1 DESCRIPTION LED LIGHT SOURCE UNIT s TECHNICAL FIELD  The present invention relates

. to a light emitting diode (LED) light source unit which employs a light emitting diode (LED) as a light
*source and which is excellent in heat dissipation performance. 10 BACKGROUND ART Ine.g.a
liquid crystal display device comprising a liquid display element and a backlight, it has been common to
use a small size fluorescent tube so-called CFL 15 (compact fluorescent lamp) as a light source for the
backlight.  The above CFL (compact fluorescent lamp)light source employs such a structure that Hg
(mercury) is sealed in a discharge tube so that ultesctatray®R0 emitted from mercury excited by
discharge will hit a phosphor on a tube wall of CFL (compact fluorescent lamp) and will be converted to
visible light. In consideration of an environmental aspect, recently, it has been desired to use a
substitute light source which does not use 25 hazardous mercury. Recently, an LED light source unit

using a light emitting diode (LED) as a lightE8ukdéHds BOERtBedH T

5 TECHNICAL FIELD
The present invention relates to a light emitting
diode (LED) light source unit which employs a light
emitting diode (LED) as a light source and which is

excellent in heat dissipation performance.

10
BACKGROUND ART
In e.g. a liquid crystal display device comprising a
liquid display element and a backlight, it has been
common to use a small size fluorescent tube so-called CFL
15 (compact fluorescent lamp) as a light source for the

backlight.

The above CFL (compact fluorescent lamp) light
source employs such a structure that Hg (mercury) is
sealed in a discharge tube so that ultraviolet rays

20 emitted from mercury excited by discharge will hit a
phosphor on a tube wall of CFL (compact fluorescent lamp)
and will be converted to visgible light. In consideration
of an environmental aspect, recently, it has been desired
to use a substitute light source which does not use

25 hazardous mercury.

Recently, an LED light source unit using a light

emitting diode (LED) as a light source has been used in



2 various fields. For example, as a new light source for liquid crystal display devices, one using a light
. emitting diode (hereinafter sometimes referred to simply as LED) has 5 been proposed. LED provides
‘light with directionality, and especially in a surface-mounted type such as one mounted on e.g. a
printed board, light is taken out in one direction. Accordingly, as is different from a conventional
structure employing CFL (compact fluorescent io lamp), there is little loss of light, and thus, it is used as
a backlight light source of a planar light source system (Patent Document 1). Reflecting demands for
lower price and iygrovsENt {1k painous efficiency and environment regulations, a 15 backlight using
LED as a light source has started to be widely used as a backlight for liquid crystal display devices. At
the same time, to meetfdamardsntol djghees lamitaunce iofiquiskarysial display tevic#s and enlarging a
display area, there has been a progress in increasing 20 the number of LEDs mounted on a printed
board and increasingshe buthg i aitlcdey impvedhe dasourd of lukiighhcendswansr, ditads LED

light source, the luminous efficiency is not high, and when LED emi_trs@g?ht, the 25 majority of the input
power will be discHifg&d Be Bhsdar SAMRhLBPsIcEfiedurfeht FOa S i Y ERPg&fdthtdi®S heat and will

be heated tOsa hI%%(taenmB%@é%rgeba/.th%%%n%%ge\gides light with directionality,

and especially in a surface-mounted type such as one
mounted on e.g. a printed board, light is taken out in
one direction. Accordingly, as is different from a
conventional structure employing CFL (compact fluorescent
10 lamp), there is little loss of light, and thus, it is
used as a backlight light source of a planar light source
system (Patent Document 1).
Reflecting demands for lower price and improvement
in luminous efficiency and environment regulations, a
15 backlight using LED as a light source has started to be
widely used as a backlight for liquid crystal display
devices. At the same time, to meet demands for higher
luminance of liquid crystal display devices and enlarging
a display area, there has been a progress in increasing
20 the number of LEDs mounted on a printed board and
increasing the output in order to improve the amount of
luminance.
However, with an LED light source, the luminous
efficiency is not high, and when LED emits light, the
25 majority of the input power will be discharged as a heat.
When an electric current is applied, LED generates a heat

and will be heated to a high temperature by the generated



3 heat. In an extreme case, LED will be destroyed by such heat. Also in the case of a backlight using

. LED as a power source, such generated heat tends to be accumulated in LED and the substrate on
*which LED is mounted, and 5 along with the increase of the temperature of LED, the luminous
efficiency of LED itself tends to decrease. Besides, if it is attempted to increase the number of LEDs to
be mounted or to increase the input power in order to incgease the brightness of the backlight, the 10
amount of such heat generation will increase, and it will be important to further remove such heat.  In

order to reduce thg-Beat agglingulatigr péae LELsaounted heam ard Bewelee e Bmperakire rise of
an LED chip, a mounting metal film on which an LED chip is 15 to be mounted, a driver wire to supply a

driving current to bleaa tED BRipcanicha bietalddsepatfera foaitlelpightseiofingatldidsipation, are formed

on an LED chip-mounting face of an LED-mounted board. Further, it has been proposed that a metal

film for heat dissiPSFisIOHRES 20VHE FAFGHFIRE t5eRe LESRSfipFrohtimydasavditrthe

thickness direction of the LED_chip-mounted board, a meéal t rou%g-hole IS formeg to co§nect a metal
[

pattern on one mafh fREe sﬁfédaﬁt a n?é’t%igﬁl}:na%er h&4t § %ff) tiBR DN the BOvEHHSin 128 side, so that
the heat 25 geneipfegh o LEDdR Leleased I hegear gidedpgial i Mialhg meighinreygh-hole

(Patent Document 2). However, in such a case, the heat dissipation may be
luminous efficiency of LED itself tends to decrease.

Besides, if it is attempted to increase the number of
LEDs to be mounted or to increase the input power in
order to increase the brightness of the backlight, the
10 amount of such heat generation will increase, and it will
be important to further remove such heat.
In order to reduce the heat accumulation of an LED-
mounted board and to reduce the temperature rise of an
LED chip, a mounting metal film on which an LED chip is
15 to be mounted, a driver wire to supply a driving current
to the LED chip and a metal film-pattern for the purpose
of heat dissipation, are formed on an LED chip-mounting
face of an LED-mounted board. Further, it has been
proposed that a metal film for heat dissipation is formed
20 on a face opposite to the LED chip-mounting face, and in
the thickness direction of the LED chip-mounted board, a
metal through-hole is formed to connect a metal pattern
on one main face side and a metal film for heat
dissipation on the other main face side, so that the heat
25 generated from LED is released to the rear side metal
film via the metal through-hole (Patent Document 2).

However, in such a case, the heat dissipation may be



4 good to the rear side metal film of the printed board, but no heat dissipation from the housing located
. ahead of the rear side metal film is taken into consideration. Accordingly, in a case where LED is
‘continuously 5 operated, there will be a problem such that due to the temperature rise of LED, the
luminous efficiency of LED itself tends to deteriorate. Further, there has been a problem that the printed
board is likely to get warped by an influence of the heat gfneration from LED, whereby it io tends to be
peeled from the adhesive tape, or LED tends to be displaced from the desired position for emission of

light, whereby theydesiregoptical ebaracterigéicmean Not bewbiinethd yinaira maialhase circuit
board having an 15 insulating layer made of an inorganic filler-filled epoxy resin formed on a metal
plate having a thitkrtessoflabaut 8 hsmigathaving vcoirctitgpatensformeticheteen, shesatl af a circuit
board for electronic equipments for automobiles and communication equipments having highly 20
heat-generating eié&rdri@€ompeReARIROUAEHThR oh2 5Rke 1115 @xEOMEH P he&tdssipation

performance and electri i.nsuiation.p%{ogeréieg (P‘%een%gog#@ents 3 aIQd'Af?' gn tiga, other hand, when a
metal base circuif 5oaT8 (.9m¥§l'oy|lng & nietabase plate aviﬁ& atRIkAEECEFAROuUt 2 mm is used

instead of a rintedB9aidled s PRETAIE? CPEIR 4POd551 dpclnaliondietiorianoe dritbeut ©

providing metal through-holes or the like. However, there are problems such that the thickness of the
board tends to betlbigke 206 itre requiedsto take a larger nwnchivgHut sizedhandhe grintegboard in

view of e.g. 5 electrodes and wiring patterns, whereby the area of the board tends to be large. Further,
it is not possible totself tends to deteriorate. Further, there has been a
problem that the printed board is likely to get warped by
an influence of the heat generation from LED, whereby it
10 tends to be peeled from the adhesive tape, or LED tends
to be displaced from the desired position for emission of
light, whereby the desired optical characteristics can
not be obtained.
Further, a metal base circuit board having an
15 insulating layer made of an inorganic filler-filled epoxy
resin formed on a metal plate having a thickness of about
2 mm and having a circuit pattern formed thereon, is used
as a circuit board for electronic equipments for
automobiles and communication equipments having highly
20 heat-generating electronic components mounted thereon,
since it is excellent in heat dissipation performance and
electric insulation properties (Patent Documents 3 and
4) .
On the other hand, when a metal base circuit board
25 employing a metal base plate having a thickness of about
2 mm is used instead of a printed board, it is possible

to obtain good heat dissipation performance without



optionally bend a portion other than the LED-mounted portion, whereby there will be a restriction with

. respect to e.g. the position where an input terminal is to be 10 formed.  Further, if it is attempted to
‘reduce the thickness of the metal base plate of the above metal base circuit board to have a
construction having the punching out size reduced in the same manner as a printed board in view of 15
electrodes and the wiring pattern, there will be a problem_.such that since no consideration is given for
heat dissipation from the housing located ahead from the rear side of the metal base plate, just like in

the case of a printe@hodichbaviag #1rour-baits-lesmed therethe0lif kED isHapesated continuously,
the luminous efficiency of LED itself tends to deteriorate along with the temperature rise of LED.
Further, there hat heta apoblamilemnshaesentiiiedn tHeembhil phise eicoif bodvel desfarrds only a
little, cracks are likely to form_in the 25 insulating layer to a practically unacceptable level, and the

LED-mounted poftfdtfgartRobe fedHverfMSarkht BBCHFENE ¥E5P 7226642203035 1 PEtent

DocumentZ:JPgt%Q ?ﬁgsgg%Fgﬁ?g[@ﬂﬁﬁ“@ﬂé printed board in view of e.g.

5 electrodes and wiring patterns, whereby the area of the
board tends to be large. Further, it is not possible to
optionally bend a portion other than the LED-mounted
portion, whereby there will be a restriction with respect
to e.g. the position where an input terminal is to be

10 formed.

Further, if it is attempted to reduce the thickness
of the metal base plate of the above metal base circuit
board to have a construction having the punching out size
reduced in the same manner as a printed board in view of

15 electrodes and the wiring pattern, there will be a
problem such that since no consideration is given for
heat dissipation from the housing located ahead from the
rear side of the metal base plate, just like in the case
of a printed board having through-holes formed therein,

20 if LED is operated continuously, the luminous efficiency
of LED itself tends to deteriorate along with the
temperature rise of LED. Further, there has been a
problem such that even when the metal base circuit board
deforms only a little, cracks are likely to form in the

25 insgulating layer to a practically unacceptable level, and
the LED-mounted portion can not be freely bent.

Patent Document 1: JP-A-2005-293925



3: JP-A-62-271442 Patent Document 4: JP-A-06-350212 5 DISCLOSURE OF THE INVENTION

. OBJECT TO BE ACCOMPLISHED BY THE INVENTION  The present invention has been made to
‘solve the above-mentioned problems of the prior art. Specifically, it is an object of the present invention
to improve the 1() heat dissipation performance while maintaining the thickness of an LED-mounted
board having an LED power source mounted thereon to %e as thin as the conventional level and
maintaining the width of the board to be narrow and yet without necessity to form through-holes 15

immediately below LEDR ¢ ¢q,patteyendhempetal. filny forsheas gissipasionoon the LED-mounted surface on
the mounted-board, and consequently to provide an LED light source unit which is bright and has a

long life and which is freetfeam aldarmaga bf BED. PB-REANS TDAACCOMPLISH THE OBJECT Thus,

the present invention provides the following:
Patent Document 4: JP-A-06-350212

5 DISCLOSURE OF THE INVENTION
OBJECT TO BE ACCOMPLISHED BY THE INVENTION
The present invention has been made to solve the
above-mentioned problems of the prior art. Specifically,
it is an object of the present invention to improve the
10 heat dissipation performance while maintaining the
thickness of an LED-mounted board having an LED power
source mounted thereon to be as thin as the conventional
level and maintaining the width of the board to be narrow
and yet without necessity to form through-holes
15 immediately below LED or to pattern the metal film for
heat dissipation on the LED-mounted surface on the
mounted-board, and consequently to provide an LED light
gsource unit which is bright and has a long life and which
ig free from a damage of LED.
20
MEANS TO ACCOMPLISH THE OBJECT
Thus, the present invention provides the following:
(1) An LED light source unit comprising a printed
board, at least one light emitting diode provided on the
25 printed board, and an adhesive tape for fixing the
printed board on the surface of a heat dissipating

member, wherein the thermal conductivity of the adhesive



(1) An LED light source unit comprising a printed board, at least one light emitting diode provided on

. the 25 printed board, and an adhesive tape for fixing the printed board on the surface of a heat
‘dissipating member, wherein the thermal conductivity of the adhesive 7 tape is from 1 to 4 W/mK, and
the withstand voltage between the fixing face of the printed board and the fixing face of the heat
dissipating member is at least 1.0 kV. 5(2) The LED lightsource unit according to the above (1),
wherein the thickness of the adhesive tape is from 30 to 300 pm. (3) The LED light source unit
according to the glag¢e (g, Wihereir theothickngs® of theladitesivel tapetafr@nvdQ S8ge 50 pm. (4)
The LED light source unit according to any one of the above (1) to (3), wherein the adhesive tape
comprises from Zostowisevolthef & plinkeriasia mitcthenbesieccdponrdesaidntdig)acrylic acid
with a monomer 15 copolymerizable with (meth)acrylic acid, and from 40 to 80 vol% of an inorganic
filler having a parficiéidige 6F&EmBSt 455 aH SRR AU cRERE Bf ASmAE31638pm.  (5)
The LED light so reg L{Trkl}t according to the above 20(4), wherein the inorganic filler is at least one
member selected from the group consisting of alumina, crystalline silica and aluminum hydroxide.

(6) The LED dight sourceynivaecqrgingiteaty ansidbe.above {119/ 3inyhersin e aghesive tape
25 contains glass cloth.

(1), wherein the thickness of the adhesive tape is from

30 to 300 ym.

(3) The LED light source unit according to the above
(1), wherein the thickness of the adhesive tape is from

10 30 to 50 um.

(4) The LED light source unit according to any one
of the above (1) to (3), wherein the adhesive tape
comprises from 20 to 45 vol% of a polymer resin material
made of a copolymer of (meth)acrylic acid with a monomer

15 copolymerizable with (meth)acrylic acid, and from 40 to
80 vol% of an inorganic filler having a particle size of
at most 45 um and an average particle size of from 0.3 to
30 um.

(5) The LED light source unit according to the above

20 (4), wherein the inorganic filler is at least one member
selected from the group consisting of alumina,
crystalline silica and aluminum hydroxide.

(6) The LED light source unit according to any one
of the above (1) to (5), wherein the adhesive tape

25 contains glass cloth.

(7) The LED light source unit according to the above

(1), wherein the adhesive tape comprises a silicone



(7) The LED light source unit according to the above (1), wherein the adhesive tape comprises a

. silicone 8 rubber sheet having a thermal conductivity of from 2 to 5 W/mK and an adhesive layer
‘containing (meth)acrylic acid, formed on each side of the silicone rubber sheet, wherein the thickness
of the silicone rubber sheet is from 100 to 300 pm, and the thickness of the adhesive layer formed on
each side is from 5 to 40 pm. (8) The LED light sourcg unit according to any one of the above (1) to
(7), wherein the adhesive strength between the adhesivetape and the fixing face of the io printed board

and the adhesivesirangh bpiweemtheiadhesiveniapaanddbadiuingiface pf e heaidissipating
member, are from 2 to 10 N/cm. (9) The LED light source unit according to any one of the above (1)
to (8), wherein th# friktechdoam is @hes prirtetishozrd contprisingnan ifsetzting dayer inade dfia
composite material (prepreg) having a glass cloth base material impregnated with an epoxy resin, and
a copper foil bond@¥weeaci s Gt the AR uRkinghgy &l WhHersif apyelesbad artuit pHIeFR idformed

on the copper 20 f%il, aq%,gl{?ou h-holes are forn‘oie,d i(gnmedialto%y belc%/v the Iight gmittineguodiode
mounted. (10} fe't: Sutte bt atd r’dﬁ1gnf% thé&bove f,%hejrsm :fﬁfﬁt Qoriuctor
layer or a cogducieygs ambegdedindhe fvgyalholese 250 TheLERJObLSRuce s aecgrding to
any one of the above (1) to (8), wherein the printed board is a board having a’conductor circuit provided
on a metal base 83ch side is from 5 to 40 um.
(8) The LED light source unit according to any one
of the above (1) to (7), wherein the adhesive strength
between the adhesive tape and the fixing face of the
10 printed board and the adhesive strength between the
adhesive tape and the fixing face of the heat dissipating
member, are from 2 to 10 N/cm.
(9) The LED light source unit according to any one
of the above (1) to (8), wherein the printed board is a
15 printed board comprising an insulating layer made of a
composite material (prepreg) having a glass cloth base
material impregnated with an epoxy resin, and a copper
foil bonded to each side of the insulating layer, wherein
a prescribed circuit pattern is formed on the copper
20 foil, and through-holes are formed immediately below the
light emitting diode mounted.
(10) The LED light source unit according to the
above (9), wherein a plated conductor layer or a
conductor is embedded in the through-holes.
25 (11) The LED light source unit according to any one
of the above (1) to (8), wherein the printed board is a

board having a conductor circuit provided on a metal base



plate via an insulating layer comprising an inorganic filler and a thermoplastic resin or a thermosetting

. resin and having a thermal conductivity of from 1 to 4 W/mK, wherein the thickness of the metal base
‘plate is from 100 5 to 500 pm, the thickness of the insulating layer is from 20 to 300 pm, and the
thickness of the conductor circuit is from 9 to 140 pm. (12) The LED light source unit according to
the above (11), wherein the insulating layer comprises from 10 25 to 50 vol% of a thermoplastic resin or
a thermosetting resin, and the rest being an inorganic fillér which comprises spherical coarse particles

having a particle gizgQf a ROk 51318 @NdAhavarage Padisty size Bl dromm 1948 A9 cand spherical
fine particles having an 15 average patrticle size of from 0.4 to 1.2 pm and which has a sodium ion
concentration of @tirhdstr5@hfdpm. thefdddhaedtl lightdouroe uait Elcearakirg: tocthecphovei@ 1) or
(12), wherein the chloride ion concentration in the thermoplastic resin or the 20 thermosetting resin is at
most 500 ppm. and4hanEnE R lighesoirde oandeesditigio & daewf thetabdveWAmKio (13),

wherein the thermoplastic resin is at Jeast one fluororesin selected from the group consisting of a 25

tetrafluoroethylen@iseridSroaioxy Bt IEHeSd Pty ide fefratusdsthyirtfexdiubFtopene
copoymer apda gtogggroshienseing copphme. 40, (15\TheLER et spigs un
th i

according to any one o above (11) to , Wherein the thermosettingTesin’is a hydrogenated
bisphenol F or A typerancdeentains alheP Py esiikaviag an epoxy L valant ob sfrem3Qf to 4,000.

EFFECTS OF THE INVENTION According to the present invention, it is possible
ig from 9 to 140 um.

(12) The LED light source unit according to the
above (11), wherein the insulating layer comprises from

10 25 to 50 vol% of a thermoplastic resin or a thermosetting
resin, and the rest being an inorganic filler which
comprises spherical coarse particles having a particle
size of at most 75 um and an average particle size of
from 10 to 40 pum, and spherical fine particles having an

15 average particle size of from 0.4 to 1.2 um and which has
a sodium ion concentration of at most 500 ppm.

(13) The LED light source unit according to the
above (11) or (12), wherein the chloride ion
concentration in the thermoplastic resin or the

20 thermosetting resin is at most 500 ppm.

(14) The LED light source unit according to any one
of the above (11]) to (13), wherein the thermoplastic
resin is at least one fluororesin selected from the group
congisting of a

25 tetrafluoroethylene/perfluoroalkoxyethylene copolymer, a

tetrafluoroethylene/hexafluoropropylene copolymer and a

chlorotrifluoroethylene/ethylene copolymer.



to effectively dissipate heat generated from an LED light 10 source from the rear side of a printed board
. to a metal housing via an adhesive tape having electrical insulating properties and thermal conductivity.
‘Specifically, even when a printed board having a circuit formed on each side is used, by securing
electrical insulating properties and 15 thermal conductivity by an adhesive tape having electrical
insulating properties and thermal conductivity, it becomes possible to dissipate the heat to the exterior
via the adhesive tape without necessity to protect with a]c%verlay film (such as a polyimide 20 film) the

circuit surface on the sidestp be;fxagkto thegnetakBausiag Acordinaly itisgossbledp Qhiain effects to

reduce heat accumulation on the LED-mounted board and to reduce the temperature rise of LED. It is
thereby possible ¢@ prhideabo & D(light soarcelenit 2Fhehiel is hright thd hasseetongrife and which is
capable of suppressing the decrease in luminous efficiency of LED and able to prevent a damage to
LED. 11 BRIEF PESTRIPTIONGRIME AN IRGSohery. Fisarcss-gpetiend view illustrating an
embodiment of the LED light source unit according to the present invention. 5Ft1i'5é 2 is a cross-sectional

view illustrating aF e BHib AR BRPBYIHELED BAY I cBUnRRRESr i o/ eSitEs&t invention.

MEANINGS OF 2YNPY o 4 lobbD

EFFECTS OF THE INVENTION
According to the present invention, it is possible
to effectively dissipate heat generated from an LED light
10 source from the rear side of a printed board to a metal
housing via an adhesive tape having electrical insulating
properties and thermal conductivity. Specifically, even
when a printed board having a circuit formed on each side
is used, by securing electrical insulating properties and
15 thermal conductivity by an adhesive tape having
electrical insulating properties and thermal
conductivity, it becomes possible to dissipate the heat
to the exterior via the adhesive tape without necessity
to protect with a coverlay film (such as a polyimide
20 film) the circuit surface on the side to be fixed to the
metal housing. Accordingly, it is possible to obtain
effects to reduce heat accumulation on the LED-mounted
board and to reduce the temperature rise of LED. It is
thereby possible to provide an LED light source unit
25 which is bright and has a long life and which is capable
of suppressing the decrease in luminous efficiency of LED

and able to prevent a damage to LED.



10la. LED electrode terminal 2: Base material 3: Conductor circuit 4: Rear side conductor circuit (lead
. wire) 5: Solder connection 156: Via hole (through-hole) 7: Adhesive tape having thermal
‘conductivity 8: Housing 9: Thermally conductive insulating layer 10: Metal base plate 20 BEST MODE
FOR CARRYING OUT THE INVENTION  Fig. 1 is a cross-sectional view schematically illustrating
the structure of one embodiment of the LED light source _unit of the present invention. 25The LED light
source unit of the present invention has a printed board &&mprising a base material 2, a conductor

circuit 3 and a regfSige CORAUEIPRTSN HF THE DRAWINGS

Fig. 1 is a cross-sectional view illustrating an
embodiment of the LED light source unit according to the
present invention.

5 Fig. 2 is a cross-sectional view illustrating
another embodiment of the LED light source unit according
to the present invention.

MEANINGS OF SYMBOLS

1: LED

10 la: LED electrode terminal

2: Base material

3: Conductor circuit

4: Rear side conductor circuit (lead wire)

5: Solder connection

15 6: Via hole (through-hole)

7: Adhesive tape having thermal conductivity

8: Housing

9: Thermally conductive insulating layer

10: Metal base plate

20
BEST MODE FOR CARRYING OUT THE INVENTION
Fig. 1 is a cross-sectional view schematically
illustrating the structure of one embodiment of the LED
light source unit of the present invention.
25 The LED light source unit of the present invention

has a printed board comprising a base material 2, a

conductor circuit 3 and a rear side conductor circuit 4,



12 wherein at least one LED 1 is mounted on the conductor circuit 3, as bonded by e.g. a solder

. connection 5, and is closely adhered to a housing 8 made of e.g. aluminum having heat dissipating
‘properties via a thermally 5 conductive adhesive tape 7 having electrical insulating properties. The
conductor circuit 3 and the rear side conductor circuit 4 are electrically connected by via holes (or
through-holes) 6, so that an electric power can be input {o LED 1 from outside. ioln Fig. 1, the printed
board is, for example, one comprising an insulating sheét’'made of a composite material (prepreg)

having a glass clgthiasgnmateript kapregnatacewith apLpmyKiesia, ard axeppentpildanded to each
side of the insulating layer. On the above 15 copper foil of the printed circuit, a prescribed circuit pattern
is formed, and via holesié (tArough-holesieatelfprred immesiat dyhetomnlees LEOD 5 ,Thenda holes 6
formed immediately below the light emitting diode mounted have a role of transmitting heat 20 from
LED to the rear side GREHetaPBRSE BAIE 2, MnBMELRS RUREE P4 c8s8 wikdBigHHled board is

employed which E%s an insulating_layer. made of a composite material (prepre ing a glass cloth
base material im ‘éﬁﬁ% ﬂ’e%% 9?&&1?%?&?&‘ AR A& a ¥5%0 ptég?dﬁ%g%’éd on each side of

the insulating layet. g Rariasiarbeliagivedigiihs viaboles Gateimade 1q befiled yia hgles formed

by cylindrical copper 13 for the purpose of increasing the Issipation performance. he

thermally conducye gdbesive tapeds esediaving-theithetmal congugtivitydmpigyed oyer 5

conventional adhesive tapes in order to efficiently dissipate the heat generated during the light

emission of conductor circuit 4 are electrically connected by via
holes (or through-holes) 6, so that an electric power can
be input to LED 1 from outside.

10 In Fig. 1, the printed board is, for example, one
comprising an insulating sheet made of a composite
material (prepreg) having a glass cloth base material
impregnated with an epoxy resin, and a copper foil bonded
to each side of the insulating layer. On the above

15 copper foil of the printed circuit, a prescribed circuit
pattern is formed, and via holes 6 (through-holes) are
formed immediately below the LED.

The via holes 6 formed immediately below the light
emitting diode mounted have a role of transmitting heat

20 from LED to the rear side of the metal base plate 2, and
they are required in a case where a printed board is
employed which has an insulating layer made of a
composite material (prepreg) having a glass cloth base
material impregnated with an epoxy resin, and which has a

25 copper foil bonded on each side of the insulating layer.

It is particularly effective that the via holes 6 are

made to be filled via holes formed by cylindrical copper



LED.from the rear side of the metal base plate to the housing via a metal base circuit board. With an

. adhesive tape having no thermal 10 conductivity, the thermal conductivity of the heat generated at the
‘time of light emission of LED to the housing tends to be inadequate, thus leading to an increase of the
temperature of LED, such being practically not useful. 15The thermally conductive adhesive tape to be
used in the present invention has a thermal conductivity of from 1 to 4 W/mK, preferably from 3 to 4
W/mK, and the thickness of the adhesive tape is from 30 to 300 m, preferably from 30 to 150 nm, more

preferably from 394e 2080 Burpdfe thermalyrcansictive rdhesive tapes4ighe tsad in the present
invention is preferably one having a thermally conductive electrically insulating agent filled in a polymer

resin material, asp&itt foerdesoribed 25 hereinafter.  The polymer resin material to be used for the
thermally conductive adhesive tape 7 of the present 14 invention is not particularly limited. However, in
order to improve the adisidhermeld ya peRdertésin makeialissprefrably stec@®which is made
of a copolymer of acrylic acid and/or methacryli¢ acid 5(hereinafter referred to also as (meth)acrylic

acid) and a mondMErashoie FAHIE With SRtk IRWREEved over

5 conventional adhesive tapes in order to efficiently
dissipate the heat generated during the light emission of
LED from the rear side of the metal base plate to the
housing via a metal base circuit board.
With an adhesive tape having no thermal
10 conductivity, the thermal conductivity of the heat
generated at the time of light emission of LED to the
housing tends to be inadequate, thus leading to an
increase of the temperature of LED, such being
practically not useful.
15 The thermally conductive adhesive tape to be used in
the present invention has a thermal conductivity of from
1 to 4 W/mK, preferably from 3 to 4 W/mK, and the
thickness of the adhesive tape is from 30 to 300 um,
preferably from 30 to 150 um, more preferably from 30 to
20 50 pm.
The thermally conductive adhesive tape 7 to be used
in the present invention is preferably one having a
thermally conductive electrically insulating agent filled
in a polymer resin material, as will be described
25 hereinafter.
The polymer resin material to be used for the

thermally conductive adhesive tape 7 of the present



The above monomer copolymerizable with (meth)acrylic acid is preferably an acrylate or methacrylate

. having a C2_12 alkyl group. From the viewpoint of the flexibility 10 and processability, a preferred
‘monomer may, for example, be one or more selected from ethyl acrylate, propyl acrylate, butyl acrylate,
2-ethyhexyl acrylate, octyl acrylate, isooctyl acrylate, decyl acrylate, decyl methacrylate and dodecyl
methacrylate. Among them, a 15 copolymer of a monomer containing a (meth)acrylic acid ester
monomer is further preferred. As such a monomer, 2-etHy‘fhexyI acrylate is particularly preferred. The

thermally conductivg,glectrigally @%%%“'1%@%@&?9@ arprrated in thethermally candydeiive 20
adhesive tape 7, is preferably contained in an amount of from 40 to 80 vol%, more preferably from 50
to 70 vol%, sincetbis ihenebygposkblatihsecisa goodness tissipatiodprstormandée. As such a
thermally conductive electrically 25 insulating agent, various inorganic fillers or organic fillers, which are
excellent in electried! rsidatingspppe firsadnkytheeharteadiudivigh may bedeedf 18  An inorganic
filler may, for example, be a metal oxide such as aluminum oxide (alumina) or titanium dioxide, a nitride

such as aluminurﬁ?ﬂﬂamoﬁ%iﬁiaéﬂf%ﬂic%ﬁ#ﬁtriﬂ@%iﬁ(’foﬁ“@ RIE B AR

5 (hereinafter referred to also as (meth)acrylic acid) and
a monomer copolymerizable with such (meth)acrylic acid.
The above monomer copolymerizable with (meth)acrylic
acid is preferably an acrylate or methacrylate having a
Cz-12 alkyl group. From the viewpoint of the flexibility
10 and processability, a preferred monomer may, for example,
be one or more selected from ethyl acrylate, propyl
acrylate, butyl acrylate, 2-ethyhexyl acrylate, octyl
acrylate, isooctyl acrylate, decyl acrylate, decyl
methacrylate and dodecyl methacrylate. Among them, a
15 copolymer of a monomer containing a (meth)acrylic acid
ester monomer is further preferred. As such a monomer,
2-ethylhexyl acrylate is particularly preferred.
The thermally conductive electrically insulating
agent to be incorporated in the thermally conductive
20 adhesive tape 7, is preferably contained in an amount of
from 40 to 80 vol%, more preferably from 50 to 70 vols%,
since it is thereby possible to secure good heat
dissipation performance.
As such a thérmally conductive electrically
25 insulating agent, various inorganic fillers or organic
fillers, which are excellent in electrical insulating

properties and thermal conductivity, may be used.



hydroxide. Among them, it is preferably at least one member selected from the group consisting of
. alumina, crystalline silica and aluminum hydroxide. Further, it is also possible to select one having the
'surface treated with e.g. a silane coupling agent. ioWith respect to the particle size of the inorganic
filler, the particle size is preferably at most 45 pm, particularly preferably from 20 to 40 pm, and the
average particle size is preferably from 0.3 to 30 pm, particularly preferably from 10 to 20 pm, from the
15 viewpoint of the thickness of the adhesive tape and the filling property.  As an organic filler, a

rubber such as naturalgxbheo agatis sulpter] irilghptadighe ashar (NBR)Or gthdenapropylenediene
rubber (EPDM) is preferred. It is 20 particularly preferred to contain acrylic rubber.  The acrylic

rubber is preferakiy de madé cha polymeénofimoadyatd o wnethadrylate haviag au@2-12 alkyl group
from the viewpoint of the flexibility and adhesive properties. For example, it maybe a polymer of 25 one
monomer selectedifearhdahylachyjlsfel deprapgihacylatel wnbmymadrlard dsoblrgitstylate, n-pentyl
acrylate, isoamyl acrylate, n-hexyl acrylate, 2- 16 methylpentyl acrylate, n-octyl acrylate, 2-ethylhexyl
acrylate, n-decyl Befyfat8en Wodeyiiiiatet hbeBieciiadiate, taRIAS thyP AcRAMBEI i anoethy !

acrylate, 2-cyanog IL agtylate, 1icvanopropyl acr, éatg D %IQ%%S QBQ%mé)gl @L%rglﬁ‘%e, Qra polymer of a
. Am

t
monomer mixture having at least two types of such monomers blende ong them, a preferred

monomer is 2-ethydhgyl-agyiate tBy incprrpratieg glasgsletbra e adhesiye faRGnint0 it is possible

to remarkably improve the electrical insulating properties as well as the mechanical strength of the
adhesive tape. The-gktssilcldthes exttemelyaefteciiVamsinoent hgtarly pdevidestiie hEect asa
reinforcing material for the thermally conductive
is also possible to select one having the surface treated
with e.g. a silane coupling agent.

10 With respect to the particle size of the inorganic
filler, the particle size is preferably at most 45 um,
particularly preferably from 20 to 40 pym, and the average
particle size is preferably from 0.3 to 30 um,
particularly preferably from 10 to 20 pm, from the

15 viewpoint of the thickness of the adhesive tape and the
filling property.

As an organic filler, a rubber such as natural
rubber, acrylic rubber, nitrile/butadiene rubber (NBR) or
ethylenepropylenediene rubber (EPDM) is preferred. It is

20 particularly preferred to contain acrylic rubber.

The acrylic rubber is preferably one made of a
polymer of an acrylate or methacrylate having a C,-1
alkyl group from the viewpoint of the flexibility and
adhesive properties. For example, it maybe a polymer of

25 one monomer selected from ethyl acrylate, n-propyl
acrylate, n-butyl acrylate, isobutyl acrylate, n-pentyl

acrylate, isoamyl acrylate, n-hexyl acrylate, 2-



15 adhesive tape but also is capable of preventing electrical short circuit which may otherwise occur

. when the bonding pressure to bond the housing and the printed board is so strong that the distance
"between the housing and the rear side of the printed board becomes too close. 20 Namely, even if the
bonding pressure at the time of bonding the housing and the printed board is too strong, the housing
and the rear side of the printed board could not be closer than the thickness of the glass cloth, whereby
the electrical characteristics can be secured. 25As such ]gﬁass cloth, glass fiber excellent in quality and

cost produced by dieatyaaking raethed of spinpingit diregth-fromea melting knages s 17 preferably
employed. With respect to the composition of such glass fiber, preferred is one obtained by processing
E glass (aluminafalcitin therosilicke glass) ag bikadi, frae- dlade ¢y be arsegdfarelecttical applications,
into s long fiber. The glass cloth is preferably an electrically insulating non-woven fabric such as a wet
system non-wovelrfadfie o b. G s tihe thickRegsdhiie gasydiatitis preferablgdiony10 pm to 200
pm, more preferabl frlir# 20 pm to 50 pm. Further, in a case where io glass clgth of glass long fiber

made of aluminaRafYurA BorodiCHE R 1o BESEA e diCHRRPRLQRY I FARBHRF Bf the

thermally copductj a%h ' e (? b %#g‘ﬁ' improved, whereby the reliability of the LED light
source unit V\gi" fu%é%r egl%X ?ﬁ%?r%\?g h 3 téetr(ren'alI?/%o%dﬁcgt?\yﬁaeghe%lgveatanﬁénfpn%ﬁ:/ contain a
known polymer resin eQmposiieingitie araage nokp impaistherdesived charagieristics of the present
invention. Further, at the time of curing the thermally 20 conductive adhesive tape 7, an additive to
control the viscodityeat dedadditimersy ch lasm, madiies faragid gripaveRritveiagent s heahsiabilizer or a
colorant, may be incorporated as the case requires, within a range not to present an adverse effect.
25The thermally ésittkiive adhesive tape 7 can be cured by a usual method. For example, it may be

cured by a method such as .thermal pol¥merization by means of a ,
By incorporating glass” cloth to the adhesive tape 7,

10 it is possible to remarkably improve the electrical
insulating properties as well as the mechanical strength
of the adhesive tape. The glass cloth is extremely
effective since it not only provides the effect as a
reinforcing material for the thermally conductive

15 adhesive tape but also is capable of preventing
electrical short circuit which may otherwise occur when
the bonding pressure to bond the housing and the printed
board is so strong that the distance between the housing
and the rear side of the printed board becomes too close.

20 Namely, even if the bonding pressure at the time of
bonding the housing and the printed board is too strong,
the housing and the rear side of the printed board could
not be closer than the thickness of the glass cloth,
whereby the electrical characteristics can be secured.

25 As such glass cloth, glass fiber excellent in
quality and cost produced by a direct melting method of

spinning it directly from a melting furnace, is



18 thermal polymerization initiator, photopolymerization by means of a photopolymerization initiator or
. polymerization by means of a thermal polymerization initiator and a curing accelerator. Among them, 5
*photopolymerization by means of a photopolymerization initiator is preferred from the viewpoint of the
productivity, etc.  As specific forms of the adhesive tape 7, various types may be mentioned. For
example, an adhesive tape 1() may be mentioned which_has an adhesive layer containing (meth)acrylic
acid on each side of a silicon rubber sheet containing botdn nitride particles and having a thermal

conductivity of frgp2eermBiipkenyhrspiadhe tickness shihersiicon mbbebapeatis fiom 40 pm to
300 m, and is the thickness of the adhesive layer formed on each side is from 5 pm to 40 pm. In the
LED light source smitlof ¢fiea presénbewenpare the velie sive strengtit betaed nhifre pdbesive tape 7 and
the housing 8 as a heat dissipating member is 20 preferably from 2 to 10 N/cm, more preferably from 4
to 8 N/cm. If the FdISESARSstISHGIR I R(Ra tFdNTh G rahgR Ethedddiftslveampakbadd to be easily

peeled from the fixing face of the printed board or from the fixing face of_the heat dissipating member.
On the other haniZ58 9 BaNESVESHERGH s gl THE H1eAb AR GR H2TE Wil BES problem

WE‘ﬁ[)eé)é(.theﬁ{QdérjE v&ty rﬁ%éﬂm%g e(%eec%%‘%sley sgﬁh being 19 undesirable.
n C ng the

in handling eg‘ficieﬂgl;(
Fig. 2isa cross-sectl% al view schematrcally illustrati onstruction ‘of another embodiment of the

LED light source gt ©f the-RrESeNt in¥8AHAN A3ViABn-woven fabric such as a wet
system non-woven fabric of e.g. glass. The thickness of
the glass cloth is preferably from 10 pm to 200 um, more
preferably from 20 pum to 50 um. Further, in a case where

10 glass cloth of glass long fiber made of alumina/calcium
borosilicate glass is to be used, the electrical
insulation reliability of the thermally conductive
adhesive tape will be further improved, whereby the
reliability of the LED light source unit will further be

15 improved.

The thermally conductive adhesive tape 7 may contain
a known polymer resin composition within a range not to
impair the desired characteristics of the present
invention. Further, at the time of curing the thermally

20 conductive adhesive tape 7, an additive to control the
viscosity or an additive such as a modifier, an aging-
preventive agent, a heat stabilizer or a colorant, may be
incorporated as the case requires, within a range not to
present an adverse effect.

25 The thermally conductive adhesive tape 7 can be
cured by a usual method. For example, it may be cured by

a method such as thermal polymerization by means of a



5 an.insulating layer.

In the LED light source unit of the present invention, on a conductor circuit 3 of

. a printed board comprising the conductor circuit 3, an insulating layer 9 having thermal conductivity and
*a metal base plate 10, at 10 least one LED 1 is mounted as bonded by e.g. solder and closely bonded
to a housing 8 having heat dissipation properties via a thermally conductive adhesive tape 7.  In the
LED light source unit in Fig. 2, the insulating layer 9 of thle printed board having the metal 15 base plate
10 has thermal conductivity, whereby heat generated froht LED 1 is transferred to the metal base plate
10 via the insulatingday@r9 padwaape-dissipatetiodha teatal housing 8 hawing:heat tissipating
properties via the adhesive tape 7 having thermal conductivity. 20 Therefore, it is possible to efficiently
dissipate the heatngemerated rophicEDpo thankaising ivthouhproladicg viarholes (through-holes) in the
printed board as in Fig. 1. Further, the printed board has the metal base plate 25 10, whereby even
when the LED ligRP<oTes afttd eBniiudiRBPsh&htet foRaidta thae 300G aE 1R printed board
will not be Warpeq rlﬂ/ 1;[he heat g%réergtion 20

5

10

15

20

25

lator curing accelerator. Among them,
photopolymerization by means of a photopolymerization
initiator is preferred from the viewpoint of the
productivity, etc.

As specific forms of the adhesive tape 7, various
types may be mentioned. For example, an adhesive tape
may be mentioned which has an adhesive layer containing
(meth)acrylic acid on each side of a silicon rubber sheet
containing boron nitride particles and having a thermal
conductivity of from 2 to 5 W/mK, wherein the thickness
of the silicon rubber sheet is from 100 um to 300 um, and
the thickness of the adhesive layer formed on each side
is from 5 um to 40 um.

In the LED light source unit of the present
invention, the adhesive strength between the adhesive
tape 7 and the housing 8 as a heat dissipating member is
preferably from 2 to 10 N/cm, more preferably from 4 to 8
N/cm. If the adhesive strength is lower than the above
range, the adhesive tape tends to be easily peeled from
the fixing face of the printed board or from the fixing
face of the heat dissipating member. On the other hand,
if the adhesive strength is higher than the above range,

there will be a problem in handling efficiency, whereby

the productivity may sometimes decrease, such being



of LED, and there will be no such a problem that the adhesive tape peels or LED is displaced from the
. desired position to deteriorate the essential optical properties. In the LED light source unit in Fig. 2, the
*5 thickness of the metal base plate 10 is from 100 to 500  and the insulating layer 9 contains an
inorganic filler and a thermoplastic resin or thermosetting resin and has a thickness of preferably from
20 to 300 pm, particularly preferably from 80 to 150 pm, and the 10 thickness of the above conductor
circuit is preferably from 9 to 140 pm, particularly prefera@bgfy from 18 to 70 pm. With respect to the
thickness of the iQgidang-ayee 9, if it is less than 20 pm, the insulating performance tends to be low,
and if it exceeds 300 m, 15 the heat dissipation performance tends to be low.  As the metal base
plate 10, it is possible tBitse Dpper ar awoppes athay @hahinubeer aekdmmainilaaallgy, iron, stainless
steel, having good thermal conductivity. The thickness of the metal base plate 10 is selected from 20 a
range of from 106G ki ts50G il peefeleb ¢ foat 150 T 800 pi.anvielihickaabodimenherf base plate
10 is less than 100 pm, the rigidity of the metal base circuit board tends to be low, and its application

tends to be limiteBSndRRerd St b QW& Rt torstippPdssiSriRER AR B YsHtdPBol MRS LED is

continuously operated. Ifsélrfa@icknefs of the metal base plate 10 exceeds 500 pm, the thickness of the

LED light source tinit téhds 1o 21 he t?%?(?éuch being undesirable.  The insulating layer 9 contains a

thermoplastic resin andygr thegmpgefting4gsindgapameyntof preferably, from. 2% to 50 vol%, more
preferably from 30 to 5 45 vol%, and the rest being an inorganic filler.

invention, on a conductor circuit 3 of a printed board
comprising the conductor circuit 3, an insulating layer 9
having thermal conductivity and a metal base plate 10, at

10 least one LED 1 is mounted as bonded by e.g. solder and
closely bonded to a housing 8 having heat dissipation
properties via a thermally conductive adhesive tape 7.

In the LED light source unit in Fig. 2, the
insulating layer 9 of the printed board having the metal

15 base plate 10 has thermal conductivity, whereby heat
generated from LED 1 is transferred to the metal base
plate 10 via the insulating layer 9 and can be dissipated
to the metal housing 8 having heat dissipating properties
via the adhesive tape 7 having thermal conductivity.

20 Therefore, it is possible to efficiently dissipate the
heat generated from LED to the housing without providing
via holes (through-holes) in the printed board as in Fig.
1.

Further, the printed board has the metal base plate

25 10, whereby even when the LED light source unit is
continuously operated for more than 3,000 hours, the

printed board will not be warped by the heat generation



The thermoplastic resin to be contained in the insulating layer 9 is preferably a heat resistant resin, and
. itis particularly preferred to use a fluororesin which may be heat-melted to be combined with an
‘inorganic 10 filler. Specifically, the fluororesin is at least one member selected from the group
consisting of a tetrafluoroethylene/perfluoroalkoxyethylene copolymer, a
tetrafluoroethylene/hexafluoropropylene copolymer and gochIorotrifluoroethylene/ethylene copolymer.
isAs the thermosetting resin to be contained in the insulating layer 9, an epoxy resin, a phenol resin, a

silicone resin or ¥¥agiyhc resie Mae f&r exeMplipebeysad-hmang tb@mepne gaRtagHag not only the
inorganic filler but also a hydrogenated poly-addition type epoxy 20 curing agent as the main
component, is prafdiresl] sincegpehpek be excelldn in stheladbdsive dirémgih vritethdéeneist dase plate
10 and the conductor circuit 3 in the cured state and it is excellent in flexibility at room temperature.

25As the poly-adHpiohtjes epoxyelaiy agerte atfoty §argiehelpchpdrhipelis prefeatt vesich has an
effect to improve the flexibility of the thermosetting 22 resin after heat curing. Further, with respect to

the amount of the polydRydiffer&Bolafhte fPHE GRdrpdratdd ifid PreferrebS add from 0.8 to 1
et A U000 L OLE e ORI o
the insulating lay@k,, and the insulating layer 9 contains an inorganic
filler and a thermoplastic resin or thermosetting resin
and has a thickness of preferably from 20 to 300 um,
particularly preferably from 80 to 150 um, and the
10 thickness of the above conductor circuit is preferably
from 9 to 140 um, particularly preferably from 18 to 70
pum. With respect to the thickness of the insulating
layer 9, if it is less than 20 um, the insulating
performance tends to be low, and if it exceeds 300 um,
15 the heat dissipation performance tends to be low.

As the metal base plate 10, it is possible to use
copper or a copper alloy, aluminum or an aluminum alloy,
iron, stainless steel, having good thermal conductivity.
The thickness of the metal base plate 10 is selected from

20 a range of from 100 um to 500 um, preferably from 150 to
300 pym. If the thickness of the metal base plate 10 is
less than 100 um, the rigidity of the metal base circuit
board tends to be low, and its application tends to be
limited, and it tends to be difficult to suppress warpage

25 of the printed board when LED is continuously operated.

If the thickness of the metal base plate 10 exceeds 500

um, the thickness of the LED light source unit tends to



As the above epoxy resin, it is preferred to use a hydrogenated bisphenol F-type or A-type epoxy resin,
. and io particularly, one having an epoxy equivalent of from 180 to 240 is further preferred, since it is
‘liquid at room temperature and can be used within a range of from 60 to 100 mass% in the
thermoplastic resin. The hydrogenated bisphenol F-type or A-type epoxy 15 resin has no such a rigid
structure as compared with commonly used bisphenol F-type or A-type, whereby the obtainable
insulating layer will be excellent in flexibility. Further, sintz, the viscosity of the resin is low, a linear

polymer epoxy resin having anRRAXYRL; e@ivialgrtaffEamS800 to 4,000 may be incorporated in a large
amount i.e. at the maximum of 40 mass% in the thermosetting resin, and it will be possible to

incorporate the inorgaritéllenrasitarchas flapsd 10 hovalLbems the inkatating layer 1251t is preferred to
incorporate a linear high molecular weight epoxy resin having an epoxy equivalent of from 800 to
4,000, preferably ¥ 11, GODHOCZ, 00betomos ehé ifdlldtmgiiaydmo avherapyte adhesion will be
improved, and the flexibility at room temperature will be improved. The _content of such an epoxy resin

is preferably at m3EEA6 Yo fTHR ArablR rRlin'fifs REEIPHE Fiisdd ¥nd BRI of the epoxy

curing agent tends_to belrglativel Il,.wh reﬁ the glass transition.t efature Tg of the
thermosettina resjf‘ns’t is\fllcf(efy toa[gléy hl%giﬁgaﬁ\%?%e é)ld %ty%qnail%%r e%[fln%gs ét%%%?a’te. i0As the

thermosetting resin congliftingthedpsulatinglayes 9na phepal resin, ipRIWmide fegln, a phenoxy
resin, an acrylic rubber, an acrylonitrile/butadiene rubber, etc. may be incorporated to the resin
composed mainlyiofsulizgamygn ayelecais preferably a heat resistant resin,
and it is particularly preferred to use a fluororesin
which may be heat-melted to be combined with an inorganic

10 filler. Specifically, the fluororesin is at least one
member selected from the group consisting of a
tetrafluoroethylene/perfluoroalkoxyethylene copolymer, a
tetrafluoroethylene/hexafluoropropylene copolymer and a
chlorotrifluoroethylene/ethylene copolymer.

15 As the thermosetting resin to be contained in the
insulating layer 9, an epoxy resin, a phenol resin, a
silicone resin or an acrylic resin may, for example, be
used. Among them, one containing not only the inorganic
filler but also a hydrogenated poly-addition type epoxy

20 curing agent as the main component, is preferred, since
such will be excellent in the adhesive strength with the
metal base plate 10 and the conductor circuit 3 in the
cured state and it is excellent in flexibility at room
temperature.

25 As the poly-addition type epoxy curing agent, a
polyoxyalkylene polyamine is preferred which has an

effect to improve the flexibility of the thermosetting



15 weight epoxy resin having an epoxy equivalent of from 800 to 4,000 and hydrogenated bisphenol

. F-type and/or A-type epoxy resin. Their amount is at most 30 mass%, preferably from 0 to 20 mass%,
‘based on the total amount with the epoxy resin, in consideration of the flexibility 20 at room
temperature, electrical insulating property and thermal resistance.  The thermoplastic resin
constituting the insulating layer 9 may, for example, be polyethylene, polypropylene, polystyrene or a
fluororesin. Among them, a fluororesin 25 is preferred siff e, in addition to its characteristics that it is

excellent in the thesmaj resistance, Lhemical yasistancaand wealher resialgpee it issexagllent in the 24
electrical insulating properties, and further, in its molten state, a thermally conductive filler can readily

be dispersed theritoulite dfiotideioncdonoentrakel enthegbégmaplastics résin or thermosetting resin
constituting the insulating layer 9 is preferably at most 500 ppm, more preferably at most 250 ppm. In
the prior art, if thel Bl9I6HBe IEE€shcehtraiion Y Heetheadoplasadfesiy omtHe- thekfodetfikfesin
composition is at most 1,000 %%m, the io electrical insulating properties were good even at a high

temperature undé&a BENOIRGRY FHRARSRr, SAE NG Shtadtie relf GRAS Yh&HbSEif Yot

constituting tL:le |r}:sH(Iaat|Q oIa err9elgétpf resent l#g;w/ nitlontfhaes_q:ﬂeggrkﬁlgss?tr{%{tg% slyé:Q 1:? th&'allt1 it can be
bent even at toom temperature, and therefore, if the chloride ion concentration xCceeds 50 ppm,

transfer of ionic igputiesis likelyjedakeplagegidity, bending processability,

insulating properties, etc. of the insulating layer.
As the above epoxy resin, it is preferred to use a

hydrogenated bisphenol F-type or A-type epoxy resin, and

10 particularly, one having an epoxy equivalent of from 180
to 240 is further preferred, since it is liquid at room
temperature and can be used within a range of from 60 to
100 mass% in the thermoplastic resin.

The hydrogenated bisphenol F-type or A-type epoxy

15 resin has no such a rigid structure as compared with
commonly used bisphenol F-type or A-type, whereby the
obtainable insulating layer will be excellent in
flexibility. Further, since the viscosity of the resin
is low, a linear polymer epoxy resin having an epoxy

20 equivalent of from 800 to 4,000 may be incorporated in a
large amount i.e. at the maximum of 40 mass% in the
thermosetting resin, and it will be possible to
incorporate the inorganic filler as much as from 50 to 75
vol% in the insulating layer.

25 It is preferred to incorporate a linear high
molecular weight epoxy resin having an epoxy equivalent

of from 800 to 4,000, preferably from 1,000 to 2,000, to



at a high temperature under a DC voltage, whereby the electrical insulating properties may tend to

. deteriorate. 20 When a low chloride ion concentration is selected, it is possible to obtain an LED light
*source unit which is reliable over a long period of time. The inorganic filler to be incorporated in the
insulating layer 9 is preferably one having electrical 25 insulating properties and is excellent in thermal
conductivity. For example, silica, alumina, aluminum nitride, silicone nitride or boron nitride may be
used. 25 The content of the inorganic filler in the insulating layer 9 is preferably from 50 to 75 vol%,
more preferably frgia SiouiQvathgs the sorggniaideeipyeferneddsinas Lompsising bHepherical coarse
particles having a particle size of at most 75 pm and an average patrticle size of from 10 to 40 pm,
preferably from 15np25ved, anddphddcal ling Paiticléy having eomveeage pattickesiwé bi fioen 0.4 to
1.2 pm, preferably from 0.6 to 1.0 pm. When such 10 spherical coarse particles and spherical fine
particles are mixddBHGY& backiig wiPBE BBSsiBk, SHFIh&ReSBRtYati®dittehferature will be

improved over a case, Whegelgulgﬁri%n%dsgaqi les osfsscph%c I articlesg{e used anne.Il Tht(:e sodium
ion concentrationplﬁ(?ﬁg ﬁ?org nic filler'is pré era‘?ﬁy af most 500 pcp%,amoﬁe 5r%%lr%bly at most 100

ppm. If the spdiurg,jon copcantratinng the inorganic filepexqagds 500 ppra, transfe gtippic impurities
is likely to take place at a high temperature 20 under a DC voltage, whereby the €electrical insulating
properties may tefghi@dlaierig@terelatively small, whereby the glass

transition temperature Tg of the thermosetting resin is

likely to be high, and the flexibility may sometimes

deteriorate.

10 As the thermosetting resin constituting the
insulating layer 9, a phenol resin, a polyimide resin, a
phenoxy resin, an acrylic rubber, an
acrylonitrile/butadiene rubber, etc. may be incorporated
to the resin composed mainly of a linear high molecular

15 welght epoxy resin having an epoxy equivalent of from 800
to 4,000 and hydrogenated bisphenol F-type and/or A-type
epoxy resin. Their amount is at most 30 mass¥%,
preferably from 0 to 20 mass%, based on the total amount
with the epoxy resin, in consideration of the flexibility

20 at room temperature, electrical insulating property and
thermal resistance.

The thermoplastic resin constituting the insulating
layer 9 may, for example, be polyethylene, polypropylene,
polystyrene or a fluororesin. Among them, a fluororesin

25 1is preferred since, in addition to its characteristics

that it is excellent in the thermal resistance, chemical

resistance and weather resistance, it is excellent in the



The LED light source unit in Fig. 2 has the above-described construction, and the above-mentioned

. insulating layer comprises an inorganic filler and a 25 thermosetting resin or thermoplastic resin and
*has a thickness of from 20 to 300 pm. The thickness of the conductor circuit is from 9 to 140 pm,
preferably from 18 26 to 70 pm. Further, the thickness of the metal base plate is from 100 to 500 pm,
the thickness of the above conductor circuit is from 9 to 140 pm, and the thermoplastic resin
constituting the insulating layer 5 contains a fluororesin.24 As a preferred embodiment of the above

insulating layer, qnehaving. aftheymahcanggliyiiy.offiqm ddo 4 WimK iswsed. Therefare, the LED

light source unit of the present invention has™high heat dissipation lo performance and withstand

voltage charactergiceas eoraparedavitharh&ED johd seaweecynitemplaying asenveniiimgy printed
board, such that the withstand voltage between the conductor circuit and the metal foil is at least 1.5

kV. Accordingly, bés pasgilsle sed Stéfkaiently. dissipate the heat generated from the LED light source to
the rear side of the board and further to the exterior, Whereby heat accumulation in the LED-mounted

board will be reduced, ZRh& tEQ&PEpS AR SEVTITTS AR SR rdducellc ad e3RAP kAsdskible to 20

suppress a decrease jn the luminous efficiency of LED and thus prevent a damage to LED, and LED
will be brighand H2%2&™ Bﬁg‘r’%ee.rmo?ﬁéﬁ RO N TR R et ktdte BEtHe R ARG Ry EPs

e o ABJEE-J 8 e adansias IBEp Rlgreglon Cbespy ap
most 250 ppm. In the prior art, if the chloride ion
concentration in the thermoplastic resin or the
thermosetting resin composition is at most 1,000 ppm, the

10 electrical insulating properties were good even at a high
temperature under a DC voltage.
However, the thermoplastic resin or the
thermosetting resin constituting the insulating layer 9
in the present invention has a flexible structure such
15 that it can be bent even at room temperature, and
therefore, if the chloride ion concentration exceeds 500
ppm, transfer of ionic impurities is likely to take place
at a high temperature under a DC voltage, whereby the
electrical insulating properties may tend to deteriorate.
20 When a low chloride ion concentration is selected, it is
possible to obtain an LED light source unit which is
reliable over a long period of time.
The inorganic filler to be incorporated in the
insulating layer 9 is preferably one having electrical
25 insulating properties and is excellent in thermal
conductivity. For example, silica, alumina, aluminum

nitride, silicone nitride or boron nitride may be used.



27 When the glass transition temperature is from 0 to 40C, decrease of the withstand voltage due to

. peeling between the metal base plate 10 and the insulating layer 9 or due to cracking of the insulating
‘layer, tends to hardly take 5 place even if bend processing or drawing processing is carried out at room
temperature, as is different from one which is hard at room temperature like an insulating layer to be
used in a conventional metal base substrate. 10 EXAMPLES  Now, the present invention will be
described in further detail with reference to Examples and Comparative Examples. However, it should

be understood thahthejesenitinyentialis Y1 meansdhereby restricied. IaEXAMPLE 1 An LED

light source unit of the type shown in Fig. 1 was prepared. Namely, with a glass cloth-incorporated
printed board haviagexcoppes fakwifle adbicknésoaf 35 proformedaireadhoside i abapaxyyesin
cloth 20 impregnated with a glass base material with a thickness of 100 pm, through-holes were formed
at predeterminedfgsuiticns (positidon¥ed Eennect a conductor circuit connected to an electrode terminal
la of LED and a rear side conductor circuit located immediately therebelow) 25 and copper-plated, and

then, a conductor circufforFRRicHIET I b Motffead, £ FE5LidS MU EIE R B Yissipate

heat and to light %%1 g}l_;) was forrggd to_28 gbta({:n a rﬂrinted bo%rd. J {)C%O msz’as%(()a/o 8ff2-ethylhexyl
acrylate ("2EHA", anu%ac?ure%lqby TEACSES 8, .J)I?%vmgp T miaSs of acrylic rubber

("AR-53L", manufactpredy,gFONy an average particle size of from 10 to 40

pum, preferably from 15 to 25 um, and spherical fine
particles having an average particle size of from 0.4 to
1.2 pm, preferably from 0.6 to 1.0 pum. When such

10 spherical coarse particles and spherical fine particles
are mixed, higher packing will be possible, and the
flexibility at room temperature will be improved over a
case where pulverized particles or spherical particles
are used alone.

15 The sodium ion concentration in the inorganic filler
is preferably at most 500 ppm, more preferably at most
100 ppm. If the sodium ion concentration in the
inorganic filler exceeds 500 ppm, transfer of ionic
impurities is likely to take place at a high temperature

20 under a DC voltage, whereby the electrical insulating
properties may tend to deteriorate.

The LED light source unit in Fig. 2 has the above-
described construction, and the above-mentioned
insulating layer comprises an inorganic filler and a

25 thermosetting resin or thermoplastic resin and has a
thickness of from 20 to 300 um. The thickness of the

conductor circuit is from 9 to 140 um, preferably from 18



s CORPORATION) dissolved therein, 10 mass% of acrylic acid ("AA", manufactured by TOAGOSEI
. CO., LTD.) was mixed. To the mixture, 0.5 mass% of a photopolymerization initiator
'2,2-dimethoxy-1,2-diphenylethan-1-one (manufactured by Ciba Specialty Chemicals), 0.2 mass% of
triethylene 10 glycol dimercaptan (manufactured by Maruzen Chemical) and 0.2 mass% of
2-butyl-2-ethyl-1,3-propanediol diacrylate (manufactured,py KYOEISHA CHEMICAL CO., LTD.) were
further added and mixed to obtain a resin composition A. Further, 80 mass% of a hydrogenated
bisphenol A-typetls éifoxymesiF (i EXte 7015 henarhifakuesssby Dafrhigpore nklarichGke miceis
Incorporated) and 20 mass% of an aromatic polyamine ("H-84B" manufactured by Nippon Synthetic
Chemical Industri € rom.)W08retRixedGorbtaik Reresicmpssitiad BEPOTRERVAS vol% of the resin
composition A, 15 vol% of the resin compositign B and 40 ﬁg@d aluminlam %xide having a particle

' a

size of at most 65 Bﬁﬁ A5 8h a%Fé:g%l artitle o8 of 26 ?3 ARR2 R tfactured by Denki
Kagaku Kogyo Kepustd Ssalsha) asan inergale £ 23 wer ¢ AIkatand dispegsepaghtain a resin

composition C.  The resin composition C subjected to defoaming treatment was applied on a PET

(polyethylene 29d4graphthalate) film dewirgsa thickness of 75 pm and having release treatment applied
on its surface, and a PET film having release treatment applied on its surface was further covered

thereon, whereupon ul&avialep reyfsehr naith sewavelEngtintofcdbX e werevappleddion both sides with a
dose of 300 mJ/cm2. Thereafter, heat treatment was carried out at ;OOC for 3 hours to cure the resin
composition C théR@§%e oP¥sinkafieRgaly Ehftittle AERETE 1334 Hadhg lcramtridal ieslating

properties. 10Then, cream solder (M705, manufactured by Senju, Metal Industry Co., Ltd.) was applied
by screen printind’ ApK pf’@delfgﬁéiheo:r &ﬁ%r%SFa 08?? uégpci#&u%’cﬁ agﬁﬁﬁgg goard, LED
(NFSMKBGB’magﬂgcﬂggggygmgﬁ@éntion has high heat dissipation
10 performance and withstand voltage characteristics as
compared with an LED light source unit employing a
conventional printed board, such that the withstand
voltage between the conductor circuit and the metal foil
is at least 1.5 kV. Accordingly, it is possible to
15 efficiently dissipate the heat generated from the LED
light source to the rear side of the board and further to
the exterior, whereby heat accumulation in the LED-
mounted board will be reduced, and the temperature rise
of LED may be reduced, and thus it is possible to
20 suppress a decrease in the luminous efficiency of LED and
thus prevent a damage to LED, and LED will be bright and
have a long life.
The glass transition temperature of the insulating
layer is preferably from 0 to 40°C. If the glass
25 transition temperature is lower than 0°C, the rigidity

and electrical insulating properties tend to be low, and

if it exceeds 40°C, the flexibility tends to decrease.



Corporation) was mounted by means of a solder-reflow 15 apparatus. Then, the thermally conductive

. adhesive tape having electrical insulating properties was bonded to the side of the printed board having
‘no LED mounted, and fixed to a metal housing to obtain an LED light source unit. 20With respect to the
obtained LED light source unit, (1) the initial withstand voltage between the rear side conductor circuit
and the metal housing, (2) the withstand voltage between.the rear side conductor circuit and the metal
housing after being left at a high 25 temperature under high humidity, (3) the adhesive strength
between the adhegive tajteard thesfixing facecdfdhe psmfrd-beartde (4)She pehesive strength between
the 30 adhesive tape and the fixing face of the printed board after being left at high temperature under
high humidity, (5 3@exzrmesivelstidrgtivbEélriandeviiHeate pe abd the fikiHgFabe bieriheat
dissipating member, (6) the 5 adhesive _strength of the adhesive t}ﬁ%and the fixing face of the printed

board after beingi8# a‘f‘ﬁ?b?fteﬁﬁa%‘?atﬁ?‘@ﬁﬁdérohi@ﬁ%u\:ﬁ’fﬁitﬁr{? ShBAnAPYSTLRAly Sfe

thermally conductive adhesive tape. (8) the.initial LED lighting-up, (2) LED lighting-up o after being left
at high tem peratuErg u%ﬁaef%llg%% uonlglid?[)n,eanld1 51 ?Eel I\}\gréggeegf tf?%)ebr%%e?srd %?telr%gn #%o%asg{e

lighting-up, efc. werg measyed by the folloping-methods. Jhephiaingad resyisarg shpwnsin Table 1.

(2) Initial withstand voltage between the rear side 15 conductor circuit and the metal housing The

withstand voltagechetwbed tbea teartsidecandusipeiscuitref tha pribte ddhdaresitttherortabheusing

was measured by a stepwise pressure-raising method stipulated by JIS C2110 in an environment at a
which is hard at room temperature like an insulating

layer to be used in a conventional metal base substrate.

10 EXAMPLES
Now, the present invention will be described in
further detail with reference to Examples and Comparative
Examples. However, it should be understood that the
present invention is by no means thereby restricted.
15 EXAMPLE 1
An LED light source unit of the type shown in Fig. 1
was prepared. Namely, with a glass cloth-incorporated
printed board having a copper foil with a thickness of 35
pm formed on each side of an epoxy resin cloth
20 impregnated with a glass base material with a thickness
of 100 um, through-holes were formed at predetermined
positions (positions to connect a conductor circuit
connected to an electrode terminal la of LED and a rear
side conductor circuit located immediately therebelow)
25 and copper-plated, and then, a conductor circuit on which
LED is to be mounted, and a rear side conductor circuit

to dissipate heat and to light up LED, was formed to



20 temperature of 23C with a humidity of 30%. (2) Withstand voltage between the rear side

. conductor circuit and the metal housing after being left at high temperature under high humidity After
‘being left for 1,000 hours in an environment 25 at a temperature of 85C with a humidity of 85%, the
withstand voltage between the rear side conductor circuit of the printed board and the metal housing
was measured 31 by a stepwise pressure-raising methog,stipulated in JIS C2110 in an environment at
a temperature of 23C with a humidity of 30%. (3) Adhesive strength between the adhesive tape
and 5 the fixing fatecafithegpristechbedrdooattie adhesive strength between the adhesive tape and the
printed board was measured by peeling the adhesive tape by a method stipulated in JIS C6481 in an
environment at a temp&latde afpseswih a2mahieit)keros00cryl@radhédiBdatrength between the
adhesive tape and the fixing face of the printed board after being left at high temperature under high

humidity After beEf 3GE1666 HoVird eivirdrimentiPal a BaXpORA AR FHBBE=WRE a humidity
of 85%, the adhesive sir{eggtrqlg%%/veep“tﬂﬁ_ sive H%g@ gggfﬁ% gcrf'nged l%%ﬂ was measured by

peeling the adhe§€g¥ape by a method stipulatéd in i an envirghment at a temperature of
23C with a hymidity b SRXPTON) dissolved therein, 10 mass$ of acrylic acid
(*aA”, manufactured by TOAGOSEI CO., LTD.) was mixed. To
the mixture, 0.5 mass% of a photopolymerization initiator
2,2-dimethoxy-1,2-diphenylethan-1-one (manufactured by
Ciba Specialty Chemicals), 0.2 mass% of triethylene

10 glycol dimercaptan (manufactured by Maruzen Chemical) and
0.2 mass% of 2-butyl-2-ethyl-1,3-propanediol diacrylate
(manufactured by KYOEISHA CHEMICAL CO., LTD.) were
further added and mixed to obtain a resin composition A.

Further, 80 mass% of a hydrogenated bisphenol A-type

15 epoxy resin (“EXA-7015”, manufactured by Dainippon Ink
and Chemicals Incorporated) and 20 mass% of an aromatic
polyamine (“H-84B” manufactured by Nippon Synthetic
Chemical Industry Co., Ltd.) were mixed to obtain a resin
composition B.

20 Then, 45 vol% of the resin composition A, 15 vol% of
the resin composition B and 40 vol% of aluminum oxide
having a particle size of at most 65 um and an average
particle size of 20 um (“DAW-20”, manufactured by Denki
Kagaku Kogyo Kabushiki Kaisha) as an inorganic filler

25 were mixed and dispersed to obtain a resin composition C.

The resin composition C subjected to defoaming

treatment was applied on a PET (polyethylene



20(5) Adhesive strength between the adhesive tape and the fixing face of the heat dissipating member
. The adhesive strength between the adhesive tape and the fixing face of the heat dissipating member
*(aluminum housing) was measured by peeling the adhesive tape by a 25 method stipulated in JIS
C6481 in an environment at a temperature of 23C with a humidity of 30%. (6) Adhesive strength of the
adhesive tape and the 32 fixing face of the printed boarggafter being left at high temperature under
high humidity  After being left for 1,000 hours in an environment at a temperature of 85C with a

humidity of 85%, tlee spltfiesvetsinengill hetwaeirifendtiesveriape apd the fixingdaee of the heat
dissipating member (aluminum housing) was measured by peeling the adhesive tape by a method
stipulated in JIS 86¥8hn ae bagisenheapamerdmpa@piure df @3Ciwish auwiaidity 086%R 10(7)
Thermal conductivity of thermally conductive adhesive tape  The test sample was laminated so that

the thickness woblabef 18 hi 2tAF oL LSRRt 56 Atseto ARlied on its surface

was further covered thereon, whereupon ultraviolet rays
5 with a wavelength of 365 nm were applied from both sides
with a dose of 300 mJ/cmz. Thereafter, heat treatment
was carried out at 100°C for 3 hours to cure the resin
composition C thereby to obtain a thermally conductive
adhesive tape having electrical insulating properties.

10 Then, cream solder (M705, manufactured by Senju
Metal Industry Co., Ltd.) was applied by screen printing
at a predetermined position of a conductor circuit of a
printed board, and LED (NFSW036B, manufactured by Nichia
Corporation) was mounted by means of a solder-reflow

15 apparatus. Then, the thermally conductive adhesive tape
having electrical insulating properties was bonded to the
side of the printed board having no LED mounted, and
fixed to a metal housing to obtain an LED light source
unit.

20 With respect to the obtained LED light source unit,
(1) the initial withstand voltage between the rear side
conductor circuit and the metal housing, (2) the
withstand voltage between the rear side conductor circuit
and the metal housing after being left at a high

25 temperature under high humidity, (3) the adhesive
strength between the adhesive tape and the fixing face of

the printed board, (4) the adhesive strength between the



whereupon the thermal conductivity was obtained by a 15 quick thermal conductivity meter (QTM-500,
. manufactured by Kyoto Electronics Industry Co., Ltd.). (8) Initial LED lighting-up test In an
‘environment at a temperature of 23C with a humidity of 30%, a rated current of 450 mA was applied to
20 LED to light up LED, and upon expiration of 15 minutes, the temperature at the solder connection
portion of LED was measured. (9) LED lighting-up teg} after being left at high temperature under
high humidity 25A LED light source unit was left for 1,000 hours in an environment at a temperature of
85C with a humiditghef85%, arapaganda tated fTimrang of 46@ no walseappiied t&sitdbBbdn an
environment at a temperature of 23C with a humidity of 30% to light up LED. Upon expiration of 15
minutes, the tempére®drelst tRE sAREE caindtidh SRTBS bREEPAVAS Arsashish (hoywdksage of the

r r contin lighting- ith r LED ligh r nit, in an
board after cont &gwstﬁgtaghggyzg 5? ggg%ﬁﬂketweéhtgggqg égiv% tape and

the fixing face of the heat dissipating member, (6) the

5 adhesive strength of the adhesive tape and the fixing
face of the printed board after being left at high
temperature under high humidity, (7) the thermal
conductivity of the thermally conductive adhesive tape,
(8) the initial LED lighting-up, (9) LED lighting-up

10 after being left at high temperature under high humidity,
and (10) the warpage of the board after continuous
lighting-up, etc. were measured by the following methods.
The obtained results are shown in Table 1.

(1) Initial withstand voltage between the rear side

15 conductor circuit and the metal housing

The withstand voltage between the rear side
conductor circuit of the printed board and the metal
housing was measured by a stepwise pressure-raising
method stipulated by JIS C2110 in an environment at a

20 temperature of 23°C with a humidity of 30%.

(2) Withstand voltage between the rear side
conductor circuit and the metal housing after being left
at high temperature under high humidity

After being left for 1,000 hours in an environment

25 at a temperature of 85°C with a humidity of 85%, the
withstand voltage between the rear side conductor circuit

of the printed board and the metal housing was measured



environment at a temperature of 23C with a humidity of 30%, a current of 150 mA was applied to LED

. for 3,000 lo hours to continuously light up LED, whereupon warpage of the board (the position at 5 mm
“from the LED-mounted portion) was measured by means of a micrometer. EXAMPLE 2 An LED light
source unit was prepared in the same is manner as in Example 1 except for the following. Namely, as
an inorganic filler, aluminum oxide ("DAW-10", manufactyyed by Denki Kagaku Kogyo Kabushiki
Kaisha) was classified by a sieve of 45 pm to obtain an inorganic filler A having a maximum particle
size of at most 4bpna26 aadvwarsayvgrage partectersize 0Di§ pratAnd, 4@ voldd af the inargang filler A, 45
vol% of the resin composition A and 15 vol% of the resin composition B were mixed to obtain a resin
composition D. THeA ltheiesiprcornpesienmersubidcted teupfaating @5afeatmunht witshapplied on a
PET film having a thickness of 75_pm and having release treatment applied to its surface, and further, a
PET film having r&/E4e&4tdatRient 34 applied to its surface was covered thereon, whereupon ultraviolet

rays with a Wavelength(%f)B%d@l@st%rg as%i%g%glpoﬂfégggg t@h%qsgﬂe?;sqg% ml_:]é:énzaﬂaereafter,.
heat treatment was carried out at 100C for 3 hours to 5 cure the resin composition tﬁererby to obtain
an electrically insgigtingitRegalbacendictive adpesive dape,Baying a thickness of 46 pm.

The adhesive strength between the adhesive tape and
the printed board was measured by peeling the adhesive
tape by a method stipulated in JIS C6481 in an
environment at a temperature of 23°C with a humidity of

10 30%.

(4) Adhesive strength between the adhesive tape and
the fixing face of the printed board after being left at
high temperature under high humidity

After being left for 1,000 hours in an environment

15 at a temperature of 85°C with a humidity of 85%, the
adhesive strength between the adhesive tape and the
printed board was measured by peeling the adhesive tape
by a method stipulated in JIS C6481 in an environment at
a temperature of 23°C with a humidity of 30%.

20 (5) Adhesive strength between the adhesive tape and
the fixing face of the heat dissipating member

The adhesive strength between the adhesive tape and
the fixing face of the heat dissipating member (aluminum
housing) was measured by peeling the adhesive tape by a

25 method stipulated in JIS C6481 in an environment at a
temperature of 23°C with a humidity of 30%.

(6) Adhesive strength of the adhesive tape and the



Then, cream solder (M705, manufactured by Senju Metal Industry Co., Ltd.) was applied by screen

. printing io at a predetermined position of a conductor circuit of a printed board, and LED (NFSWO036B,
“manufactured by Nichia Corporation) was mounted by means of a solder-reflow apparatus. Thereafter,
the above-mentioned thermally conductive adhesive tape having electrical insulating 15 properties was
bonded to the side of the printed board having no LED mgunted, and fixed to a metal housing thereby
to obtain an LED light source unit. Evaluation of the obtained LED light source unit was  carried out
in the same manderdnm Eearaplefl. e 20 iesidid dreshdwafit dableingXAMRL B8 highLED

light source unit was prepared in the same manner as in Example 1 except for the following. Namely,
using the same réSIRRBHHISKRNID AR WSHDS HUMILHBE 2, the resin composition D subjected to

defoaming treatment wa? a%ali%d ina tgtii(e:g)nes of 46 Bm on a PET film having a thickness of 75 pm
and having 35 release tfédifeRt aPSliedtotits Sirfare’ QA YR cIdth RV K HhRRAES of 50 pm

was laminated th.greogl, g% flérlgh%rﬁ%eP%Iffig‘g V&!vq. E]eI%a%eutT{E in}'eﬁpt ggpg%qf tlo i{gﬁlgurface was
covered and laminated thereon 1o
5 adhesive strength between the adhesive tape and the
fixing face of the heat dissipating member (aluminum
housing) was measured by peeling the adhesive tape by a
method stipulated in JIS C6481 in an environment at a
temperature of 23°C with a humidity of 30%.
10 (7) Thermal conductivity of thermally conductive
adhesive tape
The test sample wasgs laminated so that the thickness
would be 10 mm and processed into 50 mm x 10 mm,
whereupon the thermal conductivity was obtained by a
15 quick thermal conductivity meter (QTM-500, manufactured
by Kyoto Electronics Industry Co., Ltd.).
(8) Initial LED lighting-up test
In an environment at a temperature of 23°C with a
humidity of 30%, a rated current of 450 mA was applied to
20 LED to light up LED, and upon expiration of 15 minutes,
the temperature at the solder connection portion of LED
was measured.
(9) LED lighting-up test after being left at high
temperature under high humidity
25 A LED light source unit was left for 1,000 hours in
an environment at a temperature of 85°C with a humidity

of 85%, and again, a rated current of 450 mA was applied



5 impregnate the glass cloth with the resin composition D.  Then, ultraviolet rays of 365 nm were

. applied to both sides at a dose of 3,000 mJ/cm2. Then, heat treatment was carried out at 100C for 3
“hours to cure the resin composition D thereby to obtain an electrically 10 insulating thermally
conductive adhesive tape having a thickness of 150 pm.  Then, cream solder (M705, manufactured
by Senju Metal Industry Co., Ltd.) was applied by scre\?\%%rinting at a predetermined position of a
conductor circuit of a 15 printed board, and LED (NFS 6B, manufactured by Nichia Corporation)

was mounted by geansrofimseldeersfipnsapRalatust Thepetisdbarnally endistive.adhesiye tape
having electrical insulating properties was bonded to the side of the printed board having no LED
mounted, and 20tixedidd tymefal Wotising theahy topbidR an UBonligksdureimit. &alation of the
obtained LED light source unit was carried out in the same manner as in Example 1. The results are

shown in Table T®BYE€RvIPHES EemReERBY Mt SSuldRutOwds br&iRiBe it tHers #R& Hidiher as in

Example 1 excepé or, IES foléowirgg. 31t13redNamer, 100 parts by weight of a liquid silicone rubber
("CF-3110", manufac ured%ysDowaC,sornlng'Toray Silicone Co., Ltd.), 200 parts by weight of a boron

nitride (BN) gowder haying)anayeiage REIG@siz6rd after continuous lighting-
up
With respect to an LED light source unit, in an
environment at a temperature of 23°C with a humidity of
30%, a current of 150 mA was applied to LED for 3,000
10 hours to continuously light up LED, whereupon warpage of
the board (the position at 5 mm from the LED-mounted
portion) was measured by means of a micrometer.
EXAMPLE 2
An LED light source unit was prepared in the same
15 manner as in Example 1 except for the following. Namely,
as an inorganic filler, aluminum oxide (“DAW-10",
manufactured by Denki Kagaku Kogyo Kabushiki Kaisha) was
classified by a sieve of 45 um to obtain an inorganic
filler A having a maximum particle size of at most 45 um
20 and an average particle size of 9 pum. And, 40 vol% of
the inorganic filler A, 45 vol% of the resin composition
A and 15 vol% of the resin composition B were mixed to
obtain a resin composition D.
Then, the resin composition D subjected to defoaming
25 treatment was applied on a PET film having a thickness of
75 pm and having release treatment applied to its

surface, and further, a PET film having release treatment



5 9.5 pm and 20 parts by weight of toluene were mixed, adjusted and formed into a green sheet by a

. doctor blade method.  Thereatfter, the green sheet was bonded to each side of a glass fiber cloth
"("KS-1090", manufactured by 10 Kanebo, Ltd.), and heated and vulcanized to obtain an insulating
heat-dissipating sheet having a thickness of 200 pm.  On each side of the insulating heat-dissipating
sheet, an acrylic adhesive agent was applied in a 15 thickpess of 20 pm to impart an adhesive property
to each side thereby to obtain an electrically insulating thermally conductive adhesive tape. Then,
cream solder (M&¥p Manlfactutarkby Gepacieial sndustieed, titky'was apphied bysereen printing
20 at a predetermined position of a conductor circuit of a printed board, and LED (NFSWO036B,
manufactured byWNitmiaxGerbefationy svasihbunteddrehenas bf @ Sokfer-raffoweppasnpd. iften, the
thermally conductive adhesive tape having electrical insulating properties was bonded to the 25 side of

the printed board VRS Ro £ EBFfodhtet, 3rasixed 13 OM8tdMibESing tidteks#F bBt&in an LED light

source unit. 37 E\éaluation of the obtained LED light source unit was_carried out in the same manner
as in Example 1. 352550 5P oWt TA5EEEXAMPERE 5-8ANT ESTight SATHEE uhR shown in

Fig.2was 5 cuyre the resin composition D thereby to obtain an

electrically insulating thermally conductive adhesive
tape having a thickness of 46 um.
Then, cream solder (M705, manufactured by Senju
Metal Industry Co., Ltd.) was applied by screen printing
10 at a predetermined position of a conductor circuit of a
printed board, and LED (NFSW036B, manufactured by Nichia
Corporation) was mounted by means of a solder-reflow
apparatus. Thereafter, the above-mentioned thermally
conductive adhesive tape having electrical insulating
15 properties was bonded to the side of the printed board
having no LED mounted, and fixed to a metal housing
thereby to obtain an LED light source unit.
Evaluation of the obtained LED light source unit was
carried out in the same manner as in Example 1. The
20 results are shown in Table 1.
EXAMPLE 3
An LED light source unit was prepared in the same
manner as in Example 1 except for the following.
Namely, using the same resin composition D as used
25 in Example 2, the resin composition D subjected to
defoaming treatment was applied in a thickness of 46 um

on a PET film having a thickness of 75 um and having



prepared.  Namely, to a fluororesin of a tetrafluoroethylene/hexafluoropropylene copolymer (“Neoflon
- FEP", manufactured by Daikin Industries, Ltd.), io spherical coarse particles of aluminum oxide having
"a particle size of at most 75 pm and an average particle size of 21 pm and a sodium ion concentration
of 10 ppm ("CB-A20", manufactured by Showa Denko K.K.) and spherical fine particles of aluminum
oxide having an 15 average particle size of 0.7 pm and g sodium ion concentration of 8 ppm ("AKP-15",
manufactured by Sumitomo Chemical Co., Ltd.) were blended so that their total amount would be 66
vol% (mass ratioxt Sphekca roarsespartialep 1d sgherical fine particles heimad’:3), Z8sand at insulating
layer was formed on a copper foil having a thickness of 35 pm, so that the thickness would be 100 pm.
Then, on an alurfiaifgil datihgknrameas of 300pnvake lasulamiedyshforeed asdskcribed

above and a 25 copper foil havin&%a thickness of 35 pm were sequentially overlaid,_followed by heat
pressing at 200CH8 M the AIdHhubt 137, ﬁmﬁigﬁs}&%%&ﬁﬁé‘?&% GBI 28 &Metal base

substrate. The cty%ré'des@Pf%oggeaggéi%{petpg Setnﬁ;\%%tlg%{mqpﬁsetig rgﬁiglig grllg l__nsulating layer of the

metal base substrate was at most ppm, an e sodium Ion concentration’in t%e entire inorganic

filler s in the insulgtipgdayal vas /lengsti PETbth With esneet @ theaboyrpstal bagesubstrate, a
predetermined position of the upper side copper foil surface was masked with an etching resist, and the

copper foil was subjectefda etatlingaancbthen, ireyaichifig3Bkrasistweasareamyetda fasn a circuit
thereby to obtain a metal base circuit board.  Cream solder (M2705, manufactured by Senju Metal
Industry Co., Ltdyoids apislied bytscredepaintrfy 3t & pledetéamined Bbsition beéte conductor circuit of

the treatment was carried out at 100°C for 3 hours to cure
the resin composition D thereby to obtain an electrically
10 insulating thermally conductive adhesive tape having a
thickness of 150 um.

Then, cream solder (M705, manufactured by Senju
Metal Industry Co., Ltd.) was applied by screen printing
at a predetermined position of a conductor circuit of a

15 printed board, and LED (NFSW036B, manufactured by Nichia
Corporation) was mounted by means of a solder-reflow
apparatus. Then, the thermally conductive adhesive tape
having electrical insulating properties was bonded to the
side of the printed board having no LED mounted, and

20 fixed to a metal housing thereby to obtain an LED light
source unit.

Evaluation of the obtained LED light source unit was
carried out in the same manner as in Example 1. The
results are shown in Table 1.

25 EXAMPLE 4

An LED light source unit was prepared in the same

manner as in Example 1 except for the following.



is printed board, and LED (NFSWO036AT, manufactured by Nichia Corporation) was mounted by

. solder-reflow. Thereafter, the side of the metal base circuit board having no LED mounted was fixed to
“a U-shaped housing by the thermally conductive adhesive tape having a thermal conductivity of 20 1
W/mK and a thickness of 100 pm, obtained in Example 1, thereby to obtain an LED light source unit.
Here, the thermally conductive adhesive tape is one pre %red in the same manner as in Example 1
using the composition obtained in Example 1 except that aluminum oxide ("DAW- 25 10", manufactured
by Denki Kagaku Kogywafaliishiki ¢@ighavagackeddn ancamauntiehdd partsiysmass. Evaluation
of the obtained LED light source unit was 39 carried out in the same manner as in Example 1. The
results are shownrirbbaiyle (" EARMPOE, mAnwWER tigitesbupce Driv Wasmpréparetdmalye same manner

as in Example 5 except for the foIIowinlg[. Namely, to 100 parts by mass of an epoxy resin
comprising 70 massss 0 dGh theiEtire epdR) r@sik ter DryHidgehhterifbidpRHTPA type epoxy

resin having an epoxy equiv t of 207 ("EXA-7015", manufactured by 10,Dainippon Ink and
Chemicals Incorpl%lrgéﬁagng%)mgg‘s’{%éo ahﬁy&rgaeﬁﬁea%?gpﬁ%ﬁ %ﬁ%g %So%/l fesir? F'?aving an
epoxy equivalentaf 4200 (wyd- 247 Qa MANUERFtyerdv-Janan ERROHBERINS £ G iy, 48 parts by
mass of polyoxypropylenediamine (manufactured by HARTZMAN, mass 15 ratio of "D-400" to "D-2000"
being 6:4) was adgerhas atusing agsRheindi sherigabeearse adialewof aluguws ©Xxisibrrving a
particle size of at most 75 pm, an average particle size of 21 pm and a sodium ion concentration of 10
ppm ("CB-A20", mahbfadtured by Showa Denko K.K.) and 20 spherical fine particles of aluminum oxide
having an average particle size of 0.7 pm and a sodium ion concentration of 8 ppm ("AKP-15",
manufactured by Sumitdhié ehERfital theLEFPRBrehiRRBed3s thanfed 5@l §aelinfw88ald be 50

o . )
vohblnanlnSMag%ggngiass fiber cloth (“KS-1090”, manufactured by

10 Kanebo, Ltd.), and heated and vulcanized to obtain an
insulating heat-dissipating sheet having a thickness of
200 um.
On each side of the insulating heat-dissipating
sheet, an acrylic adhesive agent was applied in a
15 thickness of 20 um to impart an adhesive property to each
side thereby to obtain an electrically insulating
thermally conductive adhesive tape.
Then, cream solder (M705, manufactured by Senju
Metal Industry Co., Ltd.) was applied by screen printing
20 at a predetermined position of a conductor circuit of a
printed board, and LED (NFSW036B, manufactured by Nichia
Corporation) was mounted by means of a solder-reflow
apparatus. Then, the thermally conductive adhesive tape
having electrical insulating properties was bonded to the
25 side of the printed board having no LED mounted, and
fixed to a metal housing thereby to obtain an LED light

source unit.



25 (mass ratio of spherical coarse particles to spherical fine particles being 7:3), to obtain a mixture.
Using this mixture, an insulating layer was formed 40 on an aluminum foil having a thickness of 35 pm,

* s0 that the thickness after curing would be 100 pm. Then, the insulating layer was thermally set by
heating to obtain a metal base substrate. The chloride ion concentration in 5 the entire thermosetting
resin in the insulating layer was at most 300 ppm, and t e7$odium ion concentration in the entire
inorganic filler in the insulating layer was at most 50 ppm. With respect to the above metal base
substrate, a 10 predeteriinee posiion fvasmasked MiBRMSOhDEgRSsiSE anedbegeppewiad was
subjected to etching, and then, the etching resist was removed to form a circuit thereby to obtain a
metal base circuic dvaiceTreatm soldéhEVFase manafactured by Serqunieealll5 IMthsstry Co., Ltd.)
was applied by screen printing at a predetermined position of the conductor circuit of the metal base
circuit board, andr EEBYERF ST SO nidmufaRd e dloy Nichia Corporation) was mounted by
solder-reflow. Th é’ thg side of the metal base 20 circuit board having no LED mounted was fixed
to a U-shaped housing by athermally conductive adhesive tape having a thermal conductivity of 2

W/mK and aSthicknes_sAq{ 108Pm gegg{ﬁegehq{ﬁypﬁgﬁ&glgbﬁ{nﬂ&EQ Iiggrs_source unit. 25Here,
the thermally conductive adhesive fape was one prepared in the same manner as in Example 1 by
using the compogitiep@btdned in Example 1 except that aluminum
Namely, to a fluororesin of a
tetrafluoroethylene/hexafluoropropylene copolymer
(*“Neoflon FEP”, manufactured by Daikin Industries, Ltd.),
10 spherical coarse particles of aluminum oxide having a
particle size of at most 75 pm and an average particle
size of 21 pm and a sodium ion concentration of 10 ppm
(“CB-2A20", manufactured by Showa Denko K.K.) and
spherical fine particles of aluminum oxide having an
15 average particle size of 0.7 pm and a sodium ion
concentration of 8 ppm (“AKP-15"”, manufactured by
Sumitomo Chemical Co., Ltd.) were blended so that their
total amount would be 66 vol% (mass ratio of spherical
coarse particles to spherical fine particles being 7:3),
20 and an insulating layer was formed on a copper foil
having a thickness of 35 um, so that the thickness would
be 100 um.
Then, on an aluminum foil having a thickness of 300
um, the insulating layer formed as described above and a
25 copper foil having a thickness of 35 pm were sequentially
overlaid, followed by heat pressing at 200°C to bond the

aluminum foil, insulating layer and copper foil to obtain



41 oxide ("DAW-10", manufactured by Denki Kagaku Kogyo Kabushiki Kaisha) was packed in an

. amount of 400 parts by mass. Evaluation of the obtained LED light source unit was 5 carried out in

*the same manner as in Example 1. The results are shown in Table 1. EXAMPLE 7  An LED light
source unit was prepared in the same manner as in Example 1 except for the following. ioNamely, as
an inorganic filler, an inorganic filler A having a maximu 8particle size of at most 45 m and an average
particle size of 9 m was used, which was obtained by classifying aluminum oxide ("DAW-10",
manufactured byD etk iagaks Kagybdéahutshiki KishajHyoil areansrof @osieva et-4% pon And, 50
vol% of the inorganic filler A, 40 vol% of the resin composition A and 10 vol% of the resin composition
B were mixed to dbtaifra resihicompduitiorrDl THERhEgesn compdsiticinBwlibfebna foagefoaming
20 treatment was applied to a PET film having a thickness of 75 m and having release treatment

applied to its sur@Ee thSd Riticeh, BPEer AMPRLAAG Feiase realifsht A flicBRB itsdfatBSvas further

covered thereon, vgl&ereupon ultraviolet rays with a wavelength of 365 nm 25 was ap lifg éo each side

at a dose of 3,008 TJ/ch2. %e?gé}t%?%eftﬁrle%%méﬁt WAS cafied Sut'at 0B bt 3 hours fo cure the
resin composgition ) thgreby,a ahlain, 42 paclectically inspiating dhermally conductive adhesive tape

having a thickness of 46 pm. Then, cream solder (M705, manufactured by Senju

With respect to the above metal base substrate, a
predetermined position of the upper side copper foil
surface was masked with an etching resist, and the copper
foil was subjected to etching, and then, the etching

10 resist was removed to form a circuit thereby to obtain a
metal base circuit board.

Cream solder (M705, manufactured by Senju Metal
Industry Co., Ltd.) was applied by screen printing at a
predetermined position of the conductor circuit of the

15 printed board, and LED (NFSW036AT, manufactured by Nichia
Corporation) was mounted by solder-reflow. Thereafter,
the side of the metal base circuit board having no LED
mounted was fixed to a U-shaped housing by the thermally
conductive adhesive tape having a thermal conductivity of

20 1 W/mK and a thickness of 100 um, obtained in Example 1,
thereby to obtain an LED light source unit. Here, the
thermally conductive adhesive tape is one prepared in the
same manner as in Example 1 using the composition
obtained in Example 1 except that aluminum oxide (“DAW-

25 10”, manufactured by Denki Kagaku Kogyo Kabushiki Kaisha)

was packed in an amount of 400 parts by mass.

Evaluation of the obtained LED light source unit was



Metal Industry Co., Ltd.) was applied by screen printing 5 at a predetermined position of a conductor
circuit of a printed board, and LED (NFSWO036B, manufactured by Nichia Corporation) was mounted by
“means of a solder-reflow apparatus. Thereafter, the above-mentioned thermally conductive adhesive
tape having electrical insulating io properties was bonded to the side of the printed board having no
LED mounted, and fixed to a metal housing to obtain an-l=D light source unit. Evaluation of the
obtained LED light source unit was  carried out in the same manner as in Example 1. The 15 results
are shown in TabtatrEXAMRIE Bn thAa LdEhdghiasousee anit iwvasExepaies in the®agne manner as in
Example 1 except for the following. Namely, as an inorganic filler, an inorganic filler 20 A having a
maximum particl& Sgélgat #cst BBPA ahd FrBvérade particle size of 9 pm was used, which was
obtained by classi%ing aluminum oxide ("DAW-10", manufactured by Denki Kagaku Kogyo Kabushiki
Kaisha) by means e of 45 pm. And, 70 vol% of the inorganic 25 filler A, 25 vol% of the resin
composition A and 5 vglf{o ﬂ% Wtcogn Qsition B were mixed to obt nares In com%osmon D. 43
Then, the resin composition cted to dre?oamlng treatment Was applletlz'l‘ to a$§1a fn having a

thickness of 45 maﬁ@bawgglrﬁle@ﬁsrﬁ@émgnE%@ tedts surtaceoand fuither, a PET film having
release treatment 5 applied to its surface was covered thereon, whereupon ultraviolet rays with a

wavelength of 365 nm Mane appliecbta eachpaide aitlaydasesef HEOGQMHEpoRy T heresfier, heat treatment
was carried out at 100C for 3 hours to cure the resin composition D thereby to obtain an electrically

comprising 70 mass%, based on the entire epoxy resin, of
a hydrogenated bisphenol A type epoxy resin having an
epoxy equivalent of 207 (“EXA-7015”, manufactured by

10 Dainippon Ink and Chemicals Incorporated) and 30 mass% of
a hydrogenated bisphenol A type epoxy resin having an
epoxy equivalent of 1200 (“YL-7170”, manufactured by
Japan Epoxy Resins Co., Ltd.), 48 parts by mass of
polyoxypropylenediamine (manufactured by HARTZMAN, mass

15 ratio of “D-400” to “D-2000” being 6:4) was added as a
curing agent, and spherical coarse particles of aluminum
oxide having a particle size of at most 75 um, an average
particle size of 21 um and a sodium ion concentration of
10 ppm (“CB-A20”, manufactured by Showa Denko K.K.) and

20 spherical fine particles of aluminum oxide having an
average particle size of 0.7 um and a sodium ion
concentration of 8 ppm (“AKP-15”, manufactured by
Sumitomo Chemical Co., Ltd.) were blended so that their
total amount would be 50 vol% in an insulating layer

25 (mass ratio of spherical coarse particles to spherical

fine particles being 7:3), to obtain a mixture.

Using this mixture, an insulating layer was formed



io insulating thermally conductive adhesive tape having a thickness of 46 pm.  Then, cream solder
(M705, manufactured by Senju Metal Industry Co., Ltd.) was applied by screen printing at a

" predetermined position of a conductor circuit of a 15 printed board, and LED (NFSWO036B,
manufactured by Nichia Corporation) was mounted by a solder-reflow apparatus. Thereafter, the
above-mentioned thermally conductive adhesive tape hayjng electrical insulating properties was
bonded to the side of the printed board having no LED 20 mounted, and fixed to a metal housing
thereby to obtaincan bRDdihlm$aurtee fmitl Fakiation af tiel ebtases [HED lightiaguree utiiavas carried
out in the same manner as in Example 1. The results are shown in Table 1. 25 COMPARATIVE
EXAMPLE 1 Thetdemé piiateteissara Hssin Bianiple 1Weud dsbe. GnvsoldeFiRrosthmnufactured
by Senju Metal Industry 44 Co., Ltd.) was applied by screen printing at a predetermined position of a

conductor circuit BREbTHidd Bodl Ghd 1&D BGEEHASEA T thamifadERid BY Niéhi & Bicipdrafion) was
mounted by a soldeeE-ggLfI%v gsgpg%%%é?\%gerea{)ﬁé @ﬁfg%%\ée fape h%\{jlrcl:% a%@ig}ériless of 250 m
umi \ i

("Y-9479", manufactured ?/ fomo 3M) Was bonded to the side of the printe boararha%/%g no LED
mounted, ang fixgd 40 arfpetat heusipadarreby 4o obtain An LR fight;soumae iRk JoThereafter, in an

environment at a temperature of
was at most 300 ppm, and the sodium ion concentration in
the entire inorganic filler in the insulating layer was
at most 50 ppm.
With respect to the above metal base substrate, a

10 predetermined position was masked with an etching resist,
and the copper foil was subjected to etching, and then,
the etching resist was removed to form a circuit thereby
to obtain a metal base circuit board.

Cream solder (“M705”, manufactured by Senju Metal

15 Industry Co., Ltd.) was applied by screen printing at a
predetermined position of the conductor circuit of the
metal base circuit board, and LED (“NFSW036AT”,
manufactured by Nichia Corporation) was mounted by
solder-reflow. Thereafter, the side of the metal base

20 circuit board having no LED mounted was fixed to a U-
shaped housing by a thermally conductive adhesive tape
having a thermal conductivity of 2 W/mK and a thickness
of 100 um, as described hereinafter, to obtain an LED
light source unit.

25 Here, the thermally conductive adhesive tape was one

prepared in the same manner as in Example 1 by using the

composition obtained in Example 1 except that aluminum



23C-with a humidity of 30%, a stabilized power source was connected to the obtained LED light source
unit, and a current of 450 mA was applied to light up LED. The voltage at that time was 12.5V. The
“temperature of the 15 LED lighted up was measured by a thermocouple, whereby the temperature of
LED was 70C.  Thereafter, the LED light source unit was left for 1,000 hours in an environment at a
temperature of 85C with a humidity of 85%, and again, ih\ﬁ/as attempted to 20 light up LED by
connecting a stabilized power source to the LED light source unit in an environment at a temperature of
23C with a humidityiafe30980aN duetp dedericfaten oétheogdimeaikel tapegahert Riseyitng resulted
between the rear side circuit of the printed 25 board and the metal housing, and LED was not lighted
up. The LED [Kpesbideiuriawadplacedsn packadrobmernt atacgumpersdfiudOsf 28C wdthkyhumidity
of 45 30%, and a current of 150 mA was applied to LED for 3,000 hours to continuously light up LED,
and warpage of tH&%dard thereafter (at a position 5 mm from the LED-mounted portion) was measured

by a micrometer, and f unqto e 5 350 pmhandkg)eel.in%ﬁl SELV at an interface.l"):etween the
. %va 106, ?f 6 e % taln 1 %1 slchurce ul'h{l. wash .

adhesive tape and the face ot the prinfed board having no L ed. These resultsare shown in
Tablel. 5 carried out in the same manner as in Example 1. The

results are shown in Table 1.

EXAMPLE 7

An LED light source unit was prepared in the same
manner as in Example 1 except for the following.
10 Namely, as an inorganic filler, an inorganic filler

A having a maximum particle size of at most 45 um and an
average particle size of 9 um was used, which was
obtained by classifying aluminum oxide (“DAW-10",
manufactured by Denki Kagaku Kogyo Kabushiki Kaisha) by

15 means of a sieve of 45 um. And, 50 vol% of the inorganic
filler A, 40 vol% of the resin composition A and 10 vol$%
of the resin composgition B were mixed to obtain a resin
composition D.

Then, the resin composition D subjected to defoaming

20 treatment was applied to a PET film having a thickness of
75 um and having release treatment applied to its
surface, and further, a PET film having release treatment
applied to its surface was further covered thereon,
whereupon ultraviolet rays with a wavelength of 365 nm

25 was applied to each side at a dose of 3,000 mJ/cm’.
Thereafter, heat treatment was carried out at 100°C for 3

hours to cure the resin composition D thereby to obtain
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an electrically insulating thermally conductive adhesive
tape having a thickness of 46 um.

Then, cream solder (M705, manufactured by Senju
Metal Industry Co., Ltd.) was applied by screen printing
at a predetermined position of a conductor circuit of a
printed board, and LED (NFSW036B, manufactured by Nichia
Corporation) was mounted by means of a solder-reflow
apparatus. Thereafter, the above-mentioned thermally
conductive adhesive tape having electrical insulating
properties was bonded to the side of the printed board
having no LED mounted, and fixed to a metal housing to
obtain an LED light source unit.

Evaluation of the obtained LED light source unit was
carried out in the same manner as in Example 1. The
results are shown in Table 1.

EXAMPLE 8

An LED light source unit was prepared in the same
manner as in Example 1 except for the following.

Namely, as an inorganic filler, an inorganic filler
A having a maximum particle size of at most 45 um and an
average particle size of 9 um was used, which was
obtained by classifying aluminum oxide (“DAW-10",
manufactured by Denki Kagaku Kogyo Kabushiki Kaisha) by
means of a sieve of 45 um. And, 70 vol% of the inorganic
filler A, 25 vol% of the resin composition A and 5 vol$%
of the resin composition B were mixed to obtain a resin

composition D.
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Then, the resin composition D subjected to defoaming
treatment was applied to a PET film having a thickness of
75 pm and having release treatment applied to its
surface, and further, a PET film having release treatment
applied to its surface was covered thereon, whereupon
ultraviolet rays with a wavelength of 365 nm were applied
to each side at a dose of 3,000 mJ/cm?. Thereafter, heat
treatment was carried out at 100°C for 3 hours to cure
the resin composition D thereby to obtain an electrically
insulating thermally conductive adhesive tape having a
thickness of 46 um.

Then, cream solder (M705, manufactured by Senju
Metal Industry Co., Ltd.) was applied by screen printing
at a predetermined position of a conductor circuit of a
printed board, and LED (NFSW036B, manufactured by Nichia
Corporation) was mounted by a solder-reflow apparatus.
Thereafter, the above-mentioned thermally conductive
adhesive tape having electrical insulating properties was
bonded to the side of the printed board having no LED
mounted, and fixed to a metal housing thereby to obtain
an LED light source unit.

Evaluation of the obtained LED light source unit was
carried out in the same manner as in Example 1. The
results are shown in Table 1.

COMPARATIVE EXAMPLE 1
The same printed board as in Example 1 was used.

Cream solder (M705, manufactured by Senju Metal Industry
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Co., Ltd.) was applied by screen printing at a
predetermined position of a conductor circuit of a
printed board, and LED (NFSW036AT, manufactured by Nichia
Corporation) was mounted by a solder-reflow apparatus.

5 Thereafter, an adhesive tape having a thickness of 250 um
(%*Y-9479”, manufactured by Sumitomo 3M) was bonded to the
side of the printed board having no LED mounted, and
fixed to a metal housing thereby to obtain an LED light
source unit.

10 Thereafter, in an environment at a temperature of
23°C with a humidity of 30%, a stabilized power source
was connected to the obtained LED light source unit, and
a current of 450 mA was applied to light up LED. The
voltage at that time was 12.5 V. The temperature of the

15 LED lighted up was measured by a thermocouple, whereby
the temperature of LED was 70°C.

Thereafter, the LED light source unit was left for
1,000 hours in an environment at a temperature of 85°C
with a humidity of 85%, and again, it was attempted to

20 light up LED by connecting a stabilized power source to
the LED light source unit in an environment at a
temperature of 23°C with a humidity of 30%, but due to
deterioration of the adhesive tape, short circuiting
resulted between the rear side circuit of the printed

25 board and the metal housing, and LED was not lighted up.

The LED light source unit was placed in an

environment at a temperature of 23°C with a humidity of
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30%, and a current of 150 mA was applied to LED for 3,000
hours to continuously light up LED, and warpage of the
board thereafter (at a position 5 mm from the LED-mounted
portion) was measured by a micrometer, and found to be

5 350 pm, and peeling was observed at an interface between
the adhesive tape and the face of the printed board
having no LED mounted.

These results are shown in Table 1.
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INDUSTRIAL APPLICABILITY

The LED light source unit of the present invention
has improved heat dissipation properties and thus is
capable of efficiently dissipating the heat generated
from the LED light source to the rear side of the board
and further to the exterior, whereby it is possible to
reduce accumulation of the heat in the LED-mounted board
and to reduce the temperature rise of LED.

As a result, it is capable of suppressing a decrease
of the luminous efficiency of LED and preventing a damage
to LED and is free from problems such that during
continuous lighting-up of LED, the printed board is
warped under an influence of the heat generated from LED,
the printed board is peeled from the adhesive tape, or
LED is displaced from the desired position for light
emission whereby the desired optical characteristics can
not be obtained; it is bright and has a long life; and it
has a characteristics that highly heat generative LED can
be mounted. Thus, it can be applied to various

application fields and thus is industrially useful.

The entire disclosures of Japanese Patent
Application No. 2006-150810 filed on May 31, 2006 and
Japanese Patent Application No. 2007-019755 filed on
January 30, 2007 including specifications, claims,
drawings and summaries are incorporated herein by

reference in their entireties.



48 INDUSTRIAL APPLICABILITY  The LED light source unit of the present invention has improved
heat dissipation properties and thus is capable of efficiently dissipating the heat generated 5 from the

" LED light source to the rear side of the board and further to the exterior, whereby it is possible to
reduce accumulation of the heat in the LED-mounted board and to reduce the temperature rise of LED.
As aresult, it is capable of suppressing a decrease 10 of ghe luminous efficiency of LED and preventing
a damage to LED and is free from problems such that during continuous lighting-up of LED, the printed
board is warped under an influence of the heat genéthtetM®om LED, the printed board is peeled from
the adhesive tape, or 15 LED is displaced from the desired position for light emission whereby the
desired optical cHaracfetishED car 3Bt bé PhESFedniis HRAPEAE HAS AloRy intehdarRasia

characteristics thg%h' hglst%e%t e :[atﬁ/te IéED ca:tD be QEU ted. Thus,. it can betgg lied to varjous 20
application fields Ahd thas s Pidtstrisiy) Useht T En e SIBETES BF Fafkhdsar REM BB iication

Jarery 30, 200 eI DR, Hns T ] s o MmO nerein by
reference in gheirgptireliess AF &EAIME a heat dissipating member, wherein the

thermal conductivity of the adhesive tape is from 1 to 4
W/mK, and the withstand voltage between the fixing face
of the printed board and the fixing face of the heat
dissipating member is at least 1.0 kV.

10 2. The LED light source unit according to Claim 1,
wherein the thickness of the adhesive tape is from 30 to
300 pm.
3. The LED light source unit according to Claim 1,
wherein the thickness of the adhesive tape is from 30 to

15 50 um.
4. The LED light source unit according to any one of
Claims 1 to 3, wherein the adhesive tape comprises from
20 to 45 vol% of a polymer resin material made of a
copolymer of (meth)acrylic acid with a monomer

20 copolymerizable with (meth)acrylic acid, and from 40 to
80 vol% of an inorganic filler having a particle size of
at most 45 um and an average particle size of from 0.3 to
30 pm.
5. The LED light source unit according to Claim 4,

25 wherein the inorganic filler is at least one member
selected from the group consisting of alumina,

crystalline silica and aluminum hydroxide.



1. An LED light source unit comprising a printed board, at least one light emitting diode provided on the
printed board, and an adhesive tape for fixing the printed board on the surface of a heat dissipating
“member, wherein the thermal conductivity of the adhesive tape is from 1 to 4 W/mK, and the withstand
voltage between the fixing face of the printed board and the fixing face of the heat dissipating member
is at least 1.0 kV. 10 2. The LED light source unit accordjgg to Claim 1, wherein the thickness of the
adhesive tape is from 30 to 300 um. 3. The LED light source unit according to Claim 1, wherein the
thickness of the &hesRretaipels hrbph80 401566 mindtThe ¢EDlighy soareenynibaecarding to any one
of Claims 1 to 3, wherein the adhesive tape comprises from 20 to 45 vol% of a polymer resin material
made of a copolymér g metMRcRAicRIF RiR attensmRHae 25 pbRiSeri bl s (Fkadscrylic acid,
and from 40 to S%i(olw of an inorganic filler having a particle size of at most 45 pm and an average
particle size of fromcbt.g1 to 30 pm. 5. The LED light source unit according to Claim 4, 25 wherein the

inorganic filler is gt_Iea§hgn%§i§@Qg}ﬁ§I%gggé@rqlmetg_@g@é:p@ﬂ%nggf @itg’@iﬂalgrystalline silica

and aluminum hydroxide. 50 6. Thé LED light source unit accordingto any one of Claims 1 to 5,
wherein the adhesheriape conaingBassEothape Thengal dglat spussa upikaecergingto Claim 1, 5
wherein the adhesive tape comprises a silicone rubber sheet having a thermal conductivity of from 2 to
5 W/mK and an asesivelayamepraainhgrimadthyamndiccdcidifomed ofireachside obthé/silicone rubber
sheet, wherein the thickness of the silicone rubber sheet is from 100 to 10 300 pm, and the thickness of
the adhesive layet¥8rfed dRERESdd AYREMIPREAG Fing. TietBbARFY 36Grc@WUrft-according to

any one of Claimg 1to 7d wherein the adgesivg sti%e)ngth etween the dhesivrcle tape avr%g( the fixing face
of the printed bodrd 15 shPthe ST R SirSigth betnder e SIFCRRS tapis i the GTSAe of the

heatdssmaﬂngrgg@bgﬁfgﬁﬁgggZ&gJéh@k@@licone rubber sheet 1is from 100 to

10 300 um, and the thickness of the adhesive layer formed on
each side is from 5 to 40 um.
8. The LED light source unit according to any one of
Claims 1 to 7, wherein the adhesive strength between the
adhesive tape and the fixing face of the printed board

15 and the adhesive strength between the adhesive tape and
the fixing face of the heat dissipating member, are from
2 to 10 N/cm.
9. The LED light source unit according to any one of
Claims 1 to 8, wherein the printed board is a printed

20 board comprising an insulating layer made of a composite
material (prepreg) having a glass cloth base material
impregnated with an epoxy resin, and a copper foil bonded
to each side of the insulating layer, wherein a
prescribed circuit pattern is formed on the copper foil,

25 and through-holes are formed immediately below the light
emitting diode mounted.

10. The LED light source unit according to Claim 9,



9. The LED light source unit according to any one of Claims 1 to 8, wherein the printed board
is a printed 20 board comprising an insulating layer made of a. composite material (prepreg)
having a glass cloth base material impregnated with an epoxy resin, and a copper foil bonded
to each side of the insulating layer, wherein a prescribed circuit pattern is formed on the
copper foil, 25 and through-holes are formed immediately below the light emitting diode
mounted. 10. The LED light source unit according to Clgim 9, 51 wherein a plated conductor
layer or a conductor is embedded in the through-holes. 11. The LED light source unit

according to any o¥B3iEiRirfis 1R v FERM BBk fFBoSE R £HBINFEFNG S

_conduct_or _circuit pé%\ﬁ%%%gg aimq}glep%%erg@ﬁtgyﬁaogg%qsuIati_ng layer co_mprising an
inorganic filler and a thermoplastic resin or a thermosetting resin and having a thermal

conductivity of from 4l toph AVirels, wiekeindba:tbickaass ohthe metabpasse alaje énkogr100 10

to 500 pm, the thickness of the insulating layer is from 20 to 300 m, and the thickness of the
conductor circuit ifredm® td 140 rd, Mhe&iwinEDhifginstured ubitacdoiding tb@aidn 11,
wherein the insulating layer comprises from 25 to 50 vol% 15 of a thermoplastic resin or_a

thermosetting%esiﬁ‘?é’&é?%éré‘ﬁ%‘ﬁg}%ﬁ iﬁ&f’b‘éﬂﬂ(’?fi?&ﬂﬁﬁ%&ﬂpﬁs@?gﬁﬁeﬁéﬁ%cﬁ}%e
particles having a{?%t'cé?ms@[r?s?ﬁ%tﬂ?ﬂét £2pm-apgd.An-augtage particle, size of from 10,10 ‘éo

pm, and spherical fine particles having an average 20 particle size of from1 0.4 to 1.2 pm an
which has a sodiughi@nacangentiativanf it niestiaDGppa. thdribe é B ightseuite amd
according to any one of Claims 11 to 12, wherein the thermoplastic resin is at least one
fluororesin selecteealvdmaha droaptvhskopgwssavaty of from 1 to 4 W/mK,

tetrafluoroethylene/perfluproa oxy! thg]gg}e copogyr&glzé, a

tetrafluoroethylené’ ngﬁﬂbrgp?opy & c%ﬁglyﬁwer and rgec%?&ro?ﬁﬁforgéﬁﬁer%esleﬁ@?ghéLD 0

10 to 500 nm, the thickness of the insulating ;ayer is from
20 to 300 yum, and the thickness of the conductor circuit
is from 9 to 140 pm.

12. The LED light source unit according to Claim 11,
wherein the insulating layer comprises from 25 to 50 vol%

15 of a thermoplastic resin or a thermosgetting resin, and
the rest being an inorganic filler which comprises
spherical coarse particles having a particle size of at

"most 75 um and an average particle size of from 10 to 40
um, and spherical fine particles having an average

20 particle size of from 0.4 to 1.2 um and which has a
sodium ion concentration of at most 500 ppm.

13. The LED light source unit according to any one of
Claims 11 to 12, wherein the thermoplastic resin is at
least one fluororesin selected from the group consisting

25 of a tetrafluoroethylene/perfluoroalkoxyethylene
copolymer, a tetrafluoroethylene/hexafluoropropylene

copolymer and a chlorotrifluoroethylene/ethylene



52 copolymer. 14. The LED light source unit according to any one of Claims 11 to 12, wherein
the thermosetting resinisa  hydrogenated bisphenol F or A type and contains an epoxy 5
resin having an epoxy equivalent of from 800 to 4,000.

52
copolymer.
14. The LED light source unit according to any one of
Claims 11 to 12, wherein the thermosetting resin is a
hydrogenated bisphenol F or A type and contains an epoxy

5 resin having an epoxy equivalent of from 800 to 4,000.





