1 SPECI FI CATI ON LED AND ATTACHVENT 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 clahp the voltage 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 exanple, is greatly deteriorated by
ultraviolet light, and emts a | apgelragpunoNof heat, while output is

| onered as the quality of resin changes in a resin nold type, and

therefore, types thatpepeanpehTahteMERT aTkRO0QUREr0edieb tinme are limted 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 |ed out of the

housi ng, kR-BcRBHRS' ophere ngggggggois appl i ed between the anode and the

cat hode via these connection en r light 25 em ssion fromthe interface
betme%n the PN |l ayers of the LED 2

Field of 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 the 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 of LEDs, such as a
15 resinmold type and a can type, an ultraviolet LED, for example,
is greatly deteriorated by ultraviolet 1light, and emits a large
amount of heat, while output is lowered as the quality of resin
changes in a resin mold type, and therefore, types that are
reliable for a long period of time are limited to the can type.
20 This can type 1is 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 ancde and the cathode are led
out of the housing, in a manner where a voltage is appliedbetween
-the ancde and the cathode via these connection ends, for light

25 emission from the interface between the BN 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 made of a netal. 8 In 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 ati onesémdst pladesl acthvelhcadopt 2dg. HAihg.s 1dght ligste htestad from
illumnation device 1 for product inspection which is appropriate for use

in the casge fOf @xedPl®y aswberige prodiset $oas et taspect @t ysi gl drefdaeet ed
illumnation. This illumnation device 1 is forned of a surface la for

mounting 45 414y waricht { 86 ta0dires) kB ©hé Woved negneavend elomf igueh tasrt he
inner surface of a cylinder or the concave surface of a cone, and of a

gr eat nunpﬁg%ygg clal;%?,ﬁa I\é%% ch arepdeasaly: aoumaed on, Hhige sHrd ageail.a for

nount i ng em Ies wthout i'ntervening space. However, it has

conventTonal Iy been AnoUGht hat Jd ;Ls,; 20 dfS LWL 1@ Rravide aneat

radi atlon structure on the r surface of “surface or nounti ng
emtting bodies which curves in this illumpation device 1. Therefore, no
Specific TRedte tadiht PBACreRAEr: PRE BT bR DENi nete LI%- 2 B BEcvih ng  an
air layer AS that intervenes between LEDs 2 and a frame nenber 25 | b, which
merely al RBAS Pt FTIHERT YRS HR A& LEARS gppsSsion, as well as

negative effects on durability and longevity caused by heat

stress. According to the prior art, however, nc examples are

10 cited where a heat radiation structure is actively adopted.

Fig. 14 illustrates an illuminaticn device 1 for preduct
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 light emittingbodies in a curved concave form, such as the inner

surface of a cylinder or the concave surface of a cone, and of

a great number of LEDs 2, whicharedenselymountedonthis surface

la formounting light emitting bodies without intervening space.

However, it has conventionally been thought that it is

20 difficult te 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 member

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 nmakes 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 forgs an LED2 is formed of a materi al
havi ng a high thermal conductance, and one of connection ends al and kl of
an anode A and a cathode Kis nade to nmake netallic contact with housing
21 in one of lead positions 2la and 21K (21k in the figure) provided in
housi ng 21, so that heat can be radiated to the air from housing 10 21.

Though i n15hEés rexamdbene se eld:eatiore R so8cepialilos twenkso . a9-the 2ahqve
descri bed cat hode K which conducts to a body 21b of the housing, reflector

R may be formedrifrbeysk NG k Ry dBaNSha®f ndk891 4@ 1 Yo BN WA the
“structure allows cathode’ K to be mounted in a nounting hole provided in

Dody 210 Bheb i1 BoHSL MecSednihls, G368l 3021 SIS ofn By douSiNg 2L and

cat hode are in a condt |on efe’ they are’ mutua In the f
“figures, | s 10a and 10b dlca mnrln att rns. The me.effects as
in such a itrug uré"¢a éiﬁg?n Snea H%tgése Ter e Pﬁgt dff héF&e IS
made to conduct to_refl ect nd _housi n 0 SUMVARY E | NVENTI ON
In the cas8 hfefB QHSEEBSh QFWSgSBéha mﬁégf &d%ﬁ?ﬁ&ﬁ spﬁégtﬁﬁgr dopt ed,
however, housing 21 is charged with either the polarlt% of anode A or that
of cat hod@okguﬁganﬁﬁer@fl@r%ne of connection ends al and kl of an anocde

A and a cathode K is made to make metallic contact with housing
2linoneof leadpositions2laand2lk (2lkinthe figure) provided
inhousing 21, so that heat canbe radiatedtotheair fromhousing
10  21. Though in this example, a reflector R conceptually works
as the above described cathode K which conducts to a body 21b
of the housing, reflector Rmay be formed in housing 21 by means
of digging in a manner where the structure allows cathode K to
be mounted in amounting hole provided in body 21b of the housing.
15 In this case alsc, reflector R, housing 21 and cathode K are
inaconditionwheretheyaremutuallyconductive. Inthefigures,
symbols 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 anad 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,



. to the above de

25 short-circuiting or discharge occurs between housing 21, 4 connection
ends al, k1l and the |ike 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 LEBs 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 attachaenhestidotarnds afl ,akl L&D the at kedeSkrddcelrn DEOer2 t caachingve this
obj ect, the present invention provides the follow ng neans. An LED of the

present iaventd dm ksme €aBebypseddiipy ovildede Phtboanf@nodRiud ieatdhede and
" an LED pedestal within a housing 15 in a manner where at |east the

connect i opcengs; of « {heyanade and sthies saLbpde are ssh Qittud Onthige Qutsi de of

~the housing for a voftage appl’i ed between the anode and the cathode via

these conRGLLOM.endS, (Charkact ori 2atkd 1 d Baknt e, iyl al bndsgandi i on is

mai nt ai ned ween the connection end o above ano and the

housi ng, as meIA as $ethen thew%%g?ﬁcgion qpq %% th? Sa_]pove de%%;k ed

cathode and t he Hous h%, and 'Rt /184 d en £RET T8 T hetharM onnect ed

can hlg%clrﬁ} g%giléggngﬁgepsgeaxlrené iegrfoa\{cigfnqufgélsci)g? a%fd v%l?fclqoclésnl ng.

effectively avoid the occcurrence 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 order 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 connection ends of the ancde and
the cathode are led cut to the outside of the housing foravoltage
applied between the anode and the cathode via these connection
ends, characterized in that the insulating conditiocn 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 in a condition 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 accunul ating portion, can effectively be

l et out to the outside of the housingbvia 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 additisargh theahousi nNigeats il ecter LEAlI pyddssednnacied ifs ame 10 both
t he anode and the cathode, and therefore, it becones possible to

ef fecti vehyiaved £t themeact eng @ oaft iwrmotant kakedififrergnse 1detovgerca
housi ng and a connection end of adjacent LEDs which beconmes the cause of

short-cirgybtd ng. and 4 %Bﬁaﬁé}@mﬁg‘%d B cbhBeesenWIgHe LEDsJare iphaced
relatlvely densely 15 I't is desifable to nake an electrical connection

betveen  {fie hauts Nausing apc e diaad gnd. oy Lhe 1L3E?u9%§%§t§élggs¥\@'@a§ﬂe

voltage is ground or t e In order to prevent

potentlal of the.hpusin fro be n t|v form at

| east a p%??%%%r Q% S|%}Om%§52 gng%éé?lon ?%%l%ead SR lF%the LED

pedest al , of %fu ati.n materi a caont r ast mnth forna&lon of the
in

connect i of"@ ?%mléhgagogﬁﬁ ?%%S%Q}%éﬁ%SSFuﬁec% §EH

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 both the anode and the cathode, andtherefore, it becomes possible
to effectively aveid the occurrence of a potential difference
between a housing and a connection end of adjacent LEDs which
becomes the cause of short-circuiting and discharge, even in
the case where LEDs are placed relatively densely.

15 Tt is desirable to make an electrical connecticn between
the hcousing and the lead end of the LED pedestal of which the
voltage is clamped to the ground or the 1ike, 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 the connection ends
of the anode and the cathcode ¢of a conductive material, in order
to make it possible for a metal to make contact with the housing
so as to directly draw out heat.

25 It is preferable for the lead position of 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

| ead end 6 to be set directly beneath the LED pedestal, or to be set in a
portion which is approximately in lineéwith 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 atblexi bete dtoasetyioventatantiobj echd midediah, tdwe forke isstunknown. 10
It is appropriate to place an LED el enent on the LED pedestal in an

el ectri cahlpyoitrsed atraEhCc OB b OFx ithd O gain L ongal Nt ke ebheetsopfrrehe
present invention. It is preferable to connect a di ode between the anode and

the CaFhO@%athéBeﬁet%oP@{@h|ﬁﬂaﬂ“ﬁ@ﬂ%&t@hh@hntbh@h@@%ﬁdéﬁhgJ'%oggih%&der to
effectively protect the LED fromstatic electricity and surge voltage. It is

especi al | y. desi .abl.eol Lol by 51 di pde. 46, be, aZaner; dinge, Jn hi scase, it

is desirable to use an insulating plate ace |I's processed

W th met.al f a ner. .di 20 pedestal in the configuration where the
Zener%Eio éops%ﬁﬁs%éﬁlégd%Fggﬁﬁ the housing via the Zener diode 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 cbject of which the focrm 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 to connect a dicde 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 diocde.

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

20 pedestal in the configuration where the Zener diode is installed
within the housing via the Zener diode pedestal in order to make
the Zener diode functicn 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 to wiring



t he 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 i ndependently of the wiring 5 patterns on the above
descri bed substrate and the | ead end of the above described LED is

t her mal | ypgohaecs gor 4ol ddil snheatub gtaditat,i ens patttenre dravdoa &negpdenern can
be cited. Here, the cooling pattern indicates a heat radiation pattern, a
portion whiwhiightleetool ingcsowrcced oo thet dlvetry desalribeg d heD pyakamals 10
connected to. It is desirable for the above described |lead end of the LED

that has beesigewrtiet 9ot eSS bedttEl Owherekewdd calil ¥yt icopaeticed to the
heat radiation pattern or the cooling pattern of the above descri bed

substrategyi f %@anr% QP EVENt; 4 he ot ROt effdfleRfedthe, logad rend 10fi nighe LED

from becom ng unstab In this case, it is desirable to formthe heat

radi atg ong, PRLEELNLQM e@%b%qzcé 29 haLer 0,08, Lhecr an sHEfAGe) Und

substrate Wwring patterns are fornmed, In or
s o8 oL LV BERELD Dol DRGSR Dt etk o
radiation pattern or cocoling pattern can be cited. Here, the
cooling pattern indicates a heat radiation pattern, a portion
of which a cooling source for actively cooling the system is
10 connected to.
It is desirable for the above described lead end of the
LED that has been mounted con the substrate to be electrically
connected to the heat radiation pattern or the cooling pattern
of the above described substrate, in order to prevent the
15 9potential of the lead end of the LED from becoming unstable.
In this case, it is desirable to form the heat radiation
patternorthecccolingpatternontherear surfaceof thesubstrate
onwhichthewiringpatternsare formed, inorder toappropriately
provide both the wiring patterns and the heat radiation pattern
20 or the cooling pattern for effective heat radiation.
Blternatively, as for another preferable attachment
structure of an LED having an anode, a cathcede and an LED pedestal
within a heousing in the case where the above Qescribed 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 w thin a housing in the case
where the above descri bed anode and cathode are connected to wiring
patterns provided to the 25 substrate, 8a 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

t her mal | ycoonaeceddtdi tieetdlyoto dddsrhead LERQte ore henbierider datheéheool i ng
menber, or thermally connected indirectly to this heat radiation nenber or
t he cool i hgusenbherf tNé abavhedd scadbad LAD, paid s a heratar edds t hgn petdoenn

provi ded independently of the above described wiring patterns is cited. 10

Here, theceogl iogl Meghrembadi Lat@sracheatat adipdd oo rfdalca @ su@ddeon of
whi ch a cooling source for actively cooling the system is connected to. In

order to gphgReeddie hralfiadiatipacebtaecinditnd 3 0f baatbye- 1o dmka the

width of the heat radiation pattern or 15 the cooling pattern greater than

the wt hd%ESFgﬁeW £ERY Pattbéﬁrgétlggrm ﬁé@ L3¢ HRLG A [ﬁ’e W 4N Of e wiring

patterns sho nat ura to be a w that all ows a
required punt gf gurrent ro I1;r(?nm he p |n1_'E of é’ifw Im|ec(%ucc}ance
heat EHISS?an nd the™r T ke, w% %né?h of' gﬁe EHE T BYIRTS
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 cooling member indicates a heat radiation member, a
portion of which a cooling source 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 than thewidthof thewiringpatterns
by a large margin. The width of the wiring patterns should
naturally be determined tc be a width that allows a required
amount ¢f current to flow, from the point of‘view_of inductance,
heat emission and the 1ike, 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 anbunt of current carrying capacity.
Accordingly, large margin refers to a case where the width of the heat

radi ation pattern or the cooling pattérn is clearly different fromthe
standardwi dth 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 patteyhnbecapagient erln Hdre cheewwteheothe heldkl igly Hepatiremngs. O
course, it is not necessary for the wwdth to be great throughout the entire
porti on opatberhedts seaadt atheralpatd eencr bbetl lve atolalridngt gyt t €onexautplegt her
there may be a portion of a small width. The sane effects can be gained in

the case y\@ﬁg@ nd F@i Patdesrs &bl oMs Wiedth toF baecehégetiamlar canyeyedrio a
portion 10 ich is wder, outside of the area to which the LED is attached.

Fur t her mog 8.t Hak 861 fRE Pt t&ah BEERE i@ Ak rAVRE RS N I bn @A FI8d w il ¢ Vi di ng
the integrated pattern area by the integrated pattern distance being

great ef tpggttgggg.of?ffteodxégé,nqtp%t gp@fﬂgcé\ggsggafwewe Siude £33e where

slits div cool1ng pattern at radiation pattern into a

plurality of rtions, h _of .whi ch has idth sma t han that of the
b i ng. pepbarhen rethgoiEivs By YRtk S S G lb A P e MR Ra e e

radi ation pattern or. coolin attern appears.to be a pattern .
o? the cocling pat erpn, 1;but ra%%er, there maypbe a portion of

a small width. The same effects can be gained in the case where
the pattern allows heat t{o be effectively conveyed to a portion
10 which is wider, cutside of the area to which the LED is attached.
Furthermore, large margin can refer to an average width gained
bydividingthe integratedpatternareaby the int‘egrated pattern
distance being greater than that of the wiring patterns.
Alternatively, inthe casewhereslitsdivide the coolingpattern
15 or the heat radiaticn pattern into a plurality of portions, each
of which has a width smaller than that of the wiring patterns,
that is to say, in the case where, substantially, one heat
radiation 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, according to the present invention, in view
of the heat radiation effect. It is dédirable in the above attachnent
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
st ruct ur eofthangt&bndiavin sirgieirf togmewankiting pbtentsal ot dhecasesibgwher e
they are applied to an ultraviolet LED having a | arge anount of heat

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

therefore, types: tbhefitdich, teki abbeef@ssarioag mes it ehet h€aahRehtm ted to
the can type. 10 A way to prevent heat accumulation in such a can type

W thout —gausingrs laerén ¢tk §é @gg%rlfcﬂc%&%eekbﬁg heen i delohdegieed.  As
descri bed above, accor ing to the present I nventi even |n the case where

LEDs are @k@&eehe dax%lyf dansely a ciokenn gkL léa@%ﬁ A4 o0 tbe

effectiv preve . |ve avol hort ircu
?LZC“?EP.%%%?' S8t ¢ “els%'fbéﬁe%f%s?e"ft 1 AR e e ?al P”
ultraviolet LEDs are greatly deterioratedbyultraviolet light,
and emit a large amount of heat, and therefore[ types that are
reliable for a long period of time are limited to 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 to increase the
reliability, durability and safety cf the apparatus without 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 cne 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
per spective view conceptually showi ng Bl heat 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 afront viewof the LED, Fig. 6 is a view showi ng a nodification
of the prébentEDinvention; Fig. 7 is a view showi ng anot her nodification of
the present 10 invention; Fig. 8(a) is a cross-sectional view along |line
VIITT-VITIT of Frijg.73 iBi g.cBogdb)sest rowvaewishowi ny peommdinf o€atherl.&it;her t han
the above nodifications of the present invention; 15 Fig. 9 is a
cross-sectional rvgewscancept dabllynshowiwngfathei ngotype illum nation 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 is a view showing a modification of the present
invention:

Fig. 7isaviewshowinganothermodificationof thepresent

10 invention;

Fig. 8(a) is a cross—-sectional view along line VIII-VIII
cf Fig. 7;

Fig. 8(b) is a view showing a modification other than the
above modifications of the present invention;

15 Fig. 9 is a cross-sectional 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 conventicnally used;

25 Fig. 13 1s & front view of the LED conventicnally used;



anount of current carrying capacity and the standard width of wring
patterns; 20 Fig. 11 is a view conceptual |y showi ng the appearance of an
LED conventionally used; Fig. 12 is a perspective view conceptually show ng
a conventional heat radlatlng struct dZe, 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 PTION OF THE PREFERRED EMBODI MENTS In the foll owi ng, one
enbodi neranadf the present invention is described in reference to the

drawi ngs. The attachnent structure of an LED according to this enbodi nent
is applied to thiey miudnticng of o s 44y Bowdnl ol ehascaemb@ istridgt shewshigght | y
different fromthat described above on a substrate 100 that forms surface |a
for mountd ngihd otypen 1lumgna boch esevfcel tonvnathonEdeviaee dttachpdoduct

i nspection using reflected illumnation shown in Fig. 12. Fig. 9 shows an
illum nation device 1 for product inspection using reflected 15

illum nation, on which LEDs 3 according to this enbodi nent are nounted, and

Whi chi s Mf@ft@&'dth‘ﬁEsﬁﬁEFﬁﬁRtBatM%QMEWs Fig. 12, except for that
the portion that corresponds to

In the following, one embodiment of the present invention
is described in reference to the drawings.
The attachment structure of an LED accérding to this
embodiment is applied to 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. 9. A silicone fililing 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 1b maybe formed sc as
to occupy the portion which approximately corfesponds to the
air layer, and a heat radiationplatemay intervene between frame
1b 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 occupyllhe portion which approximtely
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 prinmarily ultraviolet LEDs,
referred to as can type as described in the prior art, having a so-called

t hr ee- pi nappruptrilineethensed utee pEbs 3 @ad puimbroiy bisdango Bdt I&dsshown in
Figs. 1 to 7. That is to say, an LED 5 3 has an LED pedestal 31p that is

surroundedeby¥rasdanedes Asard tyvgad hedacKcandea faftieetmri &y Wit madusj ng 31,
in a manner where pins (generally referred to as |eads) al and kl, which

are the gosnecti oy endeofpanadevhtand gRthede ke aad L 8aliheuoUtiedde from
| ead positions which are set in a base 31b in disc form 10 that forns

housi ng 3ﬂmu§9n§h§i, a;YoLL 898 Mﬂgﬁlhtl 3@9 9Si Oﬁ‘hggoﬂ%_ﬁ@esziﬁt el 3G9 bet ween

the PN layers in an LED el enment 32 aced w thin housing 31 can be applied

bet veen 23S ARNLOANOE o Kupg Lhepe l pa abiatdakdy Il 1o
which either 15 transpare or_ trans] ucent, pr.ovided to _housin 1 above
pase 31boohEoREck APEDA "oV - Fol Btio s HAE P bd ThAdUOR T R
pins (generally referred to as leads) al and kl, which are the
connection ends of ancde 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 1ight emission from
the interface between the PN layers in an LED element 32 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, preovided to housing 31 above base
31b, as described above. Reflector Ris formed.through 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 thHet like as the resin. In addition, in

t he present enbodinment, a lead end |leads to the outside of housing 31 as
the third pinrl in the condition where the lead end is thermally connected
to the above descri bed 25 LED pedestal 31p, while maintaining a condition of
i nsul ation 14 between pin al of the above descri bed anode A and base 31b of
housi ng Yetwsengbin asl et weenapbrektestrihedabovee desard hede gathede K and
base 31b of housing 31. Concretely speaking, through holes 31la and 31k, as

well 5 agon®ung iy, hod eyadly ,aanedifand gad ikl lgad hposbbivengeset-iakdt he
bottom of housing 31, and pins al and k1 of anode A and cathode K are

inserted LotQ-80rkespeNgLo8 throyghnhbgokesy33a, and 31k, 1in a condition of
isolation, and at the sanme tinme, pin rl ich leads out from LED pedest al

3lp [s made to dmke-diLepto onlag], M uidh 6e1Eespendllg Suningenol e 31r,

or is mude to nake In contact w th nounting e 31r via a heat
radi at.i ng_ el _ast qner or.exanpl e, a_heat, radi ating_sil.icone ruhb or a
noat - Pad &t MM ed R Rat Tho T hPsR eRerht CeubeedheehigeF i Thstnt fng
hole 31r is thermally and_electrically_connected to pedestal 31p. 15 Base
390 of “hoRRT H S PO RS anr S iadts B S A b D al REG Mgl cathods

K are inserted into corresponding through holes 3la and 31k,

in a condition of isolaticon, and at the same time, pin rl which

leads out from LED pedestal 31p is made to make direct contact

10 withcorrespondingmounting hole 31r, or is made tomake indirect

contact with mounting hole 31lr via a heat radiating elastomer

{forexample, aheat radiatingsilicone rubber oraheat radiating

resin) having a high thermal conductance, so that mounting hole

31lr is thermally and electrically connected to pedestal 3lp.

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

PinrlislocatedinaportiondirectlybeneathLEDpedestal

31lp 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 ¢f 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 31lcx cof this transparent

25 portion 31lc. In addition, pins al and k1 of ancde 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 Ihe top of transparent portion 31c
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 pinrl is located in a portion directly beneath
center 31cx of this transparent 25 portion 31c. In addition, pins al and ki
of anode K and pashodend8 Knabetpositieened panbofhwhides isf thiemmall lwhi ch is
thermally connected to LED pedestal 31p, and these pins al, kl and rl have
a positi opahneetatiitonsAEDpoadieseal Ity asadaligned iappsdxikiahelyrl ihava
straight line. 5 Pinrl, together with housing 31, is fornmed of a materi al

havi ng hlgfpcﬁslleﬁltdﬂ@&eaa@lbﬂ@mw wEQREUHd Wbt ¥. a Shaees aphelosaanteiins al and
kl of anode A and cathode K, and the sides of through holes 3la and 31k

whi ch arelgrgvggggl?ﬁtr§§gggtlver correspondi ng | ead positions of housing
31 are filled In w 10 an insulating material z, such as glass or a

si | i cope rubberpmig OFASE LS. 01 LA rcondl L] o1 S syl 2Li.an

insulating layer havrrng a ermal coh uctivity, such as an epoxy
resin, an_imde m_nu n|tr|ge éntervenes

d
et ween LEDY b GnBRERas & *agﬁﬁfﬁpga £ LR S

between pins al and k1 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 31p. In Figqg.

15 5, symbols 34a and 34k indicate conducteor wires (bonding wires).

In addition, as shown in Fig. 4(a), a Zener diode ZD makes

a connection between anode A and cathode 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. ThisZenerdiodeZDisplacedonZenerdiodepedestal
3lzwithinhousing 31, andaninsulatingplateofwhichthesurface
is processed with a metal is used for this Zener diode pedestal
31z.

25 Meanwhile, patterned substrate 100 ¢f 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 théreeof, where the LED itself is provided
with a defense against 20 static electricity and surge voltage w t hout
losing its properties. ThisZenerdi odeZD spl acedonZener di odepedestal 31 z
wi t hin 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 | Emat3 erawed Siulis ttrcattdel @@ eskenki gmbsdimennhiack t6nhEDse8,aceor di ng
to the present enbodi nent are connected, is wutilized as surface for

mount i ng htiightzedridd isng- fleadi 6od acafnt ifFigg 19 ghtardiits ipotesised Wit hfcopper
or the like using a mask, so that pairs of wiring patterns 101 and 102

whi ch corpresppndirki tig bheckwsecpoliatht Eegpateof arhed.i Keh uddeidt bomakR, t hese
wring patterns 101 and 102, a heat radiating pattern 103 on which a

maski ng pEOGess ofiRQl YirM e ngrpiheetike d 5 LAY nioedQYtni soPERYLERE
i ndependently of "(that is to say, wthout crossing) the above described

Wi ring p ée{h%st%%h;t‘?%%gm&g%géo%ﬂ %o*}%getd.r a%%&&ﬂﬁ% ngf]%tt%%elgﬁg*ﬂﬁa a large

n'argin relative e wrin patterns

rel ati onshij bet the, wi.dt h_o irin atterns, 101 102, .and_t he
] oot hTaE o e o Natheolt PR PG S Bt AN Mg BATa 0,

consi derati on, of o C . . .
maskingprocessofpolyimideorthelikeiscarriedout isprovided

independently of (that is tc say, without crossing) the above
described wiring patterns. The width of 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 cof 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 radiatingpattern 103 isclearlydifferent fromthe standard
width of wiring patterns 101 and 102 that corresponds to the
20 amount of current carrying capacity. In the case where the
allcowable 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 amount 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. Accordingly, large margin indicates a
case where the width of heat radiatiiag pattern 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 w dth
is 1 mmwhen the wiring patterns are nade of copper and have a thickness of
30 m croncraabddy t Megcadd idAerse rahe sardurtr naft ioner resita toiammrshiings capaci ty

i ncreases or 25 decreases, the standard width is proportionally increased or

17 decr easetvedr ghel@liblusleatmrsunt tef natrnentr elaatdyamshicppacheivwess t he
al I owabl e anmount of current carrying capacity and the standard width. This

figure i s 9FARA2SHMIARG: .t henk el @ldonsi s ke mas shBe i ARRWHY rof acubngnt
carrying capacity and the standard 5 width Tora nunber of tenperatures, with

the standard, Wi dtheal 00t Egecld&teg{tabaf%},J%nsr&%ﬁ&%@@Hatth%f w:;gﬁag@a

carrying capacity along t ongi tudi nal axis, In the case ere the wiring

PaLt e6ne Al FRAS Olmf. £ QRIS OLLL NG, NAYEHAHILEARASSAGl: S0P, PLg The

wi dth”of Heat radiating patte . et €rm ned” | 0" consi n of the
e a4 1 e SRR BRSO DEg CLBL IR EBREEAEDL S g
patternsgqgﬁgghgﬁ%%gitudinalaxis,inthecasewherethewiringpatterns
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 relationships 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 Dbecomes a useful margin, in view of easy recognition of heat
radiating pattern 103 relative to wiring patterns 101 and 102,
and prevention of mistakes in the attachment of an LED. Symbol
104 indicates an insulating ccating film, such as an epoxy resin
or an imide based resin that covers the surface of the substrate.
20 Inaddition, respectivepinsal andkl of anode & andcathode
K are connected to the above described wiring patterns 101 and
102, and pin rl, which is thermally connected to LED pedestal
31p, 1s connected to heat radiating pattern 103,

As described above, an LED 3 of the present embodiment

25 1s 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 p@revention of m stakes 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 cat hode
K are connected to the above described wiring patterns 101 and 102, and pin
ri, whichpededtel nilp yowosise teefd HoudliFY pddestidle k&fpingsaconnddéteédnt o heat
radi ati ng pattern 103. As descri bed above, an LED 3 of the present

embodi NnENdf 121 HAreV bdedewnt Bipial bif ¥hbab A sntheooBlihy TONRrectedlto LED
18 pedestal 31p outside of housing 31 while keeping a condition of

insul at i 0&‘3Q%t\!‘#@éhp%ﬂnaklOchaB@QlQo&eaKdaH@Uﬁbﬁgiﬁ , 383 well as between pin
kl of cathode K and housing 31. Accordingly, an LED 3 having this structure

can make heat thé&d— d%%tﬁtn%lﬂavmb%iés%r@rcltm%@cgﬁ%&a@ec%wl ating
portion, be effectively conveyed to the outsi de of housing 31 via pin rl,

as_shgwn P%LEB% AU 4 Flwﬂlcﬁjjréé‘a @ aﬂ:élﬂﬁ.\ff‘éfn%é@?'&?oﬁl nrl

| eads “out a mann con easi ng
oppropri e, é&ﬂwisz%“qrgﬁ%zg e 'uz%&cﬁe AR kR, O
secure a giqfég:g%g%nhggithe arrows in Fig. 5. In 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 also be gained, as shown in the figure, and
therefore, it becomes possible to secure a sufficient heat
radiating 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 ancde 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, aswell as between housings
20 31 andpins al and k1, of adjacent LEDs 3, effectively protecting
LEDs 3, andeffectivelyenhancingthereliabilityofillumination
device 1.
In particular, housing 31 and pin rl are electrically

connected toeachother, andtherefore, housing 3l canbeactively

25 wvoltageclampedbyutilizingpinrl, 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 illumnation devicéd9 of 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 kl, of
adj acent LEDs 3, effectively protecting LEDs 3, andeffectively enhancing

t he reli ahi kiahyloé mdirum ivetd e theent €eil.all m pavelotliarh ilsodssngaBleand pin
rl are electrically connected to each other, and therefore, housing 31 can
be acti vefor a2bidohiyagelicdamert hyduthé ildikeg phasrdaimnd tthe potentkal of
housing 19 31 can be maintained without fail at a |l evel which is desirable

for avoi dimg e ¢irschalge Bttt | i ke, abAus igal, nkAg thadepbectsonobrt he
present invention. In addition, the lead position of pinrl is set in a

portion difecll xsbgg%am é%&@ff@&tc?ﬂr&l@y ML LEo BeqRAELI0B1E! otSﬁZt to

LED pedestal 31p and has a sma t hermal resistance, and therefore,

et el caLEeH A8 n B e ot G105 as o PR peaRy L P B T R T e

the | ead oSl on of B IL 1 08%0ndfeord® PILUL00: 0L Ol] 2, 080X Metely

providesahighthermal conduction, inamanner where heat release
can be expected to be effectively carried out.

In particular, the lead position of 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 31lc, 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
approximatelystraight linewiththe leadpositionsof respective
pins al and kl of anode A and cathode K, and therefore, even

20 in the case where LED 3 is attached to a lccation that is
three-dimensionally curved, as the surface of 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 negatively'affected

25 Dby 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 hed0, 15 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 dddiesidimensiaonsd chmeur vealised bhetlsarflacecopim sonecshosn in  Fig.
9, this LED 3 can be attached in a nmanner where the direction of the
generatrix of tI sddonechecon®es lidrersgafe &s pllhecdi bpdEDpedefstiane3abi gnment
of the pins, w thout being negatively affected 25 by the curve, and it

becones possi Bbadieiehf getévetyrayel di fooit 26h cod then <ol rat,t pehnent caused
by the three-pin structure. 1In addition, LED elenent 32 is placed on LED

pedestal 31p dd & LI %t@lfouecl %%t i ¢ab 5k AL Hegaamqewemeeeedp' nri
can be prevented wthout fail frombeing negatively affected 5 by anode A

N SBLNE HA AEDPedEsi Al Iy HoEgy 0uL0es rﬁgfg.nt embodi nent, Zener

di ode kKes™ ~ connec ween ano and cat ho Kin an anti-parallel
raner i £hin st Sl o 1 A0 L LR RSB sl 28

connection between anode A and cathode K in an anti-parallel
mannerwithinhousing 31, providinganeffect where LED3protects
itself from static electricity and surge veoltage. This Zener
10 dicde 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 dicde can be appropriately
prevented from being changed due tc the effects c¢f anode A and
15 cathode K, and thus the above described effects can be gained.
Similar effects can, of course, be gainedbyusinga 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 required 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 wheresubstratel0C, 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 with a netal is
used for this Zener diode pedestal 31z, and therefore, the properties of

t he di ode can be appropriately prevertled 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 edz:t Bl Comy enttitonal liyt r20lucdqui rede ¥ orenler didradlementadfiasdoh-an LED
3, and heat radiating pattern 103 is provided to this substrate 100

i ndependent |addift 1 s f iang lpatatiarys ct01ERAd3 102 swrirwmitddED B teds heat
connected, in the present enbodinment, and therefore, a heat radiating area

can be effﬂiéﬁ/ﬁ’hd goIteeh 1 9, & rﬂHee[emgtt@mffoQﬁrm@aQnd@E@@@a@n 2anwhere
substrate 100, which is an existingpart, can be effectively 21 utilized

wi t hout i rQduc fs Menber foy sheain radiatd o -, Heaaddhbk gp
pluralltﬁﬂ%f LEDgQgigfg connggfed to thlsnﬁggi radfétlns patternlge and

th , i f I
pa?gfgﬁlJ&QE%%%?H?§§F§%¥%EB %gt§€$%6€€%§need&ﬁ%FL£eq%%%ﬁg%te%ﬁgﬁroughout
t he entlret ave a dlsconngctlon n the.mddl e, as Iong .as an
oot v YA ol B et bR S Bt LS, i PR % ah ek 2rRad2, Moy

and 102, and therefore, can be e5| ned nuch re easjly,
heat réiea51ng area can %cured ike wf&in&lpatterns 101

and 102, and therefore, can be designed much more easily, and
can undergo a masking process much more easily, in comparison
10 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, and therefore, it becomes possible to securea sufficient
heat radiating area in heat radiating pattern 103 for further

15 effective heat release.

Conventionally, it has been believed that it isdifficult
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 aimensions, as is seen in this illumination device,

20 andtherefore, theeffectsthataregainedbyapplyingthepresent
inventionareextremelylarge. Inaddition, theworkingeffects
cf the above described LED 3 and the attachment structure thereocf
are extremely significant 1n the case where they are used for
an ultraviolet LED having a large amcunt of heat emission or

25 for an attachment structure of ultraviolet LEDs having a large



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
large margin, and therefore, it becorEs possible to secure a sufficient
heat radiating area in heat radiating pattern 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

pl aced on the surface of a substrate which spreads in three dinensions, as
is seen iamthns of| hedhathoasdenice, 20 andtherefore, the effects that are
gai ned by applying the present invention are extrenely large. In addition,

t he wor ki ng ef figets, vietdenabove destigbedtidis 3oantdheheeaptachoent
structure thereof are extrenely significant in the case where they are used

for an ubbreveetesrbéERbhavingtadl argenaseunt eheheBbvendssicenpved 25 for an
attachnment structure of ultraviolet LEDs having a | arge 22 anount of heat

em ssi on. ofes&imbte. concratasConfjguriald s 1o hbesiesnesbirvexapitions are
not limted to those in the above described enbodinent. At |east a portion

f the hoysi G ¢l A %M - - ed 10f ,d LRG; i @licpt oget h
0 ® OIH%/%% £d &%S%{Eﬁ{eﬁfleazcdf%%gﬁgg%%%&ggé%ﬂ@itﬂ%ln@%ﬁlwlch oget her

wth pintr whi ¢ 'S estal 31p. I's manner, it

becomes gscshiebkgazioéné %?E ﬂBH%e’B%étoal”%S. di fﬁccthi%oﬂggﬁgrw 11@ b%cgﬁte%l
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. ¢, it is also effective to form heat
10 radiating pattern 103 on rear surface 100b of substrate surface
100a on which wiring patterns 101 and 102 are formed. By doing
so, heat radiating pattern 103 is formed on a different surface
fromwiringpatterns 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 radiating member 40. In the 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, heatZ¥adiating pattern 103 is forned 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 mays lpd acerhectleals¢ ¢t 00 hiasehefita Inadinati .ng Thembépr40. ihmhdheacsase where
it is necessary to cover rear surface 100b of substrate 100 with an

i nsul at i ngh@pPe netxea feor 0exapphecd att ef heeti ¥yénkeay pradiiating ssheaet ure can
be sinply inplenmented by utilizing this insulating nenber as the above

descri bedri@ait {agi &t + et MBEDLI040. sildh the iray ngs chisymele 103, ndi cates a
heat radiating pattern, and synbols 101 and 102 indicate wiring patterns.

25 Here, pha-bhesexampis:of +5i grricibRal¢r adiakkBonRBEDE 40123 Laepl aced on
base 400 nmade of ‘alum num Therefore, I1h the case where this base 400 is

Fins. 5o Trra el ot heHt Rl g g e Pl 0o e B R OB, el ense heat
t hat has been _caqnduct ed ferg heat L %i ting nme er 4sotg§ctb§rs§46%0. It is
of course effecf Ve ?%ijblrrr?\ a %?Eh& gctrg%ﬂ%'ec% y"d y

by providing a water jacket, as shown in the figure, within base

400, inplaceof 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 & cooling member,
according to the present invention, rather than to a heat
radiating member. A cooling sourcemay, of course, be connected
totheabovedescribedheat radiatingpatternl03soastofunction
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 mcunted on the substrate, to heat
radiating pattern 103 on the above described substrate, or to
a cooling pattern where a cooling scurce 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 cooling4enber, 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 making an

el ect ri catonwaneediton kafsepidn Or,| whwhhchs iz hidee béadt, endtiod d==He Ihelat has
been nmounted on the substrate, to heat radiating pattern 103 on the above

descri bedtsubstietge oOlakp iB foel hegapatkeynatiieceea.cool i ng source is
added to the heat 20 radiating pattern so as to achieve a voltage cl anp.

Al 'so, the pin rlgas theikead endifed beokEDs3caynBe ¢oanect&dy ttana heat
radi ati ng menber or a cooling nenber through the heat radiating pattern or

the Coolivﬁzfaﬁffnof@{ hej ot e, pd ted S R«Q’?eggé)laeﬁdﬁ%}g@@ﬂ%@ss@% ure

where 25 pin rl penetrates heat radiating nmenber 40 so as to be directly 24

connect gl oRase M0 ML | 308 DAL 1 s cLfe, Sose aere oot vol L age
view along line VM 1|:VIIL of Fig 7 in the.case where er of LLEDs 3
are 5 piASEUNTBgT BB fal 15 BR0 TSR e A W nBat CEREE, Vomt re 4pacE
pins rl of respective LEDs 3 are connected, are connected to
each other, and these heat radiating patterns 103 are formed
aveiding the portions where pins al and kl of at least anodes
10 A and cathodes K of respective LEDs 3 penetrate substrate 100.
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 analogous pattern, as shown
in the drawing, in a manner where the portions where pins al
15 and k1l of anodes A and cathodes K penetrate substrate 100 form
islands which are isolated from heat radiating patterns 103,
exhibiting a dotted pattern or an analogous pattern when viewed
asawhole. Heatradiatingpatterns1l03securetheheatradiating
area by utilizing as large an available 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 casewhereaccoling
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 kIl of at |east anodes 10 A and catdtodes 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 anodes A and cat hodes K
penet r at es subs§ratld nE0Q1tbrirhe ilskanpss whi chs arfepiisel at edd kbmtheabdeadi ati ng
patterns 103, exhibiting a dotted pattern or an anal ogous pattern when
viewed asawmleathdent w,aditatisnglpatpesasblO3sarilae: thimdedt, madaati ng

area by utilizing as |arge an avail able area of substrate 100 20 as

possi bl e, xane & hedduiBeebeaidy rohavns tthah glikea wivitdnef ihhehe Peaheradi ating
patterns is greater than that of wiring patterns 101 and 102. O course,

the same holds,yd ihheigasg (wher s, &,cp0! H:Bgenﬂém:ér‘@hé Sse‘lqarr@&\ Jin¢addi tion,
t hough in the above descrlbed enbodi nent, 25 the lead position of a pinr

5 ol et DR REPLOXARGELY <2 ﬁ&éﬁ?‘bﬁm g otickh Lo hand cpasichions of

pi ns al and aho and cat al'so possi ace pins
ri, at andn Kl Ona.amanngr where they forma triangle as viewed in the
plane, a5 EROWACT n*EF g?%8"¢B) , in order to enhance the strength of the

In addition to the above, a variety of modifications are
possible in a scope which does not deviate from the gist of the
present invention, such that the present invention 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, a variety of nodifications are

possi ble in a scope which does not deviate fromthe gist of the present

i nvention, such that the present inverfion is applicable 10 to a variety of
LED arrays, including a segnent. 26 What is clainmed is: 1. An LED wherein a
can type LED is provided with an anode, a 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 5 of the housing, so that a voltage can be applied

bet ween tHet drfodel adtEd heS cat hode via these connection ends, wherein the
LED is characterized in that a condition of isolation is maintained between
t he connecti on lendAofLEHavHeaaode and tivive LR dsiornviatedwi chan beodeen t he
connection end of said cathode 10 and the housing, and a |lead end thermally
connect ech tatdaidd LED ampdddspaldeissaprevided autsisdegpf ahblechoouschon2. . The
LED according to Claiml1, characterized in that the housing and the | ead

end of thendEBpedesiabdarenelerd cagably 1dadconnested tlotaacbupthee. 3. The
LED according to Claim1l, characterized in that at |east a portion of the

housi Bg, d@gﬂié“@{od@itr{}a{t he kead endol1ebgkheakEb=pgggstal, bkswbennmedeof an
i nsul ating materi al, ereas 20 the connection ends of the anode and the
cathode ay i JOrIRH Qe cathode via these connection ends, wherein
the LED is characterized in that a condition cof isolation
is maintained between the connectiocn end of said ancde and the
housing, as well as between the connection end of said cathcde

10 and the housing, and a lead end thermally connected to said LED

pedestal is provided outside of the housing.

2. The LED according to Claim 1, characterized in that
the housing and the lead end of the LED pedestal are electrically

15 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 formed of an insulatingmaterial, whereas

20 the connection ends of the anode and the cathode are formed of

a conductive material.

4. ThelEDaccordingtoanyofClaims1to 3, characterized
in that the lead position of the lead end is set substantially

25 directly beneath the LED pedestal.



a conductive material. 4. The LED according to any of Clains 1 to 3,
characterized in that the |ead position of the lead end is set
substantially 25 directly beneath the LED pedestal. 27 5. The LED according
to Claim4, characterized in that thé&7l ead position of the lead end is set
in a portion which is approximately aligned wth the center of a
transparent portion 5 that is attached to the housing, together with the LED
pedestal. 6. The LED according to any of Clainms 1 to 5, characterized in
that the |l ead position of the lead end is aligned in an approxi mately
straight line with the | ead positions of the 10 respective connection ends
of the anode and the cathode. 7. The LED according to any of Clains 1 to 6,
characterized 5.n rhatpLabp d&Erelengnto Gl qiracied coarblae elrERepedastabti n a
condition of electrical insulation. is 8 The LED according to any of
daims 14Kk leathpbattebnzed the 1dwd ehdiiedgefbkes poranrecihornbesween the
anode and the cathode in an anti-parallel manner within the housing. 20 9.

The LED agoording {0 {2103 mﬂ%a@@rdea%@ﬂ frthat e dicodepbgracgener
di ode. 10. 'The LED according to any of Clainms 1 to 9, characterized in that

a Zener OEIP%SU ) éﬁéé %g o%%’l‘?l ?ﬁ&tﬂ@f’%&% ke D PLhethg housi ng,

and an i ns ate o) the

6. ThelEDaccordingtoanyecfClaimsltob, characterized
in that the lead position of the lead end is aligned in an
approximately straight line with the lead positions of the

10 respective connection ends of the ancde and the cathode.

7. ThelLEDaccordingtoanyofClaimslto6, characterized
in that an LEDelement is placed on the LED pedestal in a condition

of electrical insulation.

15
8. ThelEDaccordingtoanyofClaimsltc 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. Tne LED according to Claim 8, characterized in that

the diocde 1s a Zener diode.

10. ThelEDaccordingtoanyofClaimsltc9, characterized
in that a Zener diode is installed on a Zener dicde pedestal

25 within the housing, and an insulating plate of which the surface



28 is processed with a netal is used for the Zener diode pedestal. 11. The
LED according to any of Clains 1 to 10, characterized by being used for the
em ssion of ultraviolet 5 light. 12. An attachnent structure of an LED,
characterized in that in a connectioR8df an anode and a cathode of an LED
where said anode, said cathode and an LED pedestal are provided within 10 a
housing to wiring patterns provided on a substrate, a lead end which is
thermally connected to said LED pedestal is provided outside of the housing
of said LED, and a heat radiating pattern or a cooling pattern is provided
i ndependeid Ipy cafe stsreal wil £ hngy megatlt eésnssen foad dhsubsteatds caledpedeskedd end of
said LED is thermally 15 connected to the heat radiating pattern or the
cooling pattern. 13. The attachment structure of an LED according to Claim
12, characterized in that the lead end of the LED that has been nounted on

a substrate is @l ectrhiecaHry ac@veGied i driie dfeatl a3Ghy adiat i1g, pattern or
the cooling pattern of said substrate. 14. The attachnent structure of an

LED aCCOf&Hé‘Eaé@eﬂﬁé&n by2o@ind3ussharaet entzedi k8ibhabrt h@tt_ns@&on@@l ating
pattern or the cooling pattern is formed on the rear surface of the

substr5ate %? on which the wring patterns are forned. 29 15. An attachnent
structure of an LED, characterized in that in a connection of an anode and
a cat hode of an LED where

12. An attachment structure of an LED, characterized in
that in a connection of an anode and a cathode of an LED where
said anode, said cathode and an LED pedestal are provided within

10 a housing to wiring patterns provided on a substrate, a lead
endwhich is thermally connected to said LED pedestal is provided
outside of the housing of said LED, and a heat radiating pattern
or a cooling pattern is provided independently of the wiring
patternsonsaidsubstrateandthe leadendof saidLEDisthermally

15 connected to the heat radiating pattern or the cooling pattern.

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

20 radiating pattern or the cooling pattern of said substrate.

14. The attachment structure of an LED according to Claim
12 or 13, characterized in that the heat radiating pattern or
the coolingpatternis formed on the rear surface of the substrate

25 on which the wiring patterns are formed.



sai d anode, said cathode and an LED pedestal are provided within 5 a housing
to wiring patterns provided on a substrate, a lead end which is thermally
connected to said LED pedestal is provided outside of the housing of said
LED, and a heat radiating nenber or @9ooling nenber is directly attached
to the rear surface of said substrate in a manner that the | ead end of said
LED is 10 thermally connected either directly to the heat radiating nenber
or the cooling nmenber or indirectly to the heat radiating nenber or the
cooling nenber via a heat radiating pattern or a cooling pattern which is
provi ded i ndependently of the wiring patterns of said substrate. 15 16. The
attachnment structure of an LED according to any of Cains 12 to 15,
characterized irp.t hah &beanhdébht oft tet heabf sadiEl, agapaictenrd zed the
cooling pattern differs fromthe width of the wiring patterns by a |arge
margi n. 20,347 .1 nThecahhaehmBAt o StaGyR ahdan tEhass S iRy LED RA¥reOf
Clains 12 to 16, characterized in that the LED is used for emtting

U|traW(ﬂ§§iaEgBHe,saidcathodeandeﬂlLEDpedestalareprovidedwithin
5 a housing tc wiring patterns provided on a substrate, a lead
endwhich is thermally connected to said LED pedestal is provided

outside of the 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 cof said LED 1is

10 thermallyconnectedeitherdirectly to the heat radiatingmember

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 provided independently of the wiring patterns

of said substrate.

15
16. The attachment structure of an LED according to any
of Claims 12 to 15, characterized in that the width c¢f the heat
radiating pattern cr the cooling pattern differs from the width
of the wiring patterns by a large margin.
20

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.



