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Embodiments of the present invention provide an LED hav 
(76) Inventor; Byoung gu Cho’ Seoul (KR) ing a Wavelength Shift Layer (WSL) and method of manu 

facture. Speci?cally, under embodlment of the present mven 
tion, a WSL layer is applied over an LED chip. The WSL itself 
typically comprises tWo layers: an adhesion layer applied 
over a set (at least one) of LED chips, and a conformal coating 
over the adhesion layer. The adhesion layer provides 

_ improved adhesive effect of the conformal coating to the LED 
(22) Flled? Mar- 31’ 2010 chip(s). The conformal coating is comprised of a particular 

phosphor ratio that is determined based on a Wavelength 
measurement of the underlying LED chip(s). Speci?cally, 

(21) App1.No.: 12/750,816 

Publication Classi?cation under the present invention, a Wavelength of a light output by 
an LED chip(s) (e.g., blue or ultra-violet (UV )) is measured 

(51) Int‘ Cl‘ (e.g., at the Wafer level). Typically, the phosphor ratio of is 
H01L 33/48 (201001) comprised of at least one of the folloWing colors: yelloW, 
H01L 21/66 (2006.01) green, or red. Regardless, this conformal coating is applied 
H01L 33/44 (2010.01) over a glue layer that itself is applied over the LED chip. 
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LIGHT EMITTING DIODE HAVING A 
WAVELENGTH SHIFT LAYER AND METHOD 

OF MANUFACTURE 

CROSS-REFERENCE TO RELATED INVENTION 

[0001] The present invention is related in some aspects to 
commonly-oWned and co-pending application Ser. No. 
12/693,632, ?led Jan. 26, 2010, and entitled LIGHT EMIT 
TING DIODE (LED) AND METHOD OF MANUFAC 
TURE, the entire contents of Which are herein incorporated 
by reference. The present invention is also related in some 
aspects to commonly-oWned and co-pending application 
number (to be provided), ?led (to be provided), assigned 
attorney docket number MOON-0005, and entitled MULTI 
CHIP LIGHT EMITTING DIODE (LED) AND METHOD 
OF MANUFACTURE, the entire contents of Which are 
herein incorporated by reference. 

FIELD OF THE INVENTION 

[0002] The present invention generally relates to Light 
Emitting Diodes (LEDs). Speci?cally, the present invention 
relates to the manufacture of an LED having a Wavelength 
Shift Layer (WSL). 

BACKGROUND OF THE INVENTION 

[0003] As LEDs continue to groW in popularity as an e?i 
cient technological approach, the need for continued 
advancement groWs as Well. Along these lines, obtaining 
White light output from LED is not only needed, but also 
dif?cult to achieve. Many approaches in the past have 
attempted to ?nd neW Ways to obtain White light. HoWever, 
many of these approaches perform such processing at the chip 
level instead of at the Wafer level. Such an approach can result 
in chip Waste. Moreover, none of the existing approaches vary 
phosphor ratios based on an underlying device measurement 
(such as a Wavelength of a light output). For example, US. 
Pat. No. 6,650,044 forms a pedestal on top of a pad. The 
pedestal is a stud bump that is used for connectivity. This 
approach is not ideal as it is ine?icient, does not provide chip 
level coating, is much harder to polish, and is easily contami 
nated. In vieW of the foregoing, there exists a need for an LED 
and associated method of manufacture that addresses the 
de?ciencies of the related art. 

SUMMARY OF THE INVENTION 

[0004] In general, embodiments of the present invention 
provide an LED having a Wavelength Shift Layer (WSL) and 
method of manufacture. Speci?cally, under embodiment of 
the present invention, a WSL layer is applied over an LED 
chip. The WSL itself typically comprises tWo layers: an adhe 
sion layer applied over a set (at least one) of LED chips, and 
a conformal coating over the adhesion layer. The adhesion 
layer provides improved adhesive effect of the conformal 
coating to the LED chip(s). The conformal coating is com 
prised of a particular phosphor ratio that is determined based 
on a Wavelength measurement of the underlying LED chip(s). 
Speci?cally, under the present invention, a Wavelength of a 
light output by an LED chip(s) (e.g., blue or ultra-violet 
(UV)) is measured (e.g., at the Wafer level). Typically, the 
phosphor ratio is comprised of at least one of the folloWing 
colors: yelloW, green, or red. Regardless, this conformal coat 
ing is applied over a glue layer that itself is applied over the 
LED chip. 
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[0005] In one embodiment, an additional protective layer 
can be applied over the WSL (i.e., over the conformal coat 
ing). Regardless, the light output of the LED chip is converted 
to White light using the WSL. In a typical embodiment, these 
steps are performed at the Wafer level so that uniformity and 
consistency in results can be better obtained. Moreover, any 
quantity of chips (i.e., at least one or a “set”) can be simulta 
neously coated hereunder. HoWever, it should be understood 
that the same teachings could be applied at the chip level. 
Moreover, several different approaches can be implemented 
for isolating the coating area. Examples include the use of a 
paraf?n Wax, a silk screen, or a photo resist. 

[0006] A ?rst aspect of the present invention provides a 
method for manufacturing a light emitting diode (LED), com 
prising: taking a measurement for a set of LED chips; apply 
ing an adhesion layer over the set of LED chips; applying a 
conformal coating over the conformal coating having a phos 
phor ratio that is based on the measurement; and converting a 
light output of the set of LED chips to White light using the 
conformal coating. 
[0007] A second aspect of the present invention provides a 
method for manufacturing a light emitting diode (LED), com 
prising measuring a Wavelength of a light output by a set of 
LED chips; applying an adhesion layer over the set of LED 
chips, the adhesion layer comprising an adhesive selected 
from a group consisting of: a silicon resin, an epoxy resin, an 
organic polymer, and a glass resin; applying a conformal 
coating to the set of LED chips, the conformal coating having 
a phosphor ratio that is based on the Wavelength, and the 
phosphor ratio comprised of at least one of the folloWing 
colors: yelloW, green, or red; and converting the light output 
of the set of LED chips to White light using the conformal 
coating. 
[0008] A third aspect of the present invention provides a 
light emitting diode (LED), comprising: a set of LED chips; 
an adhesion layer over the set of set of LED chips; and a 
conformal coating over the adhesion layer, the conformal 
coating having a phosphor ratio that is based on a Wavelength 
of a light output by the underlying set of LED chips, Wherein 
the conformal coating converts the light output of the set of 
LED chips to White light using the conformal coating. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] These and other features of this invention Will be 
more readily understood from the folloWing detailed descrip 
tion of the various aspects of the invention taken in conjunc 
tion With the accompanying draWings in Which: 
[0010] FIG. 1 depicts a chip Wavelength distribution graph 
in the LED chip Wafer; 
[0011] FIG. 2 depicts a graphic representation of the chro 
maticity diagram; 
[0012] FIG. 3 depicts a method of coating ?uorescent sub 
stance at the existing chip unit PKG level; 
[0013] FIG. 4 depicts a graphic representation of a chip 
level conformal coating (CLCC) mode in the Wafer level; 
[0014] FIG. 5 depicts a method of providing the guide dam 
in a scribe line and metal pad part in the Wafer level through 
a para?in print and coating the ?uorescent substance plus 
silicon according to each chip With dispensing in a CLCC 
implementation; 
[0015] FIG. 6 depicts a method of making a ?uorescent 
substance plus silicon according to each chip With dispensing 
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after making the scribe line and metal pad part With blocking 
by using the silk screen or the metal mask in the CLCC 
implementation; 
[0016] FIG. 7 depicts a method of making the ?uorescent 
substance plus silicon according to each chip With dispensing 
after making the scribe line and metal pad part With masking 
by using the sacri?cial photo resist or the organic compound 
in the CLCC implementation; and 
[0017] FIG. 8 depicts an LED chip as coated With a Wave 
length shift layer and optional protective layer. 
[0018] The draWings are not necessarily to scale. The draW 
ings are merely schematic representations, not intended to 
portray speci?c parameters of the invention. The draWings are 
intended to depict only typical embodiments of the invention, 
and therefore should not be considered as limiting the scope 
of the invention. In the drawings, like numbering represents 
like elements. 

DETAILED DESCRIPTION OF THE INVENTION 

[0019] As indicated above, embodiments of the present 
invention provide an LED having a Wavelength Shift Layer 
(WSL) and method of manufacture. Speci?cally, under 
embodiment of the present invention, a WSL layer is applied 
over an LED chip. The WSL itself typically comprises tWo 
layers: an adhesion layer applied over a set (at least one) of 
LED chips, and a conformal coating over the adhesion layer. 
The adhesion layer provides improved adhesive effect of the 
conformal coating to the led chip(s). The conformal coating is 
comprised of a particular phosphor ratio that is determined 
based on a Wavelength measurement of the underlying LED 
chip(s). Speci?cally, under the present invention, a Wave 
length of a light output by an LED chip(s) (e.g., blue or 
ultra-violet (UV) is measured (e.g., at the Wafer level). Typi 
cally, the phosphor ratio is comprised of at least one of the 
folloWing colors: yelloW, green, or red. Regardless, this con 
formal coating is applied over an adhesion layer that itself is 
applied over the LED chip. 
[0020] In one embodiment, an additional protective layer 
can be applied over the WSL (i.e., over the conformal coat 
ing). Regardless, the light output of the LED chip is converted 
to White light using the WSL. In a typical embodiment, these 
steps are performed at the Wafer level so that uniformity and 
consistency in results can be better obtained. Moreover, any 
quantity of chips (i.e., at least one or a “set”) can be simulta 
neously coated hereunder. HoWever, it should be understood 
that the same teachings could be applied at the chip level. 
Moreover, several different approaches can be implemented 
for isolating the coating area. Examples include the use of a 
paraf?n Wax, a silk screen, or a photo resist. 
[0021] A Wavelength distribution exists due to an EPI in 
line MOCVD (metal organic chemical vapor deposition) pro 
cess drift and facility deviation of the LED chip betWeen each 
chip Within a LED chip Wafer. FIG. 1 depicts the result of 
measuring the Wavelength of blue light for chips 10 Within an 
arbitrary LED chip Wafer 12. In FIG. 1, chips are unable to 
have the same monochromatic light output Within the Wafer 
and it has a distribution betWeen chips. In general, in the case 
of the Wave length, a difference is generated betWeen chips 
that is over 5 nm, and the recognition capability is that of 
human vision. 
[0022] FIG. 2 shoWs a RGB chromaticity diagram. Because 
the Wavelength distribution exists similar to FIG. 1 Within the 
Wafer betWeen chips, in the case of applying a ?uorescent 
substance of an identical combination ratio in the Wafer level 
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in order to implement White, the White color output coordi 
nate is changed on each chip. That is, the Wavelength dissemi 
nation of the White chip is enlarged. 

[0023] Therefore, only When the combination ratio of the 
?uorescent substance applied according to the Wavelength of 
the chip is appropriate, the same target White chip implemen 
tation is possible. In the chromaticity diagram of FIG. 2, the 
Wavelength of chip number 1 is 0t. This ratio of yelloW, red, 
and green (Y, R, G) should be applied according to combina 
tion ratio A of the ?uorescent substance and silicon to form 
the White target color output coordinate. Moreover, as to chip 
numbers 2 and 3, the Wavelengths of [3 and y need be applied. 
To form the same White target color output coordinate as chip 
number 1, ratios of B and C have to be applied to chip 
numbers 2 and 3 (respectively). 

[0024] If the combination ratio of the coating ?lm (?uores 
cent substance plus silicon) is identical for 0t, [3, y in Which the 
chips are different Wavelengths, then the White target color 
output coordinate of the three chips Will be different. There is 
a di?iculty in the BLU (back light unit), and a lamp in the 
LED application With the color dispersion occurrence in the 
product con?guration if the White color output coordinate is 
changed. Before implementing the dispensing process of 
coating the ?uorescent substance, the sorting (or ranking) is 
made of the chips for each Wavelength of the blue light output 
from the chips. 
[0025] Referring noW to FIG. 3, the application of WSL 14 
is schematically shoWn. It is understood that dispenser 25 can 
be used to apply some or all of the layers provided hereunder. 
Speci?cally, dispenser 25 can be used to apply an adhesion 
layer over set LED chips 10, a conformal coating over the 
adhesion layer, and a protective/passivation layer over the 
conformal coating. In any event, as shoWn, there is lead frame 
16 including cup 18 and the LED chip 10 is attached in the 
center of the cup, and the metal pad 20 and lead frame 22 are 
connected by the Wire bond 24. WSL 14 (an adhesion layer 
and a ?uorescent substance plus silicon layer), Which ?ts to 
the Wavelength of the corresponding chip 10, and in Which it 
is designed in the LED chip surface in order to form the White 
target color output, is coordinated With dispensing. This 
described chip level ?uorescent substance coating technol 
ogy has several problems. 
[0026] First, because of the thick coating ?lm (over the 
minimum 300 um) of the ?uorescent substance plus silicon, 
the optical mean free path is changed according to the LED 
chip surface location and the color deviation is caused (in 
other Words, binning phenomenon). When it designs opti 
cally, this color deviation occurrence brings many elements. 

[0027] Second, the ?uorescent substance coating process is 
not conducted at the Wafer level but is done at the chip level. 
As a result, the separate package material and process cost are 
additionally generated. Moreover, the chip cost of the inferior 
chip is generated by the White color output coordinate devia 
tion after the package process. The sorting process is classi 
?ed With chips Within Wafer accompanied according to the 
same Wavelength band because the Wavelength distribution is 
quanti?ed in advance according to the chip level coating. In 
this case, the long process time and equipment investment 
cost, etc., are generated. The separate sorting process is 
unnecessary if the ?uorescent substance application process 
of each unit chip is conducted at the Wafer level. Since it is not 
the package level, and the White color output coordinate is 
already obtained from the unit Wafer level, the separate pack 
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age process and material cost are not generated in addition to 
the inferior chip performance variation. 
[0028] As indicated above, under the present invention, the 
White light-emitting diode manufacturing method performs 
the White light-emitting diode manufacturing process in the 
Wafer level differently than the chip level packaging method. 
In particular, in the described loWer-stage Wafer level (after 
the Wavelength data of each chip is measured in advance), in 
order to control the ?uorescent substance (yelloW, blue, 
green) combination ratio, in Which it is appropriate for each 
unit chip for the corresponding for each Wavelength, accu 
rately and radiate the White light in the Wafer level according 
to each chip, the appropriately coated ?lm is made With 
?uorescent substance plus silicon by using the dispensing 
method. In this Way, the ?uorescent substance conformal 
coating in Which it has the thickness ?xed, and is thin in the 
chip surface, is the basis of the possible method (chip level 
conformal coating: CLCC). In the present invention, the 
meaning of the Wafer level points to the Wafer state that 
discrete chips do not occur before the dicing process. 

[0029] In FIG. 4, an additional feature of the present inven 
tion is schematically shoWn. In order to implement the target 
White color output coordinate in Which it is identical about all 
chips 30 in Wafer 32, a proper ?uorescent substance combi 
nation ratio in Which it has to be coated in each unit chip by 
using the result of measuring the Wavelength of all chips 30 is 
determined. For example, the combination ratio of A in case 
of the Wavelength ot, the combination ratio of B in case of the 
Wavelength [3, and the combination ratio of C in case of the 
Wavelength y is applied. Dispensers 34A-C corresponded to 
the multiple combination ratio and three coating materials are 
prepared. Each dispenser 34A-C is ?lled With the ?uorescent 
substance of the respectively different combination ratio A, 
B, or C. 

[0030] As seen in FIG. 4, dispenser 34A-C makes the 
coated ?lm (?uorescent substance plus silicon material) in 
Which it corresponds to each unit chip While at the Wafer level 
by the dispensing method. Therefore, it is comprised of the 
?uorescent substance conformal coating in the adhesion layer 
that Was previously applied to the top surface of each LED 
chip. In this Way, the White LED chip is ultimately imple 
mented in the Wafer level through the ?uorescent substance 
coating. Under the present invention, three examples in Which 
it independently coats the ?uorescent substance plus silicon 
material in the Wafer level according to each unit chip 30 are 
proposed. 
[0031] The ?rst example is shoWn in FIG. 5. In this case, the 
scribe line betWeen chips 30 Within Wafer 32 prints a material 
that includes para?in 36 (possibly along With others). This 
prevents the ?uorescent substance material from being coated 
in the scribe line. Next, the metal pad part prints a material 
including para?in 36, etc., along the pad line. As to this, the 
?uorescent substance plus silicon material does not penetrate 
into the pad part in the dispensing process. NoW, the thickness 
of the coating ?lm becomes about 100 um in the case of a 
material including para?in by printing method. A major func 
tion of the para?in material is as a guide dam 38. As to the 
guide dam 36, the ?uorescent substance plus silicon material 
prevents a coating. Accordingly, in the Wafer level, the coat 
ing is possible at each chip corresponding to the ?uorescent 
substance plus silicon material of the different combination 
ratios for the target White light output. The con?guration of 
this embodiment is as folloWs: 
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[0032] (1) Measure the Wavelength of each diode chip in 
the Wafer level; 
[0033] (2) Determine the combination ratio of the proper 
?uorescent substance (yelloW, red, green) for making the 
White target color output coordinate With the measured blue 
Wavelength general classi?cation and silicon; 
[0034] (3) Form the guide dam in the scribe line betWeen all 
chips and the outside of the pad Within the LED chip Wafer as 
shoWn in FIG. 5 using a material including paraf?n by being 
made With the line printing (or dispensing); 
[0035] (4) Coat the ?uorescent substance in Which it has the 
combination ratio appropriate for each chip Wavelength 
Within the Wafer it implements, the White target color output 
coordinate, and the silicon material for the adhesive force 
With dispensing; and 
[0036] (5) Hard cure the ?uorescent substance plus silicon 
material. 
[0037] The second example is shoW in FIG. 6. In this 
embodiment, the ?uorescent substance plus silicon material 
is able to in?ltrate in dispensing through blocking the scribe 
line betWeen chips 30 Within Wafer 32 and a metal pad part by 
using the silk screen or the metal mask 40, etc. After a silk 
screen blocking process 40, the ?uorescent plus silicon mate 
rial can be ?t to the corresponding Wavelength of each unit 
chip 30 With the dispensing method and the ?uorescent sub 
stance plus silicon material is coated on each chip 30 in the 
Wafer level. The con?guration of this embodiment is as fol 
loWs: 
[0038] (1) Measure the Wavelength of each comprised 
diode chip at the Wafer level; 
[0039] (2) Determine the combination ratio of the proper 
?uorescent substance (yelloW, red, green) for making the 
White target color output coordinate With the measured blue 
Wavelength general classi?cation and silicon; 
[0040] (3) Block the scribe line and pad part in each chip 
Within the Wafer as shoWn in FIG. 6 by using the silk screen 
and metal mask; 
[0041] (4) Coat the ?uorescent substance in Which it has the 
combination ratio appropriate for each chip Wavelength 
Within the Wafer it implements, the White target color output 
coordinate, and the silicon material for the adhesive force 
With dispensing; and 
[0042] (5) Hard cure the ?uorescent substance plus silicon 
material. 

[0043] One additional technique is shoWn in FIG. 7. In this 
embodiment, the ?uorescent substance plus silicon material 
is able to in?ltrate by being dispensed betWeen chips 30 
Within Wafer 32 and the metal pad part by using the sacri?cial 
layer photo resist material 42 or organic compound. Thus, 
after the masking process, the material ?ts to the correspond 
ing Wavelength of each unit chip With the dispensing method 
and the ?uorescent substance plus silicon material is coated 
on the chip in the Wafer level. The con?guration of this 
embodiment is as folloWs. 

[0044] (1) Measure the Wavelength of each comprised 
diode chip in the Wafer level; 
[0045] (2) Determine the combination ratio of the proper 
?uorescent substance (yelloW, red, green) for making the 
White target color output coordinate With the measured blue 
Wavelength general classi?cation and silicon; 
[0046] (3) Mask the scribe line and pad part in each chip 
Within the Wafer as shoWn in FIG. 7 by using the sacri?cial 
photo resist, etc.; 
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[0047] (4) Coat the ?uorescent substance Which has the 
combination ratio Which is appropriate for each chip Wave 
length Within the Wafer it implements, the White target color 
output coordinate, and the silicon material for the adhesive 
force With dispensing; 
[0048] (5) Cure the ?uorescent substance plus silicon mate 
rial in the oven With the hard curing; and 

[0049] (6) Remove the sacri?cial photo resist of the scribe 
line and pad part. 
[0050] Referring to FIG. 8, a more detailed diagram of a 
processed LED chip according to an embodiment of the 
present invention is shoWn. WSL 14 is shoWn applied over 
LED chip 30. The application of WSL 14 is typically accom 
plished as shoWn and described above in conjunction With 
FIGS. 1-7 (e.g., measuring Wavelength of light output for 
conformal coating, isolating an area of LED chip, applying 
adhesion layer to LED chip, applying conformal coating over 
adhesion layer, etc.). In a typical embodiment, WSL 14 com 
prises adhesion layer 33 applied over LED chip 30 and con 
formal coating 37 applied over adhesion layer 33. Adhesion 
layer comprises an adhesive selected from a group consisting 
of: a silicon resin, an epoxy resin, an organic polymer, and a 
glass resin. Conformal coating 37 is typically prepared and 
applied as described above by having a phosphor ratio com 
prised of at least one of the folloWing colors: yelloW, green, or 
red, the particular ratio being based on a measured Wave 
length of light output by LED chip 30. FIG. 8 also shoWs that 
an additional protective/passivation layer can be applied (e. g., 
via dispenser(s) of FIGS. 3-4) to provide protection for con 
formal coating 37. In a typical embodiment, the passivation 
layer can comprise an adhesive selected from a group con 
sisting of: a silicon resin, an epoxy resin, an organic polymer, 
and a glass resin. 

[0051] Thus, as described herein, under the present inven 
tion, the White light-emitting diode manufacturing method 
performs the White light-emitting diode manufacturing pro 
cess in the Wafer level and is different from the used chip level 
packaging method. In detail, in the description loWer-stage 
Wafer level, after the Wavelength data of each chip is mea 
sured in advance, in order to control the ?uorescent sub stance 
(yelloW, blue, green) combination ratio appropriate for each 
unit chip for the corresponding Wavelength accurately, and 
radiate the White light in the Wafer level according to each 
chip, the ?t ?uorescent substance is made With dispensing. In 
this Way, the ?uorescent substance conformal coating in 
Which it has the thickness ?xed and thin in the chip surface is 
the basis of the possible method (chip level conformal coat 
ing: CLCC). The invention effects such as the folloWing can 
be observed. 

[0052] First, the White light diode processing yield is 
increased by the color deviation reduction betWeen the chips 
because the suitable ?uorescent substance plus silicon mate 
rial for the White formation is adjusted in the Wafer level for 
each unit chip it coats. 

[0053] Second, the separate sorting process is certainly not 
needed since the ?uorescent substance coating process is 
made at the discrete chip unit in the Wafer level. Conse 
quently, the total process time is shortened. 
[0054] Third, the process cost and investment cost can be 
reduced, since it is not at the PKG level and the White color 
output coordinate is already obtained from the unit chip at the 
Wafer level. The separate PKG process and material cost are 
not generated. Therefore, the production equipment require 
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ments decrease in investment and White light diode chip man 
agement expenses go doWn since the White light chip is manu 
factured at the Wafer level. 
[0055] In an alternative embodiment, a correspondence is 
easy through the COM (chip on module) in Which We use the 
?ip chip mode and the COB (chip on board), since the White 
light diode chip is completed for each chip at the Wafer level. 
As a result, since existing processes, including the separate 
die attachment, Wiring, the ?uorescent substance coating, 
etc., can be skipped, the process cost, the material cost, etc., 
can be reduced. 

[0056] The foregoing description of various aspects of the 
invention has been presented for purposes of illustration and 
description. It is not intended to be exhaustive or to limit the 
invention to the precise form disclosed and, obviously, many 
modi?cations and variations are possible. Such modi?cations 
and variations that may be apparent to a person skilled in the 
art are intended to be included Within the scope of the inven 
tion as de?ned by the accompanying claims. 

1. A method for manufacturing a light emitting diode 
(LED), comprising: 

taking a measurement for a set of LED chips; 
applying an adhesion layer over the set of LED chips; 
isolating an area of the set of LED chips using at least one 

of: para?in Wax, a silk screen, and a photo resist; 
applying a conformal coating to the isolated area over the 

adhesion layer, the conformal coating having a phosphor 
ratio that is based on the measurement; and 

converting a light output of the set of LED chips to White 
light using the conformal coating. 

2. The method of claim 1, the adhesion layer comprising an 
adhesive selected from a group consisting of: a silicon resin, 
an epoxy resin, an organic polymer, and a glass resin. 

3. The method of claim 1, the measurement comprising a 
measurement of a Wavelength of the light output by the set of 
LED chips. 

4. The method of claim 1, further comprising applying a 
passivation layer over the conformal coating. 

5. The method of claim 1, the set of LED chips comprising 
a blue set of LED chips. 

6. The method of claim 1, the set of LED chips comprising 
an ultra-violet set of LED chips. 

7. (canceled) 
8. (canceled) 
9. (canceled) 
10. (canceled) 
11. The method of claim 1, the conformal coating having a 

phosphor ratio comprised at least one of the folloWing colors: 
yelloW, green, or red. 

12. The method of claim 1, the set of LED chips being 
disposed on a Wafer With a plurality of other sets of LED 
chips, the conformal coating being applied to the Wafer. 

13. A method for manufacturing a light emitting diode 
(LED), comprising: 

measuring a Wavelength of a light output by a set of LED 
chips; 

applying an adhesion layer over the set of LED chips, the 
adhesion layer comprising an adhesive selected from a 
group consisting of: a silicon resin, an epoxy resin, an 
organic polymer, and a glass resin; 

isolating an area of the set of LED chips using at least one 
of: para?in Wax, a silk screen, and a photo resist; 

applying a conformal coating to the isolated area of the set 
of LED chips, the conformal coating having a phosphor 
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ratio that is based on the Wavelength, and the phosphor 
ratio comprised of at least one of the following colors: 
yelloW, green, or red; and 

converting the light output of the set of LED chips to White 
light using the conformal coating. 

14. The method of claim 13, further applying a passivation 
layer over the conformal coating. 

15. (canceled) 
16. (canceled) 
17. (canceled) 
18. (canceled) 
19. (canceled) 
20. (canceled) 
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