lhghtimg ofp thenghassi wadowuateni ght. O
course, the obscure glass sheet and the |ike nake the LED el enents 13 |ess
recogni zabl e, 0$6.-t Watust heht ELE | €enrting s133af es unblstd wsi wveghhen t he LED

el enments 13 are turned off. Thus, the LED elenents 13 installed on a gl ass

wi ndow, a wal F1BfOY het e &rethat tHet 36 fRECHEFDSPhETe A6 oERESEhop or room

and create a confortaple at mpsphere in. the spage.. ..., JThe grdinary vall paper
or printed materral substanta | y " conceal's the presence of the LED el enent s
13. Wen the LED.glements 13 are turned on, the top film 14 softens the |ight
to create a fantastic atnosphere. The wal | paper or printed material can be in
the formof an el ongatedishegtwallpaper 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



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

resi stance, light resistance and the Iike) and a high workability. For
exanple, the material may be pol ystyrene? pol yester, polyvinyl chloride or
ABS. In particular, a highly - 23 - clingy and highlv stretchabl e pol vvinyl
chloride film 100-m cron fil m manufactured by H ROSH MA EASEL LTD., for

exanpl e) is prefggablyg uﬁ%dllgnstbéﬁcm@digmgwn hechighlge ehingyaand highly
stretchabl e polyvinyl chloride filmhas no pinhole in the material and

t heref ore canlbé-sonsirderidch tenmaket arddarge HEBAEHTBULEAGIET, 0 LilApr ovenent of t he
wat er pr oof ness. When the top film 14 is disposed on the substrate 11 (the
LED el ements 13F #AEPtr étScRédt aamner ,Use 11 Fin f sepslined tt o Tohe into cl ose
contact with %thg%olfctions a d%gfpressions Efrne | ements 13 to

. Seld 0 h P\p'nthehIIEDi :
prevent air from béing tTapped bet weeh tHhe CED" ef snbht'y 113dRd ?%e top film
14. A Spec!fiQimﬁtﬁQgIkh%ﬁ%kgﬁe“ﬁﬁlt@§rg§§ﬁﬁﬁqegn&aéﬁémﬂ£9%3§%n be | The
surface emtter 1 can have another menber in addition to the essential nenbers
descri bed abovensifetdte Holla@w Bglasych-derhensivwhl to benrdesenbedof see Fi gure
2). 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



For exanple, the surface emitter 1 may have an alum num plate 15 having a
t hi ckness of about 0.5 mn provided on the opposite surface of the substrate
11 to the LED elenments 13 (referred to as a back surface) with a gl uing agent
(doubl e-si ded) interposed therebetneer. 27he surface emtter 1 may further have
an adhesive filmon the back surface of the alum num plate 15. The al um num
plate 15 having a thickness of about 0.5 mmis - 24 - provided to stabilize
the surface epittefed @nddappnove the wordkahi bitycdher egfs ikprpagticular, in
the case where the surface emtter 1 is used as an interior material, it is
practical to substotlulel ldnvaltbrraom f dnl pat umihrum tiapeheorathe |i ke for the
al um num pl ate 15. The gluing agent is a bondi ng agent (adhesive) to apply the
al um num pl at 81252t e IEalsst Pat et Surk dce 1S&AdE he” adHésiivé filmis provi ded
to protect against. Just In the dr(_jalvvitna?,su ef e%ggce nuryTeraI 16 .depotes a

h

constant current-ettcuit ToB34f ¢ SUrtace SMttEF"1"hAs t he basic

configuration degerihed ghove, LR-the.d old.owhag, ) charactaristie features of
the surface emtter 1 according to the present invention will be descri bed.

(1) Tight Applrheatiom®fagkep EFkl M bonding agzardi(aghd oitdhe tpr eseny i nventi on,
the top film14 is disposed in a stretched manner on the substrate 11 to cone
into cl ose coftactlwithimamdagent or iy tid ¢ eloptopeet $ons:d@nd adepEessi ons f or med

by the LED el enents 13, More specifically, the filmis disposed in a stretched
manner on the%ﬁﬁ%ﬁ%t%% WhPIF8vevat uat iftg tthe space’ bet\Viden t'he LED el ements

13 and the top,ti}mJ4 {vacuum pressyrs nondi ng) . Jo achieye the vacuum

pressure bonding, a vacuum pressure bondi ng apparatus 4 shown in Figure 3 is
used, for exampkeenti @ure i3 .i ncludes diagranms for clearly illustrating the
process of the
[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 c¢lose 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



- 25 - vacuum pressure bonding, and the substrate 11 and the like to be

subj ect to the bonding processing and the apparatus are scaled differently.
The expression "to dispose (the top. film14) to come into close contact with"
means to apply the top. film14 to the substrate 11 by preventing air from
bei ng trapped between the LED elenents 13 and the top film 14 or, in other
words, preventing an air cavity ar fromoccurring between the LED el enents 13

and the top fihaudd.pldsdihe HehhowiNtind heevacuum pressuredoendi ng apparatus 4
wi |l be described. [0035] The vacuum pressure bondi ng apparatus 4 shown

in Figure 3 ididekimdbofstthecsotcatheddiNexty Geneeation Far whag; NG' and has
a pair of upper and |ower boxes that can be sealed to each other. The Lipper
box i s denot edPByreeferidiice cadftr al R tEnd thee 1owWersBék!i stdenot ed by

reference nuneral 418 Th%oupg§5mb95>4lA oggns t the bottom  and the | ower

box opens at the"top. Wien FheltPper’ bok 41A ahd®the’ iower B6X 41B abut

agai nst each qthgr il the tep, fidmls4 tiabe,disposed jnaastret ched manner
on the substrate 11 interposed gherebetmeen, a seal ed space is forned therein.
The seal ed spagesréosmeichd nittheruppesiand dappwer bexescrare<denot ed by reference
nuneral s 41AR and 41BR, respectively. The upper box 41A is capabl e of
vertically noeilageand houses thn ebeciric IHeatrer 1420t e vicower box 41B is

fixed, and Iifting tabl e 43 capabl e of verticall¥ novi n i s djisposed in the
| oner box 418P*FREthE Urdwing, Créf bY ehicd Miinerart 44" 4 W@?“atb?essuri zed air

tank, refer e”%Eﬁ”é‘ﬂ%ﬁ@ﬂts“%d%%t BFe 8 HAGUUT Yank,p,ang rebef gnee, huneral 46
tch val ve.

denotes a sw
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



In the follow ng, an operation of the vacuum pressure bondi ng apparatus 4 to

di spose the top film14 in a stretched manner on the substrate 11 to cone into
cl ose contact therewith will he described. [0036] [1] Preparation Bef or e
starting the processing, a preparation s perfornmed as described bel ow. First,
as shown in Figure 3(a), when the |ower box 418 is spaced apart fromthe upper
box 41A and is open, the substrate 11 with the LED elenents 13 (referred to as

an internediate progducdy lia) ths mouat ech.onitshe i fddangihabhe, 43 in the | ower
box 41E. Then, the top film 14 held by a frane F is placed on the top of the

| ower box 41Brtéeceover rurertop4déf deéhetdoweprboxudlB:d [(i037knk2] Heating (in
vacuun Then, as shown in Figure 1( , the upper box 41A is lowered to
hold the top FRERFIACDHEUMESH 1t Re @%%%?a%éxV@fAU@ngaQ%eEﬁﬁhéﬁfﬁéﬁnﬂqSM/Au this
time, the separate feﬁéip spaces 41AR and14lBR are formed on the opposite
sides of the 8P FFtm 14 9% the  upper-'boX '4TA and the | ower box 41E. Then, the
switch val ve 46 'Shn%%bpgbéﬁggiﬁ&,@ﬁk%peration of the wvacuum

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 seal ed space 41AR as well, and then,
the seal ed spaces 41AP. and 41BR are evacuated simultaneously. Then,
when both the seal ed spaces 41AR and 41BR are evacuated to a certain |evel

the electric heater 42 in the upper bex241A is turned on to heat the tap film
14. [0038] [3] Primary Ml ding When the top. film14 is heated to a
desired nolding tenperature (which is preferably a tenperature at which the

el ongati on pergentage.oft e 4Ei hm i st atodde coaxhmum as 1showpaks Figure 3(c),
the lifting table 43 in the |ower box 418 is lifted to performprimry
nmol di ng. I n tHAeAPrasarelInoladidnghet hetlicopefillem idacss iflgonptact 1Rt h t he

hi ghest part (top surface) of the internediate product |la as shown in the

drawi ng. [ 0039F€[ 474 éﬂ?u&BPH??@FlY Then, the vacuun1in the interior
of the upper box A (se%Ied 41ARi hs reégg dagpégve this, as
shown in Figure 3(d) "'t He“Swi 6 sPwani pu 5%33 o 6pef T he seal ed

space 41AR tOeEQQuQ%@@ﬁﬂh%f%er%QQntﬂ§&ﬂ,a%%e s1kptrpduced Logbhe,seal ed space
41AR to bring the pressure in the upper box 41A to the atnospheric pressure.

At this tinme, thheuppderdor 40k thethower oxo4bBaorthé gt Fenmwords, the space
below the top. film214 in which the internediate product la is placed is stil
vacuum [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.



- 28 - Therefore, the top film14 is pressed against the internedi ate product
la to conme into close contact with corners thereof with reliability by the
action of the atnospheric pressure in the upper box. 41A or, in other words,
the pressure difference between above-and bel ow the top film 14. [0040]

As descri bed above, according to the present invention, the top. film1l4 is
di sposed in a stretched manner on the internedi ate product |a while evacating

the space betweencthestop.df icbm tdants tihe dratecnediatesproduct la, so that no
air is trapped between the filmand the LED el enents 13 (no air cavity ar

occurs). In additirondidtre crogubi| ha 1z irkeaned whese tdretteop fiiikim 14 i s

di sposed in a stretched manner, so that the filmis well stretched, and no

wri nkl e occur §CTARES t HE S dr &1 thhest o liitm P4 EbAexc§ftto ¢l 688 contact with

t he projectiong and depressi ons formgg by the LED Eienents 1§h I n addition,
since the air “CAVIYY 5" d6ESEROE decUtS THRETLED ef enetit’'s T3°aF8 I ess
susceptible tg.external LurCoRYeESElNbe bht@Be Rl fnSaVidy aeiogcurs, the
trapped air can expand due to external heat to cause detachnent of the LED

el enment 13. Hewevesp @ceoridi.ng to the present invention, since no air cavity
ar occurs, there is no concern that an LED elenent 13 is detached. In

addi tion, thi $98fbtessi ng 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 théFsfﬁ@CFFgﬁQt%Qﬁ%?wmﬁ&%ofﬂéngiT?nﬁ@f #i'Sp68ed in a stretched

TN T S SAOMEITE] S, Mgl L foucag 008 eeprpa(2) bl Leat o
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



Jording to the present invention, the top film214 is preferably a highly
clingy and highly stretchable polyvinyl chloride film(a 100-mcron film
manuf act ured by H ROSH MA EASED, LTD., for exanple). The conbination of this
filmand the vacuum pressure bondi ng proeess descri bed above allows the top
film14 to cone into substantially perfect contact wth the projections and
depressions fornmed by the LED elenents 13. That is, the top. film14 is a
thick film (whhehei6s abouts ALBati ARS:d hicker pbhany a1 copventi enal film for
exanple) and is significantly superior in stretchability. Thus, the top film
14 is suitabl éifortédves vacuumhpr €ssurie bosgiongdt hata | nvaltvésdhi gh el ongati on
percentage of the filmand can satisfactorily come into close contact with the
proj ections aRdrdepre@ssiiond E6ERRA BV ttHeUED éf entht& WS- To the
contrary, the G Qﬁfntional top film14'" (see Figure 8) is thin and inferior in
stretchabilit} ?s inkabilitv). Thus, even if the vacuum pressure bonding is
used to apply the conventienal .t opr filgml4c1t054 he,puhstriate 11, the film
cannot come into close contact with the prolec%lons and déepressions forned by
the LED - 30 stekeaesdls E3.1vkAnol helilwmordds Fitheasonverdilenal top film 14" can
he consi dered as bei ng designed for pressure bonding with a hot lamnator. If
t he vacuum pressuricdsondinagtdesles ibedcabovevest &ppl itég tert heleorvent i onal

top. film14', the top. film14' is extrenely likely to tear in the vacuum
pressure bondirfighFbe Yof* ﬁ8hb¥o?%HFﬁbﬁ?daﬁagEgbr%%g?ﬁﬁ@L&?ned by the LED
el ements 13, ' 0 renely i el [ | .tLon, the highly
clingy and hi5§?9b2?¥%€%ﬁgﬁﬁ§%ng§%iH%?M%%#gfgaé ??ﬁﬁfﬁggg??gg%ggbove has no
pi nhol e in theymatesimvandsthysiean, becensidered ascmakinpgnaciar ge
contribution to inprovenment of the waterproofness. Mire specifically, since
the filmhas né phiahofiem tamel thenvaisposessisnra stneétrched ormenner on t he
substrate can prevent water fromentering (penetrating to) the side of the LED
el ements 13 f ABATEHEOUETGe 2 PHS hilgh 781 ifabml L€ yto tH&¥ebyt8i gni ficantly

i nprovi ng the t erproofness. .In a test carr'eg out by the appli,cant in which
the surface eftPEer” L thEERETTI RS TmidrSet P valesr For Four months, it

has been confiyepedsihats pengthabiomofimaterbnto the surnface emdter 1 does
not occur, and the surface emtter 1 has hi gh waterproofness. Thus, the

surface emtteppl fcan be iisnst ahlied Hutndoers car iatalsoypd ace where the surface
emtter 1 gets wet (on a wall of a bathroom for exanple) w thout being housed
in 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



a case or the like (that is, in an exposed manner). Thus, - 31 - the surface
emtter 1 can have a wde variety of extrenely novel applications and can have
"many prod - variations. [0043] The top. film 14 (highly clingy and highly
stretchabl e polyvinyl chloride filn) rs3conapliant with 1P58. The nunber "5" in
the notation "TP58" is a first identification nunber "5" that indicates the

| evel of protection against solid matters or, in other words, the dustproci

level . The | eveknSno®ans provihdg R0t ecti emagaiidshiatdet fimental amount
of dust (dust control level). The nunber "8" in the notation "TP58" is a

second identi flicateaorbaunberde8edt hatbdindi catégnttietdevelesslurpr ot ecti on

agai nst water. The |level of protection against water is graded into nine

| evel s from t RENF&ER@IViTh ¢ tRE Levera®r Thét | Bl WoP6Sfeafs t hat some

wat er may entgg the inside. The |level 8 agg %he naxinunlmatergyoof | evel .
e

The wat er pr oof “'eVel & freans praveént T hg et Yo ent@riAg PR8I nsi de even if
i mersed in wabgere{of & certal pohength of Gisme.(Lanaal er; devek). [0044] (3)
Mesh- Shaped El ectric wiring

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]

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,



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

receptacl e or thheshikese alditthe resmi ning LERiekenntscl3 rcan be turned on,
and thus, an extrenely high workability can be achieved. [00451 In the

el ectric. w riengrda®e showvelnafpguret 6ond limele ckEDhelementys pk8dhocat ed at the
right of the circular cutout part FO do not ]ight. However, the three LED

el ements 13 aFertfelotiternost el ements in the unit and thus do not have an
adver se effec& gn he appearance in many cases. In other words, even when
there is a differéhce between the actually forned cutout part EC and the LED

el ement 13 that dogs ROL khghti4i frithe LED:ghenet L3 hhat does not |ight
(that is |ocated outside the cutout part EC) "is the outérnost el enent, the

di fference issnottconspl Guoysinnlt fiel garde andmy his ¢@nseladamytiesogni zed by
people. Even when the cutout part ECis located at the center of a large |ight
em tting surfa€ed.ifThgnotneeruni't irs taer angediadj 'dcent’ therefbrsthe ef fect of

the difference on the appearance can, be considered etttenely small. That is,
inthis case,lgeBE+£kﬁ? 3" PEBKE" at tH§“§UﬁP§&8aEﬁ?t?Qﬁ Weﬁ the dark woul d

think that a sauare. cut oul. RALt BCLS.QrIlnaLl v, orpd. ,and.t heydi ne LED

el ements are origina esi gne not to light, and t fee ess
unconf ort abl eqwbeprihe LER1el ementis k3 ar ge b Neeh0RLi n;0046]

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



The electric. wiring 12 is preferably designed to nake all the remai ning LED
elements 13 light with the sane brightness regardl ess of the position of the
cutout part FOin the electric wiring 12. To achieve this, for exanple, a
controlling unit can he previously previded for each LED elenent 13 to control
the current flowing to the LED elenents 13 to be substantially uniform(a
separate control nethod). As an alternative to the separate control, for
exampl e, a stabikizes vmaitngcqatﬁgl $a e curinent it owing e the-TEE, el ements
13 may he previously provided at a position preceding the point where the
current flowsikentef¢ire=dreshashapedsictseyiad, candutheicurtrient flowing to the LED
el ements 13 may be collectively controlled with the stabilizer when the

nmesh- shaped ciFPeGHEL 3 At i(GPPy et TDUtY TP0647] In this FASEheP¥9l | owi ng, an
internally illumnated sign SE incorporating the surface emtter.1 will be
descri bed. Thégr% f'éé ﬁ% !

ernal 1y Mam hat ed sign “SB"i s"the nost” Typical ®appl i cati on
of the surfacgemiiief e AScSROWAC LSl QUee 21 cEbed terpalhy ikfum nat ed
sign SB conprises a signh case 2 conprising a sign front surface 21, a side
plate - 34 -222 and @nhacknpl ate 2Bsnmand tibecsuribaceimdd er, indescri bed
above installed in the sign case 2. The sign front surface 21 is
preferably a fabei castedtrs(FEYysheéeh )vorkadmi lacrvyFie ¢ berhipenber, which is a
menber nmade of 5 gfrong fi ber sandwi ched between (or integrally nolded wth)
transl ucent re§rn ayers on the opposite sides thereof. The applicant has

confirnmed that ini%quﬁggggg?gggﬁ%ﬂgj%pﬁgigg&wgnglq§§5§gn%altﬁpg§rvals bet ween

the LED el enents are a nm-as descri bed ove, the view angle falls

within a rangecof cabuit<103 degrees 40 10 -degreses, tiand-itrthe1si-gn front surface
21 is fornmed by the FF sheet, the distance between the display surface and the

LED el enents t8tpst about B0 dommoantidot.s 8bweéher L EDeeltément BEA3 are invisible
(the LED el enents 13 uniforn1¥ diverge light). This enables production of a
t hi n internal Py*Pfrufi hatgd $Pgn°SE it cdeBsrafi v ThightithgiAavi ng a

t hi ckness of out .50 In addition, t applicant has confirmed that in the
Gase wher e an ThOPyT ch MoriBar ARVERETRS il CkaRes” of Tt S et S used for 't ho

sign front suhgﬁgecggegxh@nogbggrqgﬂgﬁgigggnawﬁégtg%éggngsa§ t hose described 6
) ), the internally illum nated sign SE can have a snaller thickness of about
40 mm (35 mm tofBSremde H0048h 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 surface emtter IL according to the present invention has various
applications in addition to the internally illum nated sign SE. For exanpl e,
if an obscure glass sheet, a frosted glass sheet, an interior wall paper, a
printed material or the like is used for3the top film 14, the surface emtter
1 can be used as a household interior material. Furthernore, the surface
emtter | not housed in the sign case 2 can be used outdoors. Furthernore,
since the surfiaeecem iy, Lnhasnhigh-aw! arproofpesssritde suntacenemtter 1 can
be used in a place where the surface emtter 1 gets wet, such as a bat hroom

I n particul ar LEDheleoniceptl 3t hat auwadd ,ora wi ndow, a floor, a partition or
other interior nenber emts light is an extrenely novel concept, and such
appl i cati ons 6PAéf!than the sign are conpletely new applications of the
surface emtter 1thQ§tlno one has.coqg up mﬁ%ﬁeg%%&g%gsbe said as one of the

r . _
remar kabl e advant agés “of “thé“pfeseht ‘inventt cOuPdd Tt he” surface enmitter

1 can be appl i\gd-t 01 AN 1RMBLAEAGYH§XIED SI1QROk sa1 handral |, stthat,can be used both
i ndoors and out doors. In addition, the surface emtter 1 according to

t he present i sveatboiyicarshe rapptiiedsd aceihki pgsat een |dghthiengutaua | ar ge
office building or the |like as shown in Figure 7, for exanple. Mre

speci fical | y, PFrguFe Im shews lantexanpleirof 18 -grid acdilkivagtsyst efni n which the
ceiling surface is formed by matri x. of a Iuralitg of panel.s, each of which
is formed by Fﬁémgh?ffcé”é’fﬁrfﬁé%“i HeCordi ng St B Ehe® pes it 'irivent i on on whi ch
LED el enents a i y,ar : | e surface
emtter 11is égédéggﬁgﬂ%g%ﬁgg%g% %% %§Rg%ﬁfoﬁzth?g%t|%qu§l§u?é8nggded, o)
that the ceilichg area-1dnghttisng3i sothd nsurandnaineal andeopenai nterior space can
be creat ed. The grid ceiling systemtypically has not only panels that
have the | i ghtsepngreapabirtnoy (sohbédce emtters 1) but al so panels that do not
have the |ighting capability, and the panels having the Iighting capability
are arranged at régul®ar SLhEERrYRE A EFNAEPYRIYE HOWEPér, faFl the panels may
have t he Iigh%&gg apabi@gg% .Inraggition, e chtganel havi%gothe l'i ghting

1z S W1in

capability typlca? ?’ 0€s no% aVe the TED 6lenent s~ 13 At™ {he"¢8Ater t her eof

but has the LED eleneit s 153chRsa1pend pher alr-areas: Jhus,viaespeakegr, an
energency light, a snoke detection sensor, an air conditioning diffuser or the

| i ke can be i pstatied @teddhiiengenterpafnt héepanehewheremo fliEDseienents 13 are
di sposed as required (see the enlarged viewin Figure 7). The grid
cei l i ng syst efmenmedli cHdbeghcingu{ panels thavichgrehe fightiongocapability) are

uniformy arr ed has advantages that the brightness in the roomcan be
easi ly adj ust S° ah'aH agpr 8971 AF e 1 11 U righee can be Gasity L0Ri eved
everywhere insthe:room JR.addition, tie.or k4 ceiling sustem has,pdvant ages
that the floor can be partitioned wthout obstruction by the |gﬁt|ng, and an
appropriate i blhum nance can be easily achieved regardless of howto partition
the fl oor.

[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 illuminated sign SB comprises a sign

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



CLAIMS 1. A surface emtter, conprising: a flexible substrate having electric

W ring; a plurality of LED el enents di sposed substantially regularly on

t he substrate; and a top filmdisposed on the LED el enents in a stretched
manner , wherein when said top fiknmsits-di sposed on the substrate in a
stretched manner, the top filmis applied to the substrate to conme into cl ose
contact with projections and depressions forned by the LED el enents. The

surface enitter aggoi ding t0ackab®m lanahereisnrvhed seiwtdop filmis disposed
on the substrate in a stretched manner to cone into close contact with the

proj ections andsdepressitaivs floshedldy trhehkEDiehen®it 5. a space between the
LED el enents and the top filmis evacuated, and the top filmis heated and
pressur e- bonded t o'lthéigtr faglt ofutFeLED éF enEntsiably. aThePsurface enitter

accordlng to %kggg1%Fprségéy)nE%’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



wherein said top filmis a highly clingy and highly stretchabl e pol yvinyl

chloride film

4. The surface emtter according to any one of clainms 1, to 3,

wherein said top filmis not only a transparent - 38 - filmbut also is a
material having a | ow transparency, suach5as an obscure gl ass sheet,
an interior wallpaper, and a printed material. An internally
illum nated sign, conprising: a sign case having a sign front
side plate andpachackynlat enheand a suiface jeakkt eredistal liedeinothe

gl ass sheet,

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 frosted

surface, a
si gn case,



wherein said surface emtter conprises a flexible substrate having electric
wiring, a plurality of LED el enents di sposed substantially regularly on the
substrate, and a top fil mdisposed on the LEE! elenents in a stretched nanner,
and when said top filmis disposed on-the substrate in a stretched manner, the
top filmis applied to the substrate to cone into close contact with
projections and depressions forned by the LEE! elenents. 6. The internally

illumnated sikgpraccongding t o ¢kahmd,awherainpupen said . tap,fhbmis di sposed
on the substrate in a stretched manner to cone into close contact with the
proj ections apdodepressions heeded, byo tthetLEEs ebehend ssrea Spabeibet ween the
LED el enents and the top filmis evacuated, and the top fl|ﬁ1IS heat ed and
pressur e- bonded £biEhesUrt #68tofnE HEPELL éESBAL 80202 BF be7. The internal Iy
illum nated S|gn chordlng to claim5 or claim6, wherein said top filmis a
hi ghly clingy an |gth stretchabl e polyvinyl chloride film B.The internally

iIlum nated sign al%orgqllegcg@lﬁw s%ecem tGhatbaplp HL fhotWhgLIein said top film
is not only a transparent filmbut "also iS a material haying a | ow

t ranspar ency, psdehs ashan rehecuhe Ul @ssimsheebabalitestaed-lcass sheet, an

interior wallpaper, and a printed material .
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.



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.





