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(54) [Title of the Invention] Light-emitting diode

(57) [Abstract]

[Purpose] To improve the luminosity and brightness of the light-
emitting diode with the light-emitting elements composed of a
gallium nitride based compound material whose light-emitting

peaks are located at around 430nm and 370nm

[Constitution] It is a light-emitting diode which has light-emitting
elements on its stem, which are surrounded by a resin mold, in
which the aforementioned light-emitting elements are composed of
a gallium nitride based compound semiconductor generally
expressed by the formula, GaxA11xN (with 0 =X=1), and which is
made by further adding to the aforementioned resin mold a
fluorescent dye or a fluorescent pigment that emits a fluorescent
light through excitation by the aforementioned gallium nitride
based compound semiconductor’s light emission.
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[Scope of Patent Claims]

[Claim 1] It is a light-emitting diode characterized by the fact that
it has light-emitting elements on its stem, which is surrounded by
a resin mold, in which the aforementioned light-emitting
elements are composed of a gallium nitride based compound
semiconductor generally expressed by the formula, GaxA1ixN
(with 0 =X=1), and which is made by further adding in the
aforementioned resin mold a fluorescent dye or a fluorescent
pigment that emits a fluorescent light through excitation by the
aforementioned gallium nitride based compound semiconductor’s
light emission.

[Detailed description of the invention]

[0001]

[Field of industrial application] This invention is concerning a
light-emitting diode made by surrounding the light-emitting
elements with a resin mold (hereinafter referred to as light-
emitting LED), especially to the wavelength conversion light-
emitting diode with greater brightness, which can emit multiple
types of lights, through one type of light-emitting element.
[0002]

[Prior Art] Generally an LED has a structure as shown in Figure
1. 1 shows the light-emitting element severed to smaller than
1mm square, for example, composed of GaAlAs, and GaP, etc.,
2 is the metal stem, 3 is the metal post, and 4 is the resin mold
that surrounds the light-emitting element. The electrode on the
back of the light emitting element 1 is electrically connected by
being adhered to the Metal stem 2 by a silver paste, etc., and the
electrode on the surface of the light emitting element 1 is wire
bonded on its surface by the metal wire stretched from metal post
3, the other terminal, and furthermore, the light emitting element
1 is molded by the transparent resin mold 4.

[0003] While a resin with a high refractive index and high
transparency is usually selected as resin mold 4 for the purpose of
efficiently releasing the light-emitting element’s light emission
into the air, in some cases, an inorganic pigment or organic
pigment may be mixed in the resin mold 4, as a coloring agent to
convert the light-emitting element’s luminance color, or to
correct the color, other than that. For example, if a red pigment is
added in the green light-emitting element’s resin mold with a
GaP semiconductor material, you can make the luminance color
white.

[0004]

[Problem to be solved by the invention] However, traditionally,
the technology to convert the wavelength by adding a coloring
agent to the resin mold has rarely been made into practical use,
and the technology to correct the color by a coloring agent is
barely used. This is because when a coloring agent, which is a
non-light-emitting substance strong enough to convert the
wavelength, is added to the resin mold, the LED’s brightness
itself significantly decreases.

[0005] By the way, LEDs that has been put into practical use are
infrared, red, yellow and green light-emitting LEDs, but blue or
ultraviolet LEDs have not been made into practical use. The
light-emitting elements that emit blue and ultraviolet lights have
been studied using II-VI group ZnSe, and IV-1V group SiC, and
III-V group GaN, etc. semiconductor materials and recently it
was announced that a gallium nitride based compound generally
expressed by the formula GaxA 11N (with 0 =X=1),
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shows a relatively excellent light emission at room temperature,
which gathered attention. In addition, an LED that realized a pn
connection for the first time using a gallium nitride based
compound semiconductor was presented (Applied Physics,
Volume 60, No.2, p163-p166, 1991). According to this, the light
emission wavelength of the LED with a pn connection gallium
nitride based compound is mainly located around 430nm, and
furthermore, it has a light emission peak in the ultraviolet zone
around 370nm as well. Its wavelength is the shortest among the
aforementioned semiconductor materials. However, since the
LED has a luminance color close to purple, as shown by its light-
emission wavelength, its flaw is poor luminosity.

[0006] Such a situation is taken into consideration in this
invention, and it aims to improve the luminosity of the LED with
the light-emitting elements made of a gallium nitride based
compound whose light emission peak is around 430nm and
around 370nm, to improve its brightness.

[0007]

[Means for solving the problem] This invention is an LED
characterized by having the light-emitting elements on the stem,
which is surrounded by a resin mold in which the aforementioned
light emitting elements are composed of a gallium nitride based
compound semiconductor generally expressed by the formula
GaxAlixN (with 0 =X=1), and furthermore, a fluorescent dye or
a fluorescent pigment that emits a fluorescent light when excited
by the light emission by the aforementioned gallium nitride based
compound semiconductor.

[0008] Figure 2 is an example of embodiment that shows the
structure of the LED in this invention. 11 shows the blue light
emitting element made by laminating GaA 1N in an n-type and p-
type on a sapphire substrate, 2 and 3 the metal stem, metal post
the same as Figure 1, and 4 is the resin mold that surrounds the
light emitting elements. The back side of light emitting element
11 is a sapphire insulation substrate, and because the electrode
cannot be taken out from the back side, and because the n
electrode of the GaA 1N layer is electrically connected to Metal
stem 2, the method to electrically connect the ohmic electrode by
etching the GaAIN layer to expose the n-type layer surface is
applied. In addition, other electrodes are wire bonded on the p-
type layer surface by the metal wire spread from Metal post 3 in
the same manner shown in Figure 1. Furthermore, a fluorescent
dye 5 that emits a wavelength that has a light emission peak at
480nm when excited by the wavelength at round 420-440nm, is
added to Resin mold 4.

[0009]

[Effect of the Invention] A fluorescent dye and fluorescent
pigment is generally excited by a short wavelength light, to emit
light with a longer wavelength than the excitation wavelength.
While there are fluorescent pigments that emit a short wavelength
light when excited by the long wavelength light, on the contrary,
they have extremely poor energy efficiency, hence, emit only a
faint light. As described before, a gallium nitride based compound
semiconductor has its light emission peak at the shortest
wavelength side among the semiconductor materials used for
LEDs, and in addition, has the light emission peak in the
ultraviolet zone as well. Because of this, if it is used as the
material for the light emitting element,

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

by adding a fluorescent dye or fluorescent pigment in the
resin mold that surrounds the light emitting elements,
these fluorescent substances can be excited in the most
desirable manner. Therefore, various wavelength lights
can be converted by the types of the fluorescent dye or
fluorescent pigment, correcting the color of the blue
LED. Furthermore, since the energy efficiency is good as
the short wavelength light is converted to one with a long
wavelength, and it is very convenient from the loss of
brightness point of view, since it requires only a small
amount of fluorescent dye or fluorescent pigment to be
added.

[Figure 1]
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[Brief Description of the Drawings]

[Figure 1] Schematic cross-section drawing that shows a
traditional LED structure

[Figure 2] Schematic cross-section drawing that shows an
example of embodiment of the LED in this invention
[Explanation of References]

11 ... Light emitting element 2 ... Metal stem
3 ... Metal post 4 ... Resin mold
5 ... Fluorescent pigment
[Figure 2]
—B
4
11
2
-3

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Q9)HAEEET (J P) OAFHBHFAIAEW B HEEAB &S

Fi6A 75— 152609

(43)BAH Pk 5 4(1993) 6 A18H

GDInt.CL* MBS FERES FI Teifigon @
HO 1L 33/00 N 8934—4M

FHEFR KFER FHREOE1(2 3 A

1) hiF= HEHET3—336011 (T1HEAA 000226057
B b T A
(22) HiERA R 34E(1991)11H25H T S VR R T _L AR TR 4913 41 00

(T2)#mE HHEH IR
TS ISP B T _ rPETRA491 %1100 H 1L,
FIEHAESHEN

(T)FWE R B
B IERT R |- rPHTRE491 %1100  H =1L
FIEHRRESHA

(54) [(HBOLH] FHI4+—F

67 [ER]

[BH] HHEe—2r2430nmfIiE, BLU370
nmfHTCH 22TV U LR LAY LEEME L Y 72 .
DRAFETFEHETIRERS A A — FORREL R L, e 4
FerOMELR LSR5, . ‘

[#] AFoALbicREHEFEEL, Fhziige—

v R TRF L TR 2% A A — FIcBWT, Bt
FFN, —BAGayAl, (N ALO=SX=Z1Th

3) THRINBETY 7 ARMLEWREEKL D 2D o

& DICHTRAEE —/ MRS, MR Y v LR : /éZZZéﬂ  -3

11

WEAEDFI LY B S CER R T D g
B EBBOBES RIS TR IR A A — T,

L AP 2 32 nP NI IR N

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Nsights

Real-Time Litigation Alerts

g Keep your litigation team up-to-date with real-time
alerts and advanced team management tools built for
the enterprise, all while greatly reducing PACER spend.

Our comprehensive service means we can handle Federal,
State, and Administrative courts across the country.

Advanced Docket Research

With over 230 million records, Docket Alarm’s cloud-native
O docket research platform finds what other services can't.
‘ Coverage includes Federal, State, plus PTAB, TTAB, ITC
and NLRB decisions, all in one place.

Identify arguments that have been successful in the past
with full text, pinpoint searching. Link to case law cited
within any court document via Fastcase.

Analytics At Your Fingertips

° Learn what happened the last time a particular judge,

/ . o
Py ,0‘ opposing counsel or company faced cases similar to yours.

o ®
Advanced out-of-the-box PTAB and TTAB analytics are
always at your fingertips.

-xplore Litigation

Docket Alarm provides insights to develop a more
informed litigation strategy and the peace of mind of

knowing you're on top of things.

API

Docket Alarm offers a powerful API
(application programming inter-
face) to developers that want to
integrate case filings into their apps.

LAW FIRMS

Build custom dashboards for your
attorneys and clients with live data
direct from the court.

Automate many repetitive legal
tasks like conflict checks, document
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks
for companies and debtors.

E-DISCOVERY AND

LEGAL VENDORS

Sync your system to PACER to
automate legal marketing.

WHAT WILL YOU BUILD? @ sales@docketalarm.com 1-866-77-FASTCASE




