1 SPECI FI CATI ON LED AND ATTACHMENT STRUCTURE OF LED BACKGROUND OF THE

| NVENTION 5 Field of the Invention The present invention relates to an LED
and an attachnment structure of an LED which prevent heat accunul ation
safely and effectively, which can clanplthe vol tage of the surface of a 10
can, and which allow electrically safe nmounting. Description of the Rel ated
Art LEDs have a variety of applications as light emtting elenents. Though
there are several types of LEDs, such as a 15 resin nold type and a can
type, an ultraviolet LED, for exa IeC is%greatly deteriorated by
ultraviolet light, and emts a |lar heat, while output is

| onered as the quality of resin changes in resin nDId type, and
therefore, types that darfed 2P |abrack N%.$%%%ﬁ%@$$oﬁFo¥EPlne are linmted to
the can type. 20 This can type is provided with an LED pedestal surrounded
by an anode, a cathode and a reflector within a housing, where at | east

t he connection ends of the anode and the cathode are led out of the

housi ng, | rBACHGROMIBND viereHla INVEMHEON s appl i ed between ,the anode and the
cat hode via these connection ends, for light 25 em ssion fromthe interface
bet weensthe PN | ayers of the LED 2

Field cof the Invention

The present invention relates to an LED and an attachment
structure of an LED which prevent heat accumulation safely and
effectively, which can clamp the voltage of thg surface of a

10 can, and which allow electrically safe mounting.

Description of the Related Art
LEDs have a variety of applications as light emitting
elements. Though there are several types ¢f LEDs, such as a
15  resinmold type and a can type, an ultraviclet LED, for example,
is greatly detericrated by ultraviolet light, and emits a large
amount of heat, while ocutput is lowered as the quality of resin
changes in a resin mold type, and therefore, types that are
reliable for a long pericd of time are limited to the can type.
20 This can type is provided with an LED pedestal surrounded by
an anode, a cathode and a reflector within a housing, where at
least the connection ends of the anode and the cathode are led
out of the housing, in amanner where a voltage is appliedbetween
-the anode and the cathode via these connection ends, for light

25 emission from the interface between the PN layers of the LED



el ement placed within the housing. This light is reflected from the
reflector so as to be guided to a transparent portion nade of glass which
is attached to the housing, in the configuration of the can type LED. The
housing is generally nade of a nmetal. 54n such a can type, it is difficult
to avoid deterioration in the light emtting property caused by the heat
transm ssion and heat accumnul ati on acconpanying |light em ssion, as well as
negative effects on durability and | ongevity caused by heat stress.
According to the prior art, however, no exanples are 10 cited where a heat
radi ation ﬁ%ﬂﬁﬂﬁ@lﬁgeﬁﬁﬁwwtﬁﬁ@&u@&ﬁg‘Frg.kllféjiqlmétc‘r‘%ﬁfe]se%wd from
illum nation device 1 for product inspection which is appropriate for use

in the caseng gefdesipiteso ahdre 5 gdaEed Be @ itSPeRa®Us PR then Bafed
ilTumnation. This illumnation device 1 is formed of a surface la for
mount i ng 157 gdhssewiieh g Bodresednta tdy edsébacave ther apnsuenrasicne
inner surface of a cylinder or the concave surface of a cone, and of a
great nunbesf ahel EBs 2ypaiiEdh afbedemselyg nougeed red liyhnsdsurf acmetka.f or
mounting light emtting bodies wthout intervening space. However, it has
convent sonal | y bemnstibhughtntthgbe | titi 55 dAE fdiciflitcubta il Pprevedeoaaheah
radi ation structure.on the rear surface of surface la for nounting |ight

enmitting both ehavight &b vESnd pridHesrty) buiiseat hon-wleweze trafbriekore, no
specific heat radiation nenber is provided behind LEDs 2 but providing an

air layer Agdhatad Atenyenes iket %@Bm%g%i%gaﬂggﬁtférﬁ‘f@sﬂ&'ﬂpeés g 1l1bgswhi ch
nerely allows natural heat radiation towardthis air

{ negative effects on durability and longevity caused by heat
stress. According tc the prior art, however, no examples are

10 cited where a heat radiation structure is actively adopted.
Fig. 14 illustrates an illumination device 1 for product
inspectionwhich is appropriate for use in the case, for example,

where products are inspected using reflected illumination.
This illuminationdevice 1l is formed of a surface la for mounting
15 1light emittingbodies in a curved concave form, such as the inner
surface of a cylinder or the concave surface of a cone, and of
{ agreatnumbe;ofLEDsZ,whicharedenselymountedonthissurface
la formounting light emitting bodies without intervening space.
However, it has conventionally been thought that it is
20 difficult to provide a heat radiation structure on the rear
surface of surface la for mounting light emitting bodies which
curves in this illumination device 1. Therefore, no specific
heat radiation member is provided behind LEDs 2 but providing

an air layer AS that intervenes between LEDs 2 and a frame menmber

25 1b, which merely allows natural heat radiation toward this air



3 layer AS (Japanese Unexam ned Patent Publication No.10-21729). Therefore,
a structure that nakes active heat radiation possible has been exam ned,
wherein, as shown in Figs. 11 to 13, a housing 21 placed beneath a
transparent portion 21x which 5 fornms a® LED2 is forned of a material having
a high thermal conductance, and one of connection ends al and kIl of an
anode A and a cathode Kis nade to nmake netallic contact with housing 21
in one of |eadpositions 21a and 2l k (21k in the figure) provided

i nhousi ng2l, so that heat can be radiated to the air from housing 10 21.
Though i n £RY§redangreangsediteedntne Eateapt Rt ic otk Noas! ¢ €
descri bed cat hode K which conducts to a body 21b of the housing, reflector
R may be forned Thehedoirrg 21sbyugeans tioft diedggisngcirava haaheradvelieon he
structure allows cathode Kto be nounted in a nounting hole provided in
body 21b obctskebieusesgbeth kmatthnedsaseeakso, mef bkoworiR Fhosisihh 24 and
cathode Kare in a condition where they are nutually conductive. In the f

igures, syrhok s:cl0d rand 110ba cadieaten i bi Ngapabd ££mS polhie Sanmexefiegt s  as
in such a structure can be gained in the case where the anode A side is

made tos cordyals e refioeqtors Rnantd JoUSingd &l 2 12Gh SHMVARY 13y T HE d MAENTI ON

In the case where an LED having such a heat radiation structure is adopted,

however, housiing2hdes Ghar gRd Wetbofhibelon e P Ay @f cangde, b that
of cathode K, and therefore,

A and a cathode K is made to make metallic contact with housing
21l inoneof leadpositionsZ2laand?2lk (21kinthe figure) provided
inhousing 21, sothat heat canbe radiatedto the air fromhousing
10 21. Though in this example, a reflector R conceptually works
as the above described cathode K which conducts to a bedy 21b
of the housing, reflector Rmay be formed in housing 21 by means
of digging in a manner where the structure allows cathode X to
be mounted in a mounting hole provided in body 21b of the housing.
15 In this case also, reflector R, housing 21 and cathode K are
inaconditionwheretheyaremutuallyconductive. Inthefigures,
{ symbeols 10a and 10b indicate wiring patterns. The same effects
as in such a structure can be gained in the case where the anode

A side is made to conduct to reflector R and housing 21.

20
SUMMARY OF THE INVENTION

In the case where an LED having such a heat radiation
structure is adopted, however, housing 21 is charged with either
the polarity of anode A or that of cathode K, and therefore,

25 short-circuiting or discharge occurs between housing 21,



25 short-circuiting or discharge occurs between housing 21, 4 connection
ends al, kIl and the |like of adjacent LEDs 2, causing a fire in sone cases,
becom ng a large factor for reducing the reliability, durability and safety
of the apparatus in the case where LED¢ 2 are densely placed to form
illumnation device 1. 5 Accordingly, a new LED having an internal structure
which can highly efficiently prevent heat accumul ation, and which can
effectively avoid the occurrence of short-circuiting and discharge between
LEDs, as well as fire, even in the case where LEDs are densely placed, and
an at t achmeApnsEtaenueederalan KIEDd Thealé kgeaf rastiaqantoldés 2o caiieve this
obj ect, the present invention provides the follow ng neans. An LED of the
present inwehirenin saneanseppebeEDNpnovd dek ganitieletanr dnodeedactaghdde and
an LED pedestal within a housing 15 in a manner where at |east the

connect i onrendabafl itthe anpsdei antytdrel eafboge Ardc edpavithe irheheutssale of
the housing for a voltage applied between the anode and the cathode via

these conngekiren.ER8US arEhaeackeki gedced ddhaorhelinauhating gendbéion is
.mai nt ai ned bath between the connection end of the above anode 20 and the

housi ngs as wel | agsobat Weey, t@%e@aom@%vq c?eafsi Qfcdifn1 abpuerdescin ned
cat hode and the housi ng, and in that a end that is thermally connected

to the aboyg desgr]bed AiED ReAEsL AL ehE h%raocvaeeqmewgmﬁ,oin& he1hausing.

effectively avoid the occurrence of short-circuiting and
discharge between LEDs, as well as fire, even in the case where
LEDs are densely placed, and an attachment structure of an LED
10 are desired.
In crder to achieve this object, the present invention
provides the following means.
An LED of the present invention is a can type LED provided
with an anode, a cathode and an LED pedestal within a housing
15 in a manner where at least the conhection ends of the anode and
the cathode are led out to the outside cf the housing for a voltage
applied between the anode and the cathode via these connectiocn
ends, characterized in that the insulating condition is
maintained beth between the connection end of the above anode
20 and the housing, as well as between the connection end of the
above described cathode and the housing, and in that a lead end
that is thermally connected to the above described LED pedestal
is provided outside of the housing.
Here, the LED pedestal includes a type ina ccendition where

25 the LED pedestal is surrounded by the reflector.



Here, the LED pedestal includes a type in a condition where 25 the LED
pedestal is surrounded by the reflector. 5 |In such a manner, heat in the
LED pedestal, which is the main heat accumul ating portion, can effectively
be let out to the outside of the housi g via a connection end. In addition,
an external configuration where heat is further released to an 5 appropriate
portion fromthe connection end can al so be applied, and therefore, it
beconmes possible to secure a sufficient heat radiation area by selecting a
portion of which the space is not easily restricted as a heat radiation
portion. In addiInaych Remhousirpghest elrectrel ¢80 yedestahpeeh ech firsomhel0 bot h
t he anode and the cathode, and therefore, it becones possible to

ef fecti vel ya v aigh t he-agouraence frtd pot eanl sk fdctieeepcee bet ven ta
housi ng and a connection end of adjacent LEDs which beconmes the cause of

short-circghéido gk dirsehargbus eNgvid a theneaseowhene. LEDS a8 talaced
relatively densely. 15 It is desirable to nake an el ectri cal connectlon

bet wveen t Qg Loysing %%ﬁ@%ﬂaec%rpmﬁe% ﬂ@gt H%Dfa%@%%txake%awga%

.voltage is clanped to the ground or the |ike, in order to prevent
Do ol e PSR AR AT PRSTTUERL AR o e AT de L“E?;
e G e e ot L e L
or der radiation area by selecting a portion of which the space is not
easily restricted as a heat radiation portion.
Inaddition, thehousingiselectricallydisconnected from
10 boththe anode and the cathede, andtherefore, it becomespossible
to effectively avoid the occurrence of a potential diffefence
between a housing and a connection end of adjacent LEDs which
beccmes the cause of short-circuiting and discharge, even in
the case where LEDs are placed relatively densely.
i5 It is desirable to make an electrical connecticn between
the housing and the lead end of the LED pedestal of which the
voltage 1s clamped to the ground or the like, in order to prevent
the potential of the housing from becoming unstable.
It is effective to form at least a portion of the housing,
20 in addition to the lead end of the LED pedestal, of an insulating
material, in contrast with the formation of £he connection ends
of the anode and the cathode of a conductive material, in crder
to make it possible for a metal to make contact with the housing

s0 as to directly draw out heat.

25 It is preferable for the lead position cof the lead end



to make it possible for a netal to make contact with the housing so as to
directly draw out heat. 25 It is preferable for the | ead position of the

|l ead end 6 to be set directly beneath the LED pedestal, or to be set in a
portion which is approximately in line ®with the center of the transparent
portion that is attached to the housing, together wth the LED pedestal, in
order to effectively draw out heat 5 fromthe LED pedestal. It is effective
to align the lead position of the lead end in line with the | ead positions
of the respective connection ends of the anode and the cathode, in order to
provi de a ¥per¢biet dormrety dienerth Ubg detD afeddntohl ¢ her fior g sainkmown. 10
It is appropriate to place an LED el enent on the LED pedestal in an

el ectri cal & ydntsidrawéd chohdidpmmxinatozterint digaiwithehetbates of thre
‘present invention. It is preferable to connect a di ode between the anode and
t he cat hoder&nsparantipqar abh elhaarimrentwiathien thethwusiuxging N tchetoreder to
effectively protect the LED fromstatic electricity and surge voltage. It is

especi al | ywdesi tabl EES aseddisaT] ofie ofdeber @ emart Bidoue.dddw thits rease, it
is desirable to use an insulating plate of which the surface is processed

with agretalohorna ggﬁebegbgggl 20 pedestal in the configuration where the
Zener diode is installed within the housing via the Zener di ode pedestal in

order to make It is effective to align the lead position of the lead
end in line with the lead positions of the respective connection
ends of the anode and the cathode, in order to provide a flexible
connection to an object of which the form is unknown.

10 It isappropriatetoplaceanlEDelement onthe LEDpedestal
in an electrically insulated condition, in order to gain the
effects of the present invention.

It is preferable tc connect a diode between the anode and
the cathode in an anti-parallel manner within the housing, in

15 order to effectively protect the LED from static electricity
and surge voltage. It is especially desirablé for this diode

( to be a Zener diode.
In this case, it is desirable to use an insulating plate
of which the surface is processed with a metal for a Zener diode

20 pedestalleﬁheconfigurationwheretheZenerdiodeisinstalled
within the housing via the Zener dicde pedestal in order to make
the Zener dicde function appropriately.

As for a preferable attachment structure of an LED having
an anode, a cathode and an LED pedestal within a housing in the

25 case where the anode and the cathode are connected toc wiring



the Zener diode function appropriately. As for a preferable attachnent
structure of an LED having an anode, a cathode and an LED pedestal within a
housing in the 25 case-where the anode_and the cathode are connected to
wiring 7 patterns provided on a substrdte, a structure having a | ead end
which is thermally connected to the above described LED pedestal outside of
t he above described LED, where a heat radiation pattern or a cooling
pattern is provided independently of the wiring 5 patterns on the above
descri bed substrate and | ead end of the above described LED i

thermal |y BBRREEPERTL T T" Hedt U At T o Pht PEFRTBrTHUIY Ag ﬁa?teé}dn can
be cited. Here, the <cooling pattern indicates a heat radiation pattern, a
portion oFNHARCH ShESBRIAY KO IDE0HS FBPYC AT HPahEESRIISAEEL 10
connected to. It is desirable for the above described |lead end of the LED
t hat has beetsaggmiethoabere drAstiadlEl, baegracheataprlyatdonmatitierti o t he
heat radiation pattern or the cooling pattern of the above descri bed
substrat e, ornaocdelihg pattvent fhephdvpdeeninddpeaidehnelyeal e vofrirde LED
from becom ng unstable. In this case, it is desirable to formthe heat

radi ati®n ppateens on the fLooté e qatierd aibdtdradeahdsuhtateadfedidief
substrate on which the wiring patterns are forned, in order to

‘appropri at ghy apbee deskatibdde.py ring Heatd-anns @thddhededd driad aldpon
pattern 20 or the cooling pattern for effective heat radiation.
radiation pattern or cooling pattern can be cited. Here, the
ccoling pattern indicates a heat radiation pattern, a portion
of which a cooling source for actively cooling the system is
1¢C connected to.
It is desirable for the above described lead end of the
LED that has been mounted on the substrate tc¢ be electrically
connected.to&the heat radiation pattern or the cooling pattern
of the above described substrate, in order to prevent the
15 potential of the lead end of the LED from becoming unstable.
In this case, it is desirable to form the heat radiation
! patternorthecoolingpatternontherear surfacecf the substrate
onwhichthewiringpatternsare formed, inorder toappropriately
provide both the wiring patterns and the heat radiation pattern
20 or the cooling pattern for effective heat radiation.
Alternatively, as for ancther preferakle attachment
structure of an LED having an anode, a cathode and an LED pedestal
within a housing in the case where the above @escribed anode

and cathode are connected to wiring patterns provided to the

25 substrate, a structure having a lead end which is thermally



Alternatively, as for another preferable attachment structure of an LED
havi ng an anode, a cathode and an LED pedestal wthin-a housing in the case
where the above described anode and cathode are connected to wring
patterns provided to the 25 substrate, & structure having a | ead end which
is thermally 8 connected to the above described LED pedestal outside of the
housi ng of the above descri bed LED, where a heat radiation nenber or a
cooling nenber is directly attached to the rear surface of the above

descri bed substrate and the | ead end of the above 5 described LED is
thermal | y conmected o ridee |gbave tdeschidzmd LERicetdestt ate rryers igte tdfe tésol i ng
menber, or thermally connected indirectly to this heat radiation nenber or
t he cool i ngousibeof vhaabhoheate saditatd DEDpatitcaraa bresa cadi & hjopatinder
‘provided independently of the above described wiring patterns is cited. 10
Here, the ¢00d idwgp e aticninelt Ciod ebl medielal Fadi@iddtoeemeaa sparflaicen of

whi ch a cooling source for actively cooling the system is connected to. In

order to ephance dherheakcradicat kapsethestand trHes 184 eghi ¥e ti: Mk d he
wi dth of the heat radiation pattern or 15 the cooling pattern greater than

the width Qés{:f’ﬁ?bé\@irtﬁg pat t gEPR;RY ya cb%getgar all@edghg, ‘ﬁ‘odttli‘xl%f nle Wiring

patterns shou naturally be determned to be a wdth that allows a
e e IRl AT Bl AL PN ROREt Bl ey Sl i ance
indirectly to this heat radiation member or the cooling member
via a heat radiation pattern or a cooling pattern provided
independently of the above described wiring patterns is cited.
10 Here, the cocling member indicates a heat radiation member, a
portion of which a cooling scurce for actively cooling the system
is connected to.
In order to enhance the heat radiation effect, it is
effective to make the width of the heat radiation pattern or
15 thecoolingpatterngreater thanthewidthof thewiringpatterns
by a large margin. The width of the wiring patterns should
{ naturally be determined to be a width that allows a required
amount of cufrent to flow, from the point of view[of inductance,
heat emission and the 1like, while the width of the heat radiation
20 pattern or the cooling pattern is set in consideration of the
waste heat effect, irrespectively of the amount of current
carrying capacity. Accordingly, large margin refers to a case
where the width of the heat radiation pattern or the cooling
patternisclearlydifferent fromthe standardwidthof thewiring

25 patterns which corresponds to the allowed amount of current



20 pattern or the cooling pattern is set in consideration of the waste heat
effect, irrespectively of the anmobunt of current carrying capacity.
Accordingly, large margin refers to a case where the width of the heat

radi ati on pattern or the cooling patter9n is clearly different fromthe
standard width of the wiring 25 patterns which corresponds to the all owed
anount of current 9 carrying capacity. In the case where the width of the
wiring patterns is set to the above described standard wi dth, for exanple,

| arge margin refers to the wdth of the heat radiation pattern or the

cool i ng pafPeryB8i AgPgrédter thams s R tthﬁew\?mgftgna sChatter Y o
course, it is not necessary for the width to be reat throughout the entire
portion of PEféeRESt T adit &0 6 %}Q@Y%fiﬁscérlbﬁﬁﬂe‘s%ﬁ%%wb%?er vL BXRATR R her ,
there may be a portion of a small width. The sane effects can be gained in
t he case wlerge mhedpatrefaraliomdeheadtbocbeher heetti vefijatonnayaidtevn a
portion 10 which is wder, outside of the area to which.the LED is attached.
Furt her nor er tiae geotangi ma Caarn eeenat or ant av ehaget ne dtild tgad hedhe byr dhyi di ng
the integrated pattern area by the integrated pattern distance being

great erst hantttkatnsaf biecwhrbag patienms nelldsararat ineel yhei Ritihe tases where
slits divide the cooling pattern 15 or the heat radiation pattern into a

plurality ofreRertnofsgh®aehnetintihichohason of thdnsamldaeri dtham phetepf the
wiring patterns, that is to say, in the case where, substantially, one heat
radi ation patt@en-061¢AG! bRgrPALT e5 ik ARPAA S, hd& RALEENportion of
a small width. The same effects can be gained in the case where
the pattern allows heat to be effectively conveyed to a portion
10 which iswider, outside of the area to which the LED is attached.
Furthermore, large margin can refer to an average width gained
by dividing the integratedpatternareaby the int‘egrated pattern
distance being greater than that of the wiring patterns.
Alternatively, inthecasewhereslitsdivide thecoolingpattern
15 or the heat radiation pattern into a plurality of‘ pertions, each
of which has a width smaller than that of the wiring patterns,

{ that is to say, in the case where, substantially, one heat
radiaticn pattern or cooling pattern appears to be a pattern
with a small width due to slits, the sum of the widths of the

20 respective portions which run generally parallel with slits in
between is considered to be the width of the pattern, according
to the present invention, in view of the heat radiation effect.

It is desirable in the above attachment structure for the

housing to be electrically connected to the lead end of the LED

25 pedestal so as to be voltage clamped, for example, connected



with a small width due to slits, the sumof the widths of the 20 respective
portions which run generally parallel with slits in between is considered
to be the width of the pattern, accordlng to the present invention, in view
of the heat radiation effect. It is desiFable in the above attachment
structure for the housing to be electrically connected to the | ead end of
the LED 25 pedestal so as to be voltage cl anped, for exanple, connected 10
to the ground, in order to prevent the potential of the housing from
becom ng unstable. In addition, the above described LED and the attachnent
structure 6P BRELEDURGe 18 GRAEECER PRI GNEFPREERE T #l (He tEESROUS Hfer e
they are applied to an ultraviolet LED having a | arge amunt of heat

em ssi on. g beasedagainsdsldescri bed above, ultraviolet LEDs are greatly
deteriorated by ultraviolet light, and emt a |arge anount of heat, and

t herefore, typesInhaddatéonuethab@boV@wd%sdKﬁﬁpdﬂ&EDodndfthbn@taa@hméntted to
the can type. 10 A way to prevent heat accumulation in such a can type

wi t hout catsiuag wsteoot a0l LEDIHd g sagndifschatges tiasndedienitdel y tthestcaed. As
descri bed above, according to the present invention, even in the case where

LEDs arg phaced figdpbirdelppdenseblan ul ft vl eheah receidbatd e £86uRe
effectively prevented, while 15 effectively avoiding short-circuiting,

di scharge, Jf ¢aldin@nifddimndrihe likeendd,t RECURS RRIFIMNHL,0 1 ncrease
the reliability, durability and safety of the apparatus w thout fai

ultraviolet LEDs are greatly deterioratedbyultraviclet 1ight,
and emit a large amount of heat, and therefore( types that are
reliable for a long period of time are limited teo the can type.
10 A way to prevent heat accumulation in such a can type without
causing short-circuiting or discharge has been widely desired.
As described above, according to the present invention,
even in the case where LEDs are placed relatively densely,
internal heat accumulation can be effectively prevented, while
15 effectively avoiding short-circuiting, discharge, breaking,
fire and the like, and it becomes possible tc increase the
reliability, durability and safetyof the apparatuswithout fail

when this type of LED is utilized.

20 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a perspective view conceptually showing the
appearance of an LED according to one embodiment of the present
invention;
Fig. 2 is a perspective view conceptually showing a heat

25 radiating structure, together with the internal structure of



when this type of LED is utilized. 20 BRI EF DESCRI PTI ON OF THE DRAW NGS Fi g.
1 is a perspective view conceptually showi ng the appearance of an LED
according to one enbodi nent of the present invention; Fig. 2 is a
perspective view conceptual |y showi ng altheat 25 radiating structure,
together with the internal structure of 11 the LED, Fig. 3 is a
cross-sectional view of a portion of the LED, Fig. 4(a) is a plan view of
the LED, Fig. 4 (b) is a diagramfor illustrating a function of the 5 LED;
Fig. 5is a front viewof the LED, Fig. 6 is a view showi ng a nodification
of the presdt LElvention; Fig. 7 is a view showi ng another nodification of
the present 10 invention; Fig. 8(a) is a cross-sectional view along |ine
VIII-VIIl of Fididr 3Fg.a 8reBp-isscsivnew showialgaapabtiohcaf itdve bERer t han
the above nodifications of the present invention; 15 Fig. 9 is a
cross-sectional View corceptua Iplashomieny & thend.BYpe il lumination device
to which LEDs are attached; Fig. 10 is a graph showing the relationship
bet ween t he Fig. 4(b) is a diagram for illustrating a function of the
5 LED;
Fig. 5 is a front view of the LED;
Fig. 6 i1s a view showing a modification of the present
invention;
Fig. 7isaviewshowinganocthermodificationof thepresent
10 invention;
Fig. 8(a) is a cross-sectional view along line VIII-VIII
of Fig. 7;
Fig. 8{(b) is a view showing a modification other than the
above modifications cof the present invention;
15 Fig. 9 is a cross—-secticnal view conceptually showing a
ring type illumination device to which LEDs are attached;
( Fig. 10 is a graph showing the relationship between the
amount of current carrying capacity and the standard width of
wiring patterns;

20 Fig. 11 is a view conceptually showing the appearance of
an LED conventionally used;
Fig. 12 is a perspective view conceptually showing a
conventional heat radiating structure, together with the
internal structure of the LED conventionally used;

25 Fig. 13 is a front view of the LED conventionally used;



anount of current carrying capacity and the standard wdth of wring
patterns; 20 Fig. 11 is a view conceptually show ng the appearance of an
LED conventionally used; Fig. 12 is a ngSpective vi ew conceptual | y show ng
a conventional heat radiating structures together with the internal
structure of the LED conventionally used; 25 Fig. 13 is a front view of the
LED conventionally used; 12 and Fig. 14 is a cross-sectional view
schematically showing a ring type illum nation device to which LEDs are
attached. 5 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS I n the follow ng, one
embodi ment € t he present invention is described in reference to the

drawi ngs. The attachnent structure of an LED according to this enbodi nent
is applied to thEifouhtihy oFreFSTEOF Wkisdh VRgY achemasiradtrQyight |y
different fromthat described above on a substrate 100 that forms surface |a
for nounti g minghtt s titlilgringgdicas dfviqe e rithioh dels cerd dorapheduct
inspection using reflected illumnnation showmn in Fig. 12. Fig. 9 shows an
illum nation device 1 for product inspection using reflected 15

il lumnation, on which LEDs 3 according to this enbodi nent are nounted, and
whi ch i5 sussCRIETIANY e HARREFERRED RMEOPINENTSI g. 12, except for that

the portion that corresponds to the
: In the following, one embodiment of the présent invention
is described in reference tec the drawings.
The attachment structure of an LED accérding te this
embodiment is applied tc the mounting of an LED 3 which has a
10 structure slightly different from that described above on a
substrate 100 that forms surface la for mounting light emitting
bodies of illumination device 1 for product inspection using
reflected illumination shown in Fig. 12. Fig. 9 shows an
illumination device 1 for product inspection using reflected
15 illumination, on which LEDs 3 according to this embodiment are
mounted, and which is substantially the same as that shown in
{ Fig. 12, except for that the portion that corresponds to the
air layer in Fig. 12 is filled in with a heat radiation member
X in Fig. 8. A silicone filling or the like can be cited as
20 an example of this heat radiation member X. 1In the case where
frame 1b is made of aluminum, this frame lb maybe formed so as
to cccupy the porticon which approximately corfesponds to the
air layer, anda heat radiaticonplatemay intervene between frame

ib and LEDs 3.

25 The attachment structure of this embodiment is



air layer in Fig. 12 is filled in with a heat radiation nenber X in Fig. 9.
A silicone filling or the like can be cited as 20 an exanple of this heat
radi ati on menber X. In the case where frane Ib is made of alumnum this
frame | b maybe fornmed so as to occupy #Be portion which approximately
corresponds to the air layer, and a heat radiation plate may intervene
between frame |b and LEDs 3. 25 The attachnment structure of this enbodi nent
is 13 appropriately used when LEDs 3 are primarily ultraviol et LEDs,
referred to as can type as described in the prior art, having a so-called
t hr ee- pi n SPPYCRYiE beHer Bselrekepilddy dagr o (ir iagrh L hodsirag 181 etakEBAiown i n
Figs. 1 to 7. That is to say, an LED 5 3 has an LED pedestal 31p that is
surrounded deffearregnddead, can taphode deandiled efl éboprRowi bt n hawsnag 31,
in a manner where pins (generally referred to as |leads) al and kl, which

are the cenpeetkonedntisrof-pnode Aiandr<€athhadetKrekepatns a ddecatt sigle  from
| ead positions which are set in a base 31b in disc form 10 that forns

housi ng 31hc3@itrRAt319 wel kagenf on IF'&?Bt. ent§Si on dHAm; st ke kAterhacerbet ween
the PN layers in an LED elenment 32 placed w thin housing 31 can be applied

bet weens anede A aRdreat Pedest Kyl 81b heser PO il r Althidd byl hinS ahb@lt Al Sa

reflected fromreflector R so as to be guided to a transparent porfion 3lc,
base Sib, RSP Re aboy oo Re IeeT et R e PEhant « rotR htsoagre
' . g 1 'ggi ng

pins {generally referred to as leads) al and kl, which are the
connection ends of anode A and cathode K, lead to the outside
from lead positions which are set in a base 31b in disc form

10 that forms housing 31, so that a voltage for light emission from
the interface between the PN layers in an LED element 3Z placed
within housing 31 can be applied between anode A and cathode
Kviathesepinsalandkl. Thislightisreflectedfromreflector
R so as to be guided to a transparent portion 31c, which either

15 <transparent or translucent, provided to housing 31 above base
31b, as described above. Reflector Ris formedxthrough digging
so as to be provided on base 31b. Transparent portion 31c made
of approximately spherical body of resin or glass, has a lens
function and is placed so as to seal base 31b.

20 It is preferable to use silicone, a composite resin
(anti-UV resin) or the like as the resin.

In addition, in the present embodiment, a lead end leads

to the outside of housing 31 as the third pin rl in the condition

where the lead end is thermally connected to the above described

25 LED pedestal 31p, while maintaining a condition of insulation



so as to be provided on base 31b. Transparent portion 31c nade of

approxi mately spherical body of resin or glass, has a lens function and is
pl aced so as to seal base 31b. 20 It is preferable to use silicone, a
conposite resin (anti-UV resin) or thel¢ike as the resin. In addition, in

t he present enbodinment, a lead end |leads to the outside of housing 31 as
the third pin rl i.n the condition where the lead end is thermally connected
to the above descri bed 25 LED pedestal 31p, while maintaining a condition of
insulation 14 between pin al of the above descri bed anode A and base 31b of
housi ng 31beaweanl binsabetivddre gihvvd defs arhideshenedgedcanedaseat Hodef K and
base 31b of housing 31. Concretely speaking, through holes 31la and 31k, as
wel | 5 ashpositignglhoke 8&i]l asebptewededinnkl eafl fposidbhons detcmtbdde
bottom of housing 31, and pins al and kl of anode A and cathode K are
inserted i gh@heder &spondidaget leuglt Mehesndlaland 31k, in a condition of
isolation, and at the sane tinme, pin rl which |eads out from LED pedest al

31p is made to nmekacderett; §pBhREhg IOt MEbligE o BSPONG RAJTBURLI Ag wwie 31r,
.or is made to make indirect contact with nounting hole-31r via a heat

radi atiqg %lsatﬁ&QH?{ng(}f@lre eXaTphee ﬁr&%e& achi aLLAGSd 4 4 LoNe Jubberr a
heat radiating resin) having a high thermal conductance, so that nounting

L or s SRS B, TPy LAl SOOREELEC o B Sha B Base
K are 1nser‘;ed inte corresponding thrcough holes 3la and 31k,
in a condition of isolation, and at the same time, pin rl which
leads out from LED pedestal 3lp is made to make direct contact

10 withcorrespondingmountinghole 3ir, or ismade tomake indirect
contact with mounting heole 31r via a heat radiating elastomer
(forexample, aheat radiatingsilicone rubberor aheat radiating
resin) having a high thermal conductance, so that mounting hole
31lr is thermal_ly and electrically connected to pedestal 31p.

15 Base 31b of housing 31 is, of course, made of a material having
high electrical and thermal conductivity.

( Pinrlislocatedinaportiondirectly benegath LEDpedestal
3lp which is positioned at the center of reflector R, and the
lead position of this pin rl is positioned at the center of base

20 31b in a disc form. The top of transparent portion 31lc having
an approximately spherical surface which covers base 31b of
housing 31 becomes the center 3lcx of the spherical surface,
and the lead position of the above described pin rl is located

in a portion directly beneath center 3lcx of this transparent

25 portion 31c. In addition, pins al and kl of anode A and cathode



high electrical and thermal conductivity. Pinrl is located in a portion
directly beneath LED pedestal 31p which is positioned at the center of
reflector R, and the |ead position of this pinrl is positioned at the
center of base 20 31b in a disc form TA& top of transparent portion 3lc
having an approxi mately spherical surface which covers base 31b of housing
31 becones the center 31cx of the spherical surface, and the |ead position
of the above described pin rl is located in a portion directly beneath
center 31cx of this transparent 25 portion 31c., In addition, pins al and Kl
of anode AKaride&dfdde orsd rerarko Positdonedt ohiboth rdel oF PRATR& LI ch i s
thermally connected to LED pedestal 31p, and these pins al, kl and rl have
a positi onaonrecitdbhshi Bl wlegles ey 1 ar earald ithree }aplpﬁcadi,nﬁtlewd rilphave
straight line. 5 Pinrl, together with housing 31, is fornmed of a materi al
havi ng hi gla pbectipeall maikt hensmlp corduct heiytare Spagesd bppnermmptasyal and
kl of anode A and cathode K, and the sides of through holes 31la and 31k
whi ch are prow dad-diyHtespaadi vely correspondi ng | ead positions of housing
31 are filled in with 10 an insulating material z, such as glass or a

silicong rubber, piif-Qr dedgd ohdRivilcd Rods¢ARAIT ] QR %rmea%@tal RBteMDal
i nsul ati ng Iayer 33 haV|ng a high thermal condhct|V|ty such as an epoxy

Lo TSN SR AT ot UL ey | nipresges
between pins al and k1l of anode A and cathode K, and the sides
of through holes 31a and 31k which are provided in respectively
corresponding lead positions of housing 31 are filled in with

10 an insulating material z, such as glass or a silicone rubber,
in order to maintain a condition of insulation. An insulating
layer 33 having a high thermal conductivity, such as an epoxy
resin, an imide based resin, alumina or aluminum nitride,
intervenes between LED element 32 and LED pedestal 3lp. In Fig.

15 5, symbols 34a and 34k indicate conductor wires {bonding wires).

In addition, as shown in Fig. 4 (a}, a Zener diocde ZD makes

( a connection between anode A and cathede K in an anti-parallel
manner within housing 31. Fig. 4(b) shows a circuit diagram
thereof, where the LED itself is provided with a defense against

20 static electricity and surge voltage without losing its

properties. ThisZenerdicdeZDisplacedonZenerdiocdepedestal
3lzwithinhousing31,andaninsulatingplateofwﬁichthesurface

is processed with a metal is used for this Zener diode pedestal

31z.

25 Meanwhile, patterned substrate 100 of Fig. 5, to which



15 5, synbols 34a and 34k indicate conductor wires (bonding wires). In
addition, as shown in Fig. 4 (a) , a Zener diode ZD nmakes a connection

bet ween anode A and cathode K in an anti-parallel nanner wthin housing 31.
Fig. 4(b) shows a circuit diagram therééf, where the LED itself is provided
with a defense against 20 static electricity and surge voltage w t hout
losing its properties. This Zener diode ZD is placedon Zener di ode pedest al
31z within housing 31, and an insulating plate of which the surface is
processed with a nmetal is used for this Zener diode pedestal 31z. 25
Meanwhi | e, FEa e seodihisty &ce the0 PersSENG. eBboddmghitcBre6conREPstedacédr di ng
to the present enbodi nent are connected, is wutilized as surface for

mount i ng | iwghtlierdd tasng dddices flcar ofourfiigp Lighd esipracgsbediwist hacopper or
the Iike using a mask, so that pairs of wiring patterns 101 and 102 which
correspond FHd.® t hend W pobaesteeswath fopped. ot ntlteddiitdeomstiongt hesesw, ri ng
patterns 101 and 102, a heat radiating pattern 103 on which a masking

process of qphyar gaies biiewlikegi Sateerhed @utarics 1powhded cbndepgpdant |y
of (that is to say, wthout crossing) the above described wiring patterns.

The width of; kthiestRgabor 2l 81480 AD RANRI.N 1032888t fohar@e BN righative
to the wdth of wwring patterns 101 and 102. The rel ati onshi p between the

wdth of - WJdng pALIE! Bl 0boand 402, A0d; 10 alJaNaDle ATDUR! Qh AU ent

carrying capacity 1s naturally determ ned I n consideration of

maskingprocessofpolyimideorthelikeiscarriedout isprovided
independently of (that is to say, without crossing) the above
described wiring patterns. The width cof this heat radiating

10 pattern 103 has a large margin relative to the width of wiring

patterns 101 and 102. The relationship between the width of
wiring patterns 101 and 102, and the allowable amount of current
carrying capacity is naturally determined in consideration of
inductance and heat emission, while the width of heat radiating

15 pattern 103 is set in consideration of the waste heat effect,

irrespectively of the amount of current carrying capacity.

{ Accordingly, large margin indicates a case where the width of
heat radiatingpatternl03isclearlydifferent fromthe standard
width of wiring patterns 101 and 102 that corresponds to the

20 amount of current carrying capacity. In the case where the
allowable amount of current carryingcapacityis 1A, forexample,
the standard width is 1 mm when the wiring patterns are made
of copper and have a thickness of 30 microns, and in the case

where the amcunt of current carrying capacity increases or

25 decreases, the standard width is proportionally increased or



i nduct ance and heat em ssion, while the width of heat radiating 15 pattern
103 is set in consideration of the waste heat effect, irrespectively of the
anount of current carrying capacity. Accordlngly, Iarge margi n indicates a
case where the width of heat radiating ﬁattern 103 is clearly different
fromthe standard w dth of wiring patterns 101 and 102 that corresponds to
the 20 anpbunt of current carrying capacity. In the case where the allowable
anount of current carrying capacity is 1A, for exanple the standard wi dth
is 1 mmwhen the mﬁring patterns are made of per and have a_thickness of
30 ni crons 2e&R&3S R Y-hefidse Omﬁé#éSFﬁétﬁﬁDéﬁFGSPaé&WﬁeﬁF1@&%PF@H@F@apaC|ty

i ncreases or 25 decreases, the standard width is proportionally increased or
17 decreaé@&weﬁngthfoallpﬂéb#at@%O%m%éﬂhé@#ﬁ@nﬁepaﬁraﬁ§ﬁl9§pa§é£Me@wdthe

al | owabl e anobunt of current carrying capacity and the standard width. This
figure i s a&hgrapindhodivagitithe Telatfilgnge beawm@aph hecahpariheofe baf  ens
carrying capacity and the standard 5 width for a nunber of tenperatures,

Wi th the shamncaret whetmoalnangt dure dnat ez at v axg saard ittheaadiuet s odndard ent
carrying capacity along the longitudinal axis, in the case where the wiring

patterns arieltieier afnamsopper: dnd rant-hayveiahtdickngesga o wilkk o ordde
wi dth of heat radiating pattern 103 is determned in 10 consideration of the

heat radi atiag 16hEeal, aWikhawl depeptlbna: o &G?ré§£a&é?ﬂ%bh§5c9$aéb%§
graph, and therefore, beconmes a w dth which is greater than these wiring
patterns when & {¥@iongitudinal axis, inthe case where the wiringpatterns
are made of a copper foil and have a thickness of 105 um. The
width of heat radiating pattern 103 is determined in
10 consideration of the heat radiating effect, without depending
on the relaticonships of this graph, and therefore, becomes a
width which is greater than these wiring patterns when a heat
radiating area is secured as effectively as possible on the
substrate surface. Thus, the difference between these widths
15 becomes a useful margin, in view of easy recognition of heat
radiating pattern 103 relative to wiring patterns 101 and 102,
f and prevention of mistakes in the attachment of an LED. Symbol
104 indicates an insulating coating £ilm, such as an epoxy resin
or an imide based resin that covers the surface of the substrate.
20 Inaddition, respectivepinsal andkl of anode Aandcathode
K are connected to the above described wiring patterns 101 and
102, and pin rl, which is thermally connected to LED pedestal
3lp, 1s ccnnected to heat radiating pattern 103.

As described above, an LED 3 of the present embodiment

25 is provided with pin rl which is thermally connected to LED



radiating area is secured as effectively as possible on the substrate
surface. Thus, the difference between these w dths 15 becones a usef ul
margin, in view of easy recognition of heat radiating pattern 103 relative
to wiring patterns 101 and 102, and pré¥ention of nistakes in the
attachnment of an LED. Synbol 104 indicates an insulating coating film such
as an epoxy resin or an imde based resin that covers the surface of the
substrate. 20 In addition, respective pins al and kl of anode A and cathode
K are connected to the above described wiring patterns 101 and 102, and pin
rl, which psdelsdedalPly consaceeatt bOEEDngeaés‘t’}aile311%epl§gc®n¢@¢<ﬂ?e1dl@@ heat
radlatlng pattern 103. As descri bed above, an LED 3 of the present

enbodi nent of2b5nEslprtaovndedtweeh mpimadl ofdrgide & ahdrimaldyngdineetedeid LED
18 pedestal 31p outside of housing 31 while keeping a condition of

i nsul ati onaketsrarap pial kif ehadeand housingiSihg asl wel | as between pin
kI of cathode K and housing 31. Accordingly, an LED 3 having this structure

can neke heat 5SpaickokGBpedest ah 134p3 MW CHy ithid Bf FABEMrBeain agkentbati ng
portion, Dbe effectively conveyed to the outside of housing 31 via pin rl,

as showg b}intmaﬁéaeg@aml@ Ueh=Xh £ 0 [ditd nheh@ ataa%nﬁa%%lwéﬁtpw rl
| eads out in such a manner, a configuration rel easing heat to an

appr opr i at ¢ POl ; SGN B9 AAL kAdLALI egtwdeaskeﬁeuéﬂeﬁg 530, 2l sp: pe

gai ned, as own 1'n the figure, becones “possi
Secure a S%Hilggegﬁoﬂg%%rthe arrows in Fig. 5. 1In addition, in the case
where pin rl leads out in such a manner, a configuration for
releasing heat to an appropriate portion, such as heat radiating
10 pattern 103, can alsc be gained, as shown in the figure, and
therefore, it becomes possible to secure a sufficient heat
radiating area by selecting a pcrticn which is not subjected
to a spatial restriction as a heat radiating portion.
In addition, housing 31 is electrically insulated from
15 ahode A and cathode K, and therefore, even in the case where
illumination device 1 of Fig. 9 is formed by densely placing
LEDs 3, it becomes possible to effectively avoid the occurrence
of a potential gap, which may cause short-circuiting, and
discharge between housings 31 and 31, as well as between housings
20 31 andpins al and k1, of adjacent LEDs 3, effectively pretecting
LEDs 3, andeffectivelyenhancingthereliabilityefillumination
device 1.
In particular, housing 31 and pin rl are electrically

connected toeachother, andtherefore, housing 3l canbeactively

25 voltageclampedbyutilizingpinrl, and the potential of housing



radi ating area by selecting a portion which is not subjected to a spatial
restriction as a heat radiating portion. In addition, housing 31 is
electrically insulated from 15 anode A and cathode K, and therefore, even
in the case where illunination device 1%9of Fig. 9 is formed by densely
placing LEDs 3, it becones possible to effectively avoid the occurrence of
a potential gap, which may cause short-circuiting, and discharge between
housi ngs 31 and 31, as well as between housings 20 31 and pins al and k1, of
adj acent LEDs 3, effectively protectin LEDs 3, and effectively enhancing

t he rel i abBli ¢yn ¢fe mpLofirdacidonl tilevt deaill atnapegygkwhach heudspigrdaland pin
rl are electrically connected to each other, and therefore, housing 31 can
be activel yor2avebliinge diampedgbyand ithiezingepi thus gadmd nichehpotefedtad  of
housing 19 31 can be mmintained without fail at a level which is desirable
for avoi di ngd ahdi pecharge andehheéohi keIntdddigaon) nght heead fmesstiof dhe
present invention. ln addition, the |lead position of pinrl is set in a

portion dipeetky benest hid EDopedastablizipt1y whhehthsLEbeppoetton Tiwsest to
.LED pedestal 31p and has a small thermal resistance, and therefore, the

presents i ny@Athols gHOpbeescd & ghethergmlpganeiictd P15 And@ HBNR R hEr €
heat rel ease can be expected to be effectively carried out. In particular,

the |ead pesictidd obeBishatlcd s 3% fbaR e PAd YrdMleh 17, aRpr gyl mately
aligned with center cx of
providesahighthermal conducticn, inamanner where heat release
can be expected to be effectively carried out.
In particular, the lead position cof pin rl is set in a
10 portion which is approximately aligned with center 31lcx of
transparent portion 31c that is attached to housing 31, together
with LED pedestal 31p, and therefore, light emitted from LED
3canbeefficiently guided to transparent portion 31¢, avoiding
as much as possible the conversion of the emitted light to heat,
15 and at the same time, a release of the generated heat can be
expected to be efficiently carried out.

{ Here, the lead position of pin rl is aligned in an
approximately straight linewiththe leadpositionsofrespective
pins al and k1l of anode A and cathode K, and therefore, even

20 in the case where LED 3 is attached to a lccation that is
three-dimensiocnally curved, as the surface cf a cone shown in
Fig. 9, this LED 3 can be attached in a manner where the direction
of the generatrix of this cone becomes the same as the direction
of the alignment of the pins, without being'negativelyraffected

25 by the curve, and it becomes possible to effectively avoid poor



transparent portion 31c that is attached to housing 31, together wth LED
pedestal 31p, and therefore, light emtted fromLED Scan be efficiently

gui ded to transparent portion 31c, avoiding as much as possible the
conversion of the emtted light to heat2015 and at the sane tine, a rel ease
of the generated heat can be expected to be efficiently carried out. Here,
the lead position of pinrl is aligned in an approxinmately straight |ine
with the | ead positions of respective pins al and kl of anode A and cat hode
K, and therefore, even 20 in the case where LED 3 is attached to a |ocation
that is tkpEgigimEnsiforditarh@gniedatred hy Sl fde iRl e oHeeSHOWEi n Fi g.
9, this LED 3 can be attached in a manner where the direction of the
generatrix of this adhet becorfdd chemsanedas s héadedeet ildid pefleshalal ignnent
of the pins, w thout being negatively affected 25 by the curve, and it
becones possi bl echdieitecti wElactavioral pearl 820 orgordidt Lae reff oatt, aghment
caused by the three-pin structure. In addition, LED elenent 32 is placed on
LED pedest akn3bp pirBvanteadisitanuef ret ectrbmabeingl mgonivand dhesefose, pin
rl can be prevented without fail from being negatively affected 5 by anode

A and cat hgde oK oWea plER PedeHRle Hpyi ey ddudfie pregent enbodi ment, Zener
di ode ZD nmakes connection between anode A and cathode K in an anti-parall el

manner wi thin housiag 31, oW disat adlod ;g wheic LR DAY Arphked t5e! |

. ime
fromstatic electricity an rge voltage. This Zener

connection between anode A and cathode K in an anti-parallel
manner withinhousing 31, providinganeffect where LED 3protects
itself from static electricity and surge voltage. This Zener
10 diode ZD is installed within housing 31 on Zener diode pedestal
31z where an insulating plate of which the surface is processed
with a metal is used for this Zener diode pedestal 31z, and
therefore, the properties of the diode can be appropriately
prevented from being changed due tc the effects of anode A and
15 cathode K, and thus the above described effects can be gained.
Similar effects can, of course, be gained by using a conventional

( diode instead of the Zener diode.
Meanwhile, taking into consideration that substrate 100
to which anode A and cathode K are connected is conventionally
20 reguired for the attachment of such an LED 3, and heat radiating
pattern 103 is provided to this substrate 100 independently of
wiring patterns 101 and 102 so that LED 3 can be connected, in
the present embodiment, and therefore, a heat radiating area
canbe effectively formed in a simple pattern formation process,

25 wheresubstratel00, whichisanexistingpart, canbeeffectively



10 diode ZD is installed within housing 31 on Zener diode pedestal 31z

where an insulating plate of which the surface is processed wth a netal
used for this Zener diode pedestal 31z, and therefore, the properties of
t he di ode can be appropriately prevent%H from bei ng changed due to the

effects of anode A and 15 cathode K, and thus the above described effects

can be gained. Simlar effects can, of course, be gained by using a
conventional diode instead of the Zener diode. Meanwhile, taking into
consideration_that substrate 100 to which anode A and cathode K are
connect ed P&iddAgentibRAPFYINBECHRGITY S (Y MERE At f9ENMRAt TFARicH an LED
3, and heat radiating pattern 103 is provided to this substrate 100
i ndependenfhyagflitippi ng phetethsy 108 IditF F02r§0CPRAECEED Bochhlpdicat
in the present enbodinent, and therefore, a heat radiating area

connect ed,

can be eff setivéliypgf ppie¢rinn3a shApteepabyerwnfbeomt hoat pdotbssicR5cavher e
substrate 100, which is an existing part, canbe effectively 21 utilized

wi t hout i nbreodupenged fieomnenberf LBDsheat ITradeationlarl, nhadtdi tadigting

plurality of LEDs 3 are connected to this heat

t herebys upizfeeinheat deéliuséobe dvnme texpesrodghoan ahk ehtLEDSy3andn

particul ar, heat radiating 5 pattern 103 need not be connected throughout

the entir ey @Rtlve My iRaWRIR disronAeatd en ddl d,hgsm ekl s as 4 eng-@svan

effecti ve

héat rel easing area can be secured, unlike wWring patterns 101

and 102, and therefoLenqCafe P Ae8ioged  pLUgh I1Pr 8 £asidivg 808 terns 101

10

15

20

25

and 102, and therefore, can be designed much more easily, and
can undergo a masking process much more easily, in comparison
with wiring patterns 101 and 102.

Furthermore, the width of heat radiating pattern 103 is
greater than the width of wiring patterns 101 and 102 by a large
margin,andtherefore,itbecomespossibletosécureasufficient
heat radiating area in heat radiating pattern 103 for further
effective heat release.

Conventionally, it has been believed that it is difficult
to adopt a heat radiating structure in the case where LEDs 3
are densely placed on the surface of a substrate which spreads
in three;dimensions, as 1s seen in this illumination device,
andtherefore, theeffectsthat aregainedbyapplyingthepresent
inventionare extremely large. Inadditicn, thewcrkingeffects
of the above described LED 3 and the attachment structure thereof
are extremely significant in the case where they are used for
an ultravioclet LED having a large amount of heat emission or

for an attachment structure of ultraviolet LEDs having a large

radi ati ng pattern 3, and

is



can undergo a masking process nmuch nore easily, in conparison 10 with
wring patterns 101 and 102. Furthernore, the width of heat radiating
pattern 103 is greater than the width of wiring patterns 101 and 102 by a
|l arge margin, and therefore, it becone% possi ble to secure a sufficient
heat radiating area in heat radiating p %tern 103 for further 15 effective
heat rel ease. Conventionally, it has been believed that it is difficult to
adopt a heat radiating structure in the case where LEDs 3 are densely
placed on the surface of a substrate which spreads in three dinensions, as

is seen in_this 'lluﬁ‘n%tE%Q devhee 20 and therefore, the effects that are
gai ned by 3 Pylng t he

present “Friventi on are extrenely | arge. In addition,
the working effe ts L t he abov% descr.i, bed Qd ipe at t achment
structure thereofSTSr e Bt FRREFS “§i GRIFIEHAE ﬁﬁnﬁhg c&d& ﬁﬁ@Fchﬂeﬁiare used
for an ultraviolet LED having a |arge anount of heat em ssion or 25 for an
at t achnment PSFEGERSr 876 NGItt .léml&e& tOEBE vy il TR SR et of heat
em ssion. Here, the concrete configurations of the respective portions are
not |im tedmbedimess i nAt hbeadbve RieBeoberl Wrbdewaina, AoY Ml orti on
-of the housing, for exanple, 5 may be fornmed of insulating material,
t oget her winkly gt Aorhedwifi thsulstihe negad iend ofgeEDepedddtrin zlp.wl'ljmm hi s
manner, it becones possible for the housing to nake direct contact with a
et al is the lead end of LED pedestal 31lp. 1In this manner, it becomes
possible for the housing to make direct contact with a metal
having high heat conducting properties for heat radiation. In
addition, as shown in Fig. 6, it is also effective to form heat
10 radiating pattern 103 on rear surface 100b of substrate surface
10Ca on which wiring patterns 101 and 102 are formed. - By doing
so, heat radiating pattern 103 is formed on a different surface
fromwiring patterns 101 and 102, and a sufficient heat radiating
area can be secured, making heat radiation effective.
15 In addition, as shown in Fig. 7, a heat radiating member
40 may be directly attached to the rear surface of substrate
{ 100 as a heat radiating area, and pin rl may be connected to
this heat radiatingmember 40. Inthe case where it is necessary
to cover rear surface 100b of substrate 100 with an insulating
20 member, for example, an effective heat radiating structure can
be simply implemented by utilizing this insulating member as
the above described heat radiating member 40. In the drawings,
symbol 103 indicates a heat radiating pattern, and symbols 101

and 102 indicate wiring patterns.

25 Here, in the example of Fig. 7, heat radiating member 40



havi ng hi gh heat conducting properties for heat radiation. In addition, as
showmn in Fig. 6, it is also effective to formheat 10 radiating pattern 103
on rear surface 100b of substrate surface 100a on which wiring patterns 101
and 102 are forned. By doing so, heat %&diating pattern 103 is formed on a
different surface fromwring patterns 101 and 102, and a sufficient heat
radi ating area can be secured, nmaking heat radiation effective. 15 In
addition, as shown in Fig. 7, a heat radiating nenber 40 nay be directly
attached to the rear surface of substrate 100 as _a heat radiating area, and
pin rl mylpPsifeeredass 4¢hmadreat 3Bt ihg MABEEUE, LR Hie GfSe where
it is necessary to cover rear surface 100b of substrate 100 with an

i nsul at i ngwlereenives badsr ddbadpl esednaefd dadtyv 6 IR&abyraaeaidhgd st Medtture can
be sinply inplenmented by utilizing this insulating nenber as the above
descri bed hediaradgastngchembed088, $snchhasdf améngsy thsysbimlis<108)d,nditcat es a
heat radiating pattern, and synbols 101 and 102 indicate wiring patterns.
25 Here, ibpecthesepappliblef tbi g¢fficikeat yr adilakiseg eanbeha40 a3 Heerpl aced
-on base 400 nmade of alum num Therefore, in the case where this base 400 is

used asp a BeakustBK ByoRr avkdi Rrgdaahealy meatieat 400 tof MGUs®A00x, such as
fins, to this base 400, it becones possible to efficiently rel ease heat

‘that has been 5 f@rl%usf%ﬁfm@%bt&%l@éIf%&ni@r&%rll% Eorbasgrd0hot is
of course effective to forma cooling structure

by providing a water jacket, as shown in the figure, within base
400, inplace of or in addition to heat radiating structure 400x.
In this case, heat radiating member 40 is provided with a cooling
10 source, and therefore, it corresponds to a cooling member,
according to the present invention, rather than to a heat
radiatingmember. A cooling sourcemay, of course, be connected
tothe abovedescribedheat radiatingpatternl03scasto function
as the cooling pattern of the present invention.
15 Alternatively, an effective configuration can be gained
by making an electrical connection of pin rl, which is the lead
{ end of LED 3 that has been mounted on the substrate, to heat
radiating pattern 103 on the above described substrate, or to
a cooling pattern where a cooling source is added to the heat
20 radiating pattern so as to achieve a voltage clamp. Also, the
pin rl as the lead end of the LED 3 may be connected to a heat
radiating member or a cooling member through the heat radiating
pattern or the cooling pattern.
Furthermore, it is possible to provide a structure where

25 pin rl penetrates heat radiating member 40 so as to be directly



by providing a water jacket, as shown in the figure, within base 400, in
place of or in addition to heat radiating structure 400x. 1In this case,
heat radiating nenber 40 is provided with a cooling 10 source, and
therefore, it corresponds to a cooling fbrber according to the present
invention, rather than to a heat radiating nenber. A cooling source may, of
course, be connected to the above described heat radiating pattern 103 so
as to function as the cooling pattern of the present invention. 15
Alternatively, an effective configuration can be gained by meking an

el ectri cal CEBRREELAORC P2 DT 44, @ﬁﬁq@hlﬁsatqﬁﬁqeiifkﬁeﬁ& bRCLEDS WIHME has
been nmounted on the substrate, to heat radiating pattern 103 on the above
descri bed §bhbsvVePatageocledr & scoditi mgIsaiveEry %%ool i ng source is
added to the heat 20 radiating pattern so as to achieve a voltage clanp.

Al so, the pin rFigs e licadneanlafgehecnED -Sanlil e baimecaédngol Indeat
radi ati ng menber or a cooling nenber through the heat radiating pattern or
t he cool i ngIpatvara. cEuttiker fote, the tesposkebeeat oupbevi dé BEBS rBicd e €
where 25 pin rl penetrates heat radiating nmenber 40 so as to be directly 24

connect®d boabasiel 409ituhichlig andheateshbky WwitHde caservhaiag sfecayol t age
clanp is not negatively affected. Fig. 8 (a) is an enlarged cross-sectional

vi ew al ongalsi 8owN! 14 tHild fobufled. ndat ncddiea €AsE Pl s nunheroofni&bs 3
are 5 placed longitudinally and |laterally w thout intervening space.

pins rl of respective LEDs 3 are connected, are connected to
each other, and these heat radiating patterns 103 are formea
avolding the portions where pins al and kl of at least ancdes
10 A and cathodes K of respective LEDs 3 penetrate substrate 100C.
Accordingly, in the condition where a great number of LEDs 3

are long%tudinally and laterally aligned, heat radiating
patterns 103 exhibit a grid or an analcgous pattern, as shown
in the drawing, in a manner where the portions where pins al
15 and k1l of ancdes A and cathodes K penetrate substrate 100 form
islands which are isoclated from heat radiating patterns 103,
{ exhibiting a dotted pattern or an analogous pattern when viewed
asawheole. HeatradiatingpatternslO3securetheheatradiating
area by utilizing as large an availlable area of substrate 100
20 as possible, and the figure clearly shows that the width of the
heat radiating patterns is greater than that of wiring patterns
101 and 102. Of course, the same holds in the case where a cooling

pattern is formed.

In addition, though in the above described embodiment,

25 the lead position of a pin rl is aligned in an approximately



As shown in this figure, heat radiating patterns 103, to which pins rl of
respective LEDs 3 are connected, are connected to each other, and these
heat radiating patterns 103 are forned _avoiding the portions where pins al
and kl of at |east anodes 10 A and cat hodes K of respective LEDs 3 penetrate
substrate 100. Accordingly, in the condition where a great nunmber of LEDs 3
are longitudinally and laterally aligned, heat radiating patterns 103
exhibit a grid or an anal ogous pattern, as shown in the drawing, in a
manner where the_ portions where pins al .15 and kl of anode and cat hodes K
benetrate. SGBELTHERL 10D it hEst SHME AR o 8 IR Hedd 10 drh REA R at s ng
patterns 103, exhibiting a dotted pattern or an anal ogous pattern when
viewed asPa2Pfofathofgal, rifdilst iddg OSSR 169 BédGrePLRE Réat2t 4t i ng
area by utilizing as large an avail able area of substrate 100 20 as

possi bl e, #Adin Remangar evhgreathgyshows at et anhes wisdv hevpdtive theaatanadi at i ng
patterns is greater than that of wiring patterns 101 and 102. O course,

t he sanme helkdshowunt tre Eiase SwWirdr,e ia codkrnge guatareren the Boreedtihl ofadueti on,
though in the above described enbodi ment, 25 the |lead position of a pinr

i s al i ghed aich aahmppr, 0Xk Medre \s2bhe SiaAighbrking affdcthel ead possdémons of
pins al and kl of anode A and cathode K, it is also possible to place pins

rl, al andjnklntion mRNeJaiweere they forma triangle as viewed in the
pl ane, as shown in Fig. 8 (b) , in order to enhance the strength of the

In addition to the above, a variety of medifications are
possible in a scope which does not deviate from the gist of the

present invention, such that the present inventiocn is applicable

10 to a variety of LED arrays, including a segment.



5 attachnent, as long as the basic working effects of the present invention
are gained. In addition to the above, & ariety of nodifications are
possible in a scope which does not deviate fromthe gist of the present

i nvention, such that the present invention is applicable 10 to a variety of
LED arrays, including a segnent. 26 What is clained is: 1. An LED wherein a
can type LED is provided with an anode, a 5 cathode and an LED pedest al
wi t hin a housing, and connection ends of the anode and the cathode | ead at

| east to the outside of the housing, so that a voltage can be applied

bet ween the anode and the cathode via these connection ends, wherein the
LED is characterized in that a condition of isolation is maintained 10

bet ween the connection end of said anode and the housing, as well as between
t he connecti%n en?_of aid cathode and the housing, and a lead end thermally
connect ed tWYN8bisFlaiESdisdestal is formed of an insulating-material and is
provi ded outside of the_housing and is fornmed of an insng;ing material. 15

2. The LED accor di né\ft BEB wharein aqantape &EL sprovideshwi ARYdedg  and the
| ead end of the LED pedestal are electrically connected to each other. 3.
The LED5accethivdmandatldpedeshbwibie pihoeding, andaonaectieaendsofidet i on of
t he housing, together with the | ead end of the LED pedestal, is 20 fornmed of
an i nsul at iamgpdeetret thel cathdthr lead at benst tntiectutsidessfdhe bbusing, amtet aand  t he
cathode are formed of a conductive material. 4. The LED according to any of
Caims 1 toscltagehanhastfiplaeibdtiveehahe bhiBde and the cathode via these connection

ends, wherein

the LED is characterized in that a condition of isolation is maintained
10  between the connection end of said anode and the housing, as well as between
the connection end of said cathode and the housing, and a lead end thermally
connected to said LED pedestal is formed of an insulating material and is

provided outside of the housing and is formed of an insulating material.

15 2. The LED according to Claim 1, characterized in that the housing

and the lead end of the LED pedestal are electrically connected to each other.

3. The LED according to Claim 1, characterized in that at least a
portion of the housing, together with the lead end of the LED pedestal, is
20 formed of an insulating material, whereas the connection ends of the anode and

the cathode are formed of a conductive material.

4. The LED according to any of Claims 1 to 3, characterized in that the
lead position of the lead end is set substantially directly beneath the LED

25  pedestal.



| ead position of the lead end is set substantially directly beneath the LED
25 pedestal. 27 5. The LED according t@ Caim4, characterized in that the
t ead position of the lead end is set if'a portion which is approximately
aligned with the center of a transparent portion that is attached to the
housi ng, together with 5 the LED pedestal. 6. The LED according to any of
Clains 1 to 5, characterized in that the |ead position of the lead end is
aligned in an approximately straight line with the |ead positions of the
respective connection ends of the anode and the 10 cathode. 7. The LED
according to any of Clains 1 to 6, characterized in that an LED elenent is
pl aced on the LED pedest in a.copditi.on of electrigal, ipnsulation. 15 8.
The LED accordin 't%ﬁyﬁéﬁcﬁr' Pﬂdadmf,l' %ﬁ%ﬁé@f@‘f’i‘e@akﬂ‘#ﬁﬁé a diode
nmakes a connecti on g‘%tm n the anode and the, cathode in an anti- _parallel
manner wi t A EAEOhRedrag endds set imaaperbongy ﬁﬁgpfw@aaﬁlmaél,gn@ﬁamﬁt erized
inthat the diode is a Zener diode. 10. The LED according to any of O ains
1 to 9, chdhacenter pbd transparant porfiendhatds atteched tmBredidusing nogethenwithdi ode
pedestal within the housing, and an 25 insulating plate of which the
surfacebi s thedd®ypedesttb h a netal is used for the 28 Zener di ode pedestal.

6. The LED according to any of Claims 1 to 5, characterized in that the
lead position of the lead end is aligned in an approximately straight line with
the lead positions of the respective connection ends of the anode and the

10 cathode.

7. The LED according to any of Claims 1 to 6, characterized in that an

LED element is placed on the LED pedestal in a condition of electrical

insulation.
15
8. The LED according to any of Claims 1 to 7, characterized in that a
diode makes a connection between the anode and the cathode in an anti-
parallel manner within the housing.
20 9. The LED according to Claim 8, characterized in that the diocdeis a

Zener diode.

10. The LED according to any of Claims 1 o 9, characterized in that a
Zener diode is installed on a Zener diode pedestal within the housing, and an

25  insulating plate of which the surface is processed with a metal is used for the



11. The LED according to any of Clainms 1 to 10, characterized by being used
for the emssion of ultraviolet |ight. 12. An attachnent structure of an
LED, characterized in that in a conneéfion of an anode and a cathode of an
LED where said anode, said cathode and an LED pedestal are provided within
a housing to wring patterns provided on a substrate, a lead end which is
thermally connected to said LED 10 pedestal is forned of an insulating
material and is provided outside of the housing of said LED, and a heat
radi ati ng ling pattern is provided independently of the
W ring pat It%;grh%ga%bn&gs%?d %ﬁ‘bstrate and the lead end of said LEDis thermally
connected to the heat radiating pattern or the cooling pattern. 15 13. The
attachment structure of an LED according to Claim12, characterized in that
the | ead end of e D t hag. been nou d on a_ substrate i .
electrically conhgcttgegﬁ ﬂ‘é‘:‘:ﬁé’&g oA Ya®" I}B‘éﬂttgr ' artaﬁ’@“@Sgliﬁyr}Ebem%at tern
of said substrate. 20 14. The attachnent structure of an LED according to
d ai m 12 orused for depgmisern ofgdtrayielablighthe heat radiati ng pattern or the
cooling pattern is formed on the rear surface of the substrate on which the
wiring patterns are forned. 25 15. An attachment structure of an LED,
characterized in that in a 29 connection of an anode and a cathode of an
LED where sai d afd@deArsaltathneattrsicectarecofean LED, peatesteaizedrin thatdnriaded wi t hi n
a housing to wiring patterns

connection of an anode and a cathode of an LED where said anode, said

cathode and an LED pedestal are provided within a housing to wiring patterns
provided on a substrate, a lead end which is thermally connected to said LED
10  pedestal is formed of an insulating material and is provided outside of the
housing of said LED, and a heat radiating pattern or a cooling pattern is
provided independently of the wiring patterns on said substrate and the lead
end of said LED is thermally connected to the heat radiating pattern or the

cooling pattern.

15
13. The attachment structure of an LED according to Claim 12,
characterized in that the lead end of the LED that has been mounted on a
substrate is electrically connected to the heat radiating pattern or the cooling
pattern of said substrate.
20

14. The attachment structure of an LED according to Claim 12 or 13,
characterized in that the heat radiating pattern or the cooling pattern is formed

on the rear surface of the substrate on which the wiring patterns are formed.

25 15. An attachment structure of an LED, characterized in thatin a



provi ded on a substrate, a |lead end which is thermally connected to said LED
pedestal is fornmed of an insulating matgyial and is provided outside of the
5 housing of said LED, and a heat radiating nmenber or a cooling nmenber is
directly attached to the rear surface of said substrate in a manner that the
| ead end of said LEDis thermally connected either directly to the heat

radi ati ng mnenber or the cooling nenber or indirectly to the heat radiating
menber or the cooling nmenber via a heat radiating pattern or a cooling
pattern whicohne&iorl6f pi anbde dndndaplendtest 4y LED vheraédid r@ofdaf dedns of said
substrate. 16. The attachnent structure of an LED according to any of C ains

12 to 15, gftasdrcied bid ¢FED pedlbethl dderoviltdd withihe Heeaing @Akhaihgdpaftatdser n or
the cooling pattern differs fromthe width of the wiring patterns by a

| arge mar gidyovidedldn a HiBs@hieds NERNENG WHIEH 1Y BiePhhaflf) cbRRe&eq b dhido O any of
Claims 12 “to 16, characterized in that the LED is”used for emtting
ul'traviol etpeldegﬂltl is formed of an insulating material and is provided outside of the
5 housing of said LED, and a heat radiating member or a cooling member is
directly attached to the rear surface of said substrate in a manner that the lead
end of said LED is thermally connected either directly to the heat radiating
member or the cooling member or indirectly to the heat radiating member or

the cooling member via a heat radiating pattern or a cooling pattern which is

10 provided independently of the wiring patterns of said substrate.

16. The attachment structure of an LED according to any of Claims 12
to 15, characterized in that the width of the heat radiating pattern or the cooling
pattern differs from the width of the wiring patterns by a large margin.

15
17. The attachment structure of an LED according to any of Claims 12

to 16, characterized in that the LED is used for emitting ultraviolet light.



