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PROBLEM TO BE SOLVED: To reduce the threshold

carrier density of a gallium nitride-based compound

semiconductor laser by reducing the state density of a

valence band and increasing the transition probability of
the band.

SOLUTION: A quantum well active layer 4 having a

biaxial tensile strain is grown on a substrate crystal 1

having plane orientation of (1-100)-plane, (11-20)-

plane, or an equivalent plane, and a resonator is

constituted in the direction perpendicular to the

(0001)-direction. Therefore, the state density of the I

upper part of a valence band can be reduced and, at
the same time, the transition probability of the band can I

be increased. In addition, a gallium nitride-based

compound semiconductor laser can be obtained,

because the threshold current density can be reduced.
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* NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original

precisely.
2.**** shows the word which can not be translated.

3.In the drawings, any words are not translated.

[C|aim(s)]

[Claim 1]A semiconductor light emitting element comprising material whose grating constant in

the state characterized by comprising the following where it is formed on a field or a field

equivalent to this, and optically biaxial stress does not have a well layer of the above-mentioned

quantum well active layer is smaller than a grating constant of the first crystal of the above.

It is a cladding layer of a bilayer of the first conductivity type and the second conductivity type

on the first crystal that comprises a compound semiconductor at least and has wurtzite
structure.

It is a semiconductor light emitting element which grows epitaxially a quantum well active layer

inserted into the above-mentioned cladding layer, and the above-mentioned quantum well active

layer is a gap of less than 10 degrees from a field (1-100).

[Claim 2]A semiconductor light emitting element comprising material whose grating constant in

the state characterized by comprising the following where it is formed on a field or a field

equivalent to this, and optically biaxial stress does not have a well layer of the above-mentioned

quantum well active layer is smaller than a grating constant of the first crystal of the above.

It is a cladding layer of a bilayer of the first conductivity type and the second conductivity type

on the first crystal that comprises a compound semiconductor at least and has wurtzite
structure.

It is a semiconductor light emitting element which grows epitaxially a quantum well active layer

inserted into the above-mentioned cladding layer, and the above-mentioned quantum well active

layer is a gap of less than 10 degrees from a field (11-20).

[Claim 3]A semiconductor light emitting element, wherein a waveguide is formed in the direction

vertical to the [0001] directions in a semiconductor light emitting element given in the 1-2nd

clauses of a range of claim for patent.

[Claim 4]A semiconductor light emitting element, wherein the above-mentioned quantum well

active layer is constituted from InxGayA|1-x-yNzAs1-z (0< x<=1, 0< y<=1, 0< z<=1) in a

semiconductor light emitting element of a description by the 1-3rd clauses of a range of claim

for patent.

[Claim 5]A semiconductor light emitting element, wherein the first crystal of the above is growing

epitaxially on a ZnO board in a semiconductor light emitting element of claim for patent given in

the 1-4th clauses of a range.

[Claim 6]A semiconductor light emitting element characterized by oscillation wavelengths being

350 nm - 550 nm in a semiconductor light emitting element of claim for patent given in the 1-5th

clauses of a range.

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original

precisely.
2.**** shows the word which can not be translated.

3.In the drawings, any words are not translated.

[Detailed Description of the Invention]

[0001]

[Field of the Invention]This invention relates to the light emitting device which used the gallium

nitride system compound semiconductor.

[0002]

[Description of the Prior Art]Ga||ium nitride system compound semiconductors, such as GaN,

GaA|N, InGaN, and InGaA|N, are wide gap semiconductors which have a transited [ directly ]

type, and are actively studied as a material which constitutes the light emitting device to an

ultraviolet area from blue. The present, As a light emitting device using this material. The high-

intensity blue LED of the double hetero structure which makes a luminous layer Zn dope InGaN

layer constituted on silicon on sapphire is known (S. Nakamura et al., Appl. Phys. Lett., 64 (1994)

1687). The gallium nitride system light emitting device which constituted on the ZnO board and

decreased the defect by a lattice strain is indicated by the JP,5-206513,A gazette. However,

gallium nitride system compound semiconductor laser by current injection was not realized until
now.

[0003]

[Problem to be solved by the invention]That the laser oscillation by current injection is difficult

in a gallium nitride system compound semiconductor originates in the density of states of the

valence band of this material system being large, and threshold carrier density being high. The

band structure of the valence-band upper part near gamma point in case [ of wurtzite type

GaN / distorted ] there is nothing is shown in drawing 5.

[0004]Incidentally, gamma point is a point that wave number vector k (equivalent to the wave

number of the horizontal axis of drawing 5) of the electron inside a crystal is set to "0." Now, in
a wurtzite type semiconductor, the split of the energy of gamma point is carried out to three by

the crystal field and a spin orbit interaction. In the state of the wave function of gamma point,

these three bands are made for convenience to be referred to as hh(heavy ho|e)1, hh2, and lh

(light hole), respectively. The threshold carrier density which the density of states of the

valence-band upper part of GaN gives laser oscillation since it is large as compared with

common III-V fellows semiconductors, such as GaAs, increased, and the laser oscillation by

current injection was difficult. In a wurtzite type semiconductor, since the character of the wave

function of hhi and hh2 is the same, even if it adds distortion, the energy split of hh1 and hh2

hardly changes. For this reason, with a wurtzite type semiconductor, reduction of the density of

states by a compressive strain was not able to be expected, either.

[0005]According to the reduction of the density of states of the valence-band upper part and

the increase of optical transition probability by the hauling distortion of a gallium nitride system

compound semiconductor, this invention reduces threshold carrier density required for laser

oscillation, and an object of this invention is to realize the gallium nitride semiconductor laser by

current injection.

[0006]

[Means for solving prob|em]The gallium nitride system semiconductor light emitting device of this

invention grows the quantum well active layer which has an optically biaxial hauling distortion on
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the field (1-100) of the first crystal with wurtzite structure, and produces a waveguide in a

direction vertical to the [0001] axes of the 1st crystal, i.e., the [11-20] direction. The same

effect can be acquired also by growing up the active layer which has an optically biaxial hauling

distortion on the field (11-20) of the first crystal, and producing a waveguide in a direction

vertical to [0001] axes, i.e., the [1-100] direction. The same effect can be acquired also when

the plane direction of the first above-mentioned crystal is a field which has a gap of (1-100) or

(11-20) to 10 degrees. If it puts in another way, to the surface of a substrate in which an

element is formed, the semiconductor light emitting element by this invention has the almost

parallel c axis of the crystal which constitutes (1) active layer, and it pulls it to the well layer of

(2) active layers, and it has the structural feature that distortion is added.

[0007]For example, the band structure of the valence-band upper part near gamma point at the

time of adding 2% of optically biaxial hauling distortion to wurtzite type GaN becomes like drawing

§. By impressing hauling distortion as compared with drawing 5 shows that lh band which

consists of a z orbit shifts to the upper part, and the density of states of the valence-band

upper part of a direction parallel to c axis, i.e., [0001] axes, decreases substantially. That is,

change of the energy (vertical axis) over the wave number (horizontal axis) of a direction parallel

to c axis becomes sudden, and density of states is decreasing. Therefore, the density of states

of a valence band can be reduced by constituting a quantum well active layer on a direction

vertical to [0001] axes, i.e. (1-100), a field, a field, or a field equivalent to this, and considering it

as the structure which impressed hauling distortion.

[0008]When a quantum well is formed on a field (1-100) or (11-20) a field, optical transition

probability has a polarization direction dependency with quantum well side Uchi’s anisotropy. For

example, the polarization dependency of the transition-matrix element in gamma point of a

quantum well that a plane direction is (1-100) becomes as it is shown in Table 1 as compared

with the case of the distortionless quantum well constituted in the field (0001). Table 1 shows

the calculation result of the optical matrix element in the band end in a GaN quantum well.

[0009]

[Table 1]
$1

Ecilifi (0001) (1-100)

fif/E mi 2%§'lo§EUE

13.2 eV

(1E')'fi[0001])

0.92 eV

(fiat; [11-201)

We-+~' ms ev

[0010]Tab|e 1 shows that transition probability can be enlarged about 2 times in the hauling

distortion quantum well on a field (1-100), if a waveguide is formed in a direction vertical to

[0001], i.e., the [11-20] direction, (the energy value in front shows the ease of producing of

optical transition, and transition probability is so high that it is large). By this, a gain increases,

threshold carrier density required for an oscillation is reduced, and a gallium nitride
semiconductor laser can be realized.

[001 1]

[Mode for carrying out the invention]The first working example of this invention is described

using drawing 1.

[0012]This multiplex quantum well laser like a graphic display on the field (1-100) n type ZnO

board 1, InGaN buffer layer 2 which carries out lattice matching to the substrate 1, n-InGaA|N

layer 3 which doped Si, the active layer 4 which consists of an undoping multiplex quantum well,

and p-InGaA|N layer 5 which doped Mg are laminated successively, and is constituted. These

TE:E— F 7.62 eV 
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each layers grow epitaxially with a gas source molecular beam grown method. The thickness of

the buffer layer 2, n-InGaA|N layer 3, and p-InGaA|N layer 5 is 2 micrometers, 0.15 micrometer,

and 0.15 micrometer, respectively. The undoping multiplex quantum well active layer 4 has the

double quantum well structure where the Ino_2Gao_6aluminum0_2N barrier layer (8 nm of thickness)

6 and the Ino_1Gao_9N well layer (4 nm of thickness) 7 were laminated by turns, as expanded and
shown. The composition ratio of the well layer 7 is set up here so that gap deltaa/a of a future

grating constant may be -1.8%, when the grating constant of ZnO is set to a, and an optically

biaxial hauling distortion is impressed. After vapor-depositing the n side In electrode 8 at the

rear face of the substrate 1 of the wafer produced by making it above and vapor-depositing Al

electrode 9 to the p type InGaA|N layer 5, a cleavage is carried out a field (11-20), a resonator

about 800 micrometers in length is formed in the [11-20] direction (side side of the active layer

4 of drawing 1), and a semiconductor laser is produced. In the room temperature, continuous
oscillation of this semiconductor laser was carried out with about 50 mA of threshold current.

The oscillation wavelength was about 420 nm.

[0013]In this example, the plane direction of the ZnO board was made into the field (11-20), and

when the semiconductor laser which formed the resonator in the [1-100] direction was produced

similarly, what has almost equivalent threshold current and oscillation wavelength was obtained.

In this example, the plane direction of the ZnO board was made into Men who inclined 10

degrees in the [0001] directions from the field (1-100), and when the semiconductor laser which

formed the resonator in the [11-20] direction was produced similarly, what has almost equivalent

threshold current and oscillation wavelength was obtained.

[0014]Next, the second working example of this invention is described using drawing 2.
[0015]The presentation x of In1-xGaxN grown-up on the field (1-100) n type ZnO board 1 like a

graphic display on the InGaN presentation inclined layer 11 which changes continuously from 0.8

to 0.5, The Ino_5GaO_5N buffer layer 12 which carries out lattice matching to the presentation

inclined layer 11, n-InGaA|N layer 13 which doped Si, the active layer 14 which consists of an

undoping multiplex quantum well, and p-InGaA|N layer 15 which doped Mg are laminated

successively, and is constituted. These each layers grow epitaxially with a gas source molecular

beam grown method. The thickness of the buffer layer 12, n-InGaA|N layer 13, and p-InGaA|N

layer 15 is 2 micrometers, 0.15 micrometer, and 0.15 micrometer, respectively. The undoping

multiplex quantum well active layer 14 has the double quantum well structure where the

In0_35Gao_5aluminumo_15N barrier layer (5 nm of thickness) 16 and the Ino_2Gao_8N well layer (3 nm
of thickness) 17 were laminated by turns, as expanded and shown. The composition ratio of the

well layer 17 is set up here so that gap deltaa/a of a future grating constant may be -2.0%, when

the grating constant of an In0_5Gao_5N buffer layer is set to a, and an optically biaxial hauling

distortion is impressed. After vapor-depositing the n side In electrode 8 at the rear face of the

substrate 1 of the wafer produced by making it above and vapor-depositing Al electrode 9 to the

p type InGaA|N layer 5, a cleavage is carried out a field (11-20), a resonator about 800

micrometers in length is formed in the [11-20] direction, and a semiconductor laser is produced.

In the room temperature, continuous oscillation of this semiconductor laser was carried out with

about 60 mA of threshold current. The oscillation wavelength was about 450 nm.

[0016]Although InGaN was used as a quantum well layer and ZnO was used as a substrate in the

above-mentioned working example, composition used for the light emitting device of this

invention can be considered as the composition which is not limited to this, for example, is

shown in drawing 3 - drawing 4.

[0017]The semiconductor laser shown in drawing 3 on the field (1-100) of the n type ZnO board
1, InGaN buffer layer 2 which carries out lattice matching to the substrate 1 grows, and on this

buffer layer 2, n-InGaAlN layer 3, the undoping single quantum well active layer 21, and the p-

InGaA|N cladding layer 5 are laminated successively, and are constituted. These each layers

grow epitaxially with a gas source molecular beam grown method. The quantum well active layer

21 has here the single quantum well structure where the GaN0_95Aso_o5 well layer (5 nm of
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thickness) 22 was inserted into the Ino_2Gao_6a|uminumo_2N barrier layer (10 nm of thickness) 23,
as expanded and shown. The composition ratio of the well layer 22 is set up here so that gap

deltaa/a of a future grating constant may be -1.8%, when the grating constant of ZnO is set to a,

and an optically biaxial hauling distortion is impressed. After vapor-depositing the n side In

electrode 8 at the rear face of the substrate 1 of the wafer produced by making it above and

vapor-depositing Al electrode 9 to the p type InGaAlN layer 5, a cleavage is carried out a field

(11-20), a resonator about 800 micrometers in length is formed in the [11-20] direction, and a

semiconductor laser is produced. In the room temperature, continuous oscillation of this
semiconductor laser was carried out with about 50 mA of threshold current. The oscillation

wavelength was about 450 nm.

[0018]On the field (1-100) of the silicon on sapphire 31, InGaN buffer layer 2 grows, n-InGaA|N

layer 3, the undoping multiplex quantum well active layer 4, and the p-InGaA|N cladding layer 5

are laminated successively, and the semiconductor laser shown in drawing 4 is constituted at

this buffer layer 2 top. These each layers grow epitaxially by metal-organic chemical vapor

deposition. The quantum well active layer 4 has here the multiple quantum well structure by

which the In0_2Ga0_6a|uminumo_2N barrier layer (8 nm of thickness) 6 and two cycles of

Ino1Ga0 9N well layers (4 nm of thickness) 7 were laminated by turns, as expanded and shown.
The composition ratio of the well layer 7 is set up here so that gap deltaa/a of a future grating

constant may be -1.8%, when the grating constant of an InGaN buffer layer is set to a, and an

optically biaxial hauling distortion is impressed. A part of p-InGaA|N cladding layer 5 of a wafer

and quantum well active layer 4 produced by making it above are removed by etching, After

exposing the n-InGaAlN cladding layer 3 and vapor-depositing Al electrode 9 to p-cladding layer

and n-cladding layer, a cleavage is carried out a field (11-20), a resonator about 800

micrometers in length is formed in the [11-20] direction, and a semiconductor laser is produced.

In the room temperature, continuous oscillation of this semiconductor laser was carried out with

about 70 mA of threshold current. The oscillation wavelength was about 420 nm.

[0019]This invention is applicable not only to the laser structure shown in the working example

but various semiconductor lasers, for example, a distributed feedback laser, a distributed Bragg

reflector laser, tunable laser, and laser with an external resonator.

[0020]

[Effect of the Invention]As mentioned above, the gallium nitride system compound

semiconductor light emitting device of this invention, Since a plane direction grows the quantum

well active layer which has an optically biaxial hauling distortion on the base substance crystal

which is a field (1-100) or (11-20) a field and is producing the waveguide in the direction vertical

to the [0001] directions, transition probability can be small increased in the density of states of

the valence-band upper part. Since a gain increases and threshold current density can be

reduced by this, gallium nitride system compound semiconductor laser is realizable.

[0021]

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the original

precisely.
2.**** shows the word which can not be translated.

3.In the drawings, any words are not translated.

[Brief Description of the Drawings]

fl_);1!_”__Ej_§’_l._l'_l_i_’:E_g___‘l_;l_-l-lie block diagram of the semiconductor laser of this invention working example.

[flrawing 2]The block diagram of the semiconductor laser of this invention working example.

[Drawing 3]The block diagram of the semiconductor laser of this invention working example.

[Drawing 4]The block diagram of the semiconductor laser of this invention working example.

[Drawing 5]The figure showing the energy dispersion of the valence-band upper part of wurtzite
type GaN in case [ distorted ] there is nothing. .

[Drawing 5]The figure showing the energy dispersion of the valence-band upper part of wurtzite
type GaN at the time of impressing optically biaxial hauling distortion 2%.

[Explanations of letters or numerals]

1 -- (1-100) field n type ZnO board, 2 -- InGaN buffer layer, 3 -- n-InGaA|N layer, 4 --

undoping multiplex quantum well active layer, 5 -- p-InGaA|N layer, 6 -- Ino_2Ga0_6a|uminumo_2N

barrier layer, 7 -- Ino_1Gao_9N well layer, 8 -- In electrode, 9 -- Al electrode, 11 -- InGaN

presentation inclined layer, 12 -- InO_5Gao_5N buffer layer, 13 -- n-InGaA|N layer, 14 -- undoping

multiplex quantum well active layer, 15 -- p-InGaA|N layer, 16 -- Ino_35Gao_5a|uminum0_15N

barrier layer, 17 -- In0_2Gao_8N well layer, 21 -- undoping single quantum well active layer, 22 --

GaN0_95Aso_o5 well layer, 23 -- Ino_2Gao_6a|uminumo_2N barrier layer, 31 -- silicon on sapphire.

[Translation done.]
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Docket No.: 0020-5 l47PUS l 2

 

(Patent)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application of:

Yoshinori SHIMIZU et al.

Application No.: 12/942,792 Confirmation No.: 2357

Filed: November 09, 2010 Art Unit: 2812

For: LIGHT EMITTING DEVICE AND DISPLAY Examiner: A.B. MUSTAPHA 

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

Applicant(s) hereby submit(s) an Information Disclosure Statement for consideration by

the Examiner.

1. LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION

The patents, publications, or other information submitted for consideration by the Office

are listed on the attached PTO/SB/08.

II. COPIES

El a. Copies of foreign patent documents, non-patent literature and other information.

El b. REFERENCES PREVIOUSLY CITED OR SUBMITTED: Copies of any

information not provided can be found in one or more of the following applications which has

been relied upon for an earlier filing date under 35 U.S.C. § 120:

02%
BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/slb
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Application No.: 12/942,792 Docket No.: 0020-5 l47PUS12

Page 2 of 5

III. CONCISE EXPLANATION OF THE RELEVANCE/OTHER INFORIVIATION

L7..l a. NON-ENGLISH LANGUAGE DOCUMENTS: A concise explanation of the

relevance of all non-English language patents, publications, or other information listed is as

follows:

An English language abstract is provided (as a partial translation) for the following

reference(s): JP-9-116225-A.

A machine generated translation is provided for the following reference(s):
JP-9-116225-A.

El b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE

COMMUNICATION: An English language version of the search report or Foreign Patent Office

communication that indicates the degree of relevance is attached.

El c. OTHER: The following additional information is provided.

A copy of the Office Action, dated January 9, 2012, for copending U.S. Application

No. 12/947,470 is provided. US-3,875,456-A, US-5,847,507-A and US-6,600,175-B1, cited in

said Office Action, were previously cited in the Information Disclosure Statement filed

November 9, 2010. Additionally, US-5,847,507-A was cited by the Examiner in the Office

Action dated January 30, 2012, in the present application.

A copy of the Office Action, dated March 13, 2012, for copending U.S. Application

No. 13/210,027 is provided. US-5,847,507-A, cited in said Office Action, was previously

cited in the Information Disclosure Statement filed November 9, 2012, and was also cited

by the Examiner in the Office Action dated January 30, 2012, in the present application.

IV. STATEMENT UNDER 37 C.F.R. § l.97§e)

The undersigned hereby states that:

[I a. Each item of information contained in the IDS was first cited in any

communication from a foreign patent office in a counterpart foreign application not more than §_9_

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/slb
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days prior to the filing of this IDS. This statement does not relate to English language

counterparts not listed in a communication from the foreign patent office. Such English language

counterparts are provided to aid the Examiner’s consideration of non-English items first cited in

the communication from the foreign patent office; or

[I b. Each item of information contained in the IDS was first cited in any

communication from a foreign patent office in a counterpart foreign application not more than

three months prior to the filing of this IDS. This statement does not relate to English language

counterparts not listed in a communication from the foreign patent office. Such English language

counterparts are provided to aid the Examiner’s consideration of non-English items first cited in

the communication from the foreign patent office; or

IZI c. No item of information contained in the IDS was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person

signing the certification after making reasonable inquiry, no item of IDS was known to any

individual designated in 37 C.F.R. § l.56(c) more than three months prior to the filing of the

IDS; or

Cl d. Some of the items of information in the IDS were cited in a communication from

a foreign patent office. Such items were first cited in a communication from a foreign patent

office in a counterpart foreign application not more than three months prior to the filing of this

IDS. This statement does not relate to English language counterparts not listed in a

communication from the foreign patent office. Such English language counterparts are provided

to aid the Examiner’s consideration of non-English items first cited in the communication from

the foreign patent office. As to the remaining items of information, to the knowledge of the

person signing the certification after making reasonable inquiry, such remaining items were not

known to any individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the

filing of this statement.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/slb
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V. FEES

El a. This Information Disclosure Statement is being filed concurrently with the filing

of a new patent application or Request for Continued Examination. No fee is required.

El b. This Information Disclosure Statement is being filed within three months of the

filing date of an application. No fee is required.

[I c. This Information Disclosure Statement is being filed before the mailing date of a

first Action on the merits. No fee is required. If a first Office Action on the merits has issued,

please consider this IDS under 37 C.F.R. § l.97(e) and see the statement under 37 C.F.R.

§ l.97(e) above. If no statement has been made, charge our deposit account for the required fee.

El d. This Information Disclosure Statement is being filed b_e_fc_>r§ the mailing date of a

Final Office Action or b_e_@ the mailing date of a Notice of Allowance (see 37 C.F.R.

§ 1.97(c)(l)).

El No statement. The fee as required by 37 C.F.R. § l.l7(p) is provided.
OI‘

I2! See the above statement. No fee is required.

El e. This Information Disclosure Statement is being filed after the mailing date of a

Final Office Action or after the mailing date of a Notice of Allowance (see 37 C.F.R. § l.97(d)),

see the statement above. The fee as required by 37 C.F.R. § l.17(p) is provided.

VI. PAYMENT OF FEES

El The required fee is listed on the attached Fee Transmittal.

IZI No fee is required.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/slb
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If the Examiner has any questions concerning this IDS, please contact the undersigned. If

it is determined that this IDS has been filed under the wrong rule, the USPTO is requested to

consider this IDS under the proper rule and charge the appropriate fee to Deposit Account No.
02-2448.

APR 5 2012 R
Dated: Respectfully submitted, N 0 r

, @4047,
By £174/OW} ‘firmwa-

A "M D. Richard Andersong Registration No.: 40439 C0 RWA TANAS A
BIRCH, STEWART, KOLASCH & BIRCH, LLP
8110 Gatehouse Road, Suite 100 East
P.O. Box 747

Falls Church, VA 22040-0747
703-205-8000

Attachment(s):
IZI PTO/SB/08

IZI Document(s)

[II Foreign Patent Office Communication

El Foreign Search Report
LI Fee

IZI Other: Two (2) U.S. Office Actions

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/slb
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(PATENT)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Patent Application of:
Yoshinori Shimizu et al.

Application No.: 12/942,792 Confirmation No.2 2357

Filed: November 9, 2010 Art Unit: 2812

For: LIGHT EMITTING DEVICE AND DISPLAY Examiner: Abdulfattah B

MUSTAPHA

RESPONSE UNDER 37 C.F.R. 1.111

MS Amendment

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Sir:

INTRODUCTORY COMMENTS

In response to the Office Action dated January 30, 2012, the following remarks are

submitted in connection with the above-identified U.S. patent application:

A Listing of Claims begins on page 2 of this paper.

Remarks/Arguments begin on page 6 of this paper.

<95?
Birch, Stewart, Kolasch & Birch, LLP DRA/CET
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LISTING OF CLAIMS

1. (Original) A method for manufacturing a light emitting device comprising:

preparing a light emitting component having an active layer of a semiconductor, said active

layer comprising a gallium nitride based semiconductor containing indium and being capable of

emitting a blue color light having a spectrum with a peak wavelength within the range from 420 to

490 nm;

preparing a phosphor capable of absorbing a part of the blue color light emitted from said

light emitting component and emitting a yellow color light having a broad emission spectrum

comprising a peak wavelength existing around the range from 510 to 600 nm and a tail continuing

beyond 700 nm, wherein selection of said phosphor is controlled based on an emission wavelength

of said light emitting component; and

combining said light emitting component and said phosphor so that the blue color light from

said light emitting component and the yellow color light from said phosphor are mixed to make a

white color light, wherein a chromaticity point ofthe white color light is on a straight line

connecting a point of chromaticity of the blue color light and a point of chromaticity of the yellow

color light, and

wherein a content of said phosphor in said light emitting device is selected to obtain a

desired chromaticity of the white color light.

2. (Original) The method for manufacturing a light emitting device according to claim 1,

wherein said phosphor comprises a gamet fluorescent material activated with cerium.

3. (Original) The method for manufacturing a light emitting device according to claim 1,

wherein said phosphor comprises two or more kinds of fluorescent materials.

DRA/CET
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4. (Original) The method for manufacturing a light emitting device according to claim 1,

wherein the emission spectrum of said phosphor comprises a peak wavelength existing around the

range from 530 to 570 nm and a tail continuing beyond 700 nm.

5. (Original) The method for manufacturing a light emitting device according to claim 1,

wherein said phosphor comprises an yttrium-aluminum-garnet fluorescent material containing Y

and Al.

6. (Original) The method for manufacturing a light emitting device according to claim 1,

wherein said phosphor has a crystal structure.

7. (Original) The method for manufacturing a light emitting device according to claim 1,

wherein the active layer of said light emitting component has a single quantum well or multi

quantum well structure.

8. (Original) The method for manufacturing a light emitting device according to claim 1,

wherein the active layer of said light emitting component comprises InGaN.

9. (Original) The method for manufacturing a light emitting device according to claim 1,

wherein said light emitting device is capable of emitting white light substantially along the black

body radiation locus.

10. (Original) The method for manufacturing a light emitting device according to claim 1,

further comprising:

controlling emission color of said light emitting device by changing a content of said

phosphor with respect to a content of a resin in a coating material.

11. (Original) The method for manufacturing a light emitting device according to claim 1,

wherein said step of controlling selection of said phosphor is used to reduce variation in the

DRA/CET
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emission wavelength of said light emitting device, by compensating for a variation of the

emission wavelength of said light emitting component.

12. (Original) The method for manufacturing a light emitting device according to claim 3,

filrther comprising:

controlling compositions or quantities of light emitting components and fluorescent

materials included in said light emitting device, to control color emitted by said light emitting

device.

13. (Original) The method for manufacturing a light emitting device according to claim 3,

wherein the emission wavelength of the fluorescent materials are selected so that said light

emitting device produces RGB components with high luminance.

14. (Original) The method for manufacturing a light emitting device according to claim 13,

wherein

the emission spectrum ofone fluorescent material comprises a peak wavelength around 510

nm, and the emission spectrum tails out to around 700 nm, and

the emission spectrum of a second fluorescent material comprises a peak wavelength around

600 nm, and the emission spectrum tails out to around 750 nm,

so that said light emitting device produces RGB components with high luminance.

15. (Original) The method for manufacturing a light emitting device according to claim 3,

further comprising mixing said two or more kinds of fluorescent materials.

16. (Original) The method for manufacturing a light emitting device according to claim 3,

wherein said two or more kinds of fluorescent materials are arranged independently to adjust

color by laminating the layers of fluorescent materials.

DRA/CET
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17. (Original) The method for manufacturing a light emitting device according to claim 3,

wherein one of said fluorescent materials absorbs light of a shorter wavelength and another of said

fluorescent materials absorbs light of a longer wavelength, and said fluorescent material that

absorbs light of a longer wavelength is arranged away from said light emitting component, while

said fluorescent material that absorbs light of a shorter wavelength is arranged near said light

emitting component.

18. (Original) The method for manufacturing a light emitting device according to claim 1,

wherein said phosphor is a fluorescent material represented by formula (Re1-,Sm,)3 (A11-

SGas)5O12:Ce where O 5 r < l, O S s S 1 and Re is at least one element selected from Y, Gd and

La.

19. (Original) The method for manufacturing a light emitting device according to claim 1,

further comprising:

controlling compositions or quantities of light emitting components included in said light

emitting device and controlling composition of said phosphor, to control color emitted by said

light emitting device.

DRA/CET
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REMARKS

Claims 1-19 are currently pending in the application. Claim 1 is independent. Claims 1-

19 were pending prior to the Office Action.

The Examiner is respectfully requested to reconsider the rejections in View of the remarks

set forth herein. Applicants respectfully request favorable consideration thereof in light of the

comments contained herein, and earnestly seek timely allowance of the pending claims.

Request for Acknowledgement of Domestic Priority and Foreign Priority

In the Office Action (page 2), the Examiner alleged that a light emitting component

having an active semiconductor layer, and a fluorescent material as recited in claim 18 are not

described in the foreign priority documents and in the specification of the parent US application

of the present application.

Applicants respectfully disagree with Examiner’s assertions, and point out that these

features are fully supported by the domestic parent document which is US Patent 5,998,925.

Here, it is noted that the present application is a divisional application in a chain of divisional

applications starting with US Patent 5,998,925, and thus the specifications of US Patent

5,998,925 and all patent applications in the divisional chain of the present application are

identical. Therefore, support is presented below in the text of US Patent 5,998,925.

Specifically, the feature of a light emitting component ‘having an active layer of a

semiconductor (as in claim 1) is described at, e.g., col. 13 lines 51- col. 14 line 6, and col. 23 line

65 - col. 24 line 3 in US Patent 5,998,925. The feature of claim 18 is identically described at col.

18 lines 3-7 in US Patent 5,998,925.

These above-mentioned claim features are also described in foreign priority document JP

09—08l0l0 (see below). With respect to claim 18, it is noted that it is supported by at least claim

2 of JP O9-081010 and paragraph [0011] in the English translation.

Claim Reiections — 35 USC §103

The Examiner rejected claims 1-17 and 19 under 35 U.S.C. § l03(a) as being made

obvious by US 5,847,507 (“Butterworth”) in View of US 5,966,393 (“Hide”).

DRA/CET
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Applicants respectfully submit the Examiner has failed to establish a prima facie case of

obviousness.

The present application was filed in the USPTO on November 9, 2010, and is a divisional

of U.S. Application No. 12/548,614 (now U.S. Patent 8,148,177 ) which is a divisional of U.S.

Application No. 12/028,062 (now U.S. Patent 7,682,848) which is a divisional of U.S.

Application No. 10/609,402 (now U.S. Patent 7,362,048), which is a divisional of U.S.

Application No. 09/458,024 (now U.S. Patent 6,614,179), which is a divisional of U.S.

Application No. 09/300,315 (now U.S. Patent 6,069,440), which is a divisional of U.S.

Application No. 08/902,725 (now U.S. Patent 5,998,925) filed on July 29, 1997 and which

claims priority under 35 U.S.C. §119 based on prior foreign applications JP 08-198585 filed July

29, 1996, JP 08-244339 filed September 17, 1996, JP 08-245381 filed September 18, 1996, JP

08-359004 filed December 27, 1996, and JP 09-081010 filed March 31, 1997.

Applicants submit herein a verified English translation of foreign priority application JP

09-081010 to perfect the priority claim. Foreign priority application JP 09-081010 explicitly

supports claims 1-3, 5, 7, 8, and 10-19 of the present application.

In connection with claim 1, the verified English translation of JP 09-081010 describes the

following features:

- preparing a light emitting component having an active layer of a semiconductor, said

active layer comprising a gallium nitride based semiconductor containing indium and being capable

of emitting a blue color light having a spectrum with a peak wavelength within the range fiom 420

to 490 nm - at least paragraphs [0021], [0032], [0051];

- preparing a phosphor capable of absorbing a part of the blue color light emitted from said

light emitting component and emitting a yellow color light — at least paragraphs [0021], [0O22],

[0025], [0054], [0055], [0058], [0059], [0064], [0065];

- the phosphor having a broad emission spectrum comprising a peak wavelength existing

around the range from 510 to 600 nm and a tail continuing beyond 700 nm - at least paragraph

[0025] and Fig. 4B;

- wherein selection of said phosphor is controlled based on an emission wavelength of said

light emitting component - at least paragraphs [00l6], [0020];

DRA/CET
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- combining said light emitting component and said phosphor so that the blue color light

from said light emitting component and the yellow color light from said phosphor are mixed to

make a white color light - at paragraphs [002l], [0022], [0074];

- wherein a chromaticity point ofthe white color light is on a straight line connecting a point

of chromaticity of the blue color light and a point of chromaticity of the yellow color light - at least

paragraphs [O016], [0020], and Fig. 8;

- wherein a content of said phosphor in said light emitting device is selected to obtain a

desired chromaticity ofthe white color light -at least paragraphs [O016], [0020], [0022].

JP O9-081010 also supports dependent claims 2, 3, 5, 7, 8, and 10-19 (sec, e.g.,

paragraphs [0010], [OO11], [O016], [0019], [0020], [0021], [O022], [0023], [0O25], [0028],

[0029], [0032], [0045], [OO51], [0055], [OOS8], [0059], [OO64], [0065], [OO66], [0067], [0074]).

Since foreign priority application JP 09-081010 was filed on March 31, 1997 which is

before the reference date (U.S. filing date) of July 14, 1997 of Butterworth, Butterworth is not a

prior art reference against claims 1, 2, 3, 5, 7, 8, and 10-19 of the present application.

With respect to claim 4 which recites that the emission spectrum of the phosphor

comprises a peak Wavelength existing around the range from 530 to 570 nm and a tail continuing

beyond 700 nm, the Examiner cited to Butterworth, col. 3 lines 58-64 and to the case of In re

Aller. However, col. 3 lines 58-64 of Butterworth merely describe shifting of wavelength from

488 nm to 605 nm, or to 645 nm or to 685 nm, but do not describe the range of 530 to 570 nm.

Furthermore, even though In re Aller provides that “[W]here the general conditions of a claim are

disclosed in the prior art, it is not inventive to discover the optimum or workable ranges by

routine experimentation”, it is respectfully submitted that the Examiner has not shown that 1)

one of ordinary skill would realize that a phosphor as in claim 4 would be an optimum phosphor

for, e.g., Butterworth, or that 2) one of ordinary skill could arrive to a phosphor as in claim 4 by

merely routine experimentation. Therefore, Butterworth does not make obvious the feature of

claim 4.

DRA/CET

VIZIO 1003



VIZIO 1003

Application No. 12/942,792 Docket No: 0020-5147PUSl2

Reply to Office Action of January 30, 2012 Page 9 of 10

With respect to claim 6 which recites that the phosphor has a crystal structure, the

Examiner has not provided a discussion of this claim in the Office Action, but merely listed it as

rejected on page 2 of the Office Action. Here, it is noted that Butterworth and Hide do not

mention a crystal structure.

With respect to claim 9 which recites that the light emitting device is capable of emitting

white light substantially along the black body radiation locus, the Examiner has not provided a

discussion of this claim in the body of the Office Action, but merely listed it as rejected on page

2 of the Office Action. Here, it is noted that Butterworth and Hide do not discuss a black body

radiation locus or a white light along a black body radiation locus.

For all of the above reasons, taken alone or in combination, Applicants respectfully

request reconsideration and withdrawal of the 35 U.S.C. § 103(a) rejection of claims 1-17 and

19.

DRA/CET
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Conclusion

In View of the above remarks, this application appears to be in condition for allowance

and the Examiner is, therefore, requested to reexamine the application and pass the claims to

issue.

Should there be any outstanding matters that need to be resolved in the present

application, the Examiner is respectfully requested to contact Corina Tanasa, Registration No.

64,042, at telephone number (703) 208-4003, located in the Washington, DC area, to conduct an

interview in an effort to expedite prosecution in connection with the present application.

If necessary, the Director is hereby authorized in this, concurrent, and future replies to

charge any fees required during the pendency of the above-identified application or credit any

(0
IA

. chard Anrson

Registration No.2 40,439

BIRCH, STEWART, KOLASCH & BIRCH, LLP
81 10 Gatehouse Road

Suite 100 East

P.O. Box 747

Falls Church, Virginia 22040-0747

(703) 205-8000

Attorney for Applicant

 
overpayment to Deposit Account No. 02-2448.

  
 

 

 
 

Dated: May 30, 2012

Enclosures: Verified English translation of JP 09-081010.

(sat
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VERIFICATION OF ENGLISH TRANSLATION

I, Hiroshi TAMURA, declare that I am conversant in both

the Japanese and English languages and that the English

translation as attached hereto is an accurate translation of

Japanese Patent Application No. H9—O8101O filed March 31, 1997 .

Date: May 29, 2012
Name: Hiroshi TAMURA

Signature: 
Address: c/OA YAMA JARTNERS, EMP Building,

1-3-7, Shi omi, Chuo-ku,

Osaka 540-0001 Japan
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PATENT OFFICE

JAPANESE GOVERNMENT

This is to certify that the annexed is a true copy of the following application as filed
with this Ofiice.

Date of Application: March 31, 1997

Application Number: 08 1 O 1 0/ 1 997

App1icant(s): Nichia Chemical Industries, Ltd.

May 30, 1997

Commissioner,

Patent Office Hisamitsu ARAI

(seal)

VIZIO 1003



VIZIO 1003

Document Name: Application for Patent

Docket No.: P96ST30—2

Date of Application: March 31, 1997

Addressee: Mr. Hisamitsu ARAI, Commissioner, Patent Office

International Patent HO1L 33/ O0
Classification:

Title of the Invention: LIGHT EMITTING DEVICE

Number of Claims: 8

Inventor:

Address: c/o Nichia Chemical Industries, Ltd., 491-100,

Oka, Kaminakacho, Anan—shi, Tokushima, Japan
Name: Toshio MORIGUCHI

Inventor:

Address: 0/ o Nichia Chemical Industries, Ltd., 491-100,

Oka, Kaminakacho, Anan—shi, Tokushima, Japan
Name: Yasunobu NOGUCHI

Applicant:

Identification No.: 000226057

Zip Code: 774

Address: 491-100, Oka, Kaminakacho, Anan—shi, Tokushima, Japan
Name: Nichia Chemical Industries, Ltd.

Representative: Eiji OGAWA

Telephone No.: 088422-231 1

Priority Claim based on the Earlier Application:

Application No.: 244339/ 1996

Filing Date: September 17, 1996

Payment of Fees:

Prepayment Book No.: 010526

Amount to be paid: ¥ 21,000

VIZIO 1003



VIZIO 1003

Attached document:

Item: Specification

Item: Drawings
Item: Abstract

Proof: Yes

1 copy

1 copy

1 copy

VIZIO 1003



VIZIO 1003

JPA H9—O8lOlO

[Document Name] Specification

[Title of the Invention] LIGHT EMITTING DEVICE

[What is claimed is]

[Claim 1] A light emitting device comprising a light

5 emitting component whose light emitting layer is a nitride

compound semiconductor and a phosphor which absorbs at least

a part of light emitted by the light emitting component to

emit light of a wavelength longer than that of the light emitted

by the light emitting component, wherein

10 the phosphor is composed of two or more kinds of

yttrium—aluminum oxide fluorescent materials activated with

cerium having different compositions.

[Claim 2] The light emitting device according to claim

1, wherein the yttrium—aluminum oxide fluorescent material

15 activated with ceriunlis (RexSm,«)3(AlyGa1fi)5On:Ce where O<xS1

and Osysl and Re is at least one selected from Y, Gd and La.

[Claim 3] The light emitting device according to claim

1, wherein the yttrium—aluminum oxide fluorescent material

activated with cerium comprises an yttrium—aluminum oxide

20 fluorescent material activated with cerium which has a main

emission wavelength shorter than that of YflU5On:Ce and an

yttrium—aluminum oxide fluorescent material activated with

cerium has a main emission wavelength longer than that of

Y3Al5O12 : Ce .

25 [Claim 4] The light emitting device according to claim
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1, wherein the yttrium-aluminum oxide fluorescent material

activated with cerium comprises a first fluorescent material

of Y3UUyGaLy)4x2:Ce and a second fluorescent material of

Re3Al5O12:Ce having alnain emission wavelength longer than that

of the first fluorescent material, where Osysl and Re is at

least one selected from Y, Gd and La.

[Claim 5] The light emitting device according to claim

1, wherein the two or more kinds of yttrium—aluminum oxide

fluorescent materials activated with cerium having different

compositions comprise a third fluorescent material containing

Gd and a fourth fluorescent material having a composition ratio

of Gd higher than that of the third fluorescent material.

[Claim 6] The light emitting device according to claim

1, wherein.a1nain emission peak.of the light emitting component

is within the range from 400 nm to 530 nm.

[Claim 7] The light emitting device according to claim

1, which is capable of planar light emission by means of optical

coupling of a light emitting component and an optical guide

plateviaxacolorconvertingnaterialhavingeaphosphorarranged

on the optical guide plate which is optically coupled with

the light emitting component or a color converting material

having the phosphor.

[Claim 8] Alightemittingdevicewhichisalightemitting

diode comprising a light emitting component placed in a cup

of a mount lead, an inner lead electrically connected with
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the light emitting component with a conductive wire, a coating

material filling the cup and a molding material covering at

leastpartofthecoatingmaterial,thelightemittingcomponent,

the conductive wire, thelnount lead.and.the inner‘lead4 wherein

alightemittinglayerofthelightemittingcomponent

is a nitride compound semiconductor and the coating material

containstwoornmrekindsofyttrium-aluminumoxidefluorescent

materials activated.with cerium having different compositions

which absorb at least a part of the light emitted.by the light

emitting component to emit light of a wavelength longer than

that of the light emitted by the light emitting component.

[Detailed Description of the Invention]

[0001]

[Industrial Utilization Field]

The present invention relates to a light emitting

device usedj11back.light source, illuminating'switch4 signal,

display, LED display, indicator, etc. More particularly, it

relatestoalightemittingdevicewhichemitslightsofRGB(red,

green, blue) colors with high luminance and high efficiency

regardless of the operating environment.

[0002]

[Prior Art]

A light emitting device using a LED chip is compact

and emits light of clear color with high efficiency. It is

also free from such a trouble as burn—out because it is a
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semiconductor element. It has an excellent initial drive

characteristic and such an advantage as durability to endure

vibration and repetitive ON/OFF operations. Thus it has been

used in such applications as various indicators and various

light sources. Recently light emitting diodes for RGB (red,

green and blue) colors having ultra—high luminance and high

efficiency have been developed. Accordingly, planar light

sources for full color, which can be used in a liquid crystal

back—light, using the three primary colors of RGB have been

greatly advancing by making most of the advantages such as

low power consumption, long life and light weight.

[0003]

The LED chip can emit light of various wavelengths

ranging from ultra violet to infrared, depending on the

semiconductor material and.conditions to fornla light emitting

layer to be used. It also has favorable emission spectrum

to generate monochromatic light.

[0004]

Although because the light emitting diode has

favorable emission spectrum to generate monochromatic light,

making a light source for white light requires it to arrange

the LED chips which.are capable of emitting light of RGB colors

closely to each other while diffusing and mixing the light

emitted by them. Although these light emitting diodes are

effectiveaslightemittingdevicesforemittingvariouscolors
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freely, a set of red green and blue light emitting diodes or

a set of blue—green and yellow light emitting diodes must be

used even when generating white light only. A LED chip is

a semiconductor and still includes considerable variations

in the color tone and luminance. The LED chip which can emit

lights of RGB colors with.high luminance has not been.yet made

from the same semiconductor material. In case the LED chips

which.are semiconductor light emitting component areinade from

different materials, different LED chips require different

drive voltages which must be supplied from different power

sources provided separately. Therefore, white light must be

generated by adjusting the current for each semiconductor.

Similarly, color tone is subject to variation due to the

difference in temperature characteristics and chronological

changes,becaumstheLEDchipsaresemiconductorlightemitting

components. Further, uneven.color'may result unless the light

rays emitted by the LED chips are mixed evenly.

[0005]

Thus, the present applicant previously developed

alightemittingdiodewhichconvertsthecoloroflightemitted

by a LED chip by means of a fluorescent material and a planar

light source disclosed.in.Japanese Patent Kokai Nos. 5—152609,

7—l76794 and 8-8614. By using the light emitting diode and

light of other colors such as whitethe planar light source,

color can be emitted by using a LED chip of one type.
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[0006]

Specifically, a LED chip capable of emitting blue

light is connected to one end of a transparent optical guide

plate and light emitted.by the LED chip is converted.by'a layer

5 containingaifluorescentmaterialprovidedcnitheopticalguide

plate into green and red light, thereby to produce light of

whitecolor. Thesedevicescanbeusedaslightemittingdevices

which emit light for an extended period of time with a sufficient

luminance, even when used as light emitting device capable

10 of emitting light of white color having RGB light components.

[0007]

[Problems to be solved by the Invention]

There are various fluorescent materials such as

fluorescent dye, fluorescent pigment and organic or inorganic

15 compounds which are excited by light emitted by a LED chip.

Excitationwavelengthsandemissionwavelengthsoffluorescent

materials also range widely. Also there are fluorescent

materials which convert light of shorter wavelength emitted

by a light emitting component into light of longer wavelength

20 and those which convert light of longer wavelength emitted

by a light emitting component into light of shorter wavelength.

[0008]

However,efficiencyofconversionoflong—wavelength

light into short—wavelength light is extremely low and is not

25 practical. When a light emitting device is used in outdoor
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envinnmentsuchasunderdirectsunlight,orwhenafluorescent

material is located in the vicinity of the LED chip, the

fluorescent material remains to be irradiated by high—energy

radiations such as ultra violet ray of strong intensities for

a long period of time. In particular, energy of light emitted

by a semiconductor light emitting component having a high energy

band gap enough to excite a fluorescent material and emit

secondary‘ radiation is inevitably high. Therefore, the

fluorescent material itself is subject to deterioration due

also to the synergistic effect with the extraneous light such

as sun light.

[0009]

There are such cases as the color tone changes as

the fluorescent material deteriorates or the fluorescent

material is blackened resulting in lowered efficiency of

extracting light. Similarly, the fluorescent material is

exposed to a high temperature such as rising temperature of

the LED chip and from the external environment. Further,

although a light emitting device is usually sealed in a plastic

casing, it is impossible to completely prevent the entry of

moisture from the outside or to completely remove moisture

In the case of somewhich was contained during production.

fluorescent materials, such moisture accelerates the

deteriorationcflfthefluorescentnmterialduetx3thehigh—energy

radiationorheattransmittedfromthelightemittingcomponent.
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When it comes to an organic dye of ionic property, direct

current electric field in the vicinity of the chip may cause

electrophoresis, resulting in a change in the color tone.

Therefore, an object of the present invention is to solve the

5 problems described above and provide a light emitting device

which is subject only to extremely low degrees of deterioration

in light emission efficiency and color shift over a long period

of time even when used outdoors, and is capable of emitting

light of desired color with a high luminance.

10 [0010]

[Means for Solving the Problems]

The light emitting device of the present invention

provides a light emitting device comprising a light emitting

component whose light emitting layer is a nitride compound

15 semiconductor and a phosphor which absorbs at least a part

of light emitted by the light emitting component to emit light

of a wavelength longer than that of the light emitted by the

light emitting component, wherein

the phosphor is composed of two or more kinds of

20 yttrium-aluminum oxide fluorescent materials activated with

cerium having different compositions.

[0011]

With respect to the light emitting device of claim

2 of the present invention, the yttrium-aluminum oxide

25 fluorescent material activated with cerium is
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(RexSmLX)3(A1yGa}y)5On:Ce (where O<x£1 and Osysl and Re is at

least one selected from Y, Gd and La).

With respect to the light emitting device of claim

3 of the present invention, the yttrium—aluminum oxide

fluorescent material activated. with. cerium comprises an

yttrium—aluminum oxide fluorescent material activated with

cerium which.has a main emission wavelength shorter than that

ofYfiU$On:Ceandanyttrium—aluminumoxidefluorescentmaterial

activated with cerium has a main emission wavelength longer

than that of Y3Al5012:Ce.

[0012]

With respect to the light emitting device of claim

4 of the present invention, the yttrium-aluminum oxide

fluorescent material activated with cerium comprises a first

secondfluorescent material and aof Y3 (AlyGa1-y) 5012 : Ce

fluorescent material of Re3Al5012:Ce having a main emission

wavelength.longer than that of the first fluorescent material

(where Osysl and Re is at least one selected from Y, Gd and

La).

With respect to the light emitting device of claim

5 of the present invention, the yttrium-aluminum oxide

fluorescent materials activated with cerium having different

compositions comprise a third fluorescent material containing

Gd and a fourth fluorescent material having a composition ratio

of Gd higher than that of the third fluorescent material.
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[0013]

With respect to the light emitting device of claim

6 of the present invention, a main emission peak of the light

emitting component is within the range from 400 nm to 530 nm.

5 [0014]

The light emitting device of claim 7 of the present

invention is a light emitting device capable of planar light

emission by means of optical coupling of a light emitting

component and an optical guide plate via a color converting

10 material having a phosphor arranged.on the optical guide plate

which is optically coupled.with the light emitting component,

or via a color converting material having the phosphor.

[0015]

A light emitting device of claim 8 of the present

15 invention is a light emitting diode comprising a light emitting

component placed in a cup of a mount lead, an inner lead

electrically connected with the light emitting component by

means of a conductive wire, a coating material filling the

cup and a molding material covering at least part of the coating

20 material, the light emitting component, the conductive wire,

the mount lead and the inner lead, wherein

alightemittinglayerofthelightemittingcomponent

is a nitride compound semiconductor and the coating material

includesatleasttwokindsofyttrium—aluminumoxidefluorescent

25 materialsactivatedwithcerhnnofdifferentcompositionswhich
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absorb at least a part of light emitted by the light emitting

component and emit light of a wavelength longer than that of

the light emitted by the light emitting component.

[0016]

5 [Action]

The light emitting device of the present invention

has a light emitting component and fluorescent materials which

are excited by light emitted by the light emitting component

to emit light of a wavelength longer than that of the light

10 emitted by the light emitting component. As the fluorescent

materials, two or more kinds of yttrium—aluminum oxide

fluorescent materials having different compositions are used.

This enables the light emitting device to emit light of a

desired color with a high efficiency. That is, when the

15 wavelength of the light emitted by the semiconductor light

emitting component falls within the range from point A to point

B in Fig. 8 depending on the semiconductor light emitting

component, the device can emit light of any color within the

shaded range enclosed by points C and D in Fig. 8 which are

20 chromaticity points of at least two kinds of yttrium—aluminum

oxide fluorescent materials of different compositions. The

color can be controlled through the selection of composition

orquantitiesofthelightemittingcomponentandthefluorescent

materials. The light emitting device can.be caused to produce

25 light of a desired.wavelengtf1by selecting various fluorescent
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materials and absorbing the variations in emission of the light

emitting component. Also the light emitting device can be

caused to generate light which includes RGB components with

high luminance, by selecting the wavelengths of light emitted

by the fluorescent materials.

[0017]

Moreover, the yttrium—aluminum oxide fluorescent

material can be used to make a light emitting device capable

of emitting light with a high luminance for a long period of

time. Also by using a fluorescent material which emits light

of a wavelength longer than that of the light emitted by the

light emitting component, light can be emitted with a high

efficiency. Becausetheconvertedlighthasawavelengthlonger

than that of the light emitted by the light emitting chip,

it is less than the band gap of the light emitting chip and

is less likely to be absorbed.by the light emitting component.

Therefore, even when light is emitted in isotropic way by

the fluorescent material and is directed toward the light

emitting component, it is not absorbed by the light emitting

component, making it possible to emit light with a high

efficiency.

[0018]

[Mode for carrying out the Invention]

Thepresentinventorshavefound,asaresultofvarious

experiments, that it is made possible to prevent the decrease
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in emission efficiency and color shift through operation with

a high luminance over a long period of time by selecting a particular

semiconductor and a fluorescent material in a light emitting

diode which uses a phosphor to convert the color of light emitted

by a LED chip having a relatively high radiation energy in visible

region, and have achieved the present invention.

[0019]

The phosphor used in the light emitting device of

the present invention must satisfy the following requirements:

1. Excellent resistance against light, particularly

durability to endure direct sun light in which lights with various

high energy are radiated for a long period. And durability to

endure light of a radiation illuminance as high as Ee=3Wcm'2

and more because the fluorescent material is exposed to intense

radiation from a tiny region such as a semiconductor light emitting

component when used as a light emitting diode.

2 . Capability to emit light in blue region, not ultra

violet, because mixing of colors with the light emitting elements

is used.

3 . Capability to emit light from green to red regions

with high luminance in consideration of mixing with blue light .

4 . Good temperature characteristic suitable for

location in the outdoor and in the vicinity of the light emitting

component .

5 . Capability to continuously change the color tone
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in terms of the proportion of composition or ratio of mixing

a plurality of fluorescent materials.

6. Weatherability for the operating environment of

the light emitting diode.

5 [0020]

As materials that satisfy the above requirements,

the present invention uses a nitride compound semiconductor

element having high-energy band gap in the light emitting layer

as the light emitting component, and an yttrium-aluminum oxide

10 fluorescent material activated with cerium where two or more

kinds of phosphors of different compositions are activated

with cerium as the phosphor. With this constitution, the light

emitting device can emit light of a desired color tone by

controlling two or more kinds of fluorescent materials, even

15 when the wavelength of light emitted by the light emitting

component deviates from the desired wavelength due to a problem

in the production process of the light emitting component or

other causes. More specifically, (ReXSmLx)3(AlyGa3y)5On:Ce

is used as the yttrium—aluminum oxide fluorescent material

20 activated with cerium (where O<xS1 and Osysl, and Re is at

least one selected from Y, Gd and La) . This makes it possible

to make a light emitting component which experiences color

shift of emitted light and a decrease in luminance of the emitted

light, both of very low degrees, even when irradiated with

25 high—energy radiation in the visible light region emitted by
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the light emitting component in the vicinity thereof over a

long period of time or used outdoors , and emits light of desired

component with high luminance.

[0021]

As one embodiment of the light emitting device, a

chip type LED is shown in Fig. 1. A LED chip 102 employing

gallium nitrate semiconductor is fixed in the casing of the

chip type LED by means of epoxy resin or the like. The LED

chip 102 employs a light emitting component having a Inm4Gao5N

semiconductor light emitting layer with a thickness of 470

nm. The light emitting component has a Contact layer which

is aggalliunlnitride semiconductor having N type conductivity,

a clad layer which is a gallium nitride semiconductor having

P type conductivity and a Contact layer which is a gallium

formed onnitride semiconductor having P type conductivity,

a sapphire substrate. Formed between.the Contact layer having

NtypeconductivityandthecladlayerhavingPtypeconductivity

is a non—doped InGaN active layer of a single quantum well

structure of thickness about 3 nm. (The sapphire substrate

has a gallium nitride semiconductor formed thereon under a

low temperature to make a buffer layer.) Electrodes of the

light emitting component 102 and electrodes 105 provided on

the casing are electrically connected by means of gold wires

The LED chip which is a light103 which are conductive wires.

emitting component, made by mixing and dispersing Yfifl5On:Ce
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as phosphor of green color and (Ym8GdQJ)3Al50u:Ce as phosphor

of red color in an acrylic resin, and the conductive wires

are protected from extraneous stresses by a molding material

101 which is uniformly applied and cured. The LED chip is

caused to emit light by supplying electric power to the light

emitting device. By mixing blue light emitted.by the LED chip

and light emitted by two or more kinds of phosphor capable

of emitting light of high luminance when excited by the light

emitted by the LED chip, the light emitting diode can emit

light of white color. The light emitting diode formed as

describedabovedoesnothavethelightemittingpatternnormally

observedduringemissioncfiaaconventionallightemittingdiode

which does not include fluorescent material. The emission

pattern generated by electrodes formed on the light emitting

surface of the LED chip causing shadows are eliminated by

Thus the lightdiffusion caused by the fluorescent material.

emitting diode can emit light with uniform luminance.

Constituents of the present invention will now be described

below.

[0022]

(Phosphor)

The phosphor used in this invention refers to a

phosphor which emits light when excited by Visible light or

ultra violet light emittedlnlthe semiconductor light emitting

the phosphor uses twocomponent. In the present invention,
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or more kinds of yttrium—aluminum oxide fluorescent materials

activated with cerium of different compositions . Desired white

color can be produced by mixing light of blue color emitted

by a light emitting component employing nitride compound

5 semiconductor in the light emitting layer, light of green color

and light of red color emitted by the phosphor with yellow

body color for absorbing blue light, or light of yellow color

having greenish and reddish hue . In the light emitting device,

in order to achieve this color mixture, it is preferable that

10 the phosphor in the form or powder or bulk be contained in

various resins such.as epoxy resin, acrylic resin and silicone

resin, or an inorganic substance such as silicon dioxide or

aluminum oxide. Such a substance which includes phosphor can

be used in various forms such as dot—shaped construction and

15 a layer formed thin enough to transmit light from the LED chip.

Various color colors containing white and incandescent lamp

color can be produced by adjusting the mix proportion of phosphor

and resin and the amount of coating or filling material and

selecting the wavelength of light emitted by the light emitting

20 device.

The light emitting device can be rendered

weather—proof and other characteristics by changing the

distribution of the phosphor . The distribution can be adjusted

by changing the material which includes the phosphor, forming

25 temperature and viscosity and the shape and particle size
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distributionofthephosphor. Therefore,desiredconcentration

of the fluorescent material can be selected depending on the

operating conditions.

[0023]

Also the light emitting device can be made capable

of emitting light with a high efficiency by arranging two or

more fluorescent materials in an order with respect to the

incident light coming from the respective light emitting

can be utilizedThat reflected lightcomponents. is,

effectively by laminating a color converting material which

includes a fluorescent material having an absorbing wavelength

on longer wavelength side and capable of emitting light of

a long wavelength, and a color converting material which has

an absorbing wavelength on further longer wavelength side and

capable of emitting light of a long wavelength, on the light

emitting component which has a reflecting material.

[0024]

By using the phosphor of the present invention, the

light emitting device can be given enough light resistance

for high—efficient operation even when arranged adjacent to

or in the vicinity of a LED chip of radiation illuminance (Ee)

in a range from 3 Wcmq up to 10 Wcma.

[0025]

YAG fluorescent material capable of emitting green

light which is yttrium—aluminum oxide fluorescent material
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activated with cerium used in the present invention has garnet

structure, and is therefore resistant to heat , light and moisture,

thereby to be capable of absorbing excitation light having

a peak at a wavelength near 450 nm as indicated by the solid

line in Fig. 4(A). It emits light of broad spectrum having

a peak near 510 nm tailing out to 700 nm as indicated by the

solid line in Fig. 4(B). YAG fluorescent material capable

ofemittingredlightwhichisyttrium—aluminumoxidefluorescent

material activated with cerium used in the present invention,

too, has garnet structure and is therefore resistant to heat,

light and moisture, and is capable of absorbing excitation

light having a peak near 450 nm as indicated by the wavy line

in Fig. 4(A). It also emits light of broad spectrum having

a peak near 600 nm tailing out to 750 nm as indicated by the

wavy line in Fig. 4(B).

[0026]

Wavelengthoftheemittedlightisshiftedtoashorter

wavelength.by substituting part of Al, among the constituents

of the YAG fluorescent material having garnet structure, with

Ga, and the wavelength of the emitted light can be shifted

to a longer wavelength by substituting part of Y with Gd and/or

La. Proportion of substituting Al with.Ga is preferably from

Ga:Al=l:1 to 4:6 in consideration. of the light emitting

Similarly,efficiency and the wavelength of emission.

proportion of substituting Y with Gd and/or La is preferably
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from Y:Gd and/or La=9:l to 1:9, or more preferably from Y:Gd

and/or La=l:4 to 2:3. Substitution of less than 20% results

in an increase of green component and a decrease of red component .

Substitutionof80%orgreaterpart,ontheotherhand,increases

red component but decreases the luminance steeply.

[0027]

Material for making such.a phosphor is made by using

oxides of Y, Gd, Ce, La, Al, Sm and Ga or compounds which can

be easily converted into these oxides at high temperatures,

and sufficiently mixing these materials in stoichiometrical

mixture material is obtained byproportions. Otherwise,

dissolving rare earth elements Y, Gd, Ce, La and Sm in

stoichiometrical proportions in an acid, coprecipitating the

solution.oxalic acid.and sintering the coprecipitate to obtain

an oxide of the coprecipitate, which is then mixed with aluminum

oxide and gallium oxide. This mixture is mixed with an

appropriate quantity of a fluoride such as ammonium fluoride

used as a flux, and sintered in a crucible at a temperature

from 1350 to 1450 %:j;1aix-for 2 to 5 hours. Then the sintered

material is ground by ball mill in water, washed, separated,

dried and sieved thereby to obtain the desired material.

[0028]

The two or more kinds of yttrium-aluminum oxide

fluorescent materials activated with cerium of different

compositions may be either used by mixing or arranged
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independently. When. arranging the fluorescent materials

independently, it is preferable to arrange in the order of

afluorescentmaterialthatabsorbslightfromthelightemitting

component of a shorter wavelength, then.a fluorescent material

that absorbs light of a longer wavelength. This arrangement

enables efficient absorption and emission of light.

[0029]

202, 302)(Light emitting components 102,

As the light emitting component used in the present

invention, a nitride compound semiconductor capable of

efficiently exciting the two or more kinds of yttrium—aluminum

oxide fluorescent materials activated\uith.ceriun1of different

compositions may be used. The LED chip which is the light

emitting component can.be made by'forming light emitting layer

InGaN or InGaAl onof semiconductor such as AlN, InN, GaN,

a substrate in theIWOCVD process. The semiconductor structure

may be homostructure, heterostructure or

double—heterostructure which have MIS junction, PIN junction

or PN junction. It may also be made in a single quantum well

multiple quantum well structure where astructure or

semiconductoractivelayerisformedijiathinfilmwherequantum

effect can occur. While various wavelengths of emitted light

can be selected depending on the property and structure of

the semiconductor layer material and the mixed crystal ratio

thereof, it is preferable to emit light of a wavelength shorter
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than the wavelength of light emitted by the phosphor, in order

to excite the phosphor more efficiently.

[0030]

When a nitride compound semiconductor is used, sapphire ,

spinnel, SiC, Si, ZnO,GaN or the like is used as the semiconductor

substrate. Use of sapphire substrate is preferable in order

to form a nitride compound semiconductor of good crystalinity.

Abuffer layer of GaN, AlN, etc . is formed on the sapphire substrate ,

and a nitride semiconductor having PN junction is formed thereon .

The gallium nitride semiconductor has N type conductivity under

the condition of not doped with any impurity. In order to form

an N type gallium nitride semiconductor having desired properties

such as improved light emission efficiency, it is preferably

doped with N type dopant such as Si, Ge, Se, Te, and C. In order

to form a P type gallium nitride semiconductor, on the other

hand, it is preferably doped with P type dopant such as Zn,

Mg, Be, Ca, Sr and Ba. Because it is difficult to turn a gallium

nitride compound semiconductor to P type simply by doping a

P type dopant, it is preferable to anneal the gallium nitride

compound semiconductor doped with P type dopant in such process

as heating in a furnace, irradiation with low—speed electron

beam, plasma irradiation, etc., thereby to turn it to P type.

After exposing the surfaces of P type and N type semiconductor

layers by etching or other process, electrodes of the desired

shapes are formed on the semiconductor layers by sputtering
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or vapor deposition.

[0031]

Then the semiconductor wafer which has been formed

is cut into pieces by means of a dicing saw which has a rotating

blade having diamond cutting edge, or separated by an external

force after cutting grooves (half—cut) which have width greater

than the blade edge width. Or otherwise, the wafer is cut into

chips by scribing grid pattern of extremely fine lines on the

semiconductor wafer by means of a scriber having a diamond stylus

which makes straight reciprocal movement. Thus the LED chips

of gallium nitride compound semiconductor can be made.

[0032]

In order to emit white light with the light emitting

device of the present invention, wavelength of main light emitted

by the light emitting component is preferably from 400 nm to

530 nm inclusive in consideration of the mixing color with the

phosphor, and more preferably from 420 nm to 490 nm inclusive.

It is further more preferable that the wavelength be from 450

nm to 475 nm inclusive, so as to increase the emission efficiency

of the LED chip and the phosphor, respectively.

[0033]

(Conductive wires 103, 303)

The conductive wires should have good electric

good thermal conductivity and good mechanicalconductivity,

connection with the electrodes of the light emitting components
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102 , 302 . Thermal conductivity is preferably 0 . 01 cal/cm?‘/cm/°C

or higher, and more preferably 0.5 cal/cmz/cm/°C or higher.

For workability and other reasons, the diameter of the conductive

wire is preferably from <I>1O um to <I>45 um inclusive. The

conductive wire may specifically be a metal such as gold, copper,

platinum and aluminum or an alloy thereof. Such a conductive

wire can be easily connected to the electrodes of the LED chips,

the inner lead 306 and the mount lead 305 by means of a wire

bonding device.

[0034]

(Mount lead 305)

The mount lead 305 is used for mounting of the light

emitting component 302, and suffices to have a size enough to

load the LED chip 302 with a die bonding equipment or the like.

In case a plurality of LED chips are installed and the mount

lead is used as common electrode of the LED chips, sufficient

electric conductivity and good connecting characteristic with

the bonding wires and the like are required. When the LED chip

is installed in the cup of the mount lead and the cup is filled

with the fluorescent material, erroneous illumination due to

light from other light emitting diode mounted nearby can be

prevented.

[0035]

Bonding of the LED chip 302 and the mount lead 305

with the cup can be achieved by means of a thermoplastic resin.
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Specifically, epoxy resin, acrylic resin and imide resin can

be used. When bonding a face—down LED chip and the mount lead

and, at the same time, electrically connecting them, Ag paste,

carbon paste, metallic bump or the like can be used.

5 [0036]

Further, in order to improve the efficiency of light

utilization of the light emitting diode, surface of the mount

lead whereon the LED chip 302 is mounted may be mirror—polished

to give reflecting function to the surface. In this case, the

10 surface roughness is preferably from O.lS to O.8S inclusive.

Electric resistance of the mount lead is preferably within 300

,uQ-Cm and more preferably within 3 u§2 -cm.

[0037]

When mounting a plurality of LED chips on the mount

15 lead, the LED chips generate significant amount of heat and

therefore high thermal conductivity is required. Specifically,

the thermal conductivity is preferably 0.01 cal/cmz/cm/°C or

higher, and more preferably 0.5 cal/cmz/cm/°C or higher.

Materials which satisfy these requirements include iron, copper,

20 iron—containing copper, tin—containing copper and metallized

ceramics .

[0038]

(Inner lead 3 06)

The inner lead 306 provides connection between the

25 LED chip mounted on the mount lead 305 and the conductive wire.
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When mounting a plurality of LED chips 302 on the mount lead,

it is necessary to employ such a construction that the conductive

wires can be arranged so as not to touch each other.

[0039]

5 Specifically, contact of the conductive wires with

each other which connect the inner leads that are more distant

from the mount lead can be prevented by increasing the area

of the end face where the inner lead 306 is wire—bonded as the

distance from the mount lead increases.

10 [0040]

Surface roughness of the end face connecting with

the conductive wire is preferably from l.6S to 10S inclusive

in consideration of close contact. In order to form the tip

of the inner lead in a desired shape, the shape may be formed

15 by punching the lead frame with.a die in advance, or by grinding

off a part of inner leads at the top after forming all inner

leads. Further, after forming by punching the inner leads,

desired end face area and height can be formed simultaneously

by applying pressure in the direction of end face.

20 [0041]

The inner lead is required to have good connectivity

with the bonding wires which are conductive wires and good

electricalconductivity. Specifically,theelectricresistance

is preferably within 300 ;LQ—cm and more preferably within 3

25 uQ—cm. Materialswhichsatisfytheserequirementsincludeiron,
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copper, iron containing copper, tin containing copper, copper—,

gold— or silver—plated aluminum, iron or copper.

[0042]

(Coating material 301)

Thecoatingnmterial3OlusediJ1thepresentinvention

is provided in the cup of the mount lead 305 in addition to

thenmldingmaterial304,andincludesthephosphorwhichconverts

the light emitted.by the LED chip 302. As the coating material,

transparent resins of excellent weatherability such as epoxy

resin, urea resin and silicone and acrylic resin, or inorganic

material such as silicon dioxide as a silicide and aluminum

oxidearepreferablyemployed. Adispersantmaybeusedtogether

with the phosphor . As the dispersant, barium titanate, titanium

oxide,aluminumoxide,silicondioxideandthelikearepreferably

used.

[0043]

(Molding material 101, 210, 304)

The molding may be provided in order to protect the

LED, the conductive wire and the coatinglnaterial which.includes

phosphorfromexternaldisturbance,dependingcnitheapplication

of the light emitting device. The molding material can be

generally made of a resin or glass. The angle of view can be

increased by containing the phosphor. And also, the angle of

View can be further increased by adding a dispersant, thereby

making the directivity of the emission from the LED chip dull.
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[0044]

Further, the molding material may be formed in a desired

shape having the function of lens to focus or diffuse the light

emitted by the LED chip. Therefore, the molding material may

5 bemade inastructureofmultiple layers laminated. Specifically,

it may be a convex lens or a concave lens , and may have an elliptic

shape when viewed in the direction of optical axis , or a combination

of these.

[0045]

10 As the molding material , transparent resin of excellent

weatherability such as epoxy resin, urea resin, silicone resin

and acrylic resin, or glass having a low melting point are

preferably employed. As the dispersant, barium titanate,

titanium oxide, aluminum oxide, silicon dioxide and the like

15 are preferably used. The phosphor may be contained either in

the molding material or in the coating material and other part.

Or otherwise, the coating may be of other materials such as

a resin containing phosphor and the molding material may be

glass. In this case, such a light emitting diode can be made

20 that is suited to mass production and is less affected by moisture.

The molding and the coating may also be made of the same material

in consideration of the refractive index.

[0046]

(Planar light source)

25 A planar light source which is one of light emitting
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devices of the present invention.can.be made either by turning

white light into planar light by means of an optical guide

plate when emitting white light as shown in Fig. 2(A), or by

converting blue light emitted by the LED chip which emits planar

5 light into white light as shown in Fig. 2(B).

[0047]

When turning white light into planar light by means

of an optical guide plate, it can be achieved either by such

aconstructionthatalightemittingdiode202capableofemitting

10 bluelightandanopticalguideplate204arearrangedinterposing

a color conversion material 201 which includes phosphor, or

by suckxa construction.that the light emitting diode 202 having

nitride semiconductor light emitting component which.includes

phosphor to be capable of emitting blue light and the optical

15 guide plate 204 are optically coupled in a molding material

210 or the like.

[0048]

When converting blue light emitted by the LED chip

202whichemitsplanarlightintowhitelight,thelightemitting

20 diode 202, which includes a nitride semiconductor in the light

emitting layer and is capable of emitting blue light, and the

opticalguideplate204areopticallycoupledandthencontained

in a diffusion sheet 206 on the optical guide plate 204, or

otherwise applied on the diffusion sheet together with a binder

25 resin to form a sheet. Further, such a construction may also
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be employed as a binder containing phosphor is formed into

dot-shape on the optical guide plate.

[0049]

Specifically,theLEDchipwhichisthelightemitting

component is fixed in a metal substrate 203 or the like having

inverted C shape whereon an insulation layer and a conductive

pattern are formed. After electrically connecting the LED

chip and the conductive pattern, epoxy resin is applied onto

the substrate whereon the LED chip 202 is mounted, thereby

to optically couple with an end face of the acrylic optical

guide plate 204. Placed.on the principal light emitting plane

of the optical guide plate 204 is a sheet 201 made by applying

a mixture of phosphor and epoxy resin.uniformly on a diffusion

sheet. Thediffusionsheet206comprisesalayermadebyapplying

epoxy resin containing particles of aluminum oxide, silicon

dioxide, titanium oxide or barium titanate as diffusion agent

in a base of acrylic resin and a layer containing phosphor.

[0050]

It is preferable that a reflector film 207 containing

a white diffusion agent be arranged on one principal plane

of the optical guide plate for the purpose of preventing

fluorescence wherein intense light is emitted from near the

light emitting diode. Similarly, a reflector 205 is provided

on the entire surface on the back of the optical guide plate

204 and on one end face where the light emitting diode is not
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provided, in order to improve the light emission efficiency.

With this construction, a planar light source can be obtained

which generates enough luminance even when used as the back

light of liquid crystal . Application toa liquid crystal display

can be achieved by arranging a polarizer plate on the principal

plane of the optical guide plate via liquid crystal injected

between glass substrates whereon a translucent conductive

pattern not shown in the drawing is formed. Examples of the

present invention will be described below. It goes without

saying that the present invention is not limited to the Examples .

[0051]

[Examples]

(Example 1)

Ino_o5Gao_95N semiconductor having emission peak at

450 nm is used as a light emitting component. A LED chip is

made by flowing TMG (trimethyl gallium) gas, TMI (trimethyl

indium) gas, nitrogen gas and dopant gas together with a carrier

gas on a cleaned sapphire substrate and forming a gallium nitride

compound semiconductor layer in MOCVD process. A gallium

nitride semiconductor layer having N type conductivity and

a gallium nitride semiconductor layer having P type conductivity

are formed by switching SiH4 and Cp2Mg as dopant gas, thereby

forming a PN junction. For the semiconductor light emitting

component , a Contact layer which is galliumnitride semiconductor

having N type conductivity, a clad layer which is gallium nitride
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aluminumsemiconductorhavinglitypeconductivity,eacladlayer

which is gallium nitride aluminum semiconductor having P type

conductivity and a Contact layer which is gallium nitride

semiconductor having P type conductivity are formed. An active

5 layer of Zn—doped InGaN which makes a double-hetero junction

is formed between the clad layer having N type conductivity

and the clad layer having P type conductivity. (A buffer layer

isprovidadonthesapphiresubstratebyforminggalliumnitride

semiconductor layer at a low temperature. The P type

10 semiconductor is annealed at a temperature of 400 °C or above

after forming the film.)

After exposing the surfaces of P type and N type

semiconductor layers by etching, electrodes are formed by

sputtering. After scribing the semiconductor wafer which has

15 beenmadeasdescribedabove,LEDchipsaremadeaslightemitting

components by dividing the wafer with external force.

[0052]

The LED chip is mounted on a mount lead which has

a cup at the tip of a silver—plated copper lead frame, by die

20 bonding with epoxy resin. Electrodes of the LED chip, the

mount lead and inner lead are electrically connected by wire

boding with gold wires.

[0053]

The lead frame with the LED chip attached thereon

25 is placed in a bullet—shaped die and sealed with translucent

VIZIO 1003



VIZIO 1003

10

15

20

25

JPA H9—O8lOlO

epoxy resin for molding, which is then cured at 150 °C for

5 hours, thereby to form a blue light emitting diode. The

blue light emitting diode is connected to one end face of an

acrylic optical guide plate which is polished on all end faces .

On one surface and side face of the acrylic plate, screen

printing is applied by using barium titanate dispersed in an

acrylic binder as white color reflector, which is then cured.

[0054]

On the other hand, phosphors of green and red colors

are made by dissolving rare earth elements of Y, Gd, Ce and

stoichiometrical proportions, andLa in an acid in

coprecipitating the solution with oxalic acid. Oxide of the

coprecipitate obtained by sintering this material is mixed

with aluminum oxide and gallium oxide, thereby to obtain

respective mixture materials. The mixture is then mixed with

ammonium fluoride used as a flux, and sintered in a crucible

at a temperature of 1400 °C in air for 3 hours . Then the sintered

material is ground by ball mill in water, washed, separated,

dried and sieved thereby to obtain the desired material.

[0055]

120 Parts by weight of the first fluorescent material

having a composition of Y3(Alo_5Ga0.4)_=,O12:Ce and capable of

emitting green light, 100 parts by weight of the second

fluorescent material having a composition of (Yo_4Gdo_5) 3Al5Ol2 : Ce

and capable of emitting red light , prepared in a process similar
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to that for the first fluorescent material, are sufficiently

mixed with 100 parts by weight of an epoxy resin, to form a

slurry. The slurry is applied.uniformly onto an acrylic layer

of thickness of 0.5 mm by means of a multi—coater and then

dried to form a fluorescent material layer used as a color

converting material having a thickness of about 30 pm. The

fluorescent material layer is cut into the same size as that

of the principal light emitting plane of the optical guide

plate, and arranged.on the optical guide plate thereby to form

the light emittingadevice. Measurements of chromaticityrpoint

and color rendering index of the light emitting device gave

values of (0.29, 0.34) for chromaticity point (x, y) and 92.0

for Ra (color rendering index) which are approximate to

3-waveform fluorescent lamp. Light emitting efficiency of

121 m/W comparable to that of an incandescent lamp was obtained.

tests under conditions ofFurther in weatherability

energization with a current of 60 mA at room temperature, 20

mA at room temperature and.20 mA.at 60‘T3with.90% RH, no change

due to the fluorescent material was observed.

[0056]

(Comparative Example 1)

According to the same manner as that described in

Example 1 except for mixing the same quantities of a green

organic fluorescent pigment (FA—OO1, manufactured.by Synleuch

Chemical Co.) and a red organic fluorescent pigment (FA—OO5,
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manufactured by Synleuch Chemial Co.) which are

perylene-derivatives for the first and the second phosphor,

the formation of a light emitting diode and weatherability

test were conducted. Chromaticity coordinates of the light

5 emitting diode thus formed were (x, y) = (0.34, 0.35). The

weatherability test was conducted by irradiating with

ultraviolet ray generated. by carbon. arc for 200 hours,

representing equivalent irradiation.of sun light oveI*a.period

of one year, while measuring the luminance retaining ratio

10 and color tone at various times during the test period. In

a reliability test, the LED chip was energized to emit light

at a constant temperature of 70 °C while measuring the luminance

and color tone at different times. The results are shown in

Fig. 6 and Fig. 7, together with Example 1.

15 [0057]

(Example 2)

A LED chip having In0fl5Ga035N with emission peak at

450 nm was formed as a light emitting component according to

the same manner as that described in Example 1. The LED chip

20 was mounted on a mount lead which had a cup at the tip of a

silver~plated copper lead frame, by die bonding with epoxy

resin. Electrodes of the LED chip, the mount lead and inner

leadwereelectricallyconnectedbyvdrebodingwithgoldwires.

[0058]

25 On the other hand, phosphors of green and red colors
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were made by dissolving rare earth elements of Y, Gd and Ce

in an acid in stoichiometrical proportions, and coprecipitating

the solution with oxalic acid. Oxide of the coprecipitation

obtained by sintering it was mixed with aluminum oxide and

gallium oxide, thereby to obtain respective mixture materials .

The mixture was mixed with ammonium fluoride used as a flux,

and sintered in a crucible at a temperature of 1400 °C in air

for 3 hours. Then the sintered material was ground by ball

mill in water, washed, separated, dried and sieved thereby

to obtain the desired material.

[0059]

40 Parts by weight of the first fluorescent material

having a composition of Y3 (Alo_5Gao_5) 5O12:Ce and capable of

emitting green light , 40 parts byweight of the second fluorescent

material having a composition of (Y0_2Gdo_e) 3Al5O12 : Ce and capable

of emitting red light and 100 parts by weight of an epoxy resin

The slurry was pouredwere sufficiently mixed to form a slurry.

into the cup which is provided on the mount lead wherein the

LED chip was placed. Then the resin containing the fluorescent

material was cured at 130 °C for 1 hour. Thus a coating layer

containing the fluorescent material in thickness of 120 pm

was formed on the LED chip. Concentration of the fluorescent

material in the coating layer was increased gradually toward

the LED chip . Further, the LED chip and the fluorescent material

were molded with translucent epoxy resin for the purpose of
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protection against extraneous stress, moisture and dust. A

lead frame with the coating layer of phosphor formed thereon

was placed in a bullet—shaped die and mixed with translucent

epoxy resin and then cured.at 150 °C for 5 hours. Under visual

5 observation of the light emitting diode formed as described

above in the direction normal to the light emitting plane,

it was found that the central portion was rendered yellowish

color due to the body color of the phosphor.

[0060]

10 Measurements of chromaticity point, color

temperature and color rendering index of the light emitting

diode which was obtained as described above and capable of

emittingwhitelightgavevaluesof(O.32,0.34)forchromaticity

point (x, y), 89.0 for Ra (color rendering index) and light

15 emitting efficiency of 101 m/W. Further in weatherability

tests under conditions of energization with a current of 60

mA at room temperature, 20 mA at room temperature and 20 mA

at 60 °C with 90% RH, no change due to the phosphor was observed,

showing no difference from an ordinary blue light emitting

20 diode in the service life characteristic.

[0061]

(Example 3)

InO.4GaO.6N semiconductor having an emission peak

at 470 nm was used as a light emitting component. A LED chip

25 was made by flowing'TMG (trimethyl galliunn gas, TMI (trimethyl
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indium) gas, nitrogen gas and dopant gas together with a carrier

gascn1acleanedsapphiresubstrateandformingeigalliumnitride

compound semiconductor layer in MOCVD process. A gallium

nitride semiconductor layer having N type conductivity and

agalliumnitridesemiconductorlayerhavingPtypeconductivity

were formed by switching SiH4 and C$mMg used as the dopant

gas, thereby forming a PN junction. For the semiconductor

light emitting component, a contact layer which was gallium

nitride semiconductor havingltype conductivity, a clad.layer

whicktwas galliunlnitride aluminum semiconductor having P type

conductivity and a contact layer which was gallium nitride

semiconductor having P type conductivity were formed . An active

layerofnon—dopedInGaNwhichhadsinglequantummmllstructure

with thickness of about 3 nm was formed between the contact

layer having N type conductivity and the clad layer having

Ptypeconductivity. (Abufferlayerwasprovidedonthesapphire

substrate by forming a gallium nitride semiconductor layer

at a low temperature.)

After exposing the surfaces of P type and N type

semiconductor layers by etching, electrodes were formed by

sputtering. After scribing the semiconductor wafer which was

made as described above, LED chips were made as light emitting

components by dividing the wafer with an external force.

[0062]

The LED chip was mounted on a mount lead provided
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with a cup at the tip of a silver—plated copper lead frame,

by die bonding with an epoxy resin. Electrodes of the LED

chip, the mount lead and inner lead were electrically connected

by wire boding with gold wires.

[0063]

The lead frame with the LED chip attached thereon

was placed in a bullet—shaped die and sealed with translucent

epoxy resin for molding, which was then cured at 150 °C for

5 hours, thereby to form a blue light emitting diode. The

blue light emitting diode was connected to one end face of

an acrylic optical guide plate which was polished on all end

faces thereof. On one surface and side face of the acrylic

plate, screen printing was applied by using barium titanate

dispersed in acrylic binder as white color reflector, which

was then cured.

[0064]

For the phosphor, a fluorescent material capable

of emitting yellow light of a relatively short wavelength and

a fluorescent material capable of emitting yellow light of

a relatively long wavelength were used as two or more kinds

of yttrium—aluminunLoxide fluorescent material activated.with

cerium of different compositions. Rare earth elements of Y,

Gd and Ce were dissolved in an acid in stoichiometrical

proportions, and the solution was coprecipitated with oxalic

acid. Oxide of the coprecipitate obtained by sintering the
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precipitate was mixed with aluminum oxide. The mixture was

mixed with ammonium fluoride used as a flux, and sintered in

a crucible at a temperature of 1400 °C in air for 3 hours.

Then the sintered material was ground by ball mill in water,

5 washed,separated,driedandsievedtherebytoobtainthedesired

material.

[0065]

100Partsbyweightofthefluorescentmaterialhaving

a composition of (Yo3Gdo3)3Al4L3:Ce and capable of emitting

10 yellow light of a relatively short wavelength and 100 parts

by weight of the fluorescent material having a composition

of (YoAGdo£)3A1gL2:Ce and capable of emitting yellow light

of a relatively long wavelength, prepared.in a process similar

to that of the former, and 1000 parts by weight of an acrylic

15 resin were well mixed and formed, by extrusion molding, into

a fluorescent material layer as color conversion material in

thickness of about 180 pm. The fluorescent material layer

was cut into the same size as the principal light emitting

plane of the optical guide plate, and arranged on the optical

20 guide plate thereby to form the light emitting device.

Measurements of chromaticity point and color rendering index

of the light emitting device gave values of (0.33, 0.34) for

chromaticity point (x, y) and 88.0 for Ra (color rendering

index). Light emitting efficiency of 101 m/W was obtained.

25 Further in weatherability tests under conditions of
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energization with a current of 60 mA at room temperature, 20

mA at room temperature and 20 mA.at 60°C with 90% RH, no change

due to the fluorescent material was observed. Similarly,

desired chromaticity point can be maintained even when the

wavelength of light emitted by the light emitting component

is changed by changing the concentration of the fluorescent

material.

[0066]

[Effect of the Invention]

According to the present invention, by using a

high—output light emitting component of nitride compound

semiconductor and two or more kinds of phosphors of different

compositions which emit light upon excitation by the light

from the light emitting component, a light emitting device

which maintains a high light emitting efficiency over a long

period of operation with a high luminance and is capable of

Thelightemittingemitting light of desired color can be made .

component which excites the fluorescent material emits light

of a short wavelength and is capable of exciting the fluorescent

material efficiently, and the light radiated isotropically

bythefluorescentmaterialisnotabsorbedbythelightemitting

layer of the light emitting component. Therefore, even higher

efficiency of emitting light is made possible when the light

emitting component is arranged.on.a:reflective material. With

high reliability, energy saving performance, compact
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construction and capability to change color temperature, the

present invention can open up new applications containing display

and illumination in automobile, aircraft and electric appliances

in general, as well as outdoor use such as buoys for harbors

and ports and sign and illumination for expressways. Also

the light emitting diode of the present invention is better

for the human eyes because white light imposes less stimulation

to the eye when watched for a long period of time.

[0067]

The construction described in claim 1 of the present

invention, in particular, makes it possible to obtain a light

emitting device capable of emitting white light having desired

components with high luminance, with minimum color shift and

deterioration in light emission efficiency, even when used

over an extended period of time. Also a light emitting device

of high color rendering index can be made by using two or more

kinds of fluorescent materials of different compositions.

Moreover, a light emitting device which has favorable

characteristics for mass production and is capable of emitting

light of constant color can be made by adjusting the compositions

and concentrations of the fluorescent materials, even when

the wavelength of light emitted by the light emitting component

deviates.

[0068]

By making the light emitting device in the specific
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construction as described in clain12 of the present invention,

it is made possible to emit desired light with minimum color

shift and.minimum deterioration in light emission efficiency,

even when used over an extended period of time.

[0069]

Bymakingthelightemittingdeviceintheconstruction

as described in claim 3 of the present invention, it is made

possibletoemitwhitelightwithminimumcolorshiftandminimum

deterioration in light emission efficiency, even when used

over an extended period of time.

[0070]

Bymakingthelightemittingdeviceintheconstruction

as described in claim 4 of the present invention, it is made

possibletoemitwhitelightwithminimumcolorshiftandndnimum

deterioration in light emission efficiency, even when used

over an extended period of time.

[0071]

Bymakingthelightemittingdeviceintheconstruction

as described in claim 5 of the present invention, it is made

possible to emit desired light with minimum color shift and

minimum deterioration in light emission efficiency, even when

used over an extended period of time.

[0072]

Bymakingthelightemittingdeviceintheconstruction

as described in claim 6 of the present invention, it is made
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possible to emit light more efficiently with minimum color

shift and.minimum deterioration in light emission efficiency,

even when used over an extended period of time.

[0073]

5 Bymakingthelightemittingdeviceintheconstruction

as described in claim 7 of the present invention, it is made

possible to emit white light more uniformly in a planar

constructionwithndnimumcolorshiftandndnimumdeterioration

in light emission efficiency, even when used over an extended

10 period of time.

[0074]

Bymakingthelightemittingdiodeintheconstruction

as described in claim 8 of the present invention, it is made

possible to emit white light containing RGB components with

15 high luminance, with minimum color shift and minimum

deterioration in light emission efficiency, even when used

over an extended period of time under outdoor environment.

[Brief Description of the Drawings]

[Fig. 1] Fig. 1 is a schematic sectional View of the

20 light emitting device of the present invention.

[Fig. 2] Fig. 2 is a schematic sectional View of the

planar light source which is another light emitting device

of the present invention, while (A) showing the planar light

source having the phosphor between the optical guide plate

25 and the light emitting diode, and (B) showing the planar light
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source having the phosphor on the principal plane of the optical

guide plate.

[Fig. 3] Fig. 3 is a schematic sectional view of the

light emitting diode which is another light emitting device

5 of the present invention.

[Fig. 4] Fig.4(A)showsanexampleofabsorptionspectrum

ofthefirstandthesecondphosphorsusedinthepresentinvention,

and Fig. 4(B) shows an example of emission spectrum of the

first and the second phosphors used in the present invention.

10 [Fig. 5] Fig. 5 shows an example of emission spectrum

of the light emitting component used in the present invention.

[Fig. 6] Fig. 6 shows the results of weatherability test

for the comparison of the present invention.with the reference

light emitting device, while (A) shows a relation between the

15 luminance retaining ratio and the time, and (B) is a graph

showing a relation between the color tone and the time.

[Fig. 7] Fig. 7 shows the results of reliability test

for the comparison.of the present invention.with the reference

light emitting device, while (A) shows a relation between the

20 luminance retaining ratio and the time, and (B) is a graph

showing a relation between the color tone and the time.

[Fig. 8] Fig. 8 shows the chromaticity diagram of light

which the light emitting device of the present invention can

emit. Points A and B indicate the colors of light emitted by

25 the light emitting device and points C and D indicate the colors
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of light emitted by two kinds of phosphors.

[Description of the Reference Numerals]

101, 210: Molding material wherein phosphor is contained

102, 202, 302: Light emitting component

103, 303: Conductive wire

104: Casing

105: External electrode

201: Color conversion material

203: Support

204: Optical guide plate

205, 207: Reflective material

206: Diffusion sheet

301: Coating material wherein phosphor is contained

304: Molding material

305: Mount lead

306: Inner lead
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[Document Name] Abstract

[Abstract]

[Object] It is to provide a light emitting device used

in back light source, illuminating switch, signal, display,

LED display, indicator, etc and particularly to provide a light

emitting device which emits light of desirable color with high

luminance and high efficiency regardless of the operating

environment.

[Means for solving] The light emitting device has a light

emitting component using a gallium nitride semiconductor as

a light emitting layer and a phosphor which absorbs at least

a part of light emitted by the light emitting component to

emit light of a wavelength longer than that of the light emitted

by the light emitting component. The phosphor is composed

of two or more kinds of yttrium—aluminum oxide fluorescent

materials activated with cerium having different compositions .

VIZIO 1003



VIZIO 1003

Fig. 1

103 101

 
  WVVJWVJ-0 0 0 0 0 0 9

-.0.0.0.0.0.0.0.0Q.5_O_O..C...9.0.\

 E2fIj2f"".§.,:
. . . .... .‘.-.......

o°o'o'9’o’o 0'9 9%’: 9 o 9 ¢ 900900000000000sooooooooooooco.Q.....Q.C.'O.§.oooooooocooooooo
0'9‘95%‘.'o’o’o'o‘o’o’¢’o’o’9C C O C C 9 O . . ....§...Q..’../o

‘ O C O ‘ Q Q . O 9 Q

%’o'o’o'o’¢‘o‘o'o‘o‘¢‘o:o:o:o:¢:¢:¢:

     
 

ofofofvfofvfv‘.

. .-:"////////727;’?

      
O.

0'0’

0  
  

U.‘.99.C'V"'V"9’

fiWVVV5¢(f?Q{Q@§go’o’o’o'v’o’¢°v 0°59 0 9 9 99..O..'§.§..QQ......‘..'.Q.C.O..COO'.Q..'
‘ .‘..C.§.f'QQOQ.Q§..ooo¢oooo¢oooo~o«coco 9099090000ooooooooooooooooo

o 9 9 9 0.9;.o,¢.a.o.o,o,o.o,o.¢,o,o‘o,q§...’C.....“...Q

‘C104 102
 0‘O

  
O 0 Q

  
0

3%

o o Q0  Q
  0 0 O 0 0 0
  O O O 0

 o‘o O6 .. co
0 09009999900 ..‘

ofvfqfofofofofofofvfofvfofozd:O:6:0:0:9.¢.°,'.'.'.9.'.‘.’..‘.‘.'.‘¢'.'.'.'.°.°.
/////////16’//.1:2:tzttitistztritttttizf 

   

    

 
105

VIZIO 1003



VIZIO 1003

Fig. 2

206 207

202 
  

 

 

2 0 5
"//Z’//19/A

!
’ 7 
 

l

204 . 210 203

m)

201 205 207

 

  
Im\\\\l\\V
'%%%%%%%%%%%%Z%Z%%%%%%

204 (B) 203

VIZIO 1003



VIZIO 1003

Fig. 3

.103

303

302

304

305306

VIZIO 1003



VIZIO 1003

Fig. 4

100 EHIIIIIIIIII
INIIIIIIIIII
IIIIIIIIIIII

IIHIIIIIIIIIIIHIIIIIIIIII
IIMIIIIIIIIIIIII
Ilmllllllllllllll IIII IIIII
IIIIIIIIIIIIIIIIII IIIIIIIIIIII
IIIIIIIIIIIIIIIIIII Ilglllllllll
IIHIIIIIIIIIIIIIIII IIASIIIIIIII
IlmfllIIIIIIIIIIIIIIIIIIIMIIIIIIIIII

IIIHIIIIIIIII
IIIHIIIIIIIII
IIIMIIIIIIIII
IIIHIIIIIIIII
IIIIIIIIIIIIM
IIIIBIIIIIIIN
IIIIISSQIIIUI

0 IIIIIIIIIEEHI
200 300 00 500

 Relativeintensity(96) U"!C

IIIISEIIIIIIIHII
Excitation spectrum Wavelength ( A )

(A)

       
 

IIIIIIIIHIIIIIIII
IIIIIIIIIIIBIIIII

IIIIIIIIIMIIIINIII:
I
I

    

IIIIIIIIIHIIIIIHII

IEEIlIIE%ElEEII3I~II
IIIIIIIIIIIIIIIINII
IIIIIIIIIIIIIIIINIIIII
IIIIIIIMIIIIIIIIIIIIIII
IIIIIIIIIIIIIIIIIMIIIII

IIIIIIMIEIIIIIIIIIIIIIIIIIIIIHI IIIIIIIIIMIIII
IIIIIIIIIIIIIIUIIIIIIII

   
  0|3 IIIII

 
 
 

 
  

 IIIIIIIIIIIIIIIIE
IIIIIIIIIIIIIIIII
IIIIIIZIIIIIIIIII
HEIIIIIIIIIIIIIII

400 500 60 700

I IIIIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIII IIHIIIIIIIIIIIIIIIII IIIIIIIIIIIIIIIIIIII IIIIIIIIIIIII IHIIIIIII IMIIIIII IIIIIIIIHIIIIIII HIIIIIII  Relativeintensity(%)
Emission spectrum Wavelength ( A )

(B)

VIZIO 1003



VIZIO 1003

"Relativeintensity(96)

Fig. 5

 
  

IIII
IIIHI IIII

  

U1CD

 

  
 
 IIIIIIIIIIIIIIIIIIINIIII

     
IIIIIIIIIIIIIIHIIIIHIIII
IIIIIIIIIIIIIIIIIIII III
IIIIIIIIIIIIIIIIIIII III

Illllllllllllullllll SQI

0 IIIIIIIIIIIIEIIIIIII lb!
300 % 400 500 600

Emission spectrum Wavelengtfl A )

VIZIO 1003



VIZIO 1003

Fig. 6
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Fig. 8
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Electronic Patent Application Fee Transmittal

Filing Date: 09-Nov-2010

Title of Invention: LIGHT EM|'|'|'|NG DEVICE AND DISPLAY

;

Utility under 35 USC111(a) Filing Fees

Sub-Total in

USD($)

Basic Filing:

Description Fee Code Quantity

Miscellaneous-Flllng

Patent Appeals-and-Interference:

Post-AlIowance-and-Post-Issuance:

Extension-of-Time

Extension -1 month with $0 paid
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Miscellaneous:

 S“:-S1-;(t$a)| in

Total in USD (S)
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Electronic Acknowledgement Receipt

m

—

Title of Invention: LIGHT EMITTING DEVICE AND DISPLAY

I

Payment information:

Submitted with Payment yes—

—Authorized User ANDERSON,R|CHARD D.

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

File Listing:

Document . . File Size(Bytes)/ Multi Pages

552057

20120530Amendment.pdf
ff64Cfl130886310386e69l2b65ld59lc4ea

97ab

Multipart Description/PDF files in .zip description

Miscellaneous Incoming Letter

Extension ofTime

20120530VerifiedEng|ishTrans|
ationofJP09081010.pdf 01aa2aafa02b5f3d543e9Cf39d23Cfl 5e970

9ba

Fee Worksheet (SB06) fee-info.pdf
e957083f64f42lcle393led7787a8f28l180

b22c
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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PTO/SB/17 (09-11)
Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paervvork Reduction Act of 1995 no ersons are reuired to resond to a collection of infomiation unless it disla a valid OMB control number

 
 

 

Complete if Known

Application Number 12/942,792 CONT. NO.Z 2357

FEE TRANSMITTAL Filing Date November 09, 2010
First Named Inventor Y0Shin0|'i SHIMIZU

Applicant claims small entity status. See 37 CFR 1.27 Art Unit 2812Em"e'Na"’e A'B'MUSTAPHA
TOTAL AMOUNT OF PAYMENT ($) 150430 Attorney Docket No. 0020-5147PUS12

METHOD OF PAYMENT (check all that apply)

D Check Crcdit Card I::IMoney Order ENone EOther (please identify):
Deposit Account Deposit Account Number: 02‘2448 Deposit Account Name: Blrchv Stew“: K°la5°h 8‘ Elm“, I-I-P

For the above—identified deposit account, the Director is hereby authorized to: (check all that apply)

CI Charge feels) indicated below [:1 Charge fee(s) indicated below, except for the filing fee

Charge any additional fee(s) or underpayments of fee(s) E -V Credit an over a ments
under37 CFR1.16and1.17 I y p y

WARNING: Information on this form may become public. Credit card infonnation should not be included on this form. Provide credit card
information and authorization on PTO-2038.

FEE CALCULATION

1. BASIC FILING, SEARCH, AND EXAMINATION FEES
FILING FEES SEARCH FEES EXAMINATION FEES

Small Enti Small E t'ty Small E fy
A.r;i;|ii=_ati.<>_r1_T_iii& Eiaiil Fee (§1 Eee_i§l Fee isnil Fifi) Fee (sail E_eeii;Li§l
Utility 380 190 620 310 250 125

Design 250 125 120 60 160 80

Plant 250 125 380 190 200 100

Reissue 380 190 620 310 750 375

Provisional 250 125 0 0 O 0

2. EXCESS CLAIM FEES .$.'.flE_..."‘tE¥
Fee Description Filfl Fee (§)
Each claim over 20 (including Reissues) 60 30

Each independent claim over 3 (including Reissues) 250 125
Multiple dependent claims 450 225

Total Claims Extra Claims Fee (§) Fee Paid (§) Multiple Dependent Claims

19 — 20 or HP = 0 x 0.00 Fee (§) Fee Paid (5)
HP = highest number of total claims paid for, if greater than 20.

lndeg. Claims Extra Claims Fee (§)_ Fee Paid (§)
1 — 3 or HP = 0 x = 0-00

HP = highest number of independent claims paid for, if greater than 3.

3. APPLICATION SIZE FEE _ . _
If the specification and drawings exceed 100 sheets ofpaper (excluding electronically filed sequence or computer

listings under 37 CFR l.52(e)), the application size fee due is $310 ($155 for small entity) for each additional 50
sheets or fraction thereof. See 35 U.S.C. 41 a)(1)(G) and 37 CFR l.l6(s).
Total Sheets Extra Sheets Num er of each additional 50 or fraction thereof Fee (§) Fee Paid (§)

- 100 = 0 /50 = 0 (round up to a whole number) x = 0-00

4. OTHER FEE(S) F p ‘d Q)
Non-English Specification, $130 fee (no small entity discount) ees 3'

F’. ,1”. 3 1251 -1 mo. EOT 150_oQ

CICZIX-IT‘ r V - -

Inner:
Name (Print/Type) D. RicharAnderson Date May 30, 2012

This collection of information is required by 37 CFR 1.136. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete,
including gathering, preparing, and submitting the completed application fonn to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief lnforrnation Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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PTO/SB/22 (09-1 1)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office; U.S. DEPARMENT OF COMMERCE
Under the papenrvork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

Docket Number (Optional)

PETITION FOR EXTENSION OF TIME UNDER 37 CFR 1.136(a) 0020_5147PUS12

Application Number 12/942,792 Filed November 09, 2010

For LIGHT EMlTTlNG DEVICE AND DISPLAY

Art Unit 2812 Examiner A.B. MUSTAPHA

This is a request under the provisions of 37 CFR 1.136(a) to extend the period for filing a reply in the above identified
application.

The requested extension and fee are as follows (check time period desired and enter the appropriate fee below):

F_e§ Small Entig Fee

One month (37 CFR 1.17(a)(1)) $150 $75 150-00

Two months (37 CFR 1.17(a)(2)) $560 $280

Three months (37 CFR 1.17(a)(3)) $1270 $635

Four months (37 CFR 1.17(a)(4)) $1930 $990

Five months (37 CFR 1.17(a)(5)) $2690 $1345

|:| Applicant claims small entity status. See 37 CFR 1.27.

E] A check in the amount of the fee is enclosed.

Payment by credit card. Form PTO-2038 is attached.

E] The Director has already been authorized to charge fees in this application to a Deposit Account.

The Director is hereby authorized to charge any fees which may be required, or credit any overpayment, to
Deposit Account Number 02-2448

WARNING: Information on this form may become public. Credit card information should not be included on this fomr.
Provide credit card information and authorization on PTO-2033.

I am the El applicant/inventor.

El assignee of record of the entire interest. See 37 CFR 3.71.
Statement under 37 CFR 3.73(b) is enclosed (Form PTO/SB/96).

attorney or agent of record. Registration Number 4°»439

‘ 37 CFR 1.34.
ng under 37 CFR 1.34

May 30, 2012

D. Richard Anderson 703-205-8000

Typed or printed name Telephone Number

NOTE: Signatures of all the inventors or assignees of record of the entire interest or their representative(s) are required. Submit multiple forms if more than one
signature is required, see below.

D Total of _—j—.——__ forms are submitted.
This collection of information is required by 37 CFR 1.136(a). The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 6 minutes to
complete, including gathering, preparing, and submitting the completed application fonn to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form andlor suggestions for reducing this burden, should be sent to the Chief lnfonnation Officer,
U.S. Patent and Trademark Office, US. Department of Commerce. P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

‘ If you need assistance in completing the farm, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

 
NOTICE OF ALLOWANCE AND FEE(S) DUE

2292 7590 07/12/2012

BIRCH STEWART KOLASCH & BIRCH MUSTAPHA, ABDULFATTAHB
PO BOX 747

FALLs CHURCH, VA 22040-0747
2812

DATE MAILED: 07/12/2012

12/942,792 11/09/2010 Yoshinori Shimizu 0020-5 147PUS12 2357

TITLE OF INVENTION: LIGHT EMITTING DEVICE AND DISPLAY

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

NO $300 $0 $2040nonprovisional $ 1740 10/12/2012

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.

THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE DOES
NOT REFLECT A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE IN THIS APPLICATION. IF AN ISSUE FEE HAS

PREVIOUSLY BEEN PAID IN THIS APPLICATION (AS SHOWN ABOVE), THE RETURN OF PART B OF THIS FORM
WILL BE CONSIDERED A REQUEST TO REAPPLY THE PREVIOUSLY PAID ISSUE FEE TOWARD THE ISSUE FEE NOW
DUE.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status above is to be removed, check box 5b on Part B - B. If applicant claimed SMALL ENTITY status before, or is now
Fee(s) Transmittal and pay the PUBLICATION FEE (if required) claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
and twice the amount of the ISSUE FEE shown above, or Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL, or its equivalent, must be completed and returned to the United States Patent and Trademark Office
(USPTO) with your ISSUE FEE and PUBLICATION FEE (if required). If you are charging the fee(s) to your deposit account, section "4b"
of Part B - Fee(s) Transmittal should be completed and an extra copy of the form should be submitted. If an equivalent of Part B is filed, a
request to reapply a previously paid issue fee must be clearly made, and delays in processing may occur due to the difficulty in recognizing
the paper as an equivalent of Part B.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450
or1 (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where

appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address asin icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" formaintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Blocklfor any Change Ofaddress) Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

papers. Each additional paper, such as an assignment or formal drawing, mustave its own certificate of mailing or transmission.

 

2292 7590 O7/l2/20l2

BIRCH KOL & BIRCH Certificate of Mailing or Transmission

PO BOX 747 I hereby certify that this Fee(s) Transmittal is being deposited with the UnitedStates Postal Service with sufficient postage for first class mail in an envelope
FALLS CHURCH, VA 22()4()-()747 addressed to the Mail Stop ISSUE FEE address above, or being facs1m1le

transmitted to the USPTO (571) 273-2885, on the date indicated below.

(Depositofs name)

(Signature)

(Date)

12/942,792 11/09/2010 Yoshinori Shimizu 0020-5147PUS12 2357

TITLE OF INVENTION: LIGHT EMITTING DEVICE AND DISPLAY

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

NO $0nonprovisional $ 1740 $3 00 $2040 10/12/2012

MUSTAPHA, ABDULFATTAH B 28 12 43 8- 021000

1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

3 Chan e of correspondence address (or Change of Correspondence
Address orm PTO/SB/ 122) attached.

3 "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Vumber is required.

2. For printing on the patent front page, list
(1) the names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed. 

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 CFR 3.11. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignee category or categories (will not be printed on the patent) : '3 Individual '3 Corporation or other private group entity '3 Government

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
3 Issue Fee 3 A check is enclosed.

3 Publication Fee (No small entity discount permitted) 3 Payment by credit card. Form PTO-2038 is attached.

3 Advance Order — # of Copies 3 The Director is hereby authorized to charge the required fee(s), any deficiency, or credit any
overpayment, to Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated above)

3 a. Applicant claims SMALL ENTITY status. See 37 CFR 1.27. J b. Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).
NOTE: The Issue Fee and Publication Fee (if required) will not be accepted from anyone other than the applicant; a registered attorney or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is re uired to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. T is collection is estimated to take 12 minutes to complete, including gathering, preparing, and
submitting the completed application form to the USPTO. Time will v de endin upon the individual case. Any comments on the amount of time you require to complete
this form and/or su gestions for reducing this burden, should be sent to e C ief In ormation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.
Box 1450, Alexan ria, Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

PTOL-85 (Rev. 02/11) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; U.S. COMMERCE
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.goV

APPLICATION NO. FILING DATE F {ST NAMED INVENTOR ATTORNEY DOCKET NO. CONFIRMATION NO.

 
12/942,792 11/09/2010 Yoshinori Shimizu 0020-5 147PUS12 2357

2292 7590 07/12/2012

BIRCH STEWART KOLASCH & BIRCH MUSTAPHA, ABDULFATTAHB
PO BOX 747

FALLS CHURCH, VA 22040-0747
2812

DATE MAILED: 07/12/2012

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 0 day(s). If the issue fee is paid on the date that is three months after the

mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half

months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the aboVe—identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval

(PAIR) WEB site (http://pair.uspto.goV).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of

Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be

directed to the Customer Service Center of the Office of Patent Publication at 1—(888)—786—0101 or (571)-272-4200.

Page 3 of 3
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with

your submission of the attached form related to a patent application or patent. Accordingly, pursuant to

the requirements of the Act, please be advised that: (1) the general authority for the collection of this

information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited is voluntary; and (3) the

principal purpose for which the information is used by the U.S. Patent and Trademark Office is to process

and/or examine your submission related to a patent application or patent. If you do not furnish the

requested information, the U.S. Patent and Trademark Office may not be able to process and/or examine

your submission, which may result in termination of proceedings or abandonment of the application or

expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom

of Information Act (5 U.S.C. 552) and the Privacy Act (5 U.S.C 552a). Records from this system of

records may be disclosed to the Department of Justice to determine whether disclosure of these

records is required by the Freedom of Information Act.

A record from this system of records may be disclosed, as a routine use, in the course of presenting

evidence to a court, magistrate, or administrative tribunal, including disclosures to opposing counsel

in the course of settlement negotiations.

. A record in this system of records may be disclosed, as a routine use, to a Member of Congress

submitting a request involving an individual, to whom the record pertains, when the individual has

requested assistance from the Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency

having need for the information in order to perform a contract. Recipients of information shall be

required to comply with the requirements of the Privacy Act of 1974, as amended, pursuant to 5

U.S.C. 552a(m).

. A record related to an International Application filed under the Patent Cooperation Treaty in this

system of records may be disclosed, as a routine use, to the International Bureau of the World

Intellectual Property Organization, pursuant to the Patent Cooperation Treaty.

. A record in this system of records may be disclosed, as a routine use, to another federal agency for

purposes of National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy

Act (42 U.S.C. 2l8(c)).

. A record from this system of records may be disclosed, as a routine use, to the Administrator,

General Services, or his/her designee, during an inspection of records conducted by GSA as part of

that agency's responsibility to recommend improvements in records management practices and

programs, under authority of 44 U.S.C. 2904 and 2906. Such disclosure shall be made in accordance

with the GSA regulations governing inspection of records for this purpose, and any other relevant

(i.e., GSA or Commerce) directive. Such disclosure shall not be used to make determinations about
individuals.

. A record from this system of records may be disclosed, as a routine use, to the public after either

publication of the application pursuant to 35 U.S.C. l22(b) or issuance of a patent pursuant to 35

U.S.C. 151. Further, a record may be disclosed, subject to the limitations of 37 CFR 1.14, as a

routine use, to the public if the record was filed in an application which became abandoned or in

which the proceedings were terminated and which application is referenced by either a published

application, an application open to public inspection or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local

law enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or

regulation.
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Application No. App|icant(s)

12/942,792 SHIMIZU ET AL.

Of Examiner Art Unit

ABDULFATTAH MUSTAPHA 2812

-- The MAILING DA TE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL—85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. IX This communication is responsive to 05/30/2012.

2. I:I An election was made by the applicant in response to a restriction requirement set forth during the interview on
the restriction requirement and election have been incorporated into this action.

3. IX The allowed cIaim(s) is/are 1-19.

4. IX Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119( )—(d) or (f).

a) X All b) I:I Some* c) I:I None of the:

1. E Certified copies of the priority documents have been received.

2:

2. I:I Certified copies of the priority documents have been received in Application No.

3. I:I Copies of the certified copies of the priority documents have been received in this national stage application from the

International Bureau (PCT Rule 17.2( )).

* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5. |:I A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER’S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO—152) which gives reason(s) why the oath or declaration is deficient.

6. I:I CORRECTED DRAWINGS (as “replacement sheets”) must be submitted.

(a) I] including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO—948) attached

1) I:| hereto or 2) I] to Paper No./Mail Date

(b) I] including changes required by the attached Examiner’s Amendment / Comment or in the Office action of

Paper No./Mail Date

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. El DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner’s comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. El Notice of References Cited (PTO—892) 5. I:I Notice of Informal Patent Application

2. El Notice of Draftperson‘s Patent Drawing Review (PTO—948) 6. I:I Interview Summary (PTO—413),
Paper No./Mail Date .

3. IX Information Disclosure Statements (PTO/SB/08), 7. El Examiner’s Amendment/Comment
Paper No./Mail Date 04/05/2012 and 01/20/2012

4. I:I Examiner’s Comment Regarding Requirement for Deposit 8. E Examiner’s Statement of Reasons for Allowance
of Biological Material

9. I:| Other

/Charles D. Garber/

Supervisory Patent Examiner, Art Unit 2812

U.S. Patent and Trademark Office

PTOL-37 (Rev. 03-11) Notice of Allowability Part of Paper No./Mail Date 20120614
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Application/Control Number: 12/942,792 Page 2

Art Unit: 2812

DETAILED ACTION

Response to Arguments

Applicant’s arguments, see Applicant Argumentsl Remarks, filed 05/30/2012,

with respect to Non-Final Rejection have been fully considered and are persuasive.

The Non-Final Rejection of 01/30/2012 has been withdrawn.

Allowable Subject Matter

Claims 1 -19 are allowed.

The following is an examiner’s statement of reasons for allowance:

The closest prior art known by the Examiner are listed on the PTO 892, IDS forms of

record.

None of the prior art found by the examiner anticipate or make obvious the

claimed;

“preparing a light emitting component having an active layer of a semiconductor,

said active layer comprising a gallium nitride based semiconductor containing

indium and being capable of emitting a blue color light having a spectrum with a

peak wavelength within the range from 420 to 490 nm; preparing a phosphor

capable of absorbing a part of the blue color light emitted from said light emitting

component and emitting a yellow color light having a broad emission spectrum

comprising a peak wavelength existing around the range from 510 to 600 nm and

a tail continuing beyond 700 nm, wherein selection of said phosphor is controlled

based on an emission wavelength of said light emitting component and
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Application/Control Number: 12/942,792 Page 3

Art Unit: 2812

combining said light emitting component and said phosphor so that the blue color

light from said light emitting component and the yellow color light from said

phosphor are mixed to make a white color light”, as required by Claim 1 and

dependent Claims thereof.

Since the reference either singly or in combination do not show all elements of

the claims, the subject matter of the claims is properly allowable.

Any comments considered necessary by applicant must be submitted no later

than the payment of the issue fee and, to avoid processing delays, should preferably

accompany the issue fee. Such submissions should be clearly labeled “Comments on

Statement of Reasons for Allowance.”

Conclusion

Any inquiry concerning this communication or earlier communications from the

examiner should be directed to ABDULFATTAH MUSTAPHA whose telephone number

is (571)272-9736. The examiner can normally be reached on Monday, Tuesday,

Wednesday, and Friday. (O6:OOam — 4:00pm).

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s

supervisor, Charles Garber can be reached on 571-272-2194. The fax phone number

for the organization where this application or proceeding is assigned is 571-273-8300.
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Application/Control Number: 12/942,792 Page 4

Art Unit: 2812

Information regarding the status of an application may be obtained from the

Patent Application Information Retrieval (PAIR) system. Status information for

published applications may be obtained from either Private PAIR or Public PAIR.

Status information for unpublished applications is available through Private PAIR only.

For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a

USPTO Customer Service Representative or access to the automated information

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000.

/Abdulfattah Mustapha/

Examiner, Art Unit 2812

/Charles D. Garber/

Supervisory Patent Examiner, Art Unit 2812
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§("4924612""e139162""5907373" §UE}FX3PUB£<DR §2009/03/09$
§"6014489""4772780""5729024" EUSPAT; % §21:44 %
§"5786665""5818062""5929436" gusxmsn 3
§"6036328""6094404""5462164" 0
§"5519519""5671028""5828302"
§"6102545""6215535""6215535"
§"4405858""4807026""4840137"

§"4864144""4865196" RE34411
§"5266811""5398170""5410212"
§"5467216""5573107""5757447"
§"5841154""6048071""6231200"
§"e249370""4250575""4251142"
§"4259963""4340292""4494874"
§"4616293""4814948""4875074"

§"4916478""5219418""5319414"
§"5408296""5459000""5459505"
§"5471050""5510869U.pn\ .............l ........................l ..................................................................................... ‘ .........................l .........................l ....................‘ ..........................l

§b|ue color near5 (420-490) adj (nm §US~PGPUB;§AD.J §2009/10/12$
§or nanometre or nano meter or USPAT; 18:58
§ANG) USOCR; 5
3 FPRS;

§EPO; JPO;
DERWENT;§
|BM_TD ‘4 “444444444444444 <.<.<.‘ 44444444444444444444‘ xxxxxxxxxxxxxxxxxxxxxxxxx«J

rblue COIOI’ near5 (''420'' Or "425" Or US-PGPUB,§ ADJ §2009/‘I0/‘|2§
"430" or "435" or ""440"" or ""445"" or USPAT; 3 18:59 3
"460" or "470" or "475" or "480" or USOCR; 3

P485" or "490") adj (nm or §FPRS;
§nanometre or nano meter or ANG) EPO; JPO;

DERWENT:§
tttttttttttt tttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttttt ttttttttttttttttttttttt tttttttttttttttttt ttttttttttttttttttttttttt

§b|ue color near5 ("510" or "515" or USPGPUB;§ ADJ §2009/10/12$
§"520" or "525" or "530" or "535" or USPAT; 5 19:01
§"540" or ""545"" or ""550"" or ""555"" or USOCR; S
V560" or "565" or "570" or "575" or FPRS;
§"580" or "585" or "590" or "595" or EPO; JPO;
§"600") adj (nm or nanometre or §DERWENT;§

  
 

 
 
 
 
 
 
 
 
 
 
 
 

 

  
 
 

 
  
  

  

  

   
  

    

 
  

   
  
 

  

 
 
 

 
 

\ .............l ........................l ....................................................................................é .........................l .........................l ....................‘ ..........................l

US PGPUB;§ ADJ 2009/10/12;
§USPAT; 2 §19:02 2
gusocn;
§FPRS;
§EPO; JPO;
§DERWENT;§
§|BNLTDB ;

................................................................................................................................................................................................................................ .-

§phosphor near5 blue color near5 USPGPUB;§ ADJ §2009/10/12§
(""420"" or ""425"" or ""430"" or ""435"" or USPAT; 3 19:28 3
§"440" or ""445"" or "460" or ""470"" or USOCR; 5
"475" or "480" or "485" or "490") adj FPRS;

§(nm or nanometre or nano meter or JPO;
ANG) DERWENT;

 

  
§|BM_TDB

§|788 §(|ight adj3 emit$3) same (phosphor §§USrPGPUB;§|AD.J §|2009/10/12§
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§and nitri$3) EUSPAT; §19:3o
3 §USOCR; 3 3 s

§FPRs;
§EPO; JPO;

DERWENT;§
............ ....................... ................................................................................... !..E.3.'.\.LI.F?.E3.....E ........................ ................... .........................

US PGPUB;§ ADJ 2009/10/12;
USPAT; 19:30
§USOCR; 3
§FPRS;
§EPO; JPO;
§DERWENT;§
§'B'\/LTDB

16927698 @ad< "19960729" OI’ US- PGPUB;§ ADJ 2009/10/‘|2§
3 @r|ad< "19960729" USPAT; 3 19:33 5

usoca; 3
FPRS;

§EPO; JPO;
DERWENT3
'B'V'_TDB

US PGPUB;§ ADJ 2009/10/12$
USPAT; 3 19:33
§USOCR; S
EFPRS;
EEPO; JPO;
§DEFiWENT;§
§|B'\/LTDB

US PGPUB;§ ADJ 2009/10/12;
§USPAT; 2 §19:34 2
§USOCR;
§FPRS;
§EPO; JPO;
§DERWENT;§
§|BM_TDB

................................................................................................................................................................................................................................ .-

us PGPUB;§ ADJ 2009/10/12g
USPAT; 2 19:35 3
§USOCR; 3

FPRS;
§EPO; JPO;
EDERWENTH
§|BM_TDB

and S72 US-PGPUB;§ ADJ §2009/‘IO/‘|2§
USPAT; 19:35
gusoca; s
§FPRS;
§EPO; JPO;
§DEFiWENT;§
§'B'\/LTDB

NI CHIA OORPORATI ON.as. US PGPUB;§ ADJ 2009/10/12;
USPAT; 19:43
§USOCR;
§FPRS;
§EPO; JPO;
§DERWENT;§
§|BM_TDB

................................................................................................................................................................................................................................ .-

§N|CH|A KAGAKU KOGYO KABUSHI Kl USPGPUB;§ ADJ §2oo9/10/12g
KAI SHA.as. USPAT; 3 19:43 3

3 §USOCR; 3
EFPRS;
EEPO; JPO;
§DERWENT;§
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EAST Search History

 

  
 
 

 
 

 
 

 
 

  
  
  
 

  
  
 

  
  
 

1 44444444444444 \\\\\\\\\\\\\\\\\\\\\\\d KKKKKKKKKKKKKKKKKK\\K\\K\\K\\K\\K\\K\\K\\KKKKKKKKKKKKKKKKKKKK\\\\\\\\\\\\\\\\\\\\\\\Q \\\\\\\\\\\\\\\\\\\\\\\\\J \\\\\\\\\\\\\\\\\\\\\\\\J \\\\\\\\\\\\\\\\\\\u \\\\\\\\\\\\\\\\\\\\\\\\\\J

1974 or 975 USPGPUB;§ ADJ §2oo9/1o/12:
USPAT; 19:44
usoca; s
FPRS;
EEPO; JPO;
DERWENT;§

'B'V'_TDB

i972 and S76 USPGPUB;§ ADJ §2oo9/1o/12$
USPAT; 19:44
USOCR; S
FPRS;
§EPO; JPO;
DERWENT;§
‘IBNLTDB ;

Yoshinori Shimizu.in. US- PGPUB;§ ADJ 32009/10/‘|2§
1 USPAT; 3 19:46 3

USOCR; 3
FPRS;

§EPO; JPO;
DERWENT3
'B'V'_TDB

Kensho Sakano.in. US-PGPUB;§ ADJ §2009/10/12§
USPAT; 19:46
USOCR; S
FPRS;
§EPO; JPO;
DERWENT;§
|BM_TDB4444444444444. K\\\\\\\\\\\\\\\\\\\\\\\K KKKKKKKKKKKKKKKKKKKKKKKKK\\\\\\\\\\\\\\\\\\\\\\\\KKKKKKKKKKKKK\\\\\\\\\\\\\\\\\\\\\\\£ \K\\\\\\\\\\\\\\\\\\\\\\\‘ \K\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\£ KKKKKKKKKKKKKKKKKKKKKKKKK4

§Yasunobu Noguchi.in. §US~PGPUB;§ADJ §2oo9/1o/12$
USPAT; 19:47
EUSOCR;
§FPRS;
§EPO; JPO;
§DERWENT;§
§|BM_TDB

................................................................................................................................................................................................................................9

§Toshio Moriguchi.in. USPGPUB;§ ADJ §2oo9/1o/12g
1 USPAT; 3 19:47 3

§USOCR; 3
EFPRS;
EEPO; JPO;
§DERWENT;§

:::::::::::: :::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: !:5!M:_JE2EL:§ ::::::::::::::::::::::: :::::::::::::::::: :::::::::::::::::::::::::

§("5798537" "5998925" "6069440" §USPGPUB;§ OR §2oo9/11/23$
P6608332" "6614179" "7026756" §USPAT; 3 §o9:o3
§"7o71616" "7126274" "7215o74" §USOCR 3
§"7329988" "7362048"
"7531960").pn.

................................................................................................................................................................................................................................9

§((|ight adj3 emit$3) or LED) same USPGPUB;§ ADJ §2009/11/23§
(phosphor or nitri$3) USPAT; 3 §O9:O9
3 USOCR;

FPRS;
EEPO; JPO;

DERWENT:§
:::::::::::: :::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: !:EiM:_JE2EL:§ ::::::::::::::::::::::: :::::::::::::::::: :::::::::::::::::::::::::

US- PGPUB;§ ADJ 2009/11/23$
USPAT; 3 09:09 3
USOCR; 3

FPRS;
§EPO; JPO;

DERWENT;§
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EAST Search History

 

  

  
 

 
 
 

 

\ 222222222222‘: \\\\\\\\\\\\\\\\\\\\\\\d \\KKKK\\KKKK\\KKKK\\KKKK\\KKKK\\KKKK\\\KKK\\\KKK\\\KKK\\\KKKK\\\\\\\\\\\\\\\\\\\\\\\Q \\\\\\\\\\\\\\\\\\\\\\\\\J \\\\\\\\\\\\\\\\\\\\\\\\J \\\\\\\\\\\\\\\\\\\u KKK\\\\\\\\\\\\\\\\\\\\\\\J

§((|ight adj3 emit$3) or LED) same USPGPUB;§ ADJ §2009/11/23$
§(phosphor and nitri$3) USPAT; 3 §09:10

USOCR; 2
FPRS;
EEPO; JPO;
DERWENT;§

E 2 § §|BNLTDB 2 2 § 2

§(adjust$3 or a|ign$3 or a|in$3) near5 USPGPUB;§ ADJ 22009/11/232
§((|ight adj3 emit$3) or LED) same §USPAT; §O9:1O
(phosphor and nitri$3) USOCR; 3

2 FPRS;
§EPO; JPO;
DERWENT;§
‘IBNLTDB 2

US PGPUB;§ ADJ 3 2009/11/232
USPAT; 2 09:10 2

USOCR; 3
FPRS;

§EPO; JPO;
DERWENTJ3

'B'V'_TDB

§s94 and 991 USPGPUB;§ ADJ §2009/11/232
USPAT; 09:10
USOCR; 2
FPRS;
§EPO; JPO;
DERWENT;§
EIBNLTDB 2222222222222‘. K\\\\\\\\\\\\\\\\\\\\\\\K KKKKKKKKKKKKKKKKKKKKKKKKK\\\\\\\\\\\\\\\\\\\\\\\\KKKKKKKKKKKKK\\\\\\\\\\\\\\\\\\\\\\\£ \K\\\\\\\\\\\\\\\\\\\\\\\‘ \K\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\£ KKKKKKKKKKKKKKKKKKKKKKKKK\

iblue color near5 ("510" or ""515"" or US~PGPUB;§ ADJ 22009/11/23;
§"520" or ""525"" or "530" or "535" or EUSPAT; 2 §09:11 2
§"540" or ""545"" or ""550"" or ""555"" or usoca;
§"550" or "555" or ""570"" or ""575"" or FPRS;
§"5s0" or "585" or ""590"" or ""595"" or EPO; JPo;
§"600") adj (nm or nanometre or §DERWENT;§
2 §|BNLTDB 2

................................................................................................................................................................................................................................5

US PGPUB;§ ADJ 2009/11/232
USPAT; 3 §09:‘|‘| 3
§USOCR; 2
EFPRS;
EEPO; JPO;
§DERWENT;§

555555555555 5555555555555555555555 555555555555555555555555555555555555555555555555555555555555555555555555555555555555 !5!M:IQEL3 00000000000000000000000 555555555555555555 5555555555555555555555555

blue color near5 ("420" or "425" or US—PGPUB;§ ADJ §2009/1‘|/23§
§"430" or "435" or "440" or "445" or USPAT; 3 §09:‘|3
"460" or "470" or "475" or "480" or USOCR; 3

§"485" or "490") adj (hm or §FPRS;
§nanometre or nano meter or ANG) EPO; JPO;

DERWENT;§
KKKKKKKKKKKK KKKKKKKKKKKKKKKKKKKKKKK KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK LE?M:IE?\EL§ KKKKKKKKKKKKKKKKKKKKKKKK KKKKKKKKKKKKKKKKKK KKKKKKKKKKKKKKKKKKKKKKKKK

US PGPUB;§ ADJ 2009/11/23;
USPAT; 2 09:13
§USOCR;
§FPRS;
§EPO; JPO;
§DERWENT:§

............ ....................... .................................................................................... .'..B!¥.’!._...T...[.?.B.... ........................ .................. ..........................

US PGPUB;§ ADJ 2009/11/232
USPAT; 3 09:14 3
usoca; 2
FPRS;

 
 
 
 
 

 

 
 
 
 
  

 
 

 
 

 

 

  

 

 

 

 

 

 

 

 

  
 

  
 

 
 
 

 

  
  

  
  

  

 
 

 
 

 

  

  

 
 
 

 
 

 

 

 
 
 

 

 

   
   §b|ue color near5 (wavelength or
wave length) same ("420" or "425"
§or "430" or "435" or "440" or "445"
§or "460" or "470" or "475" or "480"
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§or "485" or "490") adj (nm or JPO;
§nanometre or nano meter or ANG) DERWENT;§
‘ |BM_TDB

................................................................................................................................................................................................................................ .-

§b|ue color near5 (wavelength or §US~PGPUB;§ ADJ §2009/11/23§
wave length) same ("510" or "515" §USPAT; 3 §O9:15
§or "520" or "525" or "530" or "535" §USOCR;
§or "540" or "545" or "550" or "555" EFPRS;
§or "560" or "565" or "570" or "575" JPO;
§or "580" or "585" or "590" or "595" §DERWENT;§

1 3 §or "600") adj (nm or nanometre or §|BM_TDB
nano meter or ANG) ‘

S100 and S91

 
 
 
 

    

 

 
 
 
 
 

 

 
 
 

 

 
 

 

 

 

 

 

 
\\\\\\\\\\\\\\\\\\\\\\\\\J uuuuuuuuuuuue \\\\\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\\é

US PGPUB;§ ADJ 2009/11/233
USPAT; 3 09:15
§USOCR; 3
§FPRS;
EEPO; JPO;
§DEF3WENT;§
§'B'\/LTDB

US PGPUB;§ ADJ 2009/11/23$
§USPAT; §09:15
§USOCR; 3
§FPRS;
§EPO; JPO;
§DERWENT;§
§|BM_TDB- 4‘“““““““““““« 44444444444444444444444444444444444444444444444444444444444444‘“““““““““““« 44“““““““““““‘- 44“““““““““““‘- ““““““‘““““ xxxxxxxxxxxxxxxxxxxxxxxxx‘-

16928194 @ad< "19960729" OI’ US- PGPUB;§ ADJ §2009/‘| ‘I/23§
3 @r|ad< "19960729" USPAT; 5 09233

usocrz;
FPRS;

§EPO; JPO;
DERWENT3
'3"/LTDB

3894 and S104 USPGPUB;§ ADJ 32009/11/233
3 USPAT; 3 09:33

§USOCR; 3
§FPRS;
§EPO; JPO;

§DEF3WENT;§
§|B'\/LTDB

NI CHIA OORPORATI ON.as. US PGPUB;§ ADJ 2009/11/23$
USPAT; 09:39

EUSOCR; 3
§FPRS;
§EPO; JPO;
§DERWENT;§
§|BM_TDB

................................................................................................................................................................................................................................ .-

§N|CH|A KAGAKU KOGYO KABUSHI Kl USPGPUB;§ ADJ $2009/11/233
KAI SHA.as. USPAT; 3 09:39

3 §USOCR;
EFPRS;
§EPO; JPO;
§DEF3WENT:§
§|BM_TDB

38106 or 8107 USPGPUB;§ ADJ 32009/11/233
3 USPAT; 3 09:39 3

USOCR; 3
FPRS;
§EPO; JPO;
DERWENT;§

|BM_TD ‘

§~;1“‘o9;%““““““  10"0""07"91"0}“““““““““““““““““““““““““““ “““““““ b““““““
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USPAT; 09:40
§USOCR; 3 3 s
§FPRS;
EEPO; JPO;
§DERWENT;§
§'B'V'_TDB

§s100 and S109  
 
 

 

 

 

 
 
 
 
 

 

 
 

 
US PGPUB;§ ADJ

EUSPAT;
§USOCR;
§FPRS;
§EPO; JPO;
§DERWENT;§
§'B'V'_TDB

§s101 and S109 §u9PoPuB;;ADJ $2009/11/23g
3 USPAT; 3 09:40 3

USOCR; 5
FPRS;

§EPO; JPO;
§DERWENTi§
§'B'\/LTDB

§s110 or 8111 USPGPUB;§ ADJ §2009/11/23$
USPAT; 09:40

§USOCR; S
EFPRS;
EEPO; JPO;
§DEFiWENT;§
§|B'\/LTDB

$9112 and S104 US~PGPUB;§ ADJ §2009/11/23;
USPAT; 09:41
§USOCR;
§FPRS;
§EPO; JPO;
§DERWENT;§
§|BM_TDB

................................................................................................................................................................................................................................ .-

1775995O @ad<"19970331" OI’ US- PGPUB;§ ADJ
3 @r|ad<"19970331" USPAT; 3

3 USOCR;

FPRS;
§EPO; JPO;

DERWENT3
'B'V'_TDB

§stoichiometri$3 and (coprecipitat$3 US PGPUB;§ ADJ
§or precipitat$3) same phosphor USPAT; 5

§USOCR;
§FPRS;
§EPO; JPO;
§DEFiWENT;§
§'B'V'_TDB

§(adjust$3 or a|ign$3 or a|in$3) near5 USPGPUB;§ ADJ
§((|ight adj3 emit$3) or LED) same §USPAT;
phosphor USOCR;

§FPRS;
§EPO; JPO;
§DERWENT;§
§|BM_TDB

................................................................................................................................................................................................................................ .-

§s115 and S116 USPGPUB;§ ADJ
3 §USPAT; 3

§USOCR;

EFPRS;
EEPO; JPO;
§DERWENT;§

  

 

 

 

 

 

 

 

§2009/11/23;
§09:40 2
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EAST Search History

  1 44444442244444 \\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\xxxxxxxxxxxxxxxxxxxx\\\\\\\\\\\\\\\xxxxxxxxxxxxxx\\\\\\\\\\\\\\\\\\\\\\\\ xxx\\\\\\\\\\\\\\\\\\\\\\é uuuuuuuuuuuu: \\\\\\\\\\\\\\\\\\\\ Kxx\\\\\\\\\\\\\\\\\\\\\\\¢

  

 

23117 and S114

 
 

§US~PGPUB;§
§USPAT; 2
§USOCR;
§FPRS;
EEPO; JPO;
§DEFiWENT;§

§ 2 2 §|BNLTDB 2 2 § 2

§(LED or light emit$3) near5 spectrum§
§near3 ("420" or "430" or "440" or \
§"450" or "460" or "470" or "480" or
§"490" or "500" or "510" or "520" or
§"530" or "540" or "550" or "560" or
§"570" or "580" or "590" or "600" or
§"610" or "620" or "630" or "640" or
§"650" or "660" or "670" or "680" or

§"690" or "700") adj (hm or nano

US PGPUB;§
§USPAT;
EUEIXCR;
EFPRS; g
§EPO; JPO;
§DEWNENTj
§flBNLTDB §

ADJ

  

 
ADJ
 

  
 

201 0/05/31
14:21

201 0/05/31
14:28 2

§meter or nano metre)

  

 
  

 
  

 
 

 
 
 
 
 

 

 

%"3875456"

%"4716337"

%"5118985"
%"5512210"

%"5700713"

%"5959316"

%"6340824"
%"6784511"
§"7126274"

§s114and 8119

"3748548"

"4550256"

"4905060"

"5369289"

"5602418"

"5847507"

"6066511"

"6608332"

"7026756"

7362048"

"3691482"

"3819974"

"4298820"
"4644223"

"4727283"

"5006908"

"5202777"

"5471113"

"5550657"

"5630741"

"5798537"

"5949182"
"5998925"

"6069440"

"6538371"

"6614179"

"6798537"

"7071616"

"7215074"

"3699478"

"4314910"

"4857228"

"5578839"§

"5825113"§

"6004001"§

"6576930"§
"6812500"%
"7329988"§

"753196OU.PN.

(lnght adj3 emit$3) or LED) near5
itransparent material

US PGPUB;
USPAT;

 
 
 
 

 

 

 
 
 
 
 

 
 

 
 

 
 

 
 

 
 

 

 
 

§US~PGPUB;§
§USPAT;
§USOCR;
§FPRS;
§EPO; JPO;
§DERWENT;§
§|BNLTDB 2- 4“““““““““““« 44444444444444444444444444444444444444444444444444444444444444“““““““““““« 44“““““““““““4- 44“““““““““““4- ““““““4“““4‘ xxxxxxxxxxxxxxxxxxxxxxxxx‘-

§spectrum nears phosphor USPGPUB;§
2 §USPAT; 2

§USOCR;

FPRS;
§EPO; JPO;
EDERWENTH
§'B'V'_TDB

$8120 and S121 US-PGPUB;§
2 §USPAT; 3

§USOCR;
§FPRS;
§EPO; JPO;

§DEFiWENT;§
§|B'V|_TDB

§("20010030326"|"3510732"|‘ $03 PGPUB;§
§"3652956" 2EUSPAT;

§USOCR;
§FPRS;
§EPO; JPO;
§DERWENT;§
§|BM_TDB

"5257049" 2

 

 

 

ADJ
 

ADJ 

ADJ
 

ADJ
 

. . ,. . ,. . ,. . ,. . ,. . ,. . ,. . ,. . ,. . ,. . ,. . ,; .

3 ‘

I I .
- .- .- .- .- .- ., 5 .

 
 

 

201 0/05/31
14:29 2

201 0/05/31
14:29

 

2010/05/312
14:34 2
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USOCR;
FPRS;

§EPO; JPO;
DERWENT3

E i 3 §'BNLTDB § § § §

S123 and S124 US- PGPUB;§ ADJ §20‘|O/O5/3‘|§
3 USPAT; 3 14:34

USOCR; s
FPRS;

§EPO; JPO;

DERWENT;§
§ § 3 §|BNLTDB § § § §

is124 and s121 USPGPUB;§ ADJ
EUSPAT; 2
EUSOCR;
§FPRS;
§EPO; JPO;
§DERWENT;§
‘lBM_TDB

20 and S126 USPGPUB;§ ADJ
USPAT; 3
USOCR;

FPRS;
§EPO; JPO;
DERWENT:§

E i l §|BNLTDB § i E i

l((light adj3 emit$3) or LED) same USPGPUB;§ ADJ
(phosphor and nitri$3) USPAT; 3

3 USOCR;
§FPRS;
§EPO; JPO;
§DERWENT;§
§lBM_TDB\\\\\\\\\\\\\l \\\\\\\\\\\\\\\\\\\\\\\\A KK\\\\\\KK\\\\\KK\\\\\KK\\\\\\KK\\\\\KK\\\\\KK\\\\\\K\\\\\\KK\\\\\\\\\\\\\\\\\\\\\\\\( \\\\\\\\\\\\\\\\\\\\\\\\\l \\\\\\\\\\\\\\\\\\\\\\\\\l \\\\\\\\\\\\\\\\\\\\‘ KKKKKKKKKKKKKKKKKKKKKKKKK\‘

3(adjust$3 or align$3 or alin$3) near5 US~PGPUB;§ ADJ
3((light adj3 emit$3) or LED) same §USPAT; 3
(phosphor and nitri$3) USOCR;

§FPRS;
§EPO; JPO;
§DERWENT;§
§lBM_TDB

................................................................................................................................................................................................................................ .-

§s128 and S129 USPGPUB;§ ADJ
USPAT; 3
USOCR;

FPRS;
EEPO; JPO;
DERWENT;§

§ i l EIBNLTDB § i E i

l(LCD or liquid crystal display) same USPGPUB;§ ADJ
color filter USPAT;
3 USOCR;

FPRS;
§EPO; JPO;

DERWENT;§
3 § 3 3'BNLTDB § § § §

ls119 and s131 USPGPUB;§ ADJ
USPAT; 2

usoora;

FPRS;

EPO; JPO;

g ; § ;DEmNENTj ; g ;
E ............ é ....................... .i ....................................................................................ELENLIPE.... § ........................ § .................. .§ .......................... é
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S133 236146 "257"/$ US PGPUB;§ ADJ ON 201 0/05/31
USPAT; 14:33
§USOCR; 3
§FPRS;
EEPO; JPO;
EDERWENTS
§|BM_TDB

135307 US PGPUB;§ ADJ 201 0/05/31
3 USPAT; 5 14:38

USOCR; 3
FPRS;

§EPO; JPO;
DERWENT;§

EIBNLTDB i\\\\\\\\\\\\\l K\\\\\\\\\\\\\\\\\\\\\\\\ xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx\\\\\\\\\\\\\\\\\\\\\\\A xxx\\\\\\\\\\\\\\\\\\\\\\l xxx\\\\\\\\\\\\\\\\\\\\\\l \\\\\\\\\\\\\\\\\\\\‘ KKKKKKKKKKKKKKKKKKKKKKKKK4.

§s133 and S134 US~PGPUB;§ ADJ $2010/05/31;
3 USPAT; 3 14:39 3

usoca; 3
FPRS;
§EPO; JPO;
DERWENT;§
§|BNLTDB ;

................................................................................................................................................................................................................................ .-

us PGPUB;§ ADJ 201 0/05/31
USPAT; 3 14:39
usoca; s

FPRS;
EEPO; JPO;

DERWENT;§
§|BNLTD ‘

   

  
 
  
  

  
 

  

 

   

  

  

  

 

 

   
  

 
  
    

 
 
 

  

 
 
  

  

  

201 0/05/3118135 and S136
14:39

 
 

EIBNLTDB ;- 444444444444444444444444« 4444444444444444444444444444444444444444444444444444444444444444444444444444444444444« \xxxxxxxxxxxxxxxxxxxxxxxx‘ \x\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\E xxxxxxxxxxxxxxxxxxxxxxxxx4

US PGPUB;§ ADJ 201 0/05/31
USPAT; 2 14:33 3
EUSOCR; 3
§FPRS;
§EPO; JPO;
§DERWENT:§
§'B'V'_TDB

US PGPUB;§ ADJ 201 0/05/31
USPAT; 5 14:39
usoca; s
FPRS;
EEPO; JPO;
DERWENT;§

'B'V'_TDB

$3133 and S139 USPGPUB;§ ADJ §2010/05/31$
USPAT; 14:40
§USOCR; 3
§FPRS;
§EPO; JPO;
§DERWENT;§
§|BNLTDB ;- 444444444444444444444444« 4444444444444444444444444444444444444444444444444444444444444444444444444444444444444« \xxxxxxxxxxxxxxxxxxxxxxxx‘ \x\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\E 44444444444444444444444444

13131 and S140 §US~PGPUB;§ADJ $2010/05/31g
1 USPAT; 3 14:40 3

USOCR; 5
FPRS;

§EPO; JPO;
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DERWENT;
IBNLTDB ;

................................................................................................................................................................................................................................ .-

§S137 and S141 uSPePuB;§ ADJ §2010/05/31g
USPAT; 14:40
§USOCR;
§FPRS;
EEPO; JPO;
§DERWENT;§
EIBMJDB

§S128 and S131 uSPePuB;§ ADJ §2010/05/31;
3 USPAT; 5 14:40

USOCR; i
FPRS;
§EPO; JPO;
DERWENT;§
EIBNLTDB ;- 444444444444444444444444« 4444444444444444444444444444444444444444444444444444444444444444444444444444444444444« \xxxxxxxxxxxxxxxxxxxxxxxx‘ \x\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\E xxxxxxxxxxxxxxxxxxxxxxxxx4

§S142 and S143 uSPePuB;§ ADJ $2010/05/31;
USPAT; 2 14:41 2
§uSocR; i
§FPRS;
§EPO; JPO;
EDERWENTH
§|BM_TDB

$349/69-‘|O5.CC|S. US-PGPUB;§ ADJ §20‘|O/O5/31$
USPAT; 15:07

USOCR; i
FPRS;
EPO; JPO;
DERWENT;§
'3')/LTD

US PGPUB,; ADJ 201 0/05/31
USPAT; 3 15:07
USOCR; i
FPRS;
§EPO; JPO;
DERWENT;§
§|BNLTDB ;- 444444444444444444444444« 4444444444444444444444444444444444444444444444444444444444444444444444444444444444444« \xxxxxxxxxxxxxxxxxxxxxxxx‘ \x\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\E 44444444444444444444444444

lS119 and S121 USPePuB;§ ADJ §2010/05/31g
i USPAT; 3 15:08 3

USOCR; 3
FPRS;

§EPO; JPO;
DERWENT3

'B'V'_TDB

iS14e and S147 uSPePuB;§ ADJ
§USPAT; 3
§uSocR;
§FPRS;
§EPO; JPO;
§DEFiWENT;§
§|B'V|_TDB

§(LcD or liquid crystal display) near3 §uSPePuB;§ ADJ
§(g|ass or transparent) adj (wafer or EUSPAT;
substrate) USOCR;
3 FPRS;

§EPO; JPO;
DERWENT;§

§|BM_TDB
................................................................................................................................................................................................................................ .-

tliquid crystal near3 (inject$3 or USPGPUB;§ ADJ
§introduc$3 or dispens$3) near5 §USPAT; 3
§(g|ass or transparent) adj (wafer or §USOCR;

  

 
 
 

 
 
 

 

 

111111

 
 
 
 
 

 

 
 

 

 

 

  

   
 

    
 

 
  

 
  

 
 

    
 

 
 

 

 
 
 

§S131 and S145
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substrate) FPRS;
3 §EPO; JPO;

  
  
  

 

 
 

  
 

  
 
 

  
 

  
  

 

 

 

  
  

   

  
  

  
  
  
  

  

  

13149 and s15o §2o1o/o5/31;
§15:14

 EUSOCR;
FPRS;

§EPO; JPO;
3DERWENT33
E3333/'_TDB KKKKKKKKKKKKKKKK KKKKKKKKKKKKKKKKKKKKKKKKK

38119 and S151 US-PGPUB;3 §2010/05/313
3 USPAT; 3 15:15 3

usocrz; 2
FPRS;

EEPO; JPO;
DERWENT;§
333M_TDB __________________ _________________________

("10677382" "12548614" "12548620"§ Us PGPUB;§ §2010/06/073
"12559042").ap. USPAT; 2 17:39 2
3 USOCR 31 .............: ........................J ....................................................................................¢ .........................: .........................: ....................- ..........................:

("10/677382" "12/548614" Us PGPUB;§
"12/548620" "12/559042") .ap. USPAT; 2

3 USOCR1 22222222222222" 2222222222222222222222223 2222222222222222222222222222222222222222222222222222222222222222222222222222222222222\ 2222222222222222222222222: 222222222222222222222222: 2222222222222222222\ 22222222222222222222222222:

("677382" "548614" "548620" US—PGPUB;§ §2010/06/073
"559042").ap. USPAT; 3 17:40 3

3 USOCR 31 22222222222222" 2222222222222222222222223 2222222222222222222222222222222222222222222222222222222222222222222222222222222222222\ 2222222222222222222222222: 222222222222222222222222: 2222222222222222222\ 22222222222222222222222222:

("20090315015" "20100001258" US— PGPUB;§ §2010/06/073
"20090315014" "7026756" USPAT; 3 17:45

3 3 USOCR ‘

Us PGPUB;3
USPAT; 3
usoca................................................................................................................................................................................................................................ .-

"7362048.pn." Us PGPUB;§ 2010/06/073
3 USPAT; 3 19:46

USOCR 3................................................................................................................................................................................................................................ .-

"7362048".pn. Us PGPUB;§ 2010/06/073
3 USPAT; 3 19:47

usoca 2................................................................................................................................................................................................................................ .-

§894622 3phosphor near5 transparent material §US~PGPUB;§ §2010/06/073
3same (LED or light emit$3) USPAT; 3 19:56
3 USOCR ‘- 2 2222222222222222222222222222222222222222222222222222222222222222222222222222222222222« 2222222222222222222222222- 2222222222222222222222222- 22222222222222222222‘ 22222222222222222222222222-

3b|ue color near5 ("420" or "425" or USPGPUB;§ §2010/06/073
3"430" or "435" or "440" or "445" or USPAT; 3 19:56
"460" or "470" or "475" or "480" or USOCR;

3"485" or ''490") adj (nm or §FPRS;
3nanometre or nano meter or ANG) EPO; JPO;

DERWENT;2
'B'V'_TDB ttttttttttttttttt ttttttttttttttttttttttttt

3b|ue color near5 ("510" or "515" or USPGPUB;§ ADJ §2010/06/073
3"520" or "525" or "530" or "535" or USPAT; 3 19:56
§"54o" or "545" or ""550" or "555" or USOCR; 2
"560" or "565" or "570" or "575" or FPRS;

3"580" or "585" or "590" or "595" or EPO; JPO;
3 : 3"600") adj (nm or nanometre or §DERWENT;§

3“a“0 mete" 0" ANG) ....................... .. ‘B33/LTD

3s1e1 and S162 §US~PGPUB,§AD.J §2010/06/073
USPAT; 2 19:56 2
usocrz; 2

 

 

 
 
 

  

 

 

 

 

 
  

  
  

  
  

 
 
 
  

2010/06/073
19:46

 

 

 

 

 
 
 

 
 
 

 7362048.pn"
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EFPRS;
§EPO; JPO;

 

 

 

 

 

 

 

   
 

 

  
  

 
 

 

2010/06/07;( 4§6?“3E77;i§E173}H563?";§E7?Z§;é?7‘oFE RBJ******‘i
3 20:02i"440" or "445" or "460" or "470" or USPAT;

"475" or "480" or "485" or "490") adj USOCR;
§(nm or nanometre or nano meter or FPRS;
iANG) JPO;

DERWENT:§
'B'V'_TDB \\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\\\\\\\

137544 i("5‘|0" or "515" or "520" or "525" or US-PGPUB;§ ADJ §20‘|0/06/07$
3 §"530" or ""535"" or ""540"" or ""545"" or USPAT; 3 §20:02

§"550" or ""555"" or "560" or "565" or USOCR; 3
§"570" or "575" Or "580" Or "585" or FPRS;
§"590" or "595" or "600") adj (nm or §EPO; JPO;
inanometre or nano meter or ANG) DERWENT;§

............ ....................... ................................................................................... '...E.3.'.\’.'.:.T.P.E3.....§ ........................ ................... .........................

is164 and S165 USPGPUB;§ ADJ §2010/06/07$
USPAT; §20:O2

USOCR; 3
FPRS;
§EPO; JPO;
DERWENT;§
§|BNLTDB 3- « <.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.‘u<.<.<.‘u<.<.<.<.<.<.‘u<.<.<.‘u<.<.<.<.<.<.‘u<<<<<<‘u<<<<<<<<<<<<‘u<<<<<<‘u<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<\ AA“““““““““““‘- AA“““““““““““‘- ““““““““““‘ xxxxxxxxxxxxxxxxxxxxxxxxx‘-

S160 and S166 USPGPUB;§ ADJ §2010/O6/O7§
USPAT; 20:02

EUSOCR;
FPRS;

§EPO; JPO;
§DEF3WENT:§
EIBIVLTDB eeeeeeeeeeee

317760117 i@ad< "13970331" or §USPGPUB;§ ADJ §2010/O6/O73
3 @r|ad<"19970331" USPAT; 3 20:03

3 §USOCR; 3
§FPRS;
§EPO; JPO;

§DEF3WENT;§
§'B'V'_TDB .................. .........................

i((|ight adj3 emit$3) or LED) same §US~PGPUB;§ADJ §2010/06/07;
nitride USPAT; 20:03 3

3 wsocn; 3
§FPRS;
§EPO; JPO;
§DERWENT;§
§|BNLTDB ;

................................................................................................................................................................................................................................ .-

§S168 and S169 USPGPUB;§ ADJ §2010/O6/O7§
USPAT; 20:03

wsocn;
§FPRS;
§EPO; JPO;
§DEF3WENT:§
§|BM_TDB xxxxxxxxxxxxxx eeeeeeeeeeeeeeeeeeeeeeeee

US PGPUB;§ ADJ
§USPAT; 3
§USOCR;
§FPRS;
§EPO; JPO;
§DERWENT;§
:|BM_TD 3

i.qtj}E“EF§§{;i“EE§}§?{B]EEI§5“SF“““““ (E55500, 2‘0‘i‘070E§70‘“7“§
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i(LCD or liquid crystal display) near3
§(g|ass or transparent) adj (wafer or
isubstrate)   
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jintroduc$3 or dispens$3) near5 USPAT; §20:O3
j(glass or transparent) adj (wafer or §USOCR; 3 3
substrate) FPRS;

JPO;
§DEF3WENT;3
§|BM_TDB

js171 and S172 §usPePuB;§ADJ §2010/O6/O73
USPAT; 20:03

§USOCR; 3
§FPRS;
§EPO; JPO;
§DERWENT;§
§'B'V'_TDB

jS170 and s173 USPGPUB;§ ADJ §2010/O6/O73
3 USPAT; 3 §20:O4 3

USOCR; 3
FPRS;

§EPO; JPO;
DERWENT33

'B'V'_TDB

S170 and S167 US- PGPUB;3 ADJ 201 O/O6/O73
USPAT; 3 320204
USOCR; 3
FPRS;

EEPO; JPO;
DERWENT;3
'B'Vl_TDB

jtransparent adj mateial near5 (LED §US~PGPUB;§ ADJ
jor light emit$3) EUSPAT; 3

EUSOCR;
FPRS;

§EPO; JPO;
DERWENT;§

§lBM_TDB
................................................................................................................................................................................................................................ .-

jtransparent adj material near5 (LED §US~PGPUB;§ ADJ
jor light emit$3) USPAT; 3

§USOCR;

FPRS;
§EPO; JPO;
§DEF3WENTi3
§'B'\/LTDB

js175 and s177 USPGPUB;§ ADJ
§USPAT; 3
§USOCR;
§FPRS;
§EPO; JPO;
§DEFiWENT;3
§'B'\/LTDB

"5700713".pn. US~PGPUB;3 ADJ
3 §USPAT; 3

§USOCR;
§FPRS;
§EPO; JPO;
§DERWENT;§
§lBM_TDB

................................................................................................................................................................................................................................ .-

jbck light near5 (LED or light emit$3) US-PGPUB;§ ADJ
3 USPAT; 3

USOCR;

FPRS;
EEPO; JPO;

DERWENT;3
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  1 31333333333314 \\\\\\\\\\\\\\\\\\\\\\\d 3333333333333333333333333333333333333333333333333333133333333\3333333\333\31\131\\\\o \\\\\\\\\\\\\\\\\\\\\\\\\J \\\\\\\\\\\\\\\\\\\\\\\\J \\\\\\\\\\\\\\\\\\\u KKK\\\\\\\\\\\\\\\\\\\\\\\J

  
iback light near5 (LED or light
iemit$3)

liquid crystal near5 glass substrate

S181 and S182

 

 
 
 
 

 

 
 
 
 
  

 
 

US PGPUB;§ ADJ
§USPAT; 2
§USOCR;
§FPRS;
EEPO; JPO;
§DERWENT;§

§ 2 i §|BNLTDB 2 2 § 2

US PGPUB;§ ADJ
§USPAT;
§USOCR;
§FPRS;
§EPO; JPO;
§DERWENT;§
‘IBNLTDB 2

US PGPUB;§ ADJ
§USPAT; 2
gusoca;

FPRS;
§EPO; JPO;
§DEHNENTfi

  

  
 

  

 

 

2010/08/082
19:27

 2010/08/08;
19:28 2

201 O/O6/O8§
19:28 2

 

1 : 1 2 : :

1 3 ‘ ‘ — 3 3 ‘ 31 xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx«B xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx«.«.11 .1 .

 
  
 

%"3819974"

%"4644223"
%"5006908"

%"5471113"

%"5630741"

%"5949182"
§"8089440"

 

§17760148§G@ad<"19970331"or
2 i@@Had<"19970331"

S183 and 8185

"3699478"

"4314910"

"4857228"

"5257049"

"5578839"

"5825125"

"6004001"

"3652956"

"3748548"

"3875456"

"4550256"

"4716337"
"4905060"

"5118985"

"5369289"

"5512210"

"5602418"

"5700713"

"5847507"

"5959316"
"6066861"

"6340824"

"6608332"

"6784511"

 

 

"3691482"

 US PGPUB;§ ADJ
§USPAT; 2
§USOCR;
§FPRS;
§EPO; JPO;
§DERWENT;§
EIBNLTDB 23333333333333. K\\\\\\\\\\\\\\\\\\\\\\\K KKKKKKKKKKKKKKKKKKKKKKKKK\\\\\\\\\\\\\\\\\\\\\\\\KKKKKKKKKKKKK\\\\\\\\\\\\\\\\\\\\\\\£ \K\\\\\\\\\\\\\\\\\\\\\\\‘ \K\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\£ KKKKKKKKKKKKKKKKKKKKKKKKK3

18932587 @ad< "19960729" or
2 @r|ad< "19960729"

 

 US PGPUB;§ ADJ
EUSPAT; 2
§USOCR;
§FPRS;
§EPO; JPO;
§DERWENT;§
§|BM_TDB

................................................................................................................................................................................................................................9

US PGPUB;§ ADJ
§USPAT; 2
gusoca;

EFPRS;
EEPO; JPO;
§DERWENT;§

:::::::::::: :::::::::::::::::::::: :::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: !:E%!\4:_IE2EL:2 ::::::::::::::::::::::: :::::::::::::::::: :::::::::::::::::::::::::

‘ ‘ §("20010030326" | "20090315014" | ‘ ‘ ‘
§"20090315015"|"20100001258"|
§"3510732"

 

 gus PGPUB;§ ADJ
§USPAT; 2
gusoca

"4298820" é

"4727283"§
"5202777"§

"5550657"§

"5798537"§

"5998925"§
"6538371"§
"6798537"§

 
 

 2010/08/082
19:29
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jj "6812500" | "7026756" |
j"7071616" | "7126274" | 337215074"
jj "7329988" | "7362048" | 3
"7531960").PN.

j(diameter or radi$3) near3
j(conduct$3 or wire) near3 ("10" or

or "20" or "25" or "30" or "35" j
jor "40" or "45") adj (mu or micro or
jmeter) 3

 
 
 

 

  
  
 

 

  
  

 

 
  

 
  

  

§2o1o/06/19$
§13:59

 

 
I BM_TDB\\\\\\\\\\\\\‘ K\\\\\\\\\\\\\\\\\\\\\\\K KKKKKKKKKKKKKKKKKKKKKKKKK\\\\\\\\\\\\\\\\\\\\\\\\KKKKKKKKKKKKK\\\\\\\\\\\\\\\\\\\\\\\£ \K\\\\\\\\\\\\\\\\\\\\\\\‘ \K\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\£ KKKKKKKKKKKKKKKKKKKKKKKKK\

js187 and S188 US~PGPUB;§ ADJ $2010/06/19;
3 USPAT; 3 14:02 3

usocra; 3
FPRS;
§EPO; JPO;
DERWENT;§
§|BNLTDB ;

................................................................................................................................................................................................................................ e

j"200903‘|5014".pn. US— PGPUB;§ ADJ

 

  
 

  
    

 

 

 
 

 
 

 
 

 

 

 

 

 

 

 

 

....................................................................................................................................................... .

jS187 and (diameter or radi$3 or USPGPUB;§ ADJ
jconduct$3 or wire or ".mu.m" or USPAT; 3

or "15" or "20" or "25" or "30" USOCR;

jor "35" or "40" or "45") FPRS;
3 JPO;

DEF3WENT:3
|B'\/LTDB

(LED or Light emit$3) adj3 chip USPGPUB;§ ADJ
jnear5 conduct$3 adj wire USPAT; 3
3 USOCR;

FPRS;
§EPO; JPO;

DERWENT;§
|BM_TDB\\\\\\\\\\\\\‘ K\\\\\\\\\\\\\\\\\\\\\\\K KKKKKKKKKKKKKKKKKKKKKKKKK\\\\\\\\\\\\\\\\\\\\\\\\KKKKKKKKKKKKK\\\\\\\\\\\\\\\\\\\\\\\£ \K\\\\\\\\\\\\\\\\\\\\\\\‘ \K\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\£ KKKKKKKKKKKKKKKKKKKKKKKKK\

js187 and S192 USPGPUB;§ ADJ
3 §USPAT; 3

§USOCR;
§FPRS;
§EPO; JPO;
§DEF3WENT:3

............ ....................... .................................................................................... .'..B!i.’!._...T...[.?.E?.... ........................ .................. ..........................

("13o5111" or "6340824").pn. USPGPUB;§ ADJ
3 §USPAT; 3

§USOCR;
§FPRS;
EEPO; JPO;
§DEF3WENT;3

............ ....................... ................................................................................... '...E.3.'.\.4'.._..T.F.>_E3.....3 ........................ ................... .........................

US PGPUB;§ ADJ
EUSPAT;
jusocrz;
§FPRS;
§EPO; JPO;
§DERWENT;§
§'B'V'_TDB

js191 and S195 §uePePuB;§ADJ
3 §USPAT; 3

§USOCR;

FPRS;
§EPO; JPO;

   

  

 
  

 
  

 
  

 
  

 

 

  
  

jdiameter near5 conduct$3 adj wire
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DERWENT;
IBNLTDB 1

................................................................................................................................................................................................................................ e

1phosphor near3 transparent material 12010/O6/191
1 USPAT; 15:13

1USOCR;
1FPRs;
EEPO; JPO;
§DERWENT:§
§|BM_TDB

18196 and S197 USPGPUB;§ ADJ 12010/06/191
USPAT; 15:18
USOCR; 2
FPRS;
§EPO; JPO;
DERwENT;1
§|BNLTDB 1- 2‘“““““““““““« 22222222222222222222222222222222222222222222222222222222222222‘“““““““““““« 22“““““““““““‘- 22“““““““““““‘- ““““““‘““““ aaaaaaaaaaaaaaaaaaaaaaaaa‘-

9199 173043 US PGPUB;§ ADJ 201 o/06/191
1 USPAT; 2 15:19 2

1usOOR; 2
1FRRs;
§EPO; JPO;
EDERWENTH
1|BM_TDB

S197 NOT S199 US- PGPUB;§ ADJ 201 O/O6/ 1
USPAT; 15:20

USOCR; 2
FPRS;

EEPO; JPO;
DERWENT;§
'B'\/LTD

US~PGPUB,§ OR 2010/06/191
USPAT; ‘ 15:28 3

USOCR 21 .............: ........................J ....................................................................................J .........................: .........................: ...................a ..........................:

1("2913e32" 1 "31731o1" 1 "3179542" u9PORuB;1ADJ
11 "32o9214" 1 223229104" 1 1USPAT;
1"3234o57" 1 "3260902" 1 "327o235" 1usOOR

"3283160" 1 "3372069").PN. OR
............ ....................... .(.I'..~°.’.?f1.5.?.5...‘.‘§.'.'.)..-..‘.4.F.‘..F.’.'§‘.-. ......................................... ......................... ........................ .................. ..........................

1("3665241" 1 "37557o4" 1 "3312559" USPGPUB;§ADJ
11 "45133o9" 1 "5064396" 1 §USPAT; 2
1"5186670" 1 "5199917" 1 "5229331" 1usOOR

"5232549" 1 "5316979" 1

1"53292o7" 1 "5363021" 1 "543324o"
"5449132" 1 "5615143").PN. OR

............ ....................... (.'.'.§..~°’..‘}§.1..§§I[)_;HBEN;_________________________________________ ........................ ........................ ................... .........................

("5630741" "4857228").pn. US PGPUB;§ OR
USPAT; 2
USOCR1 111111111111‘: “““““““““““‘4 1122222222222222222222222222‘2222‘2222‘2222222222222222222222‘22‘2‘22“““““““‘¢ 22“2““““““““““: 1‘““2““2‘2‘22‘2‘22‘2: ‘2“2‘2“2‘22‘2‘22‘n 22"2‘2“2‘2“2‘22‘2“““:

19192 and S197 USPGPUB;§ ADJ
§USPAT; 1
1UsOOR;
1FRRs;
§EPO; JPO;
1DERwENT;1

§|BM_TDB1111111111111. 111111111111111111111111. 1111111111111111111111111111111111111111111111111111111111111111111111111111111111111. 1111111111111111111111111. 1111111111111111111111111. 1111111111111111111: KKKKKKKKKKKKKKKKKKKKKKKKK1

13932745 @ad<"19960729" or US PGPUB;§ ADJ
2 1@r|ad<"19960729" EUSPAT; 2

1 1usOOR;
1FRRs;
§EPO; JPO;

111111
  

  

  
  

 
 
 
 

 
  

 

 

   
  

 
 

 

 

 

 

 
 

 
 

   

    
  

 

 
  
 

 
  

  
 

1("5949132" "3748548").pn.

 
 

 

 

 
 
 

 

 11111111
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EAST Search History

 
  

  

  
  
 

 

 

  
 

 

  
 

~ - \ \ . . - .
§ - \ \ . . : .\ . \ \ . . . ‘ .\ - \ \ . . _ .\ - \ \ . . _ .\ . \ \ 5 . . . .\ - \ \ . . _ .\ - \ \ . . _ .\ ; \ \ . . _ .x . 3 : : : ~ 3........................................................................................................................... A

US PGPUB;§ ADJ
§LJSPAT; 3
§USOCR;

§FPRS;
EEPO; JPO;
§DERWENT;§

,,,,,,,,,,,, ..................... .....................................................H EIBIVLTDB

§S195 and S206 uSPePuB;§ ADJ §2o1o/06/19$
3 USPAT; 3 15:42 3

§USocR; 3
§FPRS;
§EPO; JPO;
§DERWENT;§
EIBNLTDB ;xxxxxxxxxxxxx‘ \\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\« «xxxxxxxxxxxxxxxxxxxxxxxx‘ «xxxxxxxxxxxxxxxxxxxxxxxx‘ xxxxxxxxxxxxxxxxxxxfi xxxxxxxxxxxxxxxxxxxxxxxxx\

§S2o8 and S197 uSPSPuB;§ ADJ
3 EUSPAT; 3

§uSocR;
§FPRS;
§EPO; JPO;
§DERWENT;§

KKKKKKKKKKKK KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK\ §|B'V|_TDB
§("3699478" | "5221984" | "5594751" uSPSPuB;§ADJ
§| "5801435" | "eo152oo" | §USPAT; 3
3 §USOCR................................................................................................................................................................................................................................ .-

§("4001628" | "5208462" | "5706022" US—PGPUB;§ADJ
"5743629" | "6600175").PN. §USPAT; 3

‘ USOCR................................................................................................................................................................................................................................ .-

"6600175".pn. uSPSPuB;§ ADJ
3 §LJSPAT; 3

§USOCR;

EFPRS;
EEPO; JPO;
§DEF3WENT:§

JJJJJJJJJJJJ JJJJJJJJJJJJJJJJJJJJJJ JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ EIBNLTDB

§("3e9947e" | "52219s4" | "5594751" uSPePuB;§ADJ
§| "5eo1435" | "eo152oo" | §USPAT; 3
3 §USOCR\ ““‘““““: ““““““““““““\ ‘-‘-\‘u‘-‘-\‘u‘ufi‘u‘-‘-\‘u‘-‘-\‘u‘ufi‘u‘-‘-\‘u‘-‘-\‘u‘ufi‘u‘-‘-\‘u‘ufi‘u‘-‘-‘u‘q‘qfifi‘q‘qfi‘q‘-‘-\‘u‘-‘-\‘u‘ufi‘u‘-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘-‘-\ SS“““““““““‘““: ‘S“““““““““““: ‘““‘““““““‘\ SS‘“““““““““““‘:

"3699478".pn. US PGPUB;§ ADJ
3 §USPAT; 3

§USOCR;
§FPRS;
§EPO; JPO;
§DERWENT;§

............ ....................... ................................................................................... '...E.3.'.3./.LI..E.>.E3.....§ ........................ ................... ............... ..

("49927o4" "2oo9o315o14" US—PGPUB;§ OR
"5045867").pn. USPAT; 3

 

 

 

 
 

 
 

 
 
 
 

 

 

 
 

 

 

201 O/O6/19§
15:42 3  

 

 

 

 

§S192 and S206

  
 

 

 

 

  
 

 

 

 

  
  

  
  

 
 

 
  

 
 

\ .............l ........................l ....................................................................................é .........................l .........................l ...................$ ..........................l

("2009/O315014").URPN.
 

 
  

 

\ .............l ........................l ....................................................................................é .........................l .........................l .............................................. .

(conduct$3 or e|ectric$3) adj5 (wire US—PGPUB;§ OR
§or cable) with (diameter or radius or USPAT;
§Size) With ((''‘IO'' "15" "20" "25" "30" §USOCR;
V35" "40" "45") adj(".mu.m" or micro§ FPRS;
§or micron or meter or metre)) EPO; JPO;
{ DERWENT;§

_________ __ ‘ _____________________ ____________________________________________________________________ __ ‘ I BM_TDB

S218 16934970 @ad<"19960729" or
@r|ad< "199eo729"
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 US— PGPU B;

USPAT;



VIZIO 1003

EAST Search History

USOCR;
FPRS;

§EPO; JPO;
DERWENTJ3

E i i §'BNLTDB 3 § § §

i821? and s21s USPGPUB;§ ADJ §2o11/o4/22:
3 USPAT; 3 15:20

USOCR; s
FPRS;
§EPO; JPO;

DERWENT;§
§ i i §iBNLTDB 3 3 § §

§((|ight adj3 emit$3) or LED) same USPGPUB;§ ADJ §2o11/o4/22$
nitride USPAT; 15:21

EUSOCR; S
§FPRS;
§EPO; JPO;
§DERWENT;§
‘IBNLTDB ;

18 and S220 USPGPUB;§ ADJ
USPAT; 3
USOCR;

FPRS;
§EPO; JPO;
DERWENT:§

E i i §|BNLTDB § i E i

§s219 and S221 USPGPUB;§ ADJ §2o11/04/22$
3 USPAT; 3 15:22

USOCR; 8
FPRS;
§EPO; JPO;
DERWENT;§
EIBNLTDB i\\\\\\\\\\\\\l \\\\\\\\\\\\\\\\\\\\\\\\A KK\\\\\\KK\\\\\KK\\\\\KK\\\\\\KK\\\\\KK\\\\\KK\\\\\\K\\\\\\KK\\\\\\\\\\\\\\\\\\\\\\\\( \\\\\\\\\\\\\\\\\\\\\\\\\l \\\\\\\\\\\\\\\\\\\\\\\\\l \\\\\\\\\\\\\\\\\\\\‘ KKKKKKKKKKKKKKKKKKKKKKKKK\‘

§((|ight adj3 emit$3) or LED) and §US~PGPUB;§ADJ
is219 EUSPAT; 3

§USOCR;
§FPRS;
§EPO; JPO;
§DERWENT;§
§|BM_TDB

................................................................................................................................................................................................................................ .-

§(transparent$3 or visib|$3) adj5 §US~PGPUB;§ ADJ
imaterial with (LED or light emit$3 USPAT; 3
idiode or light emit$3) and S219 USOCR;

FPRS;
EEPO; JPO;

DERWENT;§
t E i §|BNLTDB E i i i

§(transparent$3 or visib|$3) adj5 §US~PGPUB;§ ADJ
imaterial with phosphor and S219 USPAT;
3 USOCR;

§FPRS;
§EPO; JPO;

DERWENT;§
3 § 3 3'BNLTDB § § 3 §

"4992704".pn. US PGPUB;§ ADJ
USPAT; 3

USOCR;

FPRS;

EPO; JPO;

g ; 1 ;DEmNENTj ; g ;
3 ............ i ....................... .i ....................................................................................§i§NLIP§.... i ........................ i .................. .i .......................... E

  
 

  

  
 

 

 
 
 
 
 

 

 
 
 
 
  

 
 

 

 
 
 
 

 

 
 
 
 
 

 

 

  

 

 

 

 

 

 

 

 

§2o11/04/22g
15:22
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8227 2 "20090315015".pn. uSPePuB;§ ADJ OFF 2011/05/17g
USPAT; 11:44
§USOCR; 3 3
§FPRS;
EEPO; JPO;
§DEF3WENT:3
EIBIVLTDB

("2009/O315015").URPN. 2011/05/173
3 11:51 31 .............: ........................J ....................................................................................¢ .........................: .........................: ....................~ ..........................:

§(conduct$3 or connect$3) adj3 (wire USPGPUB;§ ADJ §2011/O5/173
lor lead or electrode) with (diameter USPAT; 3 15:40
lor radius) with (("10" or "15" or "20" USOCR; 3
§or "25" or "30" or "35" or "40" or FPRS;
§"45") adj (".mu.m" or micron or nm JPO;
lor mm)) DERWENT;§
3 EIBNLTDB ;- xxxxxxxxxxxxxxxxxxxxxxxxfl xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxfl \xxxxxxxxxxxxxxxxxxxxxxxx‘ \x\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\E aaaaaaaaaaaaaaaaaaaaaaaaa\

32237232 i((LoD or liquid crystal display or US~PGPUB;§ ADJ $2011/05/17;
3 §liquid crystal) or (LED or light USPAT; 3 15:48 3

lemitting diode or light emit$3) or USOCR; 3
(bak light)) FPRS;

JPO;
DERWENTJ3
'B'V'_TDB

§S223 and S230 uSPePuB;§ ADJ §2011/05/17g
USPAT; 15:48
USOCR; i
FPRS;
EEPO; JPO;

DERWENT;3
lBl\/LTD 3 _____________H

US PGPUB,; ADJ
§LlSPAT; 3
§USooR;
§FPRS;
§EPO; JPO;
§DERWENT;§
§lBM_TDB- xxxxxxxxxxxxxxxxxxxxxxxxfl xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxxfl \xxxxxxxxxxxxxxxxxxxxxxxx‘ \x\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\E aaaaaaaaaaaaaaaaaaaaaaaaa\

lS232 and S231 USPGPUB;§ ADJ
3 USPAT; 3

USOCR;

FPRS;
§EPO; JPO;

DERWENTZ3
'3"/LTDB

USPePuB;§ ADJ

USPAT; 3
§uSooR;
§FPRS;
§EPO; JPO;
§DEFiWENT;3
§|BiV|_TDB

iS233 and S234 uSPePuB;§ ADJ
EUSPAT; 3
§uSooR;
§FPRS;
§EPO; JPO;
§DERWENT;§
§lBM_TDB

................................................................................................................................................................................................................................ .-

lS234 and S231 USPGPUB;§ ADJ
3 USPAT; 3

USOCR;

 
  

 
 
 
 

 

 
 

   
 

 
 

  
 
  

 
  

 
  

  

 

 

   
 

 

  
 
 

  

 

 

 

 
 

 
 

 

 
 
 

 
  

 
 

  
  

  16935137 @ad< "19960729" or
= @rlad< "19960729"

 
lphosphor near3 transparent material
lwith (light emit$3 or LED) ‘
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§FPRs;
§EPO; JPO;

  

  

 
  

 
 

 
 

 
  

 
  

 
  

 
  

 

  
 

  
  

  
  
 

 

 
 
 

 
 
 

 
 

E95o366 
 

   
 

 

 

 

 

E2011/05/17E(ph5;5H5}“H;‘;}€E};;a;;;‘;};aE“}}§1;E;}.511 BEE********‘E
E 16:55jsame (LED or light emit$3) USPAT;

 

 
 

 
 
 
 

 

 
 

 
 
 
 

 

 

 

\\\\\\\\\\\\\l \\\\\\\\\\\\\\\\\\\\\\\\A KK\\\\\\KK\\\\\KK\\\\\KK\\\\\\KK\\\\\KK\\\\\KK\\\\\\K\\\\\\KK\\\\\\\\\\\\\\\\\\\\\\\\( \\\\\\\\\\\\\\\\\\\\\\\\\l \\\\\\\\\\\\\\\\\\\\\\\\\l \\\\\\\\\\\\\\\\\\\\‘ KKKKKKKKKKKKKKKKKKKKKKKKK\‘

js234 and S237 US~PGPUB;E ADJ E2011/o5/17E
E USPAT; E 16:56 E

§usocR;
§FPRS;
§EPO; JPO;
§DERWENT;E
§|BNLTDB E

................................................................................................................................................................................................................................ .-

ES233 and S238 usPePuB;E ADJ E2011/o5/17E
E USPAT; E 16:57

§USOCR; E
§FPRS;
EEPO; JPO;
§DERWENT;E

E E E EIBNLTDB E E E E

E195569 E6232 and S237 §USPGPUB;§ ADJ E2011/o5/17E
USPAT; 16:57
USOCR; E
FPRS;
§EPO; JPO;
DERWENT;E
§|BNLTDB E- 4“““““““““““‘« 44444444444444444444444444444444444444444444444444444444444444“““““““““““‘« \xxxxxxxxxxxxxxxxxxxxxxxx‘ \x\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\E xxxxxxxxxxxxxxxxxxxxxxxxx4

js231 and S240 §usPePuB;EADJ E2011/o5/17E
E USPAT; E 16:58 E

§usocR;
§FPRS;
§EPO; JPO;
§DEFEWENT:E

i E E §|BNLTDB E E E E

j(wir$3 or (conduct$3 adj wire)) USPGPUB;E ADJ E2011/O6/03E
jnear3 (diameter or radius) with (LED USPAT; E 13:15
jor light emit$3) USOCR; E

FPRS;
EEPO; JPO;
DERWENT;E

............ ....................... ................................................................................... '...E.3.'.\./.'.._...T..E.>.E3.....E ........................ ................... .........................

j(wir$3 or (conduct$3 adj wire)) USPGPUB;E ADJ E2011/O6/03E
jnear3 (diameter or radius) with (LED USPAT; 13:15
jor light emit$3) and USOCR; E
@ad<"19970331" FPRS;

3 JPO;
DERWENT;§
|BM_TDB- 4“““““““““““‘« 44444444444444444444444444444444444444444444444444444444444444“““““““““““‘« \xxxxxxxxxxxxxxxxxxxxxxxx‘ \x\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\E aaaaaaaaaaaaaaaaaaaaaaaaa4

j(wir$3 or (conduct$3 adj wire)) USPGPUB;E ADJ E2011/O6/03E
jnear3 (diameter or radius) with (LED USPAT; E 14:44
Eor light emit$3) and USOCR;
@ad<"19970331" FPRS;

i JPO;
DERWENT;E

N§LENL;UENE

US- PGPUB;E ADJ
§USPAT; E
§USOCR;
§FPRS;
§EPO; JPO;

 

   

 

 

 

 
 S244 and (light emit$3 or light

jemit$3 diode or light emit$3
jdisplay)

§2011/O6/03E
14:44 E   
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DERWENT;
IBNLTDB ;

................................................................................................................................................................................................................................ .-

jS244 and (LED or light emit$3 or US-PGPUB;§ ADJ §2011/06/03§
jlight emit$3 diode or light emit$3 USPAT; 3 14:47
display) USOCR;

FPRS;
EEPO; JPO;

DERWENT;§

  

  
  
 

 
 
 

 

 

\\\\\\

 
 
 
 
 

 

 
 

 

  
 

 

§2011/06/033l(wir$3 or (conduct$3 adj wire)) with USPGPUB;§ ADJ
\ 15:22j(diameter or radius) with (light USPAT;

jemit$3 or light emit$3 diode or light USOCR;
jemit$3 display) and FPRS;
j@ad<"19970331" §EPO; JPO;

DERWENT;§
EIBNLTDB ;« “““““““‘« \xxxxxxxxxxxxxxxxxxxxxxxx‘ \x\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\E xxxxxxxxxxxxxxxxxxxxxxxxx\

)(wir$3 or (conduct$3 adj wire) or §usPePuB;§ ADJ §2011/06/033
§conduct$3) nears (diameter or USPAT; 3 16:05 3
radius) with (LED or light emit$3) USOCR; 3
jand @ad<"19970331" FPRS;

JPO;
DEF3WENT:§

E i l §|BNLTDB § § iiiiiiiiiiiiiiiiii§ iiiiiiiiiiiiiiiiiiiiiiiii3

j(wir$3 or (conduct$3 adj wire) or USPGPUB;§ ADJ §2011/06/03§
jconduct$3) nears (diameter or USPAT; 3 16:05
radi$3) with (LED or light emit$3) USOCR; 3
and @ad<"19970331" FPRS;

JPO;
DERWENT;§

§|BNLTD ‘mmmmmm _mmmmmm,mmmmmmmma

Us PGPUB,; ADJ 2011/06/033
jconduct$3) nears (diameter or USPAT; 3 16:06
§radi$3) with (light emit$3 or light USOCR; 3
jemit$3 diode or light emit$3 display) FPRS;
jand @ad<"19970331" JPO;
3 DERWENT;§

§lBNLTDB :« “““““““‘« \xxxxxxxxxxxxxxxxxxxxxxxx‘ \x\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\E aaaaaaaaaaaaaaaaaaaaaaaaa\

j(wir$3 or (conduct$3 adj wire) or USPGPUB;§ ADJ §2011/06/03§
jconduct$3) nears (diameter or USPAT; 3 16:06 3
§radi$3) with (light emit$3 or light USOCR; 3
)emit$3 diode or light emit$3 display) FPRS;
jand @ad<"19970331" §EPO; JPO;

§ : i §DEDNENT£ : : :
E :::::::::::::§NNNNNNNi ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::§L§NLIQ§a3 :::::::::::::::::::::::3 ::::::::::::::::::i :::::::::::::::::::::::::3

)S25O and S251 US—PGPUB;§ ADJ §20‘| ‘I/O6/O3§
USPAT; 16:06
USOCR; i
FPRS;
§EPO; JPO;
DERWENT;§

............ ....................... ................................................................................... |...B..'.\./.|.7._.|:..|:.)..B......§ ........................ ................... .........................

257/98.ccls. Us PGPUB;§ ADJ 2011/06/083
USPAT; 10:27
§USOCR;
§FPRS;
§EPO; JPO;
§DERWENT;§
§lBNLTDB ;

................................................................................................................................................................................................................................ .-

(257/98).CCLS. US- PGPUB;§ OR §2011/06/08§
3 USPAT; 3 10:27 3

USOCR; 3

 

 

    
  

  

 

 
 

  
 

 
 

   

 
 
 

 

 

 
 

3(W|l’$3 or (conduct$3 adj wire) or
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EFPRS; E
EEPO; JPO;

  

 

 

 

 

 

 

  
 

  
 
 

 
 

 

257/99) .CCLS. 201 ‘I/O6/08E
E1d27

 Eusoca
FPRS;

EEPO; JPO;
DERWENTJE

E E E E'BNLTDB E E E E

(257/100) .CCLS. US- PGPUB;E OR 2011/O6/08E
E USPAT; E 10:29

EUSOCR; =
EFPRS; ;
EEPO; JPO;

E E E EDEWNENT£ E E E
E E E E'BNLTDB E E E E

E(conduct$3 or connect$3) adj3 (wire USPGPUB;E ADJ E2011/06/08E
Eor lead or electrode) with (diameter USPAT; 10:30
Eor radius or thick$3) and S253 USOCR; E

FPRS;
EEPO; JPO;

DERWENT;E
EIBNLTDB E- <.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.( <.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.\ <.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.‘ <.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.‘ ““““““‘““““ aaaaaaaaaaaaaaaaaaaaaaaaa‘-

E(conduct$3 or connect$3) adj3 (wire USPGPUB;E ADJ E2011/06/08E
Eor lead or electrode) with (diameter USPAT; E 10:30
Eor radius or thick$3) and S253 and USOCR;
@ad< "19960729" FPRS;

E JPO;
DERWENTJE

E E E E'BNLTDB E E E E

E(conduct$3 or connect$3) adj3 (wire USPGPUB;E ADJ E2011/06/08E
Eor lead or electrode) with (diameter USPAT; E 10:33
Eor radius or thick$3) and S254 and USOCR; E
@ad<"19960729" FPRS;

E EEPO; JPO;

E E E EDEWNENT£ E E E
E E E E|BNLTDB E E E E

E(conduct$3 or connect$3) adj3 (wire USPGPUB;E ADJ
Eor lead or electrode) with (diameter USPAT; E
Eor radius or thick$3) and S255 and USOCR;
@ad<"19960729" FPRS;

JPO;
DERWENT;E
lBM_TDB

................................................................................................................................................................................................................................ .-

E(conduct$3 or connect$3) adj3 (wire USPGPUB;E ADJ
Eor lead or electrode) with (diameter USPAT; E
Eor radius or thick$3) and S256 and USOCR;
@ad<"19960729" FPRS;

E JPO;
DERWENTJE

E E E E|BNLTDB E E E E

E438/106—127.ccls. and light near2 US-PGPUB;E ADJ
Eemitting near2 diode and (lead wire USPAT; E
Ewiring conductor) near4 (thickness USOCR;
Ethick diameter) FPRS;
E EEPO; JPO;

EDEWNENTfi
E |BM_TD E

““
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(emitting near2 diode and (lead wire USPAT; 13:33
(wiring conductor) near4 (thickness USOCR; 3 3
ithick diameter) FPRS;
3 §EPO; JPO;

DERWENT;§
|BM_TDB

("4347655" 335125153" Us PGPUB;§ OR 2011/06/08;
"5885893").pn. USPAT; 2 13:34 2
3 USOCR 31 .............: ........................J ....................................................................................¢ .........................: .........................: ...................a ..........................:

(257/100) .OOLs. Us PGPUB;§ OR 2011/O6/O8§
3 USPAT; 3 13:35

§usOOR; 2
§FRRs;
§EPO; JPO;
§DERWENT;§
EIBNLTDB 2- 2“““““““““““‘« 22222222222222222222222222222222222222222222222222222222222222“““““““““““‘« \xxxxxxxxxxxxxxxxxxxxxxxx‘ \x\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\E xxxxxxxxxxxxxxxxxxxxxxxxx2

(conduct$3 or connect$3) adj3 (wire US~PGPUB;§ ADJ §2o11/03/08;
ior lead or electrode) with (diameter USPAT; 3 13:35 3
§or radius or thick$3) and S265 and USOCR; 3
(S264 FPRS;

JPO;
DERWENTJ3
'B'V|_TDB

38264 and (Wir$3 or LED or light or US—PGPUB;§ OR §20‘|‘|/O6/O83
§emit$3 or diameter or thick$3) USPAT; 3 13:38
3 USOCR ‘................................................................................................................................................................................................................................ e

257/98.ccls. Us PGPUB;§ ADJ 2011/O6/O8§
USPAT; 13:46
usOOR;
FPRS;
EEPO; JPO;

DERWENT;§
'B'Vl_TDB

i257/98.ccIs. and S268 §US~PGPUB;§ ADJ §2o11/06/082
USPAT; 13:46
USOCR; 2
FPRS;
§EPO; JPO;
DERwENT;;
§lBNLTDB 2- 2“““““““““““‘« 22222222222222222222222222222222222222222222222222222222222222“““““““““““‘« \xxxxxxxxxxxxxxxxxxxxxxxx‘ \x\\\\\\\\\\\\\\\\\\\\\\\‘ \\\\\\\\\\\\\\\\\\\E aaaaaaaaaaaaaaaaaaaaaaaaaa

(quantum well and s233 USPGPUB;§ OR $2011/03/08;
3 USPAT; 3 13:47 3

usOOR 3KKKKKKKKKK\\K\\K\\K\\K\\K\\K\\K\\K\\K\\K\\K\\K\\\\\\\\\\\\\\\\\\\\\\\\ \\\\£ \\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\£ KKKKKKKKKKKKKKKKKKKKKKKKK\

(quantum well and s233 US~PGPUB,§ ADJ §2o11/03/03;
3 USPAT; 3 13:47 3

usOOR 3\ .............l ........................l ....................................................................................é .......................... .........................l ...................$ ..........................l

iquantum well and s233 and US~PGPUB;§ ADJ §2o11/03/08;
@ad<"19970331" USPAT; 2 13:49 2

3 USOCR 3\ .............l ........................l ....................................................................................é .........................l .........................l ...................$ ..........................l

((single or multi$3) adj quantum USPGPUB;§ ADJ §2o11/03/08;
(well) and S268 and §USPAT; 3 §13:55 3
@ad<"19970331" usOOR 31 .............: ........................J ....................................................................................¢ .........................: .........................: ...................a ..........................:

iliquid crystal with (glass adj USPGPUB;§ ADJ
isubstrate) USPAT;
3 USOCR;

FPRS;
§EPO; JPO;

DERWENT;§
lBM_TDB
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VIZIO 1003

EAST Search History

@rlad<"19970331" USPAT; 12:10
EUSOCR;
EFPRS;
EEPO; JPO;
§DERWENT;E
EIBNLTDB E

................................................................................................................................................................................................................................ 4

S274 and S275 US- PGPUB;E ADJ E2011/O6/09E
E EUSPAT; E E12211

usoca; E
FPRS;

EEPO; JPO;
DERWENTZE

E E E E'BNLTDB E E E E

257/98.ccls. us PGPUB;E ADJ 2011/06/09E
EUSPAT; §12:11
EUSOCR; E
EFPRS;
EEPO; JPO;
§DERWENT;§
EIBNLTDB E- KKKKKKKKKKKKKKKKKKKKKKKK« KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK KKKKKKKKKKKKKKKKKKKKKKKKK- KKKKKKKKKKKKKKKKKKKKKKKKK- KKKKKKKKKKKKKKKKKKK£ xxxxxxxxxxxxxxxxxxxxxxxxxK

Equantum well and S277 USPGPUB;E ADJ E2011/06/09;
E EUSPAT; E ;12:11

USOCR ‘KKKKKKKKKKKKK. KKKKKKKKKKKKKKKKKKKKKKKKK KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK KKKKKKKKKKKKKKKKKKKKKKKKK. KKKKKKKKKKKKKKKKKKKKKKKKK. KKKKKKKKKKKKKKKKKKK: KKKKKKKKKKKKKKKKKKKKKKKKKK

E8278 and s27e USPGPUB;E ADJ
E EUSPAT; E

Eusoca;
EFPRS;
EEPO; JPO;
§DERWENT;E
§lBM_TDB

................................................................................................................................................................................................................................ 4

E3277 and s27e USPGPUB;E ADJ
E USPAT; E

usoca;
FPRS;
EEPO; JPO;

DERWENTZE
E E E EEBNLTDB E E E E

(inject$3 or introduc$3 or insert$3) USPGPUB;E ADJ
with liquid crystal with (glass adj USPAT;
substrate) USOCR;

FPRS;
EEPO; JPO;

DERWENT;E
lBM_TDB- KKKKKKKKKKKKKKKKKKKKKKKK« KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK KKKKKKKKKKKKKKKKKKKKKKKKK- KKKKKKKKKKKKKKKKKKKKKKKKK- KKKKKKKKKKKKKKKKKKK£ xxxxxxxxxxxxxxxxxxxxxxxxxK

E3281 and s275 and s277 USPGPUB;E ADJ
E EUSPAT; E

gusoca;

FPRS;
EEPO; JPO;
§DERWENT;E
‘lBM_TDB\ KKK KKKKK KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK KKKKKKKKKKKKKKKKKKKKKKKKK: KKKKKKKKKKKKKKKKK KKK: KKKKKKKKKKKKK

§(|l’ljeCt$3 or introduc$3 or insert$3) USPGPUB;E ADJ
with liquid crystal with (glass adj USPAT; E
Esubstrate) and color filter EUSOCR;
E FPRS;

EEPO; JPO;
DERWENT;E

E E E E|BNLTDB E E E E

E8275 and S283 USPGPUB;E ADJ
E USPAT; E

usoca;
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EFPRS;
§EPO; JPO;

  

 

 

 

 

 

  
 

jS277 and S284 §2o11/06/09;
§12:2o

 EUSOCR;
FPRS;

§EPO; JPO;
EDERWENT3
§'B'V'_TDB

(inject$3 or introduc$3 or insert$3) USPGPUB;§ ADJ
jwith liquid crystal with (glass adj USPAT; 5
jsubstrate) and color filter with (LED §USOCR;
jor light emitting diode or light FPRS;
jemit$3) §EPO; JPO;

DERWENT;§
............ ....................... ................................................................................... '...E.3.'.\.4'.._...T..F.>.E3.....§ ........................ ................... .........................

(inject$3 or introduc$3 or insert$3) USPGPUB;§ ADJ
jwith liquid crystal with (glass adj USPAT;
jsubstrate) and color filter and (LED §USOCR;
jor light emitting diode or light FPRS;
jemit$3) JPO;

DERWENT;§
lBM_TDB- <.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.( <.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.\ <.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.‘ <.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.<.‘ ““““““‘““““ xxxxxxxxxxxxxxxxxxxxxxxxx‘-

jS275 and S287 USPGPUB;§ ADJ
i USPAT; 3

USOCR;

FPRS;
§EPO; JPO;

DERWENT3
'3"/LTDB

jliquid crystal with (glass adj USPGPUB;§ ADJ
jsubstrate) and color filter §USPAT; 3
i §USOCR;

§FPRS;
§EPO; JPO;

§DEFiWENT;§
§|Bi\/LTDB

jszss and S289 US~PGPUB;§ ADJ
EUSPAT; 2
§USOCR;
§FPRS;
§EPO; JPO;
§DERWENT;§
§lBM_TDB

................................................................................................................................................................................................................................ .-

jS277 and S290 USPGPUB;§ ADJ
§USPAT; 3
§USOCR;

EFPRS;
§EPO; JPO;
EDERWENTS
§|BM_TDB

jliquid crystal with (glass adj USPGPUB;§ ADJ
jsubstrate) with color filter §USPAT; 5
3 USOCR;

§FPRS;
§EPO; JPO;
§DERWENT;§

|BM_TD :

jlic}““““““““ jES29“6\:£l:i\aNé“§\%““““““““““““““““““““““““““““§§U§E&SEuB,;|AEJ“““““““ §'b“E%“““““
VIZIO 1003

file:///CI/Users/amustapha/Documents/e—Red%2OF01der/12942792/EASTSearchHist0ry. 12942792_Accessib1eVersi0n.htm[12/29/201 1 3:28: 16 PM]

 
 
 
 
 

 

 

 

 
 
 
 
 
 

 

 
 
 

 
 

 
 

 
 

   

  
  

  
 

 

  

    
 
  



VIZIO 1003

EAST Search History

USPAT; 12:33
§USOCR; 2
§FPRS;
EEPO; JPO;
§DEF2WENT;§
§'B'V'_TDB

17764738 @ad<"19970331" or US PGPUB;§ ADJ 2011/11/042
@r|ad<"19970331" USPAT; 17:14

2 §USOCR; 2
§FPRS;
§EPO; JPO;
§DERWENT;§
§'B'V'_TDB

203323337" | "3342303" | §US~PGPUB;§ADJ §2011/11/04;
"5816677").PN. USPAT; 2 17:17 2
‘ §USOCR 2- 4“““““““““““« 44444444444444444444444444444444444444444444444444444444444444“““““““““““« 44“““““““““““4- 44“““““““““““4- ““““““4“““4‘ xxxxxxxxxxxxxxxxxxxxxxxxx4-

17734740 @ad<"19970331" or U3 PGPUB;§ ADJ 22011/11/05;
2 @r|ad<"19970331" USPAT; 2 13:05 2

EUSOCR; 2
§FPRS;
§EPO; JPO;
§DEF2WENT:§
§|BM_TDB

§("3623867" | "3842306" | §US—PGPUB;§ADJ §2011/11/05$
"5816677").PN. USPAT; 5 13:06
‘ USOCR ‘................................................................................................................................................................................................................................ 4

("3875456") .PN. US- PGPUB;§ ADJ 2011/11/05$
3 §USPAT; 3 §13:13

USOCR ‘................................................................................................................................................................................................................................3

17734740 @ad<"19970331" or USPGPUB;§ ADJ $2011/11/05g
@r|ad<"19970331" USPAT; 2 13:51

2 §USOCR;
EFPRS;
EEPO; JPO;
EDERWENTS
§|BM_TDB

§stoichiometri$3 and (coprecipitat$3 §US~PGPUB;§ ADJ §2011/11/05$
§or precipitat$3) same phosphor USPAT; 5 13:51
2 §USOCR; 2

§FPRS;
§EPO; JPO;
§DERWENT;§
§|BM_TD ‘KKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKKK\\\\\\\\\\\\\\\\\\\\\\\\ 4444. \\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\ \\\\\\\\\\\\\\\\\\\£ KKKKKKKKKKKKKKKKKKKKKKKKK4

1((|1ght adj3 emit$3) or LED) same §US~PGPUB,§ADJ 22011/11/05;
(phosphor or nitri$3) USPAT; 2 13:51 2

§USOCR; 2
§FPRS;
§EPO; JPO;
§DERWENT;§
§|BM_TDB

................................................................................................................................................................................................................................ a

23301 and 3300 §US~PGPUB;§ADJ §2011/11/05;
USPAT; 13:51

USOCR; 2

EFPRS;
EEPO; JPO;

DERWENT;§
§'B'\/LTDB

13302 and S299 USPGPUB;§ ADJ 22011/11/05;
USPAT; 2 13:51 ‘
USOCR; 2
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EAST Search History

EFPRS; E
EEPO; JPO;

  

 

 

 

 

 

E phosphor with (concentrat$3 or

Equatity or quality or different or
Emix$3) with (LED or light or light

Eemit$3)

 

 
 

  
 

  
 

E201w11/oi
E1404 E

 Eueoom
FPRS;

EEPO; JPO;
DERWENTJE

E E E E'BNLTDB E E E E

8296 and 3304 US- PGPUB;E ADJ 2011/‘I1/05E
USPAT; 14:04
EUSOCR; =
EFPRS; E
EEPO; JPO;

E E E EDEWNENT£ E E E
E E E E'BNLTDB E E E E

E8301 and S305 EUSPGPUB;EAD.J E2011/11/05E
E EUSRNE E E1404 E

Eusooe; E
EFPRS; E
EEPO; JPO;
EDEmNENTfi
EIBNLTDB E- E‘“““““““““““« \<u‘u‘ufi‘u‘u‘u‘ufi‘u‘ufi‘u‘u‘u‘u‘u‘ufl‘:‘ufl‘:‘u‘u‘u‘u‘u‘ufl‘:‘ufl‘:‘u‘u‘ufl‘:‘ufl‘:‘u‘u‘u‘u‘u‘q\<u‘q\<u‘q‘u‘q‘ufi‘q\<u‘-‘u‘u‘-‘u‘-‘u<u‘-‘u<u‘-‘u‘-‘-‘u‘-‘u<u‘-‘u<u‘-« E‘“““““““““““‘- E‘“““““““““““‘- ““““““‘““““ xxxxxxxxxxxxxxxxxxxxxxxxx‘-

E((|ight adj3 emit$3) or LED) same EUSPGPUB;E ADJ E2011/11/05E
Enfiflde EUSPAT; E E14 04 E
E EUSOCR; E

FPRS;
EEPO; JPO;

DERWENTJE
E E E E'BNLTDB E E E E

E(adjust$3 or a|ign$3 or a|in$3) near5 USPGPUB;E ADJ E2011/11/05E
E((|ight adj3 emit$3) or LED) same EUSPAT; E E14205
(phosphor or nitri$3) USOCR; E

E EFPRS; E
EEPO; JPO;

E E E EDEWNENT£ E E E
E E E EEBNLTDB E E E E

E44ee235 EUS43PUB£ADJ E201w11/0a
E EUSRNE E E1405 E

EUSOCR; E
EFPRS; E
EEPO; JPO;
EDEmNENTfi
EIBNLTDB E

................................................................................................................................................................................................................................ .-

E(ammonium adj3 fluoride) and EUSPGPUB;EADJ E2011/11/05E
E(a|uminum adj3 oxide) USPAT; E 14:05
‘ USOCR;

EFPRS; E
EEPO; JPO;
EDERWENTJE

E E E EEBNLTDB E E E E

E8309 and S310 USPGPUB;E ADJ E2011/11/05E
USPAT; E 14:05 E
EUSOCR; E
EFPRS; E
EEPO; JPO;
EDEmNENTfi

IBNLTD ‘

J56EEEEEEEEEEEEE“ E§ss0‘6‘‘2£‘n“£E”§aTEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE‘EEU§E&SEuB,E|}EEJEEEEEEEEEEE“ E|ESi§iEEEEEEEEEEE
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(oxide or ammonium or fluoride or
Ealuminum)
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EAST Search History

USPAT; 14:05
§USOCR; 3
§FPRS;
EEPO; JPO;
§DERWENT;§
§'B'V'_TDB

$8308 and S312 USPGPUB;§ ADJ §2o11/11/05$
USPAT; 14:05
USOCR; 3
FPRS;
§EPO; JPO;

DERWENT;§
'B'\/LTDB \\\\\\\\\\\\\\ “““““““““““““““““

§("5798537" "5998925" "6069440" §US~PGPUB;§ OR §2o11/11/05g
P6608332" "6614179" "7026756" §USPAT; 3 §14:o5 3
P7071616" "712e274" "7215o74" §USOCR 3
P7329988" "7362048"
"7531960").pn.

1 .............: ........................J ....................................................................................J .........................: .........................: ....................~ ..........................:

§((|ight adj3 emit$3) or LED) same §USPGPUB;§ ADJ §2011/11/O5§
(phosphor or nitri$3) USPAT; 14:05

usoca; 3
FPRS;

§EPO; JPO;
DERWENT;§

§|BNLTDB :« ‘“““““““« AA“““““““““““‘- AA“““““““““““‘- ‘““““““““““ xxxxxxxxxxxxxxxxxxxxxxxxx‘-

§s315 and S314 USPGPUB;§ADJ $2011/11/05g
USPAT; 14:05
EUSOCR;

FPRS;
§EPO; JPO;
EDERWENTH
EIBMJDB KKKKKKKKKKKKKKKKKK \\\\\\\\\\\\\\\\\\\\\\\\\

§b|ue color near5 ("420" or "425" or USPGPUB;§ ADJ §2011/11/05$
§"430" or "435" or "440" or "445" or USPAT; 3 14:05
"460" or "470" or "475" or "480" or USOCR; 3

§"485" or "490") adj (nm or §FPRS;
inanometre or nano meter or ANG) EPO; JPO;

DERWENT;§
'B'V'_TDB ................... .........................

NI CHI A CORPORATI ON.as. US PGPUB;§ ADJ 2011/11/05$
USPAT; 14:05
USOCR; S
FPRS;
§EPO; JPO;
DERWENT;§
§|BNLTDB ;

................................................................................................................................................................................................................................ .-

§N|CH|A KAGAKU KOGYO KABUSHIKI USPGPUB;§ ADJ §2o11/11/05g
KAI SHA.as. USPAT; 3 14:05

1 §USOCR;
§FPRS;
§EPO; JPO;
§DERWENT:§
§|BM_TDB JJJJJJJJJJJJJJJJJJ JJJJJJJJJJJJJJJJJJJJJJJJJ

$8318 or 8319 §USPGPUB;§ADJ §2o11/11/05$
3 USPAT; 5 14:05 3

USOCR; 3
FPRS;
§EPO; JPO;
DERWENT;§
s|BNLTD ‘

(eE661‘$53‘7552§5‘6E77‘7?§§%EZEé77““ U§‘E&3EuB, §61‘“171E71E§
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i("6600175" "3842306" "3875456"\ USPGPUB;§ OR
"5126214").ph. 2§USPAT;

§USOCR;

§FPRS;
EEPO; JPO;
§DEF2WENT;3
EIBMJDB

iphosphor with (blue and yellow) with§ US-PGPUB;§ ADJ §2011/12/163
l(LED or light or light emit$3) USPAT; 3 18:52
2 USOCR; 2

FPRS;
§EPO; JPO;

DERWENT;§
EIBNLTDB 2- 2“““““““““““‘« \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\« «xxxxxxxxxxxxxxxxxxxxxxxx‘ «xxxxxxxxxxxxxxxxxxxxxxxx‘ xxxxxxxxxxxxxxxxxxxfi xxxxxxxxxxxxxxxxxxxxxxxxx2

316936281 i@ad<"199eo729" or §US~PGPUB;§ADJ §2011/12/163
2 @r|ad< "19960729" USPAT; 2 19:53 2

§USOCR; 2
§FPRS;
§EPO; JPO;
§DEF2WENT:3
§|BM_TDB

28323 and S324 USPGPUB;§ ADJ §2011/12/163
USPAT; 18:53
§USOCR; 2
§FPRS;
EEPO; JPO;
§DERWENT;§
§|BNLTD 3

.......................2 ....................................................................................¢ ................. .................. ....................~ ..........................:

3(|Ight emit$3 or LED) with (gallium §USPGPUB,; ADJ §2011/12/163
nitride or GaN) with wavelength USPAT; 3 18:54

2 USOCR; 2
FPRS;

§EPO; JPO;
DERWENT;§

§|BNLTDB 2- 2“““““““““““‘« \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\« «xxxxxxxxxxxxxxxxxxxxxxxx‘ «xxxxxxxxxxxxxxxxxxxxxxxx‘ xxxxxxxxxxxxxxxxxxxfi xxxxxxxxxxxxxxxxxxxxxxxxx‘

S325 and S326 USPGPUB;§ ADJ §2011/12/16§
3 USPAT; 3 18:54 3

USOCR; 2
FPRS;

§EPO; JPO;
DERWENT:3
|BM_TDB

§("5798537" "5998925" "6069440" §USPGPUB;§ OR §2011/12/163
§"6608332" "6614179" "7026756" §USPAT; 3 §18:58
§"7071616" "7126274" "7215o74" §USOCR 2
§"7329988" "7362048"
"7531960").pn.

- 2“““““““““““‘« \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\« «xxxxxxxxxxxxxxxxxxxxxxxx‘ «xxxxxxxxxxxxxxxxxxxxxxxx‘ xxxxxxxxxxxxxxxxxxxfi xxxxxxxxxxxxxxxxxxxxxxxxx‘

i((|ight adj3 emit$3) or LED) same §USPGPUB;§ ADJ §2011/12/16§
(phosphor or nitri$3) USPAT; 3 18:58 3

USOCR;
FPRS;

§EPO; JPO;
DERWENT;§
!:5§M:IF3EL:§

US- PGPUB;§ ADJ
§USPAT; 3
§USOCR;
§FPRS;
§EPO; JPO;

  

 

 
 

 

 
 
 
 
 

 

 
 

 
 
 

 

 
 

 

 

 

  

 

 

 

32011/12/163
§18:3O

  

  

   

  
  

 
  

  

 
 

 
 

 

  
  

 
32011/12/163lS329 and S328 ‘

3 18:58  
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DERWENT;
IBNLTDB 3

................................................................................................................................................................................................................................ .-

3s325 and S330 USPGPUB;§ ADJ §2011/12/163
USPAT; 18:59
gusocra;
§FPRS;
EEPO; JPO;
§DERWENT;§

111111

 

 

 
32011/12/28;USPGPUB;§ ‘
12:24USPAT;

USOCR

("5847507" "5966393")".pn"

 §2011/12/283
312:34

§2011/12/283
312:34

32011/12/28;
§12:34 3\ 3.33.33.33.33: ........................l ....................................................................................é .........................l .........................l ....................‘ ..........................l

("(58475075966393)") .PN. us PGPUB;§ 2011/12/28;
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Electronic Patent Application Fee Transmittal

Title of Invention: LIGHT EM|'|'|'|NG DEVICE AND DISPLAY

First Named Inventor/Applicant Name: Yoshinori Shimizu

Attorney Docket Number: 0020-5147PUS12

Utility under 35 USC111(a) Filing Fees

Sub-Total in

USD($)
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Miscellaneous:
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Electronic Acknowledgement Receipt

m

—

Title of Invention: LIGHT EMITTING DEVICE AND DISPLAY

I

Payment information:

Submitted with Payment yes—

—Authorized User ARMSTRONG,MARYANNE

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

File Listing:

Document
Document Description File SIze(Bytes)/ Multl PagesNumber Message Digest Part /.zip (if appl.)

4404919

20120723|DS.pdf
60d43ed4380a0241ada91c8faf74e47e710

dd25

Multipart Description/PDF files in .zip description

Document Description  

Transmittal Letter

e217f267002443e0a31af9c851620f4a5432
9d78

Fee Worksheet (SB06) fee-info.pdf
3372f0eda2bl 5575297a7f792a0b5a84225

df57c

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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(57)Abstract:

PURPOSE: To obtain the stable white balance with high

luminance and small power consumption by a method

wherein a green color LED and a blue color LED which

have respective light emitting chips made of gallium

nitride system compound semiconductor are combined

together.

CONSTITUTION: Respective lead frames of a red color

LED, a green color LED and a blue color LED (B) are

electrically connected to the surface of a board 1 on

which wiring patterns are formed. The green color LED

has a green light emitting chip 3G which is composed of

a sapphire substrate and a gallium nitride system

compound semiconductor layer built up on the sapphire

substrate and whose dimensions are 10011 m thick and

35011 m square. The green light emitting chip has a

double-hetero structure composed of an InGaN active

layer and a GaA|N cladding layer. The blue color LED

(B) has a blue light emitting chip whose dimensions,

etc., are the same as those of the green light emitting

chip 3G except that the composition of the InGaN active layer is different. Further, in order to

adjust directional characteristics, the substrate of the red light emitting chip 3R of the red

color LED is polished.
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JP,O7-335942,A(1995) [CLAIM] 1/1 «<—~>’

=i= NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the

original precisely.
2.**** shows the word which can not be translated.

3.ln the drawings, any words are not translated.

[C|aim(s)]

[Claim 1]A full color LED display comprising:

A red LED lamp which constitutes stroke matter.

A green LED lamp.

A light emitting chip in which said green LED lamp and a blue LED lamp consist of a gallium

nitride system compound semiconductor in a full color LED display which a blue LED lamp is

connected on the same board, and changes.

[Claim 2]A full color LED display given in Claim 1 in which a half angle of the directional

characteristics of the aforementioned red LED lamp is characterized by being the same as that

of a half angle of the directional characteristics of a green LED lamp and a blue LED lamp.

[Claim 3]With resin or glass, the mold of the aforementioned red LED lamp, a green LED lamp,

and the blue LED lamp is carried out to the shape of a lens, they change, and a light emitting

chip The peak of a mold lens of the aforementioned red LED lamp, Distance with the surface of

a light emitting chip which it had in the red LED lamp The peak of a mold lens of said green LED

lamp and a blue LED lamp, A full color LED display given in Claim 2, wherein it is adjusted so

that it may become substantially equal to distance with the surface of a light emitting chip

which it had in the green LED lamp and a blue LED lamp, and a half angle of the directional

characteristics of a red LED lamp is adjusted.

[Translation done.]

VIZIO 1 003

http://www4.ipd1.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http ://www4.ipd1.inpi. .. 2012/07/3 1



VIZIO 1003

JP,07-335942,A [DETAILED DESCRIPTION] 1/4 4-‘)

* NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the

original precisely.
2.**** shows the word which can not be translated.

3.In the drawings, any words are not translated.

[Detailed Description of the Invention]

[0001]

[Industrial App|ication]The LED lamp to which the mold of the light emitting chip was carried out

with resin, glass, etc. as for the present invention. Red LED, green LED, and blue LED which

constitute stroke matter especially are related with the full color LED display which is

connected on the same board and changes about the LED display which connects on the same

board it (is hereafter called LED). [ two or more ]

[0002]

[Description of the Prior Art]That with which the light emitting chip installed on the leadframe

was able to compare regularly LED sealed by lens shape with resin, glass, etc. on the substrate

is known by the LED display. Although the thing of the multicolor which used red LED and green

LED is already put in practical use by the present LED display, the full color display has not yet

resulted in utilization in a trial production stage.

[0003]As for the full color LED display made as an experiment now, SiC is used for red LED as

a material of a light emitting chip at GaP and blue LED at GaA|As, GaAsP, and green LED.

However, compared with the luminous intensity of red LED, the luminous intensity of green LED

and blue LED was low, and since blue LED in particular had 1/100 or less, there was a fault that

a high-intensity display was not obtained.

[O0O4]The aforementioned display has increased the number of green LED and blue LED to the

number of red LED in stroke matter in order to compensate this fault, but when the number of

LED in stroke matter increases, the resolution of the whole display worsens and, moreover,

there is a fault that power consumption is large. Since the directional characteristics of each

LED differed when the light ratio of LED of each luminescent color and what is called a white

balance are using LED which consists of three kinds of light emitting chips when displaying

white further again, there was a fault of not being fixed.

[0005]

[Problem to be solved by the invention]Accomp|ish the present invention in order to solve the

above-mentioned fault, and the place made into the purpose uses LED with high luminous

intensity, and realize little display of power consumption with high-intensity, and. It is in realizing

the full color LED display in which the white balance stable by combining LED which can

furthermore adjust directional characteristics easily is obtained.

[0006]

[Means for solving problem]ln order to improve the luminosity of a full color LED display, it is

necessary to use high green LED and blue LED of luminous intensity first. Directional

characteristics need to arrange in in order to obtain the stable white balance a few LED which

corresponded as much as possible to stroke matter. We newly find out the blue LED and green

LED which can satisfy the demand simultaneously, and came to solve the above-mentioned

problem. Namely, the full color LED display of the present invention, In the full color LED display

in which it is connected on the same substrate and red LED which constitutes stroke matter,

green LED, and blue LED change, above-mentioned green LED and blue LED are provided with

the light emitting chip which consists of a gallium nitride system compound semiconductor.

VIZIO 1 003
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[0007]The 2nd of the present invention is characterized by the half angle of the directional

characteristics of red LED being the same as the half angle of the directional characteristics of

green LED and blue LED. That is, since it is blue LED and a green LED identical material, the

directional characteristics of the conventional red LED are adjusted to green and blue LED.

[0008]With resin or glass, the mold of the 3rd of the present invention is carried out to the

shape of a lens, it changes, and a light emitting chip red LED, green LED, and blue LED The

peak of the mold lens of the aforementioned red LED lamp, Distance with the surface of the

light emitting chip which it had in the red LED lamp The peak of the mold lens of the above-

mentioned green LED lamp and a blue LED lamp, It is adjusted so that it may become

substantially equal to distance with the surface of the light emitting chip which it had in the

green LED lamp and a blue LED lamp, and the half angle of the directional characteristics of a

red LED lamp is adjusted. It cannot be overemphasized that green LED and blue LED are

provided with the light emitting chip which consists of a gallium nitride system compound
semiconductor.

[0009]In red LED used in the LED display of the present invention, LED provided with the

material of the conventional light emitting chip can be used, these LED has the degree of

luminescent light of 1 cds or more, and, as for the radiant power output, GaAlAs, GaAsP, etc.
have 1 mW or more.

[0010]Next, these are provided with the light emitting chip which consists of a gallium nitride

system compound semiconductor (InXA|YGa1-X-YN, 0<=X, 0<=Y, X+Y<=1) as mentioned above

although it is green LED and blue LED which are the characteristics of the present invention.

As for the light emitting chip, it is preferable that it is terrorism structure in the double which

makes InGaN an active layer and makes GaN or GaA|N a cladding layer. Because, the light

emitting chip which makes InGaN an active layer can change the luminescent color even to a

green region from the region of the wavelength of 380 nm - 580 nm, and purple-blue by making

composition ratio (In/Ga) to Ga of In or less into 0.4. Since a gallium nitride system compound

semiconductor is a transited [ directly ] type semiconductor, when it considers it as a light

emitting chip, it can realize LED with high luminous intensity. That in which both have 1 cds or

more is specifically used for the degree of luminescent light of green LED used for the LED

display of the present invention, and blue LED, and, as for optical power, it is preferable to use a

thing of 0.5 mW or more.

[0011]As for the half angle of red, green, and blue LED, it is preferable to adjust to the range of

**20 degrees - **70 degrees to the center of a LED lens. It is because luminosity will become

low if larger [ if smaller than 20 degrees, the directivity of a display will become strong and a

white balance will not be stabilized easily, and ] than 70 degrees.

[0012]A|though there are various methods in adjusting the half angle of each LED, when green

LED and blue LED are used as the light emitting chip which consists of a gallium nitride system

compound semiconductor, the height of the surface of a red LED chip is equalized with the

height of a gallium nitride system compound semiconductor light emitting chip, and a half angle

is adjusted. Because, the thickness of a gallium nitride system compound semiconductor light

emitting chip is only 150 micrometers or less, and the GaAlAs which is a light emitting chip of
red LED is not less than 300 micrometers in the thickness to it. The directional characteristics

of three kinds of LED can be doubled by using in many cases what has the same shape of lead

frame and lens shape for LED used on a display, and doubling the height of the surface of the

chip of red LED with green and blue LED, if these are the same. This is a characteristic effect

at the time of the thickness of a light emitting chip using a gallium nitride system compound

semiconductor light emitting chip of 150 micrometers or less for green LED and blue LED, and

using the light emitting chip consisting of material which is different from a gallium nitride

system compound semiconductor in a top thicker than 150 micrometers for red LED.

[0013]

[Function]By using as the identical material the light emitting chip which constitutes green LED

and blue LED, the LED display of the present invention can do lens shape of the resin etc.

which seal the size of a light emitting chip, the form of the leadframe which places a light
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emitting chip, a light emitting chip, and a leadframe as it is the same. Since this green and blue

LED are the same, the half angle of a mold lens is also the same, and when a display is

constituted, it can do that it is easy to stabilize a white balance.

[O014]A gallium nitride system compound semiconductor is also a transited [ directly ] type

semiconductor, and, as for LED using this, the luminous intensity of 1 cds or more and 0.5 mW

or more of optical power have both. therefore, by using such LED as a green component and a

blue component, rather than the display constituted from a conventional material, the number of

LED is lessened, and is boiled markedly, and what has high luminosity can be realized.

[0015]What is necessary is to adjust only red LED for adjusting the half angle of a mold lens,

since green LED and blue LED are the same. A half angle can be adjusted by equalizing the

distance of the surface of the light emitting chip which is in red LED for that purpose, and the

peak of a mold lens with green LED and blue LED. Thereby, all of the half angle of 3 colors will

gather, and it becomes possible to obtain the stable white balance.

[0016]

[Working example]Fig.1 is a plan view showing one working example of the full color LED display

of an application concerned. this shows the display screen -- red LED (R), green LED (G), and

blue LED (B) -- one piece is arranged in the shape of [ each ] delta, and forms stroke matter,

respectively. _E_ig_._2__is a schematic cross section showing the structure of the stroke matter of

the display of Fig.1, and the leadframe 2 of red LED (R), and green LED (G) and blue LED (B) is

electrically connected to the surface of the substrate 1 by which pattern wiring was carried out,

respective|y.The leadframe in particular of blue LED is not illustrating.

[0017]Red LED (R) has the red light chip 3R of 100 micrometers in thickness, and a 350-

micrometer angle which laminated GaA|As on a GaAs substrate.

The mold of the leadframe 2R on which the light emitting chip 3R was placed is carried out to

the shape of a lens with a transparent epoxy resin, and it forms the mold lens 4.

By grinding a GaAs substrate, the thickness of the red light chip 3R is adjusted so that it may

become the same as that of the thickness of a green emission chip and a blue light chip. As for

the mold lens 4, the mold of the half angle of the directional characteristics is carried out using

B, G, and a mold that will R all be **30 degrees from a lens center. The luminous intensity of

this red LED (R) has 2 cds and a luminous wavelength of 640 nm in 10 mA and 2V.

[O018]Next, green LED (G) has the green emission chip 3G of 100 micrometers in thickness, and

a 350-micrometer angle which laminated a gallium nitride system compound semiconductor on

silicon on sapphire.

A green emission chip makes InGaN an active layer, and let it be terrorism structure to double

which makes GaA|N a cladding layer.

This green emission chip 3G is also placed on the leadframe 2R and the leadframe 2G of

identical shape, and the mold is carried out with the same lens shape as red LED (R) with the

same transparent epoxy resin 4. The luminous intensity of this green LED (G) has 4 cds and a

luminous wavelength of 420 nm in 20 mA and 3.6V.

[O019]Next, blue LED (B) only differs in composition of InGaN of the green emission chip 3G

and an active layer, it is the same in thickness and all sizes, and the luminous intensity of blue

LED has 1 cd and a luminous wavelength of 360 nm in 20 mA and 3.6V.

[O020]By grinding the substrate of the red light chip 3R of the aforementioned red LED (R), in

order to adjust directional characteristics, Distance (Ir) from the surface of the chip to the peak

of the mold lens 4R is made substantially equal to the distance (lg) from the surface of the

green emission chip 3G of above-mentioned green LED (G) to the peak of the mold lens 4G. It

cannot be overemphasized that green LED (G) and blue LED (B) are the same.

[O021]The plan view showing the form of the red light chip 3R seen from the mold lens 4R side

and the plan view showing the form of the green emission chip 3G similarly seen from the mold

lens 4G side are compared and shown in Eig;._3__. The slash part of Ei_g_._.'_3___shows the light-emitting

part of the light emitting chip. It cannot be overemphasized that the form of the green emission

chip 3G and the blue light chip 3B is the same. As mentioned above, since the green emission

chip 3G is using sapphire as the substrate, as shown in this figure, positive and negative two
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electrodes are formed from the same surface side. The chip central part is made to emit light

by arranging the position of the ball at the time of furthermore carrying out the wire bond of the

two electrodes on a diagonal line. On the other hand, it arranges the ball on a corner by the

present invention that a ball of a red light chip is usually provided by central part of the

rectangular chip.

Therefore, a light-emitting part of the red light chip 3R is carried out in the center.

Thus, it becomes possible by doubling the position of the light-emitting part of the red light chip

3R with the green emission chip 3G and the blue light chip 3B to improve the directivity of a

LED display further.

[0022]In delta arrangement, LED of R, G, and B every one piece each as mentioned above the

pixel carried out, When the full color LED display of the present invention was obtained by

arranging the length 480 and width every 640, the luminosity was tens times bright compared

with what uses the conventional green LED and blue LED, and usable enough outdoors.

Furthermore, the white balance was adjusted very well and this display had the white of the

same color tone in the angle of **30 degrees from the display transverse plane.

[0023]

[Effect of the Invention]according to [ as described above ] the present invention -- red LED,

green LED, and each blue LED -- since realization of a full color display is attained by every [ a

piece ], stroke matter can be made small compared with the conventional display, and resolution

is markedly alike and improves. Also in directional characteristics, since green LED and blue

LED are identical materials, what is necessary is to adjust only red LED, when 3 colors is put in

order on a display, and maintenance is also dramatically easy.

[0024]Further again the chip size of the light emitting chip of the conventional red LED as a

secondary effect, Usually, by below a 200-micrometer angle making the red light chip size into

the 350-micrometer angle of the same size as a green emission chip and a blue light chip by the

present invention to very small one, Directional characteristics can be made further easy to

double, and the life of the red LED itself becomes good and the reliability of a display improves.

[Translation done.]

VIZIO 1 003

http://www4.ipd1.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fw. .. 2012/07/3 1



VIZIO 1003

JP,07-335942,A [DESCRIPTION OF DRAWINGS] 1/ 1 4-‘)

* NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the

original precisely.
2.**** shows the word which can not be translated.

3.In the drawings, any words are not translated.

[Brief Description of the Drawings]

[Drawing ‘l}The plan view showing one working example of the full color LED display of the

present invention.

_[_D:g;w_in_g__;Zl_The schematic cross section showing the structure of the stroke matter of the

display of _E_ig_._i_.

_[flfg_wigg_§;l_The plan view comparing and showing the form of the red light chip 3R seen from

the mold lens side, and the form of the green emission chip 3G.

[Explanations of letters or numerals]
Substrate

Leadframe

Light emitting chip
Mold lens

-POOl\'J—|
[Translation done.]
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(54) LIGHT EMITTING DIODE

(57)Abstract:

PURPOSE: To provide a LED capable of avoiding color

mixture even if the LEDs in different wavelength are

closely arranged when a fluorescent pigment is used

while the focussing of converted and emitted light is

enhanced for increasing the brightness of the LED

when a wavelength conversion material is contained in a

resin of LED for wavelength conversion of light emitting

chip.

CONSTITUTION: A sealing resin of LED comprises the

first resin 11 filling up the inside of a cup 3 and the

second resin 12 encircling the first resin 11 while the
first resin 11 contains the fluorescent material

converting the light emitting wavelength of a light

emitting chip to the other wavelength or a wavelength

converting material 5 such as a filter material, etc.,

partly absorbing the light emitting wavelength thereby

increasing the brightness, focussing efficiency due to

the wavelength conversion light reflected on the cup 3.
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JP,O7-099345,A(1995) [CLAIM] 1/1 «<—~>’

=i= NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the

original precisely.
2.**** shows the word which can not be translated.

3.ln the drawings, any words are not translated.

[C|aim(s)]

[Claim 1]A light emitting diode which is provided with the following and characterized by a

fluorescent substance which converts a luminous wavelength of a light emitting chip to other

wavelength, or a filter substance which absorbs a part of luminous wavelength of a light emitting

chip containing to said first resin.

First resin in which it is a light emitting diode which seals the whole light emitting device by

which a light emitting chip was placed on a bottom part of a cup which reflects luminescence of

a light emitting chip in the luminescence observation surface side by resin, and the

aforementioned resin is filled up with the aforementioned inside of a cup.
Second resin which surrounds the first resin.

[Claim 2]The light emitting diode according to claim 1 which a substance contained in resin of

said first resin is a fluorescent substance, and is characterized by filling up with said first resin

so that it may become lower than the level surface of an edge of the aforementioned cup.

 

[Translation done.]
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JP,07-099345,A [DETAILED DESCRIPTION] 1/3 ’{—’/I

*NOflCES*

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the

original precisely.
2.**** shows the word which can not be translated.

3.In the drawings, any words are not translated.

[Detailed Description of the Invention]

[0001]

[Industrial App|ication]The present invention is converted to wavelength which is applied to a

light emitting diode (henceforth LED), especially is different in the luminous wavelength of a light

emitting chip, or relates to LED which absorbs a part of luminescence of a light emitting chip.

[0002]

[Description of the Prior Art]Fig.2 is a schematic cross section showing one structure of the

conventional LED, and the cup provided in order to reflect in a leadframe the light emitting chip

in which 1 consists of compound semiconductors, and 2 and for 3 to reflect luminescence of a

light emitting chip in the luminescence observation surface side, and 4 are resin which seals the

whole light emitting device. Usually, highly transparent resin is chosen in order for the resin 4 to

emit luminescence of a light emitting chip efficiently into the air, but. It is the purpose of

converting the luminescent color of the light emitting chip to others, or the fluorescent

substance which converts luminescence of a light emitting chip to other wavelength, or the

filter substance 5 (henceforth the wavelength conversion material 5) which absorbs a part of

luminous wavelength of a luminous wavelength may be mixed into the resin 4 in order to correct

a color. In this case, usually it is mixed so that the wavelength conversion material 5 may be

uniformly distributed to the resin 4.

[0003]

[Problem to be solved by the invention]However, when the wavelength conversion material 5 is

uniformly distributed in the resin 4 for the above-mentioned purpose, as shown in this figure,

the light by which wavelength changing was carried out, or the lights into which unnecessary

wavelength was out are scattered about in all directions in the resin 4, and there is a problem

that condensing worsens. The arrow of Eig_.2_,,is a figure showing typically signs that the light of a

light emitting chip strikes upon the wavelength conversion material 5, and the lights by which

wavelength changing was carried out are scattered about. That is, when the lights by which

wavelength changing was carried out are scattered about, the light volume by the side of a

luminescence observation surface decreases, and luminosity becomes low.

[0004]When the wavelength conversion material 5 is limited to a fluorescent substance, it

approaches and LED of the different luminescent color is installed as a new problem, there is a

problem of excessive luminescence of the fluorescent substance by other LED luminescence.

For example, green LED which contains the fluorescent substance in which green emission is

obtained with a blue light chip, If green LED is switched off and blue LED is turned on when it

approaches horizontally on the same flat surface and the blue LED which consists only of a

mere blue light chip is put in order, by the light which leaks and comes out of blue LED, and the

light got blocked and scattered about, The fluorescent substance of green LED is excited, it will

be in the state where green LED which went out lit up, and the mixed colors of both LED will
occuh

[0005]Therefore, when the place made into the object of this invention makes resin of LED

contain a wavelength conversion material and wavelength changing of a light emitting chip is

performed, When a fluorescent pigment is used [ and ] for the purpose of improving condensing
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of luminescence converted first and raising the luminosity of LED, it sets it as another purpose

to provide LED to which mixed colors do not happen even if it approaches and installs LED from

which wavelength differs.

[0006]

[Means for solving problem]The first resin in which LED of the present invention is LED which

seals the whole light emitting device by which the light emitting chip was placed on the bottom

part of the cup which reflects luminescence of a light emitting chip in the luminescence

observation surface side by resin, and the aforementioned resin is filled up with the

aforementioned inside of a cup, It consists of second resin which surrounds the first resin, and

the fluorescent substance which converts the luminous wavelength of a light emitting chip to

other wavelength, or the filter substance which absorbs a part of luminous wavelength of a light

emitting chip contains to the above-mentioned first resin.

[0007]

[Function]In first resin for luminescence of a light emitting chip, it converts to desired

wavelength or LED of the present invention absorbs a part of unnecessary wavelength. Thus,

although the lights by which wavelength changing was carried out are scattered about in all

directions, it is reflected by the cup and most scattered lights are condensed at the

luminescence observation surface side. that is, since the cup of an application concerned

reflects the light by which wavelength changing was carried out with the wavelength conversion

material and can be condensed within first resin, the condensing efficiency of converted light is

markedly alike, and improves.

[0008]If it is filled up with first resin containing a fluorescent substance so that it may become

lower than the level surface of the edge of a cup when a wavelength conversion material is used

as a fluorescent substance, the mixed colors between LED can be prevented by interrupting an

incident light on the edge of a cup from the exterior, and not reaching even a fluorescent

substance. If it says simply, when keeping the first resin that makes the cup depth deep and

contains a fluorescent substance from overflowing a cup, the excitation source of a fluorescent

substance can be restricted only to the luminous wavelength of a light emitting chip.

[0009]

[Working examp|e]Fig.1 is a schematic cross section showing the structure of LED of one

working example of an application concerned, and is taken as the structure which sealed the

whole light emitting device which placed like Fig.2 the light emitting chip 1 which consists of

compound semiconductors on the leadframe 2 which has the cup 3 by resin.However, a different

place from sealing resin consists of the first resin 11 filled up with cup 3 inside, and the

second resin 12 which surrounds the first resin, to the first resin 11, it converts to other

wavelength or the wavelength conversion material 5 which is absorbed in part and to convert

contains the luminous wavelength of the light emitting chip.

[0010]An identical material may be sufficient as the material of the first resin 11 and second

resin, for example, it constitutes both from an epoxy resin, and shouldjust make only first resin

contain the fluorescent substance 5 in LED of the present invention. It cannot be

overemphasized that it may be the same as that of the resin 4 of Fig.2. If the wavelength

conversion material 5 is a fluorescent substance, fluorescent dye, a fluorescent pigment, a

fluorescent substance, etc., As long as it is the material which can convert the luminous

wavelength of a light emitting chip to other wavelength, what kind of thing may be used, If it is a

filter substance, the unnecessary wavelength of luminescence of a light emitting chip will be

absorbed, the material which receives color purity is chosen, and the inorganic and organic filter

paints which usually have the same color as the luminescent color of a light emitting chip are
used.

[0011]In order to obtain LED of such a structure, for example in an LED manufacturing process,

pre dip the inside of a cup which placed the light emitting chip 1 previously by resin in order to

usually drive out the air of the cup 3, but. It can obtain by making the first resin 11 contain the

wavelength conversion material 5, when pre dipping, and sealing by the second resin 12, after

the first resin 11 containing the wavelength conversion material 5 hardens. The first resin 11
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that includes the wavelength conversion material 5 previously may be injected into cup 3 inside.

thus, the inside of 3 of a cup is filled up with the first resin 11 containing the wavelength

conversion material 5, most lights by which wavelength changing was carried out by the first

resin 11 return in the reflector of the cup 3, and by reflecting in a luminescence observation

surface, condensing of LED is markedly alike and improves.

[0012]The first resin 11 and the second resin 12 are used as a different material, and the

external quantum efficiency of the light by which wavelength changing was carried out improves

by setting up to make small the refractive index of the first resin 11 and the second resin 12 in

order, and become close to the refractive index 1 of air. It cannot be overemphasized that a

material smaller than the refractive index of the light emitting chip 1 is selected into the
material of the first resin 11 in this case.

[O013]Fig.3 and Fig.4 are the schematic cross sections expanding and showing the portion of

the cup 3 of LED concerning other working examples of the present invention, and the state

with which Ei_g_._,I_*‘s___became convex, the surface of the first resin 11 hardened it, and the cup 3 was

filled up, and the state where Fig.4 became a concave conversely, and it hardened and filled up

are shown.Since it fills up so that the first resin 11 containing the fluorescent substance may

become lower than the level surface of the edge of the cup 3 and the cup 3 is not overflowed in

which state when the wavelength conversion material 5 is used as a fluorescent substance, The

extraneous light which excites a fluorescent substance by the edge of the cup 3 can be

intercepted, and the mixed colors of LED can be prevented.

[0014]

[Effect of the Invention]As described above, since converted light reflects inside a cup since

LED of the present invention has filled up the inside of a cup with first resin containing a

wavelength conversion material, and it is condensed, luminosity improves more than double.

When making first resin contain a fluorescent pigment, performing wavelength changing, making

the cup depth deep and keeping first resin from overflowing a cup, When the mixed colors

between LED do not occur, for example, a planar display is realized by LED, an image with

dramatically sufficient resolution can be acquired.

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the

original precisely.
2.**** shows the word which can not be translated.

3.In the drawings, any words are not translated.

[Brief Description of the Drawings]

[Drawing "l}The schematic cross section showing the structure of 1LED of the present
invention.

_[_D;rgw_i:j_g__;2:l_The schematic cross section showing the structure of the conventional LED.

[D;:a;yy_in_g___3j_The schematic cross section expanding and showing the portion of the cup 3 of LED

concerning other working examples of the present invention.

[!;rawgigngggg5flThe schematic cross section expanding and showing the portion of Kapp 3 of LED

concerning other working examples of the present invention.

[Explanations of letters or numerals]

1 Light emitting chip 2 Leadframe

3 Kapp 5 Wavelength conversion material
11 First resin 12 Second resin

[Translation done.]
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(54) PLANAR LIGHT SOURCE

(57)Abstract:

PURPOSE: To provide a planar light source wherein a

blue light emitting diode is used and white luminescence

is feasible, and wherein uniform white luminescence can
be observed.

CONSTITUTION: Light emitting diodes 1 are optically

connected with the end of a transparent light

transmitting plate 2. A fluorescent substance that emits

light when energized by the luminescence of the blue

light emitting diodes 1 and white powder that scatters

fluorescence, are mixed. The resultant mixture is

applied to either of the major surfaces of the light

transmitting plate 2 to form a fluorescence scattering

layer 3. The wavelength of the luminescence of the blue

light emitting diodes 1 is changed through the

fluorescence scattering layer 3.
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=i= NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the

original precisely.
2.**** shows the word which can not be translated.

3.ln the drawings, any words are not translated.

[C|aim(s)]

[Claim 1]A fluorescent substance which a blue light-emitting diode is optically connected to at

least one place of an end face of a transparent light guide plate, is further excited by

luminescence of the aforementioned blue light-emitting diode by either of the main surfaces of

the aforementioned light guide plate, and shows a fluorescence, A source of sheet-like light

which having the fluorescence scattering layer applied where white powder over which

fluorescence is scattered is mixed, carrying out wavelength changing of the luminescence of the

aforementioned blue light-emitting diode by the aforementioned fluorescence scattering layer,

and observing from the main surface side of a light guide plate of the aforementioned

fluorescence scattering layer and an opposite hand.

[Claim 2]The source of sheet-like light according to claim 1, wherein the main-light-emission

wavelength of the aforementioned blue light-emitting diode is shorter than 500 nm and a radiant

power output is not less than 500 microwatts.

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the

original precisely.
2.**** shows the word which can not be translated.

3.In the drawings, any words are not translated.

[Detailed Description of the Invention]

[0001]

[Industrial App|ication]The present invention relates to the source of sheet-like light which

starts the light source of the surface state used for the backlight of a display, an illuminated

operation switch, etc., especially can be preferably used as a backlight of a liquid crystal display.

[0002]

[Description of the Prior Art]EL and a cold cathode tube are used for the source of sheet-like

light for the backlights of the liquid crystal display generally used for a notebook sized personal

computer, a word processor, etc., for example. Itself of EL is a source of sheet-like light, a cold

cathode tube is made into the source of sheet-like light using a diffusion board, and the

luminescent color of the backlight of them is made white [ most ] now.

[0003]On the other hand, the light emitting diode (it is described as LED below.) is also used in

part as a light source for backlights. However, by the former, when obtaining white light using

LED, since there is only an about tens of microwatts radiant power output of blue LED, in order

to realize white light using other red LED and green LED, there is a fault that a color change is

large that it is hard to make the characteristic of these each color luminescence LED agree.

Since those LED was recognized visually in the near position as a backlight even if trichromatic

LED is gathered and it arranges in the same position geometrically on the same flat surface, it

was impossible to have used a uniform white light source. Therefore, if large-sized, the actual

condition is properly used with EL, and most backlights of white light using LED are not known

by a cold cathode tube, small size - the medium size now at the white source of sheet-like light

of the liquid crystal back light.

[0004]A|though the trial which surrounds and carries out the convert colors of the

circumference of a blue LED chip by resin containing a fluorescent substance also occurs partly

as a light source of white light or monochrome, since a chip periphery is exposed to the beam of

light of radiant intensity stronger than sunlight, degradation of a fluorescent substance poses a

problem, especially it is remarkable at an organic fluorescent pigment. Organic dye of ionicity

may cause an electrophoresis by direct-current electric field near the chip, and a color tone

may change. Even if the conventional blue LED does not have sufficient output to carry out

convert colors but carries out convert colors with a fluorescent substance, it is unusable.

[0005]

[Problem to be solved by the invention]The place which was accomplished in order that the

present invention might solve such a fault, and is made into the purpose, Realize the source of

sheet-like light which can be used mainly as a backlight and in which white light is possible

using LED, and. It is in providing the source of sheet-like light which can observe uniform white

light, and is in providing the source of sheet-like light which can emit light for arbitrary colors

other than white further, using the characteristic of LED excellent in reliability, and using for

various operation switches etc.

[0006]

[Means for solving prob|em]The fluorescent substance which blue LED is optically connected to

VIZIO 1 003

http://www4.ipd1.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fw. .. 2012/07/3 1



VIZIO 1003

JP,07-176794,A [DETAILED DESCRIPTION] 2/4 4-‘)

at least one place of the end face of a transparent light guide plate, and the source of sheet-

like light of the present invention is further excited by luminescence of the aforementioned blue

light-emitting diode by either of the main surfaces of the aforementioned light guide plate, and

shows a fluorescence, The fluorescence scattering layer applied where the white powder over

which light is scattered is mixed. (the main surface by the side of a fluorescence scattering

layer is hereafter called second main surface.) -- it has, wavelength changing of a part of

luminescence of the aforementioned blue light-emitting diode is carried out by the

aforementioned fluorescence scattering layer, and it is observed from the main surface (main

surface by the side of luminescence observation is called first main surface below.) side of the

light guide plate of the aforementioned fluorescence scattering layer and an opposite hand

[0007]Fig.'l is the plan view which looked at the light guide plate 2 of the source of sheet-like

light of the present invention from the fluorescence scattering layer 3 side. The light guide plate

2 consists of transparent materials, such as an acrylic and glass, and the light guide plate 2 and

the blue LED 1 are optically connected by embedding the blue LED 1 under the end face of the

light guide plate 2. that the blue LED 1 and the end face of the light guide plate 2 are connected

optically in the present invention, Not to mention embedding the blue LED 1, as it says

introducing the light of blue LED from the end face of the light guide plate 2, for example, is

shown in this figure, if it says simply, It is realizable by adhering blue LED and leading

luminescence of blue LED to the end face of the light guide plate 2 using an optical fiber etc.

[0008]Next, the fluorescence scattering layer 3 is scattering the fluorescence in the light guide

plate 2 with the white pigment at the same time it comes to apply the ink which prepared the

fluorescent substance and the white pigment and it carries out wavelength changing of the
luminescence of the blue LED 1 with a fluorescent substance so that a desired color can be

observed. So that the aforementioned fluorescence scattering layer 3 may especially be made

into dot form by Eig.j___and the surface brightness by the side of a first main surface may

become fixed. It is considered as a pattern which reduces the area of the fluorescence

scattering layer 3 per unit area by the side of a second main surface, and area of the end of

LED1 and the most distant second main surface is further made small a little slightly as

compared with the maximum area as LED1 is approached. Here, ** in _Eig_._j___expresses the

pattern of the fluorescence scattering layer 3. Although blue LED is made into the structure

allotted to one end face two pieces in _?_ig.j_, if a light guide plate is a quadrangle, to say nothing

of connecting LED, the number of LED will not be limited to all end faces on all sides. The

coating form of a fluorescence scattering layer and an application state can be suitably changed

so that luminescence observed from the first main surface side may be made into surface state

homogeneity according to the arrangement situation of LED.

[ooo9]

[Function]Ei,g,.,2,,is a schematic cross section at the time of mounting the source of sheet-like

light of the present invention as a backlight of a liquid crystal panel. The scatter reflection layer

6 which is on the second main surface side of the source of sheet-like light which this shows to

E_ig_._1_,, for example from barium titanate, titanium oxide, an aluminum oxide, etc., For example, the

light reflector with which the base 7 which consists of aluminum was laminated is installed, the

optical diffuser 5 by which the surface is considered as unevenness at the first main surface

side is installed, and these composition is not different from the backlight in particular that uses

a light source as a cold cathode tube.

[0010]As the arrow of Eig.;2”shows first, the light which came out of the blue LED 1 is emitted

to the exteriors other than a light guide plate in part near the chip, but a great portion of light

reaches the end face of a light guide plate in the inside of the light guide plate 2, repeating total

internal reflection. It is reflected by the reflecting film 4 formed in all end faces, and the light

which reached the end face repeats total internal reflection. At this time, a part of lights are

absorbed with a fluorescent substance, and wavelength changing of them is carried out

simultaneously, they are emitted [ a part of lights are scattered about by the fluorescence

scattering layer 3 provided at the second main surface side of the light guide plate 2 and ], and

the luminescent color observed from the first main surface side of the light guide plate 2 can

VIZIO 1 003

http://www4.ipd1.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fw. .. 2012/07/3 1



VIZIO 1003

JP,07-176794,A [DETAILED DESCRIPTION] 3/4 4-‘)

observe the light which synthesized such lights. For example, in the source of sheet-like light

which provided the fluorescence scattering layer 3 which consists of an orange fluorescent

pigment and white pigment, by the operation described previously, the luminescent color from

blue LED becomes white, and it can observe. A color tone can be arbitrarily adjusted with the

kind of fluorescent substance, and the mixture ratio of a white pigment. At the present

invention, the main-light-emission peak of especially the luminous wavelength of one blue LED

is shorter than 500 nm, and the radiant power output needs not less than 200 microwatts of

outputs of not less than 300 microwatts still more preferably. It is because it is in the tendency

for the light source of surface state luminescence with sufficient uniform luminosity to be hard
to be obtained even if it increases the number of blue LED which connects with the end face of

a light guide plate optically even if when it becomes it difficult to realize all the colors that a

luminous wavelength is not less than 500 nm and there are few the radiant power outputs than
200 microwatts.

[0011]

[Working example]

[Working example 1] The fluorescence scattering layer 3 was formed in one side of an acrylic

board about 2 mm thick by screen-stencil by the dot form pattern shown in Fig.1. The

fluorescent pigment which mixed ana product FAmade from SHINROIHI chemistry-001 whose

fluorescence scattering layer 3 is a red fluorescent pigment, and the company's FA-005 which

are green fluorescence paints, Barium titanate was mixed at a ratio of 1:5 by the weight ratio as

white powder, and what distributed it in the acrylic binder was printed and formed.

[0012]Next, after cutting the acrylic board with which the fluorescence scattering layer was

formed as mentioned above according to the desired pattern and grinding all the end faces

(cutting plane) of an acrylic board, the light guide plate 2 with which the fluorescence scattering

layer 3 was formed was obtained by forming the reflecting layer 4 which becomes a polished
surface from aluminum.

[O013]Two places and a hole are provided to the end face of the aforementioned light guide

plate 2, and it is a luminous wavelength of 480 nm to the hole. By embedding at a time one blue

LED which consists of a gallium nitride system compound semiconductor which has 1200

microwatts of radiant power outputs, respectively, the source of sheet-like light of the present

invention was acquired. When the blue LED of this source of sheet-like light was made to turn

on simultaneously, substantially uniform white surface state luminescence which is a little tinged

with yellowness was obtained from the luminescence observation surface side of the light guide

plate 2. the place which installed the optical diffuser 5 by which mat processing was previously

performed to the luminescence observation surface side, and the light reflector with which the

barium titanate layer 6 was applied on the aluminum base 7 at the fluorescence scattering layer

3 side, and was used as the light source for backlights -- from the optical diffuser 5 side --

completely -- surface state -- uniform white light was obtained. Luminosity was 55cd/m2.
[0014][Working example 2] Mix the fluorescence scattering layer 3 as yellow fluorescent dye,

and the company's Orenge-240 is substantially mixed in equivalent amount as LumogenF

Yellow-083 of BASF A.G., and orange fluorescent dye, When barium titanate was formed using

the thing mixed at a ratio of 1(co|or):200 by the weight ratio as the fluorescent dye which

dissolved them in butylcarbitol acetate, and a white substance and also the source of sheet-like

light of the present invention was acquired like the working example 1, substantially uniform

surface state luminescence was observed. When it was considered as the light source for

backlights still more nearly similarly, completely uniform surface state luminescence was
observed.

[0015]

[Effect of the Invention]As described above, the source of sheet-like light of the present

invention became possible [ realizing the source of sheet-like light by LED excellent in

reliability ] by having a fluorescence scattering layer containing the fluorescent substance which

can moreover carry out wavelength changing to the surface of one of the two of a light guide

plate by blue LED, and white powder using blue LED. And since the white powder of a
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fluorescence scattering layer has the operation which reflects the light by which wavelength

changing was carried out with the fluorescent substance, and makes it spread, there is little

amount of the fluorescent substance used to be used, and it ends. Since an LED chip and a

fluorescent substance do not meet with a convenient thing directly, there is little degradation of

a fluorescent substance and it does not cause the tone change of the source of sheet-like light

over a long period of time. Any color tones including white can be provided by changing the kind

of a fluorescent substance and white powder, a mixed amount, etc. about a color tone.

[0016]When the radiant power output of the blue LED most preferably used as a side which

excites a fluorescence scattering layer on the other hand considers it as a not less than 200-

microwatt thing, wavelength changing can be efficiently carried out with a fluorescent

substance, and the source of sheet-like light with a bright big area can be realized. Thus, the

source of sheet-like light of an application concerned can also be used for the illuminated

operation switch not only using the light source for backlights but a fluorescent substance, etc.

[Translation done.]
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* NOTICES *

JPO and INPIT are not responsible for any

damages caused by the use of this translation.

1.This document has been translated by computer. So the translation may not reflect the

original precisely.
2.**** shows the word which can not be translated.

3.In the drawings, any words are not translated.

[Brief Description of the Drawings]

[Drawing ‘l}The plan view which looked at the light guide plate 2 of the source of sheet-like light

of one working example of the present invention from the fluorescence scattering layer 3 side.

[_Df_aw_in_g__;2:l_The schematic cross section at the time of mounting the source of sheet-like light

of one working example of the present invention as a backlight.

[Explanations of letters or numerals]
1 Blue LED

2 Light guide plate

3 Fluorescence scattering layer

4 Reflecting layer

5 Optical diffuser

6 Scatter reflection layer
7 aluminum base

[Translation done.]
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Electronic Patent Application Fee Transmittal

Title of Invention: LIGHT EM|'|'|'|NG DEVICE AND DISPLAY

First Named Inventor/Applicant Name: Yoshinori Shimizu

Attorney Docket Number: 0020-5147PUS12

Utility under 35 USC111(a) Filing Fees

Sub-Total in

USD($)
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Description Fee Code Quantity
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Miscellaneous:

Total in USD ($) 180
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Electronic Acknowledgement Receipt

m

—

Title of Invention: LIGHT EMITTING DEVICE AND DISPLAY

I

Payment information:

Submitted with Payment yes—

—Authorized User ANDERSON,R|CHARD D.

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

File Listing:

Document . . File Size(Bytes)/ Multi Pages

443359

20120808lDS.pdf
81afc2ed7e15cc63aafc686e85af27558a013

ed4

Multipart Description/PDF files in .zip description

Miscellaneous Incoming Letter

Transmittal Letter

4167280

Foreign Reference JP7335942.pdf
e6b0a788aceb9be939136589012ea8418961

87e0a

Information:

3183622

Foreign Reference JP7099345.pdf
a1 bd8e471 0ca48a4a2dfee2a92c61483d31

b69bf

Information:

3820053

Foreign Reference JP7176794.pdf
25b29adbd35b4588661 7abbC214cfac31 a1

af7b4

Information:

911518
SGSearchReportdated2012070

Non Patent Literature Zpdf 1b085df251ebb0508859934ad038a61d04 ‘
7b63d

Information:

714004
SGSearchReportdated2012070

Non Patent Literature Spdf ad0e5dded079562712536b7360a5584242
b40021

Information:
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Fee Worksheet (SB06) fee-info.pdf f6ede363d9c6eb93800a77ada3e7f1Q2535
8015

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.

VIZIO 1003



VIZIO 1003

PTO/SB/17 (09-11)
Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
ersons are reuired to resend to a collection of information unless it disla s a valid OMB control number

Complete if Known

Appfication Number COl’If. NO.I

Filing Date November 09, 2010

First Named Inventor Y0ShI|'10|'I SHIMIZU

A I‘ t ’ ll t't t t .S 37 CFR 1.27
pp ican calms sma en I y s a us ee Art Unit 2812AB‘ MUSTAPHA

METHOD OF PAYMENT (check all that apply)

I:I Chelik Crfidit Card I:IMoney Order DNone DOther (please identify):
Deposit Account Deposit Account Number: o2'2448 Deposit Account Name: Birch’ Stewart’ Kolasch 8‘ Birch’ LLP

For the above-identified deposit account, the Director is hereby authorized to: (check all that apply)

Under the Paenivork Reduction Act of 1995 no

    
  

 
 

  

 
 

  
    

ECharge fee(s) Indicated below 3Charge fee(s) indicated below, except for the filing fee

Charge any additional fee(s) or underpayments of fee(s) Credit any ovemaymentsunder 37 CFR 1.16 and 1.17
WARNING: Information on this fonn may become public. Credit card information should not be included on this form. Provide credit card
information and authorization on PTO-2038.

FEE CALCULATION

1. BASIC FILING, SEARCH, AND EXAMINATION FEES
FILING FEES SEARCH FEES EXAMINATION FEES

S IIE t'gy S IIE fg S IIE tn
Application Type Fee (§) m|:aee(§n1. |=ee(§) mpie m Fee (Q mpiefinyl Fees Paid (§)
Utility 380 190 620 310 250 125

Design 250 125 I20 60 160 80

Plant 250 125 380 190 200 100

Reissue 380 190 620 310 750 375

Provisional 250 125 0 0 0 0

2. EXCESS CLAIM FEES §_"fl.3L§'fl¥
Fee Description E£9..I§I. Fee (§)
Each claim over 20 (including Reissues) 60 30
Each independent claim over 3 (including Reissues) 250 125
Multiple dependent claims 450 225

Total Claims Extra Claims Fee (§) Fee Paid (§) Multiple Dependent Claims

- 20 or HP = 0 x 0.00 Fee (Q Fee Paid (5)
HP = highest number of total claims paid for, if greater than 20.

lndep. Claims Extra Claims Fee (§)_ Fee Paid (§)
- 3 or HP = 0 X = 0.00

HP = highest number of independent claims paid for, if greater than 3.

3. APPLICATION SIZE FEE . _ .
If the specification and drawings exceed 100 sheets of paper (excluding electronically filed sequence or computer

listings under 37 CFR 1.52(e)), the application size fee due is $310 ($155 for small entity) for each additional 50
sheets or fraction thereof. See 35 U.S.C. 4l(a)( 1)(G) and 37 CFR l.l6(s).
Total Sheets Extra Sheets Number of each additional 50 or fraction thereof Fee (§) Fee Paid (§)

- 100 = 0 /50 = 0 (round up to a whole number) x = 0.00

4. OTHER FEE(S) F p ‘d (51
Non-English Specification, $130 fee (no small entity discount) ees al
Other (e.g., late filing surcharge): 1506 ' IDS F99 18000

SUBMITTED BY
. - 4. . ' '

cm. r ., .. « ~oam F2:.%:::'1l:.i‘°'
Name (PrintlType) D. Richard Anderson Co A [N A my Date August 8, 2012
This collection a ‘ « ation is required by 37 CFR 1.136. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to proce an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Ofticer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing the form, call 1-800-PTO-9199 and select option 2.

VIZIO 1003



VIZIO 1003

Docket No.: 0020-5147PUS12

(Patent)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application of:
Yoshinori SHIMIZU et a1.

Application No.: 12/942,792 Confirmation No.: 2357

Filed: November 09, 2010 Art Unit: 2812

For: LIGHT EMITTING DEVICE AND DISPLAY Examiner: A. B.

MUSTAPHA

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 223 13-1450

Dear Commissioner:

App1icant(s) hereby submit(s) an Information Disclosure Statement for consideration by

the Examiner.

1. LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION

The patents, publications, or other information submitted for consideration by the Office

are listed on the attached PTO/SB/O8.

II. COPIES

121 a. Copies of foreign patent documents, non-patent literature and other information

are provided.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py

VIZIO 1003



VIZIO 1003

Application No.: 12/942,792 Docket No.: 0020-5 147PUS12

Page 2 of 6

El b. REFERENCES PREVIOUSLY CITED OR SUBMITTED: Copies of any

information not provided can be found in one or more of the following applications which has

been relied upon for an earlier filing date under 35 U.S.C. § 120:

U.S. Application No. and U.S. Filing Date

12/548,614 filed August 27, 2009

III. CONCISE EXPLANATION OF THE RELEVANCE/OTHER INFORMATION

E! a. NON-ENGLISH LANGUAGE DOCUMENTS: A concise explanation of the

relevance of all non-English language patents, publications, or other information listed is as

follows:

An English language abstract and a full English machine translation is provided (as a

partial translation) for the following reference(s): JP 7—99345, JP 7-335942 and JP 7-

176794.

El b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE

COMMUNICATION:

An English language version of a Singaporean Examination and Search Report issued on

July 2, 2012 in foreign counterpart application No. 201007l5l—2 that indicates the degree of

relevance is attached.

An English language version of a Singaporean Examination and Search Report issued on

July 5, 2012 in foreign counterpart application No. 201007150-4 that indicates the degree of

relevance is attached.

IZI c. OTHER: The following additional information is provided.

JP 7-99345 and US 5,247,533 were cited in the Singaporean Examination and Search

Report issued on July 2, 2012. US 3,691,482 cited in the Singaporean Examination and Search

Report was previously cited in an IDS in USPTO.

JP 7-335942, JP 7—176794 and US 5,408,120 were cited in the Singaporean Examination

and Search Report issued on July 5, 2012.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py
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Application No.: 12/942,792 Docket No.: 0020-5l47PUS12

Page 3 of 6

Both JP 7-99345 and JP 7-176794 were previously cited in an IDS filed in the USPTO on

November 9, 2010. The full English machine translations for JP 7-99345 and JP 7-176794 are

now submitted for Examiner’s consideration.

IV. STATEMENT UNDER 37 C.F.R. 1.97 e

The undersigned hereby states that:

Cl a. Each item of information contained in the IDS was first cited in any

communication from a foreign patent office in a counterpart foreign application not more than §_(_)_

Qy_s prior to the filing of this IDS. This statement does not relate to English language

counterparts not listed in a communication from the foreign patent office. Such English language

counterparts are provided to aid the Exarniner’s consideration of non-English items first cited in

the communication from the foreign patent office; or

El b. Each item of information contained in the IDS was first cited in any

communication from a foreign patent office in a counterpart foreign application not more than

three months prior to the filing of this IDS. This statement does not relate to English language

counterparts not listed in a communication from the foreign patent office. Such English language

counterparts are provided to aid the Examiner’s consideration of non-English items first cited in

the communication from the foreign patent office; or

[I c. No item of information contained in the IDS was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person

signing the certification after making reasonable inquiry, no item of IDS was known to any

individual designated in 37 C.F.R. § l.56(c) more than three months prior to the filing of the

IDS; or

El (1. Some of the items of information in the IDS were cited in a communication from

a foreign patent office. Such items were first cited in a communication from a foreign patent

office in a counterpart foreign application not more than three months prior to the filing of this

IDS. This statement does not relate to English language counterparts not listed in a

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py
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Application No.: 12/942,792 Docket No.: 0020-5147PUS12

Page 4 of 6

communication from the foreign patent office. Such English language counterparts are provided

to aid the Examiner’s consideration of non—English items first cited in the communication from

the foreign patent office. As to the remaining items of information, to the knowledge of the

person signing the certification after making reasonable inquiry, such remaining items were not

known to any individual designated in 37 C.F.R. § l.56(c) more than three months prior to the

filing of this statement.

V. STATEMENT UNDER 37 C.F.R. § 1.704gd)g11

Patent Term Adjustment Reduction Should Not Apply

El The undersigned hereby states:

This Information Disclosure Statement is in compliance with 37 C.F.R. §§ 1.97 and 1.98

and will not be considered a failure to engage in reasonable efforts to conclude prosecution

(processing or examination) of the present application under 37 C.F.R. § 1.704(c)(6), (c)(8),

(c)(9), or (c)(10), because each item of information contained in the Information Disclosure

Statement:

El (i) Was first cited in any communication from a patent office in a counterpart

foreign or international application or from the Office, and this communication was not

received by any individual designated in § 1.56(c) more than thirty days prior to the filing

of the information disclosure statement; or

Cl (ii) Is a communication that was issued by a patent office in a counterpart foreign

or international application or by the Office, and this communication was not received by

any individual designated in § 1.56(c) more than thirty days prior to the filing of the

information disclosure statement.

VI. FEES

El a. This Information Disclosure Statement is being filed concurrently with the filing

of a new patent application or Request for Continued Examination. No fee is required.

El b. This Information Disclosure Statement is being filed within three months of the

filing date of an application. No fee is required.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py
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Application No.: 12/942,792 Docket No.: 0020-5 l47PUS12

Page 5 of 6

[I c. This Information Disclosure Statement is being filed before the mailing date of a

first Action on the merits. No fee is required. If a first Office Action on the merits has issued,

please consider this IDS under 37 C.F.R. § 1.97(c) and see the statement under 37 C.F.R.

§ l.97(e) above. If no statement has been made, charge our deposit account for the required fee.

El d. This Information Disclosure Statement is being filed before the mailing date of a

Final Office Action or before the mailing date of a Notice of Allowance (see 37 C.F.R.

§ l.97(c)(l)).

El No statement. The fee as required by 37 C.F.R. § l.l7(p) is provided.

or

Cl See the above statement. No fee is required.

IZI e. This Information Disclosure Statement is being filed after the mailing date of a

Final Office Action or after the mailing date of a Notice of Allowance (see 37 C.F.R. § l.97(d)),

see the statement above. The fee as required by 37 C.F.R. § l.l7(p) is provided.

VII. PAYMENT OF FEES

L7] The required fee is listed on the attached Fee Transmittal.

El No fee is required.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py

VIZIO 1003



VIZIO 1003

Application No.: 12/942,792 Docket No.: 0020—5147PUSl2

Page 6 of 6

If the Examiner has any questions concerning this IDS, please contact the undersigned. If

it is determined that this IDS has been filed under the Wrong rule, the USPTO is requested to

consider this IDS under the proper rule and charge the appropriate fee to Deposit Account No.

02-2448.

Dated: August 8, 2012 Respectfully submitted,

e~o»

By Cm”, ZQWW 64047,
D. Richard Anderson 1

“Registration No.: 40,439 COR’/W} 77’/V/MA
BIRCH, STEWART, KOLASCH & BIRCH, LLP

8110 Gatehouse Road, Suite 100 East
P.O. Box 747

Falls Church, VA 22040-0747
703-205-8000

Attachment(s):
PTO/SB/08

Document(s)

Foreign Patent Office Communication

Foreign Search Report
Fee

Other: Full English machine translations for JP 7-99345 and JP 7-176794.

EIEIIEIEIISIEI

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.goV

 
CONF {MATION NO.APPLICATION NO. F ING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO.

12/942,792 11/09/2010 Yoshinori Shimizu 0020—5147PUS 12 2357

2292 7590 08/09/2012

BIRCH STEWART KOLASCH & BIRCH EXAMINER
PO BOX 747 MUSTAPHA, ABDULFATTAH B

FALLS CHURCH, VA 22040-0747

2812

08/09/2012 ELECTRONIC

Please find below and/or attached an Office communication concerning this application or proceeding.

The time period for reply, if any, is set in the attached communication.

Notice of the Office communication was sent electronically on aboVe—indicated "Notification Date" to the

following e—mail address(es):

mailroom @ bskb.c0m

PTOL—90A (Rev. 04/07)
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UNITED STATES DEPARTMENT OF COMMERCE

U.S. Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O.Box1450

Alexandria, Virginia 22313-1450

APPLICATION NO.l FILING DATE FIRST NAMED INVENTORI ATTORNEY DOCKET NO.

CONTROL NO. PATENT IN REEXAMINATION

12/942,792 09 November, 2010 SHIMIZU ET AL. 0020-5 147PUS 12

EXAMINER

BIRCH STEWART KOLASCH & BIRCH

PO BOX 747 ABDULFATTAH MUSTAPHA
FALLS CHURCH, VA 22040-0747

ART UNIT PAPER

2812 20120801

DATE MAILED:

 

 
Please find below and/or attached an Office communication concerning this application or

proceeding.

Commissioner for Patents

The IDS of 07/23/2012 is considered.

/Charles D. Garber/

Supervisory Patent Examiner, Art Unit 2812

PTO-90C (Rev.04-03)
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PTOISBl08a (O7-O9)
Approved for use through 07/31/2012. OMB 0651-0031

US. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449AlPTO c°mP’9t9 if Known

Application Number 12/942792

INFORMATION DISCLOSURE Filing Date
First Named Inventor

2812

(U59 35 ”’a”Y sheets '35 ”e°e55'3’Y) Examiner Name A.B. MUSTAPHA

°°2°-5147'°“Si2
U.S. PATENT DOCUMENTS

Publication Date Name of Patentee or Pages, columns, Lines, Where
MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant

Figures Appear

FOREIGN PATENT DOCUMENTS

Examiner Foreign Patent Document P3995. C0|UmnS. Lines, Whef
Initial . Publication Date Name of Patentee or eh-.,-van: Passages or Re|e\/ant

C°””">’3 Number4Kind Code (if known)5 AP"“°a”‘ °f °“°"code Document Figures Appear

. . JP 7-335942 12-22-1995 Nichia Chem Ind Ltd. —

Examiner , ,, , , ,
Signature Considered 2
“ EXAMlNER: lnitial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation it not in conformance and not
Considered. Include copy of this form with next communication to applicant. 1. Applicant's unique citation design number (optional). 2 See Kinds Codes of
USPTO patent Documents. at www_uspto.gov or MPEP 901.04. 3. Enter Office that issued the document, by the two-letter code (WIPO Standard ST.3). 4. For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5. Kind of document by
the appropriate symbols as indicated on the document under WIPO Standard ST. 16 if possible. 6. Applicant is to place a check mark here it English language
Translation is attached.

This collection of information is required by 37 CFR 197 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 114. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form andlor suggestions for reducing this burden, should be sent to the Chief lnfonhation Offioer, U.S. Patent
and Trademark Office, PO. Box 1450 Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assisstance in completing the form, call 1-800-PTO-9199 (1-800-786.9199) and select option 2.
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PTO/SBI08b (07-09)
Approved for use through 07/31/2012. OMB 0651~0031

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 14498/PTO Complete I'fKn°Wn

INFORMATION DISCLOSURE """"°*“‘°"””"“"*’ jf’:‘;2;:)92
STATEMENT BY APPLICANT _ —f , , _

Flfst Named inventor Yoshmon Shgrmzu

(Use as many sheets as necessary)
Examine!‘ Name A.B. MUSTAPHA

Attorney Docket Number
NON PATENT LITERATURE DOCUMENTS

Examine,» ' Include name of the author (in CAPITAL LETTERS), title of the article (when appropriate), title of the
;nmaI * _ item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s),

publisher, city and/or country where published.

Singaporean Examination and Search Report issued on July 2, 2012 in counterpart Singapore Patent
Application No. 201007151-2.

Singaporean Examination and Search Report issued on July 5, 2012 in counterpart Singapore Patent
Application No. 201007150-4.

Examiner ,1 - ,, ;. I ;_ [I Date , W _‘.,ADt”,i..Ilfalt€l.. Mustapha. Q8/21/do E2
‘ EXAMINER: Initial it reference considered, whether or not citation is in conformance with MPEP 609. Draw line through citation if not in conformance and not
considered. include copy of this form with next communication to applicant.
1. Applicants unique citation designation number. (optional) 2. Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering,
preparing, and submitting the completed application form the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this fon'n and/or suggestions for reducing this burden, should be sent to the Cheif Information Officer, U.S. Patent and Trademark Office,
P.0. Box 1450 Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assisstance in completing the form, ca/I 1-800-PTO-9199 and select option 2.
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PTO/SB/17 (09-11)
Approved for use through 01/31/2014. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paerwork Reduction Act of 1995 no ersons are reuired to resend to a collection of information unless it disla s a valid OMB control number

 
 
 

 

Complete if Known
12/942,792 Conf. No.: 2357

November 09, 2010

Yoshinori SHIMIZU

A.B. MUSTAPHA

2812

0020-5147PUS12

 

   
 

Application Number

Filing Date

  
First Named Inventor

 
 

  

  

FEE TRANSMITTAL

U Applicant claims small entity status. See 37 CFR 1.27 _Art Unit

TOTAL AMOUNT OF PAYMENT ($) 180.00 Attorney Docket No_

METHOD OF PAYMENT (check all that apply)

I:Check Credit Card BMoncy Order l:l None EOther (please identify):
Deposit Account Deposit Account Number: °2'2448 Deposit Account Name: Bl’°h- Stewam K°la5°l" 8‘ Blrchv '-'-P

For the above-identified deposit account, the Director is hereby authorized to: (check all that apply)

  
 

 
 

  El Charge feels) Indicated beI°W B Charge fee(s) indicated below, except for the filing fee

Charge any additional fee(s) or underpayments of fee(s) ‘ -./ Credit an over a merits
under37 CFR1.16 and1.17 I y p y

WARNING: Information on this form may become public. credit card Information should not be included on this form. Provide credit card
information and authorization on PTO-2038.

FEE CALCULATION

1. BASIC FILING, SEARCH, AND EXAMINATION FEES

  

  
  

  
  
  
  

  

  
  

  
  

  
 

FILING FEEISE SEARCH FEES EXAMINATION FEESS t' II E ' II '

Application Type Fee (§)_ 3&9(gll Fee (§)  ¥(gm Fee (§) %Lfl(gin Fees Paid (§)
Utility 380 190 620 310 250 125

Design 250 125 120 60 160 80

Plant 250 125 380 190 200 100

Reissue 380 190 620 310 750 375

Provisional 25O 125 0 0 0 0

2. EXCESS CLAIM FEES Small Entity
Fee Description Ffilfil. Fee (§)
Each claim over 20 (including Reissues) 60 30
Each independent claim over 3 (including Reissues) 250 125
Multiple dependent claims 450 225

Total Claims Extra Claims Fee (§) Fee Paid (§) Multiple Dependent Claims

— 20 or HP = 0 x = 0-00 Fee (§)_ Fee Paid (§)
HP = highest number of total claims paid for, if greater than 20.

Indep. Claims Extra Claims Fee (§) Fee Paid (§)
- 3 or HP = 0 x = 0.00  

  
 

HP = highest number of independent claims paid for. if greater than 3.

3. APPLICATION SIZE FEE _ _ _
If the specification and drawings exceed 100 sheets ofpaper (excluding electronically filed sequence or computer

listings under 37 CFR l.52(e)), the application size fee due is $310 ($155 for small entity) for each additional 50

sheets or fraction thereof. See 35 U.S.C. 41%1)(l)(G) and 37 CFR l.l6(s).Total Sheets Extra Sheets Num er of each additional 50 or fraction thereof Fee (§) Fee Paid (§)
- 100 = 0 /50 = 0 (round up to a whole number) x = 0.00

Fees Paid (§)_

 

  

  
  

  
 

$10 fee (no small entity discount)

."'§"_x~"i<i._
AVZTAIUJZIZ

. V V , ‘ ' _
IV‘WA‘ '1' iezio
Name (Print/Type) D. Richard Anderson

This collection of information is required by 37 CFR 1.136. The information is required to obtain or retain a benefit by the public which is to tile (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 30 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form andlor suggestions for reducing this burden. should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office_ U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assistance in completing the form, call 1—800-PTO-9199 and select option 2.
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Telephone 703-205-8000

Date September 26, 2012 
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Docket No.: 0020-5 147PUS 12

(Patent)

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Application of:
Yoshinori SHIMIZU et al.

Application No.: 12/942,792 Confirmation No.: 2357

Filed: November 09, 2010 Art Unit: 2812

For: LIGHT EMITTING DEVICE AND DISPLAY Examiner: A.B. MUSTAPHA

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

Dear Commissioner:

Applicant(s) hereby submit(s) an Information Disclosure Statement for consideration by

the Examiner.

I. LIST OF PATENTS, PUBLICATIONS OR OTHER INFORMATION

The patents, publications, or other information submitted for consideration by the Office

are listed on the attached PTO/SB/08.

II. COPIES

121 a. Copies of foreign patent documents, non-patent literature and other information

are provided.

1] b. REFERENCES PREVIOUSLY CITED OR SUBMITTED: Copies of any

information not provided can be found in one or more of the following applications which has

been relied upon for an earlier filing date under 35 U.S.C. § 120:

U.S. A lication No. and U.S. Filin Date

12/028,062 filed February 8, 2008
 

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py
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Application No.: 12/942,792 Docket No.: 0020-5147PUS12

Page 2 of 6

III. CONCISE EXPLANATION OF THE RELEVANCE/OTHER INFORMATION

El a. NON-ENGLISH LANGUAGE DOCUMENTS: A concise explanation of the

relevance of all non-English language patents, publications, or other information listed is as

follows:

El b. ENGLISH LANGUAGE SEARCH REPORT OR FOREIGN PATENT OFFICE

COMMUNICATION: An English language version of the search report or Foreign Patent Office

communication that indicates the degree of relevance is attached.

IZI c. OTHER: The following additional information is provided.

US 3,882,502 and US 2012/0132857 were cited in an Office Action issued in co-pending

US Application 12/689,681 dated September 7, 2012.

IV. STATEMENT UNDER 37 C.F.R. § 1.9716)

The undersigned hereby states that:

Cl a. Each item of information contained in the IDS was first cited in any

communication from a foreign patent office in a counterpart foreign application not more than ;(_l_

Qay_s prior to the filing of this IDS. This statement does not relate to English language

counterparts not listed in a communication from the foreign patent office. Such English language

counterparts are provided to aid the Examiner’s consideration of non-English items first cited in

the communication from the foreign patent office; or

[I b. Each item of information contained in the IDS was first cited in any

communication from a foreign patent office in a counterpart foreign application not more than

three months prior to the filing of this IDS. This statement does not relate to English language

counterparts not listed in a communication from the foreign patent office. Such English language

counterparts are provided to aid the Exarniner’s consideration of non-English items first cited in

the communication from the foreign patent office; or

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py
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Application No.: 12/942,792 Docket No.: 0020-5l47PUSl2

Page 3 of 6

El c. No item of information contained in the IDS was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person

signing the certification after making reasonable inquiry, no item of IDS was known to any

individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the filing of the

IDS; or

[I d. Some of the items of information in the IDS were cited in a communication from

a foreign patent office. Such items were first cited in a communication from a foreign patent

office in a counterpart foreign application not more than three months prior to the filing of this

IDS. This statement does not relate to English language counterparts not listed in a

communication from the foreign patent office. Such English language counterparts are provided

to aid the Examiner’s consideration of non-English items first cited in the communication from

the foreign patent office. As to the remaining items of information, to the knowledge of the

person signing the certification after making reasonable inquiry, such remaining items were not

known to any individual designated in 37 C.F.R. § 1.56(c) more than three months prior to the

filing of this statement.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py
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Application No.: 12/942,792 Docket No.: 0020-5 147PUS12

Page 4 of 6

V. STATEMENT UNDER 37 C.F.R. § 1.704gdgg1g

Patent Term Adjustment Reduction Should Not Apply

El The undersigned hereby states:

This Information Disclosure Statement is in compliance with 37 C.F.R. §§ 1.97 and 1.98

and will not be considered a failure to engage in reasonable efforts to conclude prosecution

(processing or examination) of the present application under 37 C.F.R. § l.704(c)(6), (c)(8),

(c)(9), or (c)(10), because each item of information contained in the Information Disclosure

Statement:

E (i) Was first cited in any communication from a patent office in a counterpart

foreign or international application or from the Office, and this communication was not

received by any individual designated in § 1.56(c) more than thirty days prior to the filing

of the information disclosure statement; or

Cl (ii) Is a communication that was issued by a patent office in a counterpart foreign

or international application or by the Office, and this communication was not received by

any individual designated in § 1.56(c) more than thirty days prior to the filing of the

information disclosure statement.

VI. FEES

El a. This Information Disclosure Statement is being filed concurrently with the filing

of a new patent application or Request for Continued Examination. No fee is required.

El b. This Information Disclosure Statement is being filed within three months of the

filing date of an application. No fee is required.

El c. This Information Disclosure Statement is being filed before the mailing date of a

first Action on the merits. No fee is required. If a first Office Action on the merits has issued,

please consider this IDS under 37 C.F.R. §l.97(c) and see the statement under 37 C.F.R.

§ 1.97(e) above. If no statement has been made, charge our deposit account for the required fee.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py
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Application No.: 12/942,792 Docket No.: 0020-5147PUSl2

Page 5 of 6

El (1. This Information Disclosure Statement is being filed before the mailing date of a

Final Office Action or before the mailing date of a Notice of Allowance or before an action that

otherwise closes prosecution in the application (see 37 C.F.R. § 1.97(c)(l)).

El No statement. The fee as required by 37 C.F.R. § 1.l7(p) is provided.

01'

El See the above statement. No fee is required.

IZI e. This Information Disclosure Statement is being filed after the mailing date of a

Final Office Action or after the mailing date of a Notice of Allowance or after an action that

otherwise closes prosecution in the application (see 37 C.F.R. § 1.97(d)), see the statement

above. The fee as required by 37 C.F.R. § l.17(p) is provided.

VII. PAYMENT OF FEES

IZI The required fee is listed on the attached Fee Transmittal.

El No fee is required.

BIRCH, STEWART, KOLASCH & BIRCH, LLP DRA/CET/py
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Application No.: 12/942,792 Docket No.: 0020-5147PUS12

Page 6 of 6

If the Examiner has any questions concerning this IDS, please Contact the undersigned. If

it is determined that this IDS has been filed under the wrong rule, the USPTO is requested to

consider this IDS under the proper rule and charge the appropriate fee to Deposit Account No.

02-2448.

Dated: September 26, 2012

 
Registration No.: 40,439

BIRCH, STEWART, KOLASCH & BIRCH, LLP

8110 Gatehouse Road, Suite 100 East
P.O. Box 747

Falls Church, VA 22040-0747
703-205-8000

Attachment(s):
I21 PTO/SB/0

IZI Document(s)

El Foreign Patent Office Communication

Cl Foreign Search Report
[Z1 Fee

III

Other: Cd.-

BIRCH, STEWART, KOLASCI-I & BIRCH, LLP DRA/CET/py
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PTOISBIO8a (07-09)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office: US. DEPARTMENT OF COMMERCE
Under the Paperwork reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449A/PTO C°mPIet9 if Known

Application Number 12/942792

INFORMATION DISCLOSURE F,.,,,9 We
First Named Inventor

2812

(U59 33 ”’a”-V sheets as "9°e55a’Y) Examiner Name A.B. MUSTAPHA

°°2°-5‘47P”S*2
U.S. PATENT DOCUMENTS

Examiner ‘ Publication Date Name of Patentee or Pages, columns, Lines, Where
MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant

Figures Appear

Foreign Patent Document Name of Patentee or

Ccougmp Number4Kind Code (if known)5 Appncam °f Cited0 e

Examiner

Signature Considered

" EXAMINER: lnitial if reference considered, whether or not citation is in confonnance with MPEP 609, Draw line through citation if not in conformance and not
Considered. include copy of this form with next communication to applicant. 1. Applicants unique citation design number (optional). 2 See Kinds Codes of
USPTO patent Documents. at www.uspto.gov or MPEP 901.04. 3. Enter Office that issued the document, by the two-letter code (WlPO Standard ST.3). 4. For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5. Kind of document by
the appropriate symbols as indicated on the document under WlPO Standard ST. 16 if possible. 6. Applicant is to place a check mark here if English language
Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to tile (and by the
USPTO to process) an application. Confidentiality is governed by 35 USC. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form andlor suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent
and Trademark Office, PO Box 1450 Alexandria, VA 223134450‘ DO NOT SEND FEES OR COMPLETED FORMS TO THlS ADDRESS.
SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assisstance in completing the form, call 1-800-PTO-9199 (1—800—786. 9199) and select option 2.
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PTOISB/08b (07-09)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

 
 
 

 

  
 

Complete if Known

12/942,792

1 1 -09-1 0

Yoshinori Shimizu

Substitute for form 1449B/PTO

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

 

  
 

Application Number

Filing Date
First Named Inventor

 
 

 
 

  
 
 

 
 
 

 

(Use as many sheets as necessary)

 
Examiner Name

NON PATENT LITERATURE DOCUMENTS

Examiner ' include name of the author (in CAPlTAL LETTERS), title of the article (when appropriate), title of the
initia| * , item (book, magazine, journal, serial, symposium, catalog, etc.), date, page(s), volume-issue number(s),

publisher, city and/or country where published.

U.S. Office Action in co-pending application no. 12/689,681 dated September 7, 2012.

A.B. MUSTAPHA

0020-5147PUS12

 

Examiner Date
Signature Considered

’ EXAMINER: Initial if reference considered, whether or not citation is in confonnance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant.
1. Applicants unique citation designation number. (optional) 2. Applicant is to place a check mark here it English language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering,
preparing, and submitting the completed application form the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Cheif lnforrnation Officer, US Patent and Trademark Office,
P.O. Box 1450 Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assisstance in completing the form, call 1-800-PTO-9199 and select option 2.
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Electronic Patent Application Fee Transmittal

Title of Invention: LIGHT EM|'|'|'|NG DEVICE AND DISPLAY

First Named Inventor/Applicant Name: Yoshinori Shimizu

Attorney Docket Number: 0020-5147PUS12

Utility under 35 USC111(a) Filing Fees

Sub-Total in

USD($)

 

VIZIO 1003

Description Fee Code Quantity



VIZIO 1003

 S“:-S1-;(t$a)| in
Miscellaneous:

Total in USD ($) 180
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Electronic Acknowledgement Receipt

D

—

Title of Invention: LIGHT EMITTING DEVICE AND DISPLAY

I

Payment information:

Submitted with Payment yes—

—Authorized User ANDERSON, RICHARD D.

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)

VIZIO 1003
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

File Listing:

Document
Document Description File SIze(Bytes)/ Multl PagesNumber Message Digest Part /.zip (if appl.)

431816

20120926|DS.pdf
edaf928dbe060c0l 76fcl 5b07fb5436a7229

f0ae

Multipart Description/PDF files in .zip description

Document Description  

Transmittal Letter

Foreign Reference

Fee Worksheet (SB06) fee-info.pdf
335 l edc7655c85bl d26762d 1 E5331 c60f78l

7eabb

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.

VIZIO 1003
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PTOISBIO8a (07-09)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office: US. DEPARTMENT OF COMMERCE
Under the Paperwork reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

Substitute for form 1449A/PTO C°mPIet9 if Known

Application Number 12/942792

INFORMATION DISCLOSURE F,.,,,9 We
First Named inventor

2812

(U59 33 ”’a”-V sheets as "9°e55a’Y) Examiner Name A.B. MUSTAPHA

°°2°-5‘47P”S*2
U.S. PATENT DOCUMENTS

Examiner ‘ D°°””‘em Number Publication Date Name of Patentee or Pages, columns, Lines, Where
, 2 _ MM-DD-YYYY Applicant of Cited Document Relevant Passages or Relevant

Number - Kind Code (If known) Figures Appear

-’ xl“«’i=/ 1 US-2°12/°132857- 05-31-2°12 —
I US—3, 882,502 05-06-1975 Peabody et al.

N

Pages, columns, Lines, Wher
Publication Date Name of Patentee or - eievang passages or ReievamMM-DD—YYYY Applicant of Cited

Document Figures Appear

Examiner
Initial “

Examiner , ‘ I Date
Signature /Abdulfattah iviustaphax Considered

" EXAMINER: initial if reference considered, whether or not citation is in confonnance with MPEP 609, Draw line through citation if not in conformance and not
Considered. lnclude copy of this form with next communication to applicant. 1. Applicants unique citation design number (optional). 2 See Kinds Codes of
USPTO patent Documents. at www.uspto.gov or MPEP 901.04. 3. Enter Office that issued the document, by the two-letter code (WlPO Standard ST.3). 4. For
Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document. 5. Kind of document by
the appropriate symbols as indicated on the document under WlPO Standard ST. 16 if possible. 6. Applicant is to place a check mark here if English language
Translation is attached.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to tile (and by the
USPTO to process) an application. Confidentiality is governed by 35 USC. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete,
including gathering, preparing, and submitting the completed application form the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form andlor suggestions for reducing this burden, should be sent to the Chief Information Officer, US. Patent
and Trademark Office, PO Box 1450 Alexandria, VA 223134450‘ DO NOT SEND FEES OR COMPLETED FORMS TO THlS ADDRESS.
SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assisstance in completing the form, call 1-800-PTO-9199 (1—800—786. 9199) and select option 2.
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PTOISB/08b (07-09)
Approved for use through 07/31/2012. OMB 0651-0031

U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork reduction Act of 1995, no persons are required to respond to a collection of information unless it contains a valid OMB control number.

 
 
 

 

  
 

Complete if Known

12/942,792

1 1 -09-1 0

Yoshinori Shimizu

Substitute for form 1449B/PTO

INFORMATION DISCLOSURE

STATEMENT BY APPLICANT

 

  
 

Application Number

Filing Date  
 
 

  
  First Named Inventor

 
 

 
 

 

(Use as many sheets as necessary)

 
Examiner Name

NON PATENT LITERATURE DOCUMENTS

Examiner cite include name of the author (in CAPlTAL LETTERS), title of the article (when appropriate), title of the T 2
initia| * , item (book, magazine, journal, serial, symposium, catalog, etc.), date. page(s), volume-issue number(s),

publisher, city and/or country where published.

U.S. Office Action in co-pending application no. 12/689,681 dated September 7, 2012.

A.B. MUSTAPHA

0020-5147PUS12

 

E"a”““e’ /Abdulfattah l‘v’iU“taphal" Date , 0 ,O2,-204 2I / l ESignature Considered 
’ EXAMINER: Initial if reference considered, whether or not citation is in confonnance with MPEP 609. Draw line through citation if not in conformance and not
considered. Include copy of this form with next communication to applicant.
1. Applicants unique citation designation number. (optional) 2. Applicant is to place a check mark here if English language Translation is attached.
This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO
to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 2 hours to complete, including gathering,
preparing, and submitting the completed application form the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you require
to complete this form and/or suggestions for reducing this burden, should be sent to the Cheif information Officer, U.S. Patent and Trademark Office,
P.O. Box 1450 Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Ifyou need assisstance in completing the form, call 1-800-PTO-9199 and select option 2.
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PART B - FEE(S) TRANSMI'I‘TAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450
or E3; (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if required). Blocks 1 through 5 should be completed where
ap ropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current corres ondence address as
in icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate " E ADDRESS" formaintenance fee notifications. ,

CURRENT CORRESPONDENCE ADDRESS (Now: Use Block 1 for any change 6!’ address) Note: A certificate of mailin can only be used for domestic mailings of the
Fee(s) Transmittal. This certi icate cannot be used for any other accompanying

papers. Each additional paper, such as an assignment or formal drawing, mustave its own certificate of mailing or transmission.

 

2292 7590 07/12/2012

BIRCH STEWART KOLASCH & BIRCH ’ LLP Certificate of Mailing or Transmission
PO BOX 747 I hereb ' ceiti that this Fee(s Transmittal is being deposited with the United

LS CHURCH VA 22040 0747 Séairtes qistal delrvip/p sufliscéeéiitgpgétfigeggr first gloass mailbip an fenvelope_ a esse to e ai to a ress a ve. o in acsimile
FAL ’ transmitted to the IJSPTO (571) 273-2885, on the date indicatled belgw.

 

 

APPLICATION NO. FILING DATE FIRST NANIED INVENTOR ATTORNEY DOCIGET NO. CONFIRMATION NO.

l2/942,792 1 1/09/2010 Yoshinori Shimizu 0020-5 l47PUS 1 2 2357

TITLE OF INVENTION: LIGHT EMITTING DEVICE AND DISPLAY

 
  

APPLN. TYPE SMALL ENTITY ISSUE FEE DUE PUBLICATION FEE DUE PREV. PAID ISSUE FEE TOTAL FEE(S) DUE DATE DUE

NO $0 $2649‘nouprovisional $~1-746- I11 0 1 $300 10/12/2012
.9070.

MUSTAPHA, ABDULFATTAH B 2812 438—021000
 

 
 

  

  1. Change of correspondence address or indication of "Fee Address" (37
CFR 1.363).

13 Chan e of corres ndence address (or Change of Correspondence
Address Term PTO! B/122) attached.
1:] "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer
Number is required.

2. For printing on the patent front page, list
(1) the names of up to 3 registered patent attorneys
or agents OR, alternatively,

(2) the name of a single firm (having as a member a 2
registered attorney or agent) and the names of up to
2 registered patent attorneys or agents. If no name is 3
listed, no name will be printed.

1 Birch, Stewart, Kolasch & Birch, LLP

   

3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assi nee is identified below, no assignee data will appear on the patent. If an assignee is identified below, the document has been filed for
recordation as set forth in 37 C 3.11. Completion of this form is NOT a substitute for filing an assignment.
(A) NAME OF ASSIGNEE (B) RESIDENCE: (crry and STATE on COUNTRY)

NICHIA CORPORATION Ana"-Sh?» Japan

Please check the appropriate assignee category or categories (will not be printed on the patent) : 1:1 Individual 12 Corporation or other private group entity 1:1 Government 

4a. The following fee(s) are submitted: 4b. Payment of Fee(s): (Please first reapply any previously paid issue fee shown above)
12] Issue Fee 13 A check is enclosed.

E Publication Fee (No small entity discount permitted) [3 Payment by credit card. Form PTO-2038 is attached.

1:1 Advance Order — # of Copies ®The Director is hereby authorized to charge the reguired fee(s), any deficiency, or credit anyoverpayment, to Deposit Account Number 02-2 48 (enclose an extra copy of this form). 

5. Change in Entity Status (from status indicated above)

D 21. Applicant claims SMALL It status.ee 3 El’)

‘ .

\

 D b Applicant is no longer claiming SMALL ENTITY status. See 37 CFR l.27(g)(2).
or agent; or the assignee or other party in  

 
 

 

 

r 5

Typed or printed name D. Richard Anderson Registration No. 40.439

 
 Authorized Signature Date OC1°bel' 11» 2012

This collection of information is required by 37 CFR 1.31 I . The information is re uired to obtain or retain a benefit by the public which is to file (and by the USPTO to process)
an application. Confidentiality is governed by 35 U.S.C. I22 and 37 CFR 1.14. is collection is estimated to take 12 minutes to complete, including gatheiing, preparing, and

submitting the completed application form to the USPTO. Time will vaar de riding upon the individual case. Any comments on the amount of time you require to com letethis form and/or su gestions for reducing this burden, should be sent to e C ief In ormation Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, .0.
Box 1450, Alexan ria. Virginia 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
Alexandria, Virginia 22313-1450.
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number. 

PTOL—85 (Rev. 02/ I 1) Approved for use through 08/31/2013. OMB 0651-0033 U.S. Patent and Trademark Office; L'.S. DEPARTMENT OF COMMERCE
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Electronic Patent Application Fee Transmittal

Application Number: 12942792

Filing Date: 09-Nov-2010

Title of Invention: LIGHT EM|'|'|'|NG DEVICE AND DISPLAY

First Named Inventor/Applicant Name: Yoshinori Shimizu

Attorney Docket Number: 0020-5147PUS12

Filed as Large Entity

Utility under 35 USC111(a) Filing Fees

Sub-Total in

Description Fee Code Quantity USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Patent-Appeals-and-Interference:

Post-AlIowance-and-Post-Issuance:

Utility Appl issue fee 1501 1770 1770
I 300 300Publ. Fee- early, voluntary, or normal 1504
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 S“:-S1-|;(t$a)| In

Total in USD ($) 2070
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Electronic Acknowledgement Receipt

D

—

Title of Invention: LIGHT EMITTING DEVICE AND DISPLAY

I

Payment information:

Submitted with Payment yes—

—Authorized User ANDERSON, RICHARD D.

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:

Charge any Additional Fees required under 37 C.F.R. Section 1.16 (National application filing, search, and examination fees)

Charge any Additional Fees required under 37 C.F.R. Section 1.17 (Patent application and reexamination processing fees)
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Charge any Additional Fees required under 37 C.F.R. Section 1.19 (Document supply fees)

File Listing:

Document . . File Size(Bytes)/ Multi Pages

115405

Issue Fee Payment (PTO-85B) 20121011|ssueFee.pdf 3a11e84b22057a224780d23d6b7a272619
0d4496

Information:

Fee Worksheet (SB06) fee-info.pdf
fce7l 00ffl 5l78l23825f208d6l f309df9c7‘

f8

Total Files Size (in bytes) 147140

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO ofthe indicated documents,

characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt similar to a
Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

lfa new application is being filed and the application includes the necessary components for a filing date (see 37 CFR

1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date shown on this

Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

lfa timely submission to enter the national stage of an international application is compliant with the conditions of 35

U.S.C. 371 and other applicable requirements a Form PCT/DO/E0/903 indicating acceptance of the application as a

national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt, in due course.

New International Application Filed with the USPTO as a Receiving Office

lfa new international application is being filed and the international application includes the necessary components for

an international filing date (see PCT Article 11 and MPEP 1810), a Notification of the International Application Number

and ofthe International Filing Date (Form PCT/R0/105) will be issued in due course, subject to prescriptions concerning

national security, and the date shown on this Acknowledgement Receipt will establish the international filing date of

the application.
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450
Alexandria, Virginia 22313-1450
www.uspto.gov

APPLICATION NO. ISSUE DATE PATENT NO. ATTORNEY DOCKET NO. CONFIRMATION NO.

 
12/942,792 11/13/2012 8309375 0020—5147PUS12 2357

2292 7590 10/24/2012

BIRCH STEWART KOLASCH & BIRCH
PO BOX 747

FALLS CHURCH, VA 22040-0747

ISSUE NOTIFICATION

The projected patent number and issue date are specified above.

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)

(application filed on or after May 29, 2000)

The Patent Term Adjustment is 0 day(s). Any patent to issue from the above—identified application will include

an indication of the adjustment on the front page.

If a Continued Prosecution Application (CPA) was filed in the above—identified application, the filing date that

determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information

Retrieval (PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the

Office of Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee

payments should be directed to the Application Assistance Unit (AAU) of the Office of Data Management

(ODM) at (571)-272-4200.

APPLICANT(S) (Please see PAIR WEB site http://pair.uspto.gov for additional applicants):

Yoshinori Shimizu, Naka-gun, JAPAN;
Kensho Sakano, Anan-shi, JAPAN;

Yasunobu Noguchi, Naka-gun, JAPAN;
Toshio Moriguchi, Anan-shi, JAPAN;

The United States represents the largest, most dynamic marketplace in the world and is an unparalleled location

for business investment, innovation, and commercialization of new technologies. The USA offers tremendous

resources and advantages for those who invest and manufacture goods here. Through SelectUSA, our nation

works to encourage and facilitate business investment. To learn more about why the USA is the best country in

the world to develop technology, manufacture products, and grow your business, visit SelectUSA.gov.

IR103 (Rev. 10/09)
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Case E3116-c:v—OO':345 D{)<’_:i_1i"1‘1{-_‘:‘i’IE 53 Filed £}3.i23l16 Page 1 of 1 ED #1175

A0 120 (Rev. 08/10)

Mail Stop 8 REPORT ON THE
TO: Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN

P-0- BOX 1450 ACTION REGARDING A PATENT OR

Alexandria, VA 22313-1450 TRADEMARK 
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court Central District of California on the following

El Trademarks or Q Patents. ( El the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT

March 23, 2016 Central District of California
PLAINTIFF DEFENDANT

Nichia Corporation VIZIO, Inc.

PATENT OR DATE OF PATENT

TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

1 7,901,959 March 8, 2011 Nichia Corporation

2 7,915,631 March 29, 2011 Nichia Corporation

3 8,309,375 November 13, 2012 Nichia Corporation

4 7,855,092 December 21, 2010 Nichia Corporation

5 ‘

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY

El Amendment El Answer El Cross Bill D Other Pleading
PATENT OR DATE OF PATENT

TRADEMARK N0. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

DJ

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

 
Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy

237390271  
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Case 8:15—cv—Q1%3~[‘2E\:'iC%-KEES Docurraerat 14 Fiieci G3.i23;'16 1 of 1 Page ED #:41

A0 120 (Rev. 08/10)

Mag; Step 3 REP()R’I’ 0N THE
Bin.-ctor uftiie US. Patent and Trademark Office FILING OR DETERMENATTGN OF AN

TO I

R9. Box 1450 A(‘,’i‘i()N REGARDENG A PATEN'i‘ OR
Aiexaniiria, VA 22313—1a£5{i TRAQEMARK 

in Compliance with 35 U.S.C. § 290 and/0r 15 U.S.C. § 1116 yea are hereby advised than a wait acztimi has been

in the District Court Cenirai District cf Caiifornia on tha ftallewiiag

fiacitiinarks or C] Paiems. ( the patent aciic-11 km/(iives 35 U.S.C. § 292.):

DOCKET NO. DATE FELED U.3. DESTRHCT COURT _ _ _ _
Sf-\CVi5—i963~Di\./iG—K "SEX ii/'23/2015 . . Cenirai Dssirsci of Caiafomaa
PLAIN D

VEZEO, inc. Vizo, inc.

PATENT OR DATE OF PATENT
‘ F Aim? 4 -“ i ARK

TRADEIVEARK OR TRADEMARK flOLD“RO P“ E“ OF‘ TRAJFM

DATE INCLUDED

E] Cross; Bill [:1 ()ti'ierPi(:aeii1ag
PATI€I\'T OR DATE OF FATE NT

'TT{.A.DE.Mr’\RK NO. OR T}'{.ADEN§r’\RK

in the ab0ve———--emitied Cass, the f0]1owi11gde::i,siun,has beenreta<i.ered.0r_iu.dgems:n1 issued:

D}_7.CISION,’JUDGEMENT

PEainiiff's Notice of Dismissai Pursuant to Federai Ruies of Civii Procedure 41(3) or (C) flied
3/21/2016.

(BY) DEPUTY CLERK DATE

KERY K. GRAY Ga. Kami 3/23/2016
 
Copy i-----{Egan initiation (if actiem, mail this cespy to Direcrmr Cupy 3------U pox: terminsatimn of a<:i‘i(m, msaii this capy in Birectssr
Ceipy 2------Upon filing dsscuanem adding p2ai:em(s), maifl this csspy tea flirecteii" Cnpy 4------Cases: file cupy
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