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57 ABSTRACT 
(76) Inventors: Jun Takashima, Osaka (JP); N0ri0 ( ) 

Kauai, ()Saka (JP) An illumination assembly is provided Which is capable of 
correcting a color temperature. The assembly generally com 

correspondence Address: prises a substrate and a light emitting device mounted on the 
W ADDEY & PATTERSON P_C_ substrate that further comprises a light emitting element and 
1600 DIVISION STREET éUITE 500 a resin containing a phosphor excitable by light emitted from 
NASHVILLE TN 37203 (Us) the light emitting element. A re?ectance factor of the sub 

’ strate may be set corresponding to light emitted from the light 
21 A 1' N '2 12/429 787 emitting device, such that the light emitted by the light emit 

( ) pp 0 ’ ting device complies With a desired light emission for the 
. _ illumination assembly. A translucent ?lling resin or translu 

(22) Flled' Apr' 24’ 2009 cent coating resin may further be applied on the light emitting 
_ _ _ _ _ device and the substrate, the translucent resin having a refrac 

(30) Forelgn Apphcatlon Pnonty Data tive index and correspondingly operable to suppress varia 
tions in color temperature. The assembly may comprise a 

Apr. 24, 2008 (JP) ........................... .. J P2008 113315 plurality Ofhght emitting devices having Variable light Color 

_ _ _ _ temperatures, Wherein a plurality of substrate coatings may 
Pubhcatlon Classl?catlon be provided having re?ectance factors corresponding to the 

(51) Int, Cl, associated light color temperatures. One or more translucent 
H01L 27/15 (200601) resins may be applied on light emitting devices as desired to 
H01 L 33/00 (200601) further suppress variations in color temperature. 
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LED ASSEMBLY WITH COLOR 
TEMPERATURE CORRECTION CAPABILITY 

[0001] A portion of the disclosure of this patent document 
contains material that is subject to copyright protection. The 
copyright oWner has no objection to the reproduction of the 
patent document or the patent disclosure, as it appears in the 
US. Patent and Trademark Of?ce patent ?le or records, but 
otherWise reserves all copyright rights Whatsoever. 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0002] This application claims bene?t of the folloWing 
patent application Which is hereby incorporated by reference: 
Japanese Patent Application No. JP2008-113315 ?led Apr. 
24, 2008 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0003] Not Applicable 

REFERENCE TO SEQUENCE LISTING OR 
COMPUTER PROGRAM LISTING APPENDIX 

[0004] Not Applicable 

BACKGROUND OF THE INVENTION 

[0005] The present invention relates to an illumination 
device using a light emitting element such as a light emitting 
diode (hereinafter referred to as “LED”). 
[0006] In a conventional illumination device using a light 
emitting element such as an LED, countermeasures are taken 
to make it Waterproof in consideration of the outdoor instal 
lation. At least one Waterproo?ng technique has previously 
been employed in Which a case is ?lled With a transparent 
resin. 

[0007] For example, Japanese Unexamined Patent Publica 
tion No. 2005-302483 discloses an illumination device pro 
viding: a substrate With an LED mounted thereon; and a 
transparent and nearly box-shaped case With a back surface 
formed as an opening, Wherein: the substrate is stored in the 
case from the opening; the substrate is supported With a space 
provided betWeen the substrate and a front inner Wall of the 
case; a transparent ?lling material is injected and ?lled in the 
case along a folloWing path from the opening to the case; the 
?lling material is cured to ?x the substrate and the case 
integrally; and thus the LED along With the substrate are 
embedded in the ?lling material in the case and hermetically 
sealed, thereby ensuring a su?icient Waterproof property. 
When the LED is lighted, the light is emitted through the 
transparent ?lling material and the case. 

BRIEF SUMMARY OF THE INVENTION 

[0008] A White or blue-colored LED used for the purpose 
of the illumination typically has a structure in Which an LED 
chip that emits blue light (light With Wavelength of approxi 
mately 380 to 480 nm) is sealed With a resin containing a 
phosphor (e.g., silicon, epoxy). The conversion to a desired 
color of light is performed by means of the light With a 
Wavelength region of approximately 480 to 780 nm that is 
converted by exciting the phosphor by the blue light emitted 
from the LED chip, and blue light that passes through the 
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resin Without being converted. Also, in the conversion to a 
desired color of light, the color of light is adjusted by, for 
example, changing a mixing ratio of the phosphor in the case 
Where a top surface of the sealing resin containing the phos 
phor is an air layer. It is not premised on ?lling the top surface 
of the sealing resin containing the phosphor With the trans 
parent resin (e.g., silicon). 
[0009] When the case that stores the LED is ?lled With 
translucent silicon for the purpose of Waterproo?ng, a refrac 
tive index of the sealing resin for the LED is almost equal to 
that of the silicon to be ?lled for the purpose of Waterproo?ng. 
Therefore, there is a problem that the color temperature sig 
ni?cantly shifts to a side of high color temperature due to a 
difference of the ratio betWeen the light converted by exciting 
the phosphor by the blue light emitted from the LED chip, and 
the blue light that passes through Without being converted, as 
compared to the case Where the top surface of the sealing resin 
containing the phosphor is the air layer. An increase of the 
ratio of the blue light makes a White LED appear to be bluish 
White, and a bulb-colored LED appear to be yelloWish White. 
[0010] In vieW of the foregoing, an object of the present 
invention is to provide an illumination device capable of 
correcting the color temperature. In light of this object, an 
LED assembly With color correcting substrate in various 
embodiments may comprise one or more of the folloWing 
aspects. 
[0011] According to a ?rst aspect of the LED assembly 
With color correcting substrate herein disclosed, in order to 
solve the problems described above, an illumination device as 
shoWn in FIG. 1 is provided With: a light emitting device (an 
LED 1) including at least a light emitting element (for 
example an LED chip 5), and a resin (a sealing resin 6) 
containing a phosphor excited by light emitted from the light 
emitting element; a substrate 2 providing the light emitting 
device mounted thereon; and a translucent resin (a ?lling 
resin 4) applied on the light emitting device 1 and the sub 
strate 2, Wherein: a re?ectance factor of the substrate 2 is set 
corresponding to light emitted from the light emitting device 
1. 

[0012] In a second aspect of the LED assembly, the LED 
assembly is provided With the light emitting device (the LED 
1), the substrate 2, and a case 3 for storing the resin 4 applied 
on the light emitting device (the LED 1) and the substrate 2. 
[0013] In a third aspect of the LED assembly, the setting of 
the re?ectance factor of the substrate 2 is to set the color of the 
substrate surface so as to suppress the change of the color 
temperature before and after applying the transparent resin 4. 
[0014] In a fourth aspect of the LED assembly, an LED chip 
5 is used as the light emitting element. 
[0015] In a ?fth aspect of the LED assembly, a plurality of 
LED chips is included. 
[0016] In a sixth aspect of the LED assembly, each of the 
plurality of LED chips falls into various types having a dif 
ferent light spectra from each other. 
[0017] In a seventh aspect of the LED assembly, the light 
emitting device uses an LED chip 5 emitting blue light With 
Wavelength of approximately 380 to 480 nm, a phosphor 
emits light With a Wavelength region of approximately 480 to 
780 nm by being excited by the blue light; and the color of the 
substrate surface is color absorbing the blue light. 
[0018] In an eighth aspect of the LED assembly, a coating 8 
having the color absorbing the blue light is applied on the 
substrate surface, as shoWn in FIG. 1. 
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[0019] In a ninth aspect of the LED assembly, the transpar 
ent resin 4 to be applied on the light emitting device and the 
substrate 2 contains a pigment 9 absorbing light With a speci 
?ed Wavelength, as shoWn in FIG. 4. 
[0020] In a tenth aspect of the LED assembly, the transpar 
ent resin 4 to be applied on the light emitting device and the 
substrate 2 contains a phosphor 10 exciting light With a speci 
?ed Wavelength, as shoWn in FIG. 5. 
[0021] In an eleventh aspect of the LED assembly, a plu 
rality of light emitting devices (LEDs 1) is included, as shoWn 
in FIGS. 6 and 7. 
[0022] In a twelfth aspect of the LED assembly, the color 
temperature is set loWer for the substrate surface provided the 
light emitting device mounted thereon With higher color tem 
perature, upon the plurality of light emitting devices 1a, 1b 
and 10 having the different color temperatures from one 
another (FIG. 6). 
[0023] In a thirteenth aspect of the LED assembly, the resin 
having a loWer refractive index is applied to the light emitting 
device With higher color temperature, and to the periphery of 
the substrate providing such light emitting device mounted 
thereon, upon the plurality of light emitting devices having 
the different color temperatures from one another (FIG. 6). 
[0024] In a fourteenth aspect of the LED assembly, the 
inside of the case 3 is completely ?lled With the translucent 
resin 4 applied on the light emitting device (the LED 1) and 
the substrate 2. 
[0025] In a ?fteenth aspect of the LED assembly, the color 
temperature of the light emitted from the light emitting device 
is set to be loWer than the color temperature required for the 
illumination device. 
[0026] In an illumination device according to a preferred 
embodiment of the disclosed LED assembly, a light emitting 
device in Which a light emitting device is sealed With a resin 
containing a phosphor is mounted on a substrate, and a trans 
lucent resin is applied to the light emitting device and the 
substrate. A re?ectance factor of the substrate is set corre 
sponding to the light emitted from the light emitting device, 
so that the color temperature can be readily corrected at loW 
cost by changing the re?ectance factor of the substrate even if 
the emission color deviates from the desired color tempera 
ture due to the relationship betWeen a refractive index of a 
resin sealing the light emitting element and that of a resin 
containing the sealing resin Which ?lls the light emitting 
device and the substrate. 

BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 

[0027] FIG. 1 is a cross-sectional vieW shoWing a structure 
according to a ?rst embodiment of the present invention. 
[0028] FIG. 2 is a cross-sectional vieW shoWing a structure 
according to a second embodiment of the present invention. 
[0029] FIG. 3 is a cross-sectional vieW shoWing a structure 
according to a third embodiment of the present invention. 
[0030] FIG. 4 is a cross-sectional vieW shoWing a structure 
according to a fourth embodiment of the present invention. 
[0031] FIG. 5 is a cross-sectional vieW shoWing a structure 
according to a ?fth embodiment of the present invention. 
[0032] FIG. 6 is a cross-sectional vieW shoWing a structure 
according to a sixth embodiment of the present invention. 
[0033] FIG. 7 is a cross-sectional vieW shoWing a structure 
according to a seventh embodiment of the present invention. 
[0034] FIG. 8 is an explanatory diagram of an operation 
according to an eighth embodiment of the present invention. 
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[0035] FIG. 9 is an explanatory diagram of an operation of 
a White LED according to the eighth embodiment of the 
present invention. 
[0036] FIG. 10 is an explanatory diagram of an operation of 
a bulb-colored LED according to the eighth embodiment of 
the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0037] FIG. 1 shoWs a structure of a ?rst embodiment of the 
present invention. As shoWn in FIG. 1, an illumination device 
includes a light emitting device 1 such as for example an LED 
1, an LED mounting substrate 2 on Which the LED is 
mounted, a case 3 for storing them, and a translucent ?lling 
material 4 such as resin 4 (e.g., silicon) for ?lling the inside of 
the case 3. The translucent ?lling material 4 may in fact be 
entirely transparent in alternative embodiments. 
[0038] The LED 1 comprising the light emitting device 
may be provided With a blue LED chip 5 Which emits light 
With a Wavelength of approximately 380 to 480 nm, the blue 
LED chip sealed With a resin 6 (e.g., silicon) containing a 
phosphor. One sealing resin 6 may encompass a plurality of 
LED chips 5. 
[0039] The substrate 2 on Which the LED 1 is mounted 
comprises a base material 7, and a coating (ink) 8 applied on 
the base material 7. The LED 1 and the substrate 2 are embed 
ded and hermetically sealed in the resin 4. The case 3 is 
transparent, so that, upon lighting the LED 1, the light there 
from is emitted through the translucent resin 4 and the case 3. 
[0040] Conventionally, a White coating (ink) has been gen 
erally used as the coating (ink) 8 to apply on the base material 
7, in consideration of a re?ection ef?ciency for re?ecting light 
re?ected by the case 3 and an air layer at the surface of the 
substrate 2 to emit the light to the outside of the case 3; 
Whereas a yelloW coating (ink) is applied in the present 
embodiment. 
[0041] Thus, the substrate surface re?ects only light Within 
a high luminosity region (yelloW light) and absorbs the blue 
light among the light re?ected by the case 3 and the air layer. 
This can reduce the shift of the color temperature to a higher 
color temperature, Without decreasing an optical output. 
[0042] In alternative embodiments, the same effect as those 
described above can be achieved by applying on the substrate 
surface a substance such as a ?lm 8 Which re?ects the light 
Within a high luminosity region and absorbs the blue light, 
instead of coating the base material 7 With the ink 8. Such 
effect also can be achieved by employing a translucent mate 
rial other than a resin as the resin 4 for ?lling the case 3. 
[0043] In another embodiment as shoWn in FIG. 2, refer 
ences 2a, 2b and 2c are LED mounting substrates of the 
illumination devices different from one another. When the 
LEDs 1 of a plurality of illumination devices have different 
color temperatures respectively (i.e., A, B and C depicted in 
the ?gure have the different color temperatures), as shoWn in 
FIG. 2, the adjustment of a coloration of the coatings (ink) to 
be applied on the substrate surfaces of the mounting sub 
strates 2a, 2b and 2c of the LEDs 1 can suppress the variation 
among the color temperatures of the illumination devices. 
Speci?cally, a substrate surface having the LED With a loW 
color temperature is colored not to absorb the blue light (for 
example, White), and a substrate surface having the LED With 
a high color temperature is colored to absorb the blue light 
(for example, yelloW). Thereby, the variation of the color 
temperatures can be suppressed among a plurality of illumi 
nation devices. 
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[0044] In another embodiment as shown in FIG. 3, refer 
ences 8a, 8b and 8c are coatings (ink) having different colors 
respectively, Which are applied on the surface of the LED 
mounting substrate 2 of the illumination device. When the 
LEDs 1 of a single illumination device have different color 
temperatures respectively (i.e., A, B and C depicted in the 
?gure have different color temperatures), as shoWn in FIG. 3, 
the adjustment of a coloration of the coatings (ink) 8a, 8b and 
80 to be applied on the substrate surface of the mounting 
substrate 2 of the LEDs 1 can suppress the variation of the 
color temperatures inside of the illumination device. Speci? 
cally, the portion of the substrate upon Which the LED With a 
loW color temperature is mounted and the periphery thereof 
are colored not to absorb blue light (for example, White), and 
the portion of the substrate upon Which the LED With a high 
color temperature is mounted and the periphery thereof are 
colored to absorb the blue light (for example, yelloW). 
Thereby, the variation of the color temperatures can be sup 
pressed inside of the illumination device. 
[0045] In an embodiment as shoWn in FIG. 4, the translu 
cent ?lling material 4 of the LED assembly comprises a 
material 9 (e.g., a pigment) that absorbs blue light and that is 
added in the resin 4. This alloWs the blue light to be absorbed 
by the material 9 contained in the resin 4, thereby enabling the 
reduction of the shift of the color temperature to a higher color 
temperature. Furthermore, adjustment of a compounding 
ratio of the material 9 that absorbs the blue light enables the 
color temperature to be adjusted. 
[0046] In an embodiment as shoWn in FIG. 5, the translu 
cent ?lling material 4 of the LED assembly further comprises 
a phosphor 10 that converts blue light (light With Wavelength 
of approximately 380 to 480 nm) to light With a Wavelength 
region of approximately 480 to 780 nm. This structure alloWs 
the blue light to be converted to the light With the Wavelength 
region of approximately 480 to 780 nm by exciting the phos 
phor 10 contained in the resin 4. This can reduce the shift of 
the color temperature to a higher color temperature. In addi 
tion, converting the blue light to the light With the Wavelength 
of approximately 480 to 780 nm can increase an optical 
output in comparison to some alternative embodiments. 
[0047] The translucent ?lling material 4 may in certain 
embodiments comprise both of the phosphor 10 and the pig 
ment 9 in conjunction With each other. An adjustment of the 
mixing ratio betWeen the phosphor 10 and the pigment 9 
Within the translucent ?lling material 4 or resin 4 further 
enables the color temperature to be adjusted. 
[0048] In an embodiment of the LED assembly as shoWn in 
FIG. 6, the substrate 2 on Which a plurality of LEDs 1a, 1b and 
1c are mounted includes a base material 7 and yelloW coatings 
(ink) 8a, 8b and 80 applied on the base material 7, and is 
disposed at an opening of the transparent case 3. The LEDs 
1a, 1b and 10 as the light emitting devices are provided With 
blue LED chips that emit the light With Wavelength of 
approximately 380 to 480 nm, and the blue LED chips are 
sealed With a resin (for example, silicon) containing a phos 
phor. In this case, the LEDs 1a, 1b and 1c emit the light varied 
from one another, and the relationship thereof shall be (a color 
temperature of the light emitted from the LED 1a)>(a color 
temperature of the light emitted from the LED 1b)>(a color 
temperature of the light emitted from the LED 10). 
[0049] The inner space of the case 3 is ?lled With the trans 
lucent ?lling resins (for example, silicon) 4a, 4b and 40 Within 
the respective portions Where a plurality of LEDs 1a, 1b and 
1c are mounted. The presetting is noW made so as to be (a 
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refractive index of the resin 4a)>(a refractive index of the 
resin 4b)>(a refractive index of the resin 40). 
[0050] When the ?lling is performed onto the LEDs 1a, 1b 
and 10 With the translucent ?lling resins 4a, 4b and 4c, the 
emission colors thereof shift to blue. The shift to blue, hoW 
ever, can be reduced by means of the yelloW coatings (ink) 8a, 
8b and 8c. 
[0051] The presetting is noW made so as to be (a color 
temperature of the yelloW coating 8a)<(a color temperature of 
the yelloW coating 8b)<(a color temperature of the yelloW 
coating 80). The higher the color temperatures of the yelloW 
coatings (ink) 8a, 8b and 8c become, the more the substrate 2 
absorbs the blue light, thereby reducing the shift to blue. Also, 
the loWer the refractive indices of the translucent ?lling resins 
4a, 4b and 4c become (the nearer the refractive index of the air 
become), the more the shift to blue is reduced. 

[0052] Therefore, as shoWn in the present embodiment, 
even if the LEDs 1a, 1b and 1c emit light having varying color 
temperatures from one another, the variation of the color 
temperatures in the illumination device can be suppressed by 
adjusting the color temperatures of the yelloW coatings (ink) 
8a, 8b and 80 applied on the base material 7, as Well as the 
refractive indices of the translucent ?lling resins 4a, 4b and 
4c. 

[0053] As described above, adjustment of the coloration of 
the coatings applied on the LED mounting substrate and the 
refractive indices of the ?lling resins can suppress the varia 
tion of the color temperatures in the illumination device With 
greater reliability and less cost than alternative methods. 
[0054] FIG. 7 shoWs a structure of another embodiment of 
the LED assembly. The substrate 2 on Which a plurality of 
LEDs 1a, 1b and 1c are mounted includes the base material 7 
and the coatings (ink) 8a, 8b and 80 applied on the base 
material 7, and is disposed at an opening of the transparent 
case 3. The LEDs 1a, 1b and 10 as the light emitting devices 
are provided With blue LED chips that emit the light With 
Wavelength of approximately 380 to 480 nm, and the blue 
LED chips are sealed With a resin (for example, silicon) 
containing a phosphor. In this case, the LEDs 1a, 1b and 1c 
emit the light varied from one another, and the relationship 
thereof shall be (a color temperature of the light emitted from 
the LED 1a):(a color temperature of the light emitted from 
the LED 1c)>>(a color temperature of the light emitted from 
the LED 1b); the LED 1a and LED 10 at both ends of the 
substrate have desired color temperatures, and the LED 1b in 
the middle of the substrate has an extremely loW color tem 
perature. 
[0055] In this case, the coatings (ink) 8a and 80 on the 
periphery of the LEDs 1a and 10 at both ends of the substrate 
are the ones having loWer re?ectance factors to the blue light, 
such as yelloW. In contrast, the coating (ink) 8b on the periph 
ery of the LED 1b in the middle of the substrate is the one 
having a higher re?ectance factor to the blue light, such as 
White or blue. This structure also includes a coating material 
4b (such as silicon) being applied on the substrate surface (the 
coating 8b) on the periphery of the LED 1b in the middle of 
the substrate. 
[0056] Here, When the ?lling is performed onto the LED 1b 
With a translucent ?lling material 4b or translucent coating 
material 4b such as a translucent resin 4b, the emission color 
thereof shifts to blue. Furthermore, since the coating (ink) 8b 
With a higher re?ectance factor to the blue light increases the 
re?ection of the blue light, the light coming from the coating 
material 4b can be shifted to blue. This enables the color 
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temperature thereof to shift to the higher temperature, thereby 
making it possible to be brought closer to the color tempera 
tures of the LEDs 1a and 10 on both ends of the substrate. 

[0057] Changing the coloration of the coatings on the 
mounting substrate for the LEDs and coating a part of LEDs 
With the ?lling resin can suppress the variation of the color 
temperatures in the illumination device, even if employing 
the LEDs With the color temperatures different from one 
another in the illumination device that requires no ?lling 
resin. 

[0058] Still referring to FIG. 7, the present embodiment 
permits selection of a color temperature of the LED 1 that is 
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the illumination device differs from the spectrum of the light 
emitting device (the LED 1), the ?lling the light emitting 
device (the LED 1) With the resin 4 to be Waterproof makes 
the color temperature shift due to the ?lling, thereby achiev 
ing the color temperature required as the illumination device. 

[0062] Table 1 shoWs the result of the measurement of the 
optical characteristics before and after the ?lling, and Table 2 
shoWs the amount of change before and after the ?lling of the 
silicon. FIG. 9 shoWs a change of the color temperature before 
and after the ?lling in the case of White LEDs shoWn in Tables 
1 and 2, and FIG. 10 shoWs a change of the color temperature 
before and after the ?lling in the case of a bulb color. 

TABLE 1 

Color 
Entire output temperature 

flux (lm) Color level x Color level V (K) 

Before After Before After Before After Before 
Samples ?lling ?lling ?lling ?lling ?lling ?lling ?lling After ?lling 

<White> 

White 1 170.3 153.1 0.3553 0.3239 0.3711 0.3253 4714 5921 
White 2 170.9 153.5 0.3534 0.3217 0.3675 0.3207 4759 6055 
White 3 174.9 160.2 0.3555 0.3254 0.3707 0.3269 4707 5838 

<Bulb color> 

Bulb 106.9 112.9 0.4602 0.4346 0.4039 0.3930 2641 2946 
color 1 
Bulb 106.4 111.3 0.4656 0.4420 0.4092 0.4009 2609 2888 
color 2 
Bulb 106.4 111.1 0.4653 0.4413 0.4085 0.4000 2608 2893 
color 3 
Bulb 51.2 53.8 0.4706 0.4497 0.4218 0.4162 2639 2890 
color 4 
Bulb 52.5 55.1 0.4568 0.4328 0.4083 0.3979 2724 3019 
color 5 

loWer than that required for use in the illumination device as 
shoWn in the embodiment of FIG. 1. In other Words, in con- TABLE 2 
sideration of the shift of the color temperature after the ?lling 
With the resin 4 in order to be Waterproof, the color tempera- Rm of Amount of 
m . . 1 hi? d S .? 11 th d. t t . change of Color level x Color level y change of 
re 15 prevlous y S e ' _ peel _Ca y’ e a Jus men 15 Per- entire output Amount of Amount of color 

formed for the compound1ng rat1o of the phosphor that 1s a sglnples ?ux (1%,) change change temperature 
constituent of the LED 1, and the color temperature is set to be 

<White> 
loWer. — 

[0059] FIG. 8 shoWs an operation of another embodiment White 1 -10_1 -0.0314 -0_0458 1207 
of the LED assembly. In the ?gure, (a) is a spectrum required whlt? 2 -10-2 -0-0317 410468 1296 
as the illumination device, (b) is a spectrum of the light Whlte 3 ‘8'4 ‘00301 ‘00438 1131 

. . . . Average -9.6 -0.0311 -0.0455 1211 

em1tt1ng device (the LED 1), and (c) is a spectrum after the <Bulb color> 
light emitting device (the LED 1) is ?lled With the resin 4 to — 
be Waterproof Bulb color 1 5.6 —0.0256 —0.0l09 305 

- - - Bulb color 2 4.6 -0.0236 -0.0083 279 

[0060] FlG.'8(a) 1s an explanatory d1agram ofthe operat1on Bulb color 3 4A _0_0240 _0_0085 285 
of a comparative example, 1n Wh1ch the spectrum requ1red as Bulb color 4 52 _0_0209 _0_0056 251 
the illumination device and the spectrum of the light emitting Bulb color 5 5.0 -0.0240 -0.0104 295 
device (the LED 1) correspond to each other. Thus, the ?lling Awmge 5-0 ‘00236 ‘00087 283 
of the light emitting device (the LED 1) With the resin 4 to be 
Waterproof makes the color temperature shift due to the ?ll- [0063] In the Case of the White LED, when the Color tem 
ing, thereby rendering the color temperature different from 
the one required as the illumination device. 

[0061] FIG. 8(b) is an explanatory diagram of the operation 
of the present embodiment, in Which spectrum required as the 
illumination device and spectrum after the light emitting 
device (the LED 1) is ?lled With the resin 4 to be Waterproof 
correspond to each other. Although the spectrum required as 

perature of 5000K is required for the illumination device and 
the color temperature of an output ?ux of the LED 1 is 5000K, 
employing a Waterproof structure as shoWn in FIG. 1 results 
in the shift of the color temperature to 6200K. Then, the color 
temperature of the LED 1 is previously selected at the loWer 
color temperature of the order of, for example, 4000K. The 
?lling of the resin to be Waterproof makes the color tempera 
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ture shift to a higher temperature. Nonetheless it is possible to 
provide the illumination device With the color temperature of 
5000K (FIG. 9). 
[0064] In the case of the bulb-colored LED, When the color 
temperature of 2800K is required for the illumination device 
and the color temperature of an output ?ux of the LED 1 is 
2800K, employing the Waterproof structure as shoWn in FIG. 
1 results in the shift of the color temperature to 3100K. Then, 
the color temperature of the LED 1 is previously selected at a 
loWer color temperature of the order of, for example, 2500K. 
The ?lling of the resin to be Waterproof makes the color 
temperature shift to higher temperature. Nonetheless it is 
possible to provide the illumination device With the color 
temperature of 2800K (FIG. 10). 
[0065] By use of embodiments described above, the color 
temperature can be corrected as desired and necessary for the 
illumination device. 
[0066] Thus, although there have been described particular 
embodiments of the present invention of a neW and useful 
LED Assembly With Color Correcting Substrate it is not 
intended that such references be construed as limitations 
upon the scope of this invention except as set forth in the 
folloWing claims. 

What is claimed is: 
1. An illumination assembly, comprising: 
a substrate; 
a light emitting device mounted on the substrate, the light 

emitting device further comprising a light emitting ele 
ment, and a resin containing a phosphor excitable by 
light emitted from the light emitting element; and 

a re?ectance factor of the substrate set corresponding to 
light emitted from the light emitting device. 

2. The illumination assembly of claim 1, Wherein the sub 
strate further comprises: 

a base material; and 
a coating having color absorbing a particular spectrum of 

light emitted from the light emitting device, 
Wherein variations of a color temperature are suppressed. 

3. The illumination assembly of claim 2, Wherein the light 
emitting element further comprises an LED chip emitting 
blue light With a Wavelength of approximately 380 to 480 nm, 
and a phosphor emitting light With a Wavelength of approxi 
mately 480 to 780 nm by being excited by the blue light; and 

Wherein the color of the substrate coating is operable to 
absorb the blue light. 

4. The illumination assembly of claim 1, further compris 
ing a translucent resin applied on the light emitting device and 
the substrate, the translucent resin having a refractive index 
and correspondingly effective to suppress variations in color 
temperature. 

5. The illumination assembly of claim 4, further compris 
ing a transparent case encompassing the light emitting device, 
the substrate and the translucent resin applied on the light 
emitting device and the substrate. 

6. The illumination assembly of claim 5, Wherein the inside 
of the case is completely ?lled With the translucent resin 
applied on the light emitting device and the substrate. 

7. The illumination assembly of claim 4, the translucent 
resin applied on the light emitting device and the substrate 
further comprises a pigment absorbing light With a speci?ed 
Wavelength region. 
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8. The illumination assembly of claim 4, Wherein the trans 
parent resin applied on the light emitting device and the 
substrate further comprises a phosphor exciting light With a 
speci?ed Wavelength region. 

9. The illumination assembly of claim 4, Wherein the trans 
lucent resin applied on the light emitting device and the 
substrate further comprises both of a pigment absorbing light 
With a speci?ed Wavelength region and a phosphor exciting 
light With a speci?ed Wavelength region, Wherein a mixing 
ratio betWeen the amounts of pigment and phosphor may be 
adjusted to produce a desired refractive index for the translu 
cent resin. 

10. An illuminating assembly the assembly comprising: 
a plurality of light emitting devices, each light emitting 

device further comprising a light emitting element, and 
a resin containing a phosphor excitable by light emitted 
from the light emitting element; 

a substrate on Which the plurality of light emitting devices 
are mounted, the substrate further comprising a base 
material, and a plurality of coatings, each coating asso 
ciated With one of the plurality of light emitting ele 
ments; and 

a color temperature of each substrate coating set corre 
sponding to light emitted from the associated light emit 
ting device. 

11. The assembly of claim 10, the plurality of light emitting 
elements further comprising a plurality of blue LED chips 
functional to emit light having a Wavelength of approximately 
380 to 480 nm, each blue LED chip further sealed With the 
resin containing a phosphor excitable by the light emitted 
from the associated blue LED chip. 

12. The assembly of claim 11, the plurality of coatings 
further comprising yelloW ink coatings of variable color tem 
peratures, Wherein setting higher substrate coating color tem 
peratures corresponds With increasing absorption of blue 
light emitted from the associated light emitting devices. 

13. The assembly of claim 11, further comprising: 
a transparent case containing the plurality of light emitting 

devices and the substrate, and 
a plurality of translucent resins ?lling the inner space of the 

case, a translucent resin associated With each of the 
plurality of light emitting devices, 

each translucent resin having a refractive index set corre 
sponding to light emitted from the associated light emit 
ting device. 

14. The assembly of claim 13, Wherein setting loWer refrac 
tive indices corresponds With increasing absorption of blue 
light emitted from the associated light emitting devices. 

15. An illuminating assembly for suppressing variation of 
color temperatures in the assembly, the assembly comprising: 

a plurality of light emitting devices, each light emitting 
device further comprising a light emitting element, and 
a resin further comprising phosphor excitable by light 
emitted from the light emitting element, a compounding 
ratio of the phosphor corresponding to a color tempera 
ture of the light emitted by the light emitting element; 

a substrate on Which the plurality of light emitting devices 
are mounted, the substrate further comprising a plurality 
of coatings associated With the plurality of light emitting 
elements mounted thereon; and 

one or more translucent coating resins applied to one or 

more light emitting devices, a refractive index for each 
translucent coating resin set corresponding to the light 
emitted from the corresponding light emitting device. 

16. The assembly of claim 15, Wherein one or more light 
emitting devices are not coated With a translucent coating 
resin. 
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17. The assembly of claim 15, further comprising a color 
temperature of each substrate coating set corresponding to 
light emitted from the associated light emitting device. 

18. The assembly of claim 17, Wherein the one or more 
translucent coating resins may be applied after setting a color 
temperature for each substrate coating, Wherein variation of 
color temperatures of light emitted by the plurality of light 
emitting devices is suppressed. 

19. The assembly of claim 15, Wherein a color temperature 
of the light emitted from each of the plurality of light emitting 
devices is set to be loWer than the color temperature required 
for the illumination device. 

Jan. 7, 2010 

20. The assembly of claim 19, Wherein each light emitting 
device further comprises a resin further comprising phosphor 
excitable by light emitted from the light emitting element, 

Wherein a compounding ratio of the phosphor corresponds 
to a color temperature of the light emitted by the light 
emitting element, the compounding ratio adjustable to 
set the color temperature of the light emitted from each 
of the plurality of light emitting devices to be loWer than 
the color temperature required for the illumination 
device. 


