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According to International Patent Classification (IPC) of to both national classification and IPC
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G02B5/02, GO2F1/1335, GO02F1/13357
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Jitsuyo Shinan Koho

Kokai Jitsuyo Shinan Koho 1971-2006
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1922-1996 Jitsuyo. Shinan Toroku Koho
Toroku Jitsuyo Shinan Koho

1996-2006
1994-2006

Electronic data base consulted during the international search (name of data base and. where practicable, search terms used) ’

*C. DOCUMENTS CONSIDERED TO BE RELEVANT
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Citation of docmment, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X WO 03/102642 A2
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11 December,
Page .5,
27; page 10,
13, line 18 to page 14,
8 to page 17,
18, line 5; page 19,
to 3, 5, 8, 10, 11,
& JP 2005-527864 A
& EP 1508062 A2

& KR 2005/004238 A
& CN 1656395 A

Y 2003
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(3M INNOVATIVE PROPERTIES

(11.12.03),
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line 32 to page 11,
line 4;
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14-16
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2003/223216 Al
2003/221696 Al
2004/05090 A
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D See patent family annex.
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T B earlier application or patent but published on or after the international filing
date .
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cited to establish the publication date of another citation or other
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“0"  document referring to an oral disclosure, use, exhibition or other means

“P"  document published prior fo the international filing date but later ﬂmn the
priority date claimed

“T"  later document published after the intemational filing date or priority
date and not in conflict with the application but cited {o understand
the principle or theory underlying the invention

“X*“docuinent of particular relevance; the claimed invention cannot be
considerad novel or cannot be considerad to involve an inventive
step when the document is taken alone

*Y" document of particular reie\ance the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such doc s, such comt ion
being obvious to a person skilled in the anl

document member of the same patent family
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Date of the actual completion of the international search
24 November, 2006 (24.11.06)

Date of mailing of the international search report
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Box Ne. II Observations where certain claims were found unsearchable (Continuation' of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:

because (hey relate to parts of the international application fhat do not comply with the prescribéd requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent ciauns and are not drafied in accordance with the second and third sentences of Rule 6.4(a).

Box No. IIT Observations where unity of invention is lackiﬁg (Continuation of item 3 of first sheet)

This International Searching Authonty found multiple inventions in this international apphcatmﬁ as follows:

‘The inventions of claims 6-7 have “a special technical feature” relatlng
to that a resin having a refractivity higher by 0.05 or above than the resin
forming the second lens portion is £illed between the deflection lens sheet
having the first lens portion and the second lens portion. The inventions
of claims 1-5, 8-16 do not have “any special technical feature” or even if
they do have one, it is different from “the special technlcal feature” of
the inventions of claims 6-7.

There is no technical relationship between the inventions of claims 6-7
and the inventions of claims 1-5, 8-16 involving one or more of the same
or corresponding special technical feature. (Continued to extra sheet)

L. D As all required additional search fees were timely paid hy the applicant, this international search report covers all searchable
claims.

W

As all searchable claims could be searched without effort Jushfymc an additional fee, this Authority did ot invite payment of
any addiftional fee.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were pauL specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international sedrch report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest ] The additional search fees were accompanied by the applicant’s protest and, where apphcable
the payment ofa protest fee..

D The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the pavment of additional search fees.
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_Accordingly, the inventions are not so linked as to form a single
general inventive concept.
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Abstract of WO 03044870 (A1)

The invention concerns an illuminating device using
light-emitting diode (LED) properties, with high
luminasity, very economical, redirected and
scattered by one or several transparent optical
components, providing illumination powered either 1
by the power grid, or solar or wind turbine energy. ’
The device consists in particular of a housing (7)
containing the printed circuit (10) sliding on four rods
(17), the transparent optical component (1) is
assembled to the housing (7) with four screws (13).
The endless micrometer screw (12) vary by
screwing and unscrewing the illuminating angle (F)
by modifying the focal distance between the LED's
(5) and the polished concave optical housings (2)
positioned in the same axis. The printed circuit (10)
bearing the LED's (5) is supplied with electric power .
by the supply line (18).; The inventive device is G,
designed for illumination, in particular when there is

need for an economical self-powered illumination

device.
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{54) Title: LIGHT-EMITTING DIODE ILLUMINATING OPTICAL DEVICE
{54) Titre : DISPOSITIF OPTIQUE D’ECLAIRAGE A DIODES ELECTROLUMINESCENTES

(57) Abstract: The invention concerns an illuminating device using light-emitting
diode (LED) properties, with high luminosity, very economical, redirecied and scat-
7 tered by one or several transparent optical components, providing illumination pow-
ered either by the power grid, or solar or wind turbine energy. The device consists
in particular of a housing (7) containing the printed circuit (10) sliding on four rods
(17), the transparent optical component (1) is assembled to the housing (7) with four
screws (13). The endless micrometer screw (12) vary by screwing and unscrewing the
5 illuminating angle (F) by modifying the focal distance between the LED’s (5) and the
polished concave optical housings (2) positioned in the same axis. The printed circuit
(10) bearing the LED’s (5) is supplied with electric power by the supply line (15). The
inventive device is designed for illumination, in particular when there is need for an

16
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PLETITIENLINE:
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2 \ 10 econormical self-powered illumination device.
>
i 6a
. ;\j (57) Abrégé : La présente invention concerne un dispositif d'éclairage utilisant
6. % | -' 12 les propriétés de diodes ¢électroluminescentes ou LED, a grande luminosité, trés

%7
4

i

économes, redirigée et étalée par une ou plusieurs pidces optigues transparentes,

permet I'éclairage alimenté soit par le secteur électrique, soit au moyen des énergies
4 solaires ou éoliennes. Le dispositif est constitué notamment du boitier (7) contenant
le circuit imprimé (10) coulissant sur 4 tiges (17), la piece optique transparente (1) est
assemblée au boitier (7) par 4 vis (13). La vis micrométrique sans fin (12) permet en
vissant ou dévissant de faire varier I’angle d’éclairement (F) en modifiant la distance
focale entre les LED (5) et les logements optiques concaves polis (2) positionnés dans
le méme axe. Le circuit imprimé (10) portant les LED (5) est alimenté en énergie
électrique par le fil d’alimentation (15). Le dispositif selon I'invention est destiné &
1'éclairage, surtout lorsqu’il faut recourir économiquement & un dispositif autonome
en alimentation électrique.
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-1 -
Dispositif optique d'éclalrage & diodes électroluminescentes.

La présente invention concerne un dispositif d'éclalrage utllisant les propriétés de
diodes électroluminescentes ou LED, & grande luminosité, trés économes en énergie et
d'une frés grande durée de vie, dont la source de lumiere directionnelle, redirigée et
élalée par une ou plusieurs piéces opliques fransparentes, permet léclairage ou le
balisage en bas voltage notamment & faide de dispositifs autonomes d‘alimentation
en énergie électrique basés sur la captation et le stockage des énergies naturelles
solaires ou éoliennes,

Lles systemes ou appareillages destinés & l'éclairage étaient réalisés jusqud
aujourd’hul & l'aide de lampes & Incandescence, fluocrescente, halogéne, ou néon.

La consommation relativement importante de ces lampes ( de 4W & 300W selon les
besoins d'éclairage), alimentées principalement en 220 volts, leur durée de vie
relativement courfe (en moyenne 10.000 heures), leur dégagement de chaleur
relativement important (50 a 120°%), fimpossibilité de les faire clignoter sans écourter leur
durée de vie (éclairage de sécurité ou routier...), limitent leur utilisation et n‘autorisent
gu‘une dlimentation par le réseau électique altemnatif, sans possibilité sérieuse d'étre
alimentées en autonomie d'énergie.

Lles diocdes électroluminescentes appelées aussi LED (Light Emetffing Diodes),
économes en éneigle, ne pouvaient éire ullisées auparavant, que pour un usage
imité & des voyants lumineux de couleurs rouge, jaune, ambre, vert, ou bleu, dont
f'unité de mesure dintensité lumineuse éfait compris entre 30 ef 800 milliCandelas,
fabsence de diodes suffisamment puissantes et émettant une couleur blanche ne
permeliait pas alors d'envisager un éclairage ou un bdlisage identique tant en
puissance qu'en couleur d'éclairement a celui de lampes & filament incandescent, ou
de lampes fluorescentes.

L'exemple pratique des utllisations les plus connues de ce type de diodes ou LED
sont les voyants lumineux ou de contidle de matériels informatiques ou robotiques,
d'ordinateurs, d'appareils vidéos, audics, ou ménagers. Dans une autre ulilisation
connue, le groupement de ces diodes, la plupart du femps de couleur rouge ou jaune,
est destiné & former les messages & défilement de jounaux lumineux, pllotées par des
logiciels reliés G des circuits infégrés.

Uapparition sur le marché au cours de lannée 1999, de diodes
électroluminescentes blanches & trés faible consommation d'énergie (20 MiliAmpéres
par LED) et & frés grande luminosité (5 & 15 Candelas, soif équivalent & 5 & 15 Waitts
lampe) alimentées en tiés bas voltage (3 & 4 Volis par diode) permet aujourd’hui
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d'envisager leur utilisation notfamment groupée au lieu et place de lampes d'éclairage
de type classique (incandescence, fluorescence ou néon) leur durée de vie éfant
environ de 150.000 heures.

Cependant, la paricularité de ces diodes élecholuminescentes & grande
luminosité, est que, plus la luminosité est grande, plus le faisceau de lumiere est étolt (6
& 10 degrés d'angle), ainsi limifé par la structure méme de ce composant électronique.,

Le faisceau lumineux émis est ainsi trés puissant en distance {une cinquantaine de
metres) avec un angle d'éclairement trés éfroit (6 & 10 degrés), au détiment d'une
propagation lumineuse étalée réclamée dans un éclairage traditionnel (30 a 360
degrés d'angle).

En cet état de la technique ce type de dicde ne pouvait éfre utilisé et substitué aux
moyens d'éclairage traditionnels, domestique, industilel ou urbain, sans envisager
préalablement la fransformation de la lumiere ponctuelle émise, & l'aide de dispositifs
propres & rediriger, étaler et égaliser la lumiére selon les angles divers imposés par les
besoins d"éclairage les plus courants,

Une fols cette mise au point effectuée, I'éclairage obfenu a falde de ces diodes
électroluminescentes sera 20 & 50 fois plus économe en énergie {en moyenne 6 Watts
au lieu de 150 Watls) et dune durée de vie 15 fois supérieure & un éclalrage traditionnel
(150.000 heures au lleu de 10.000 heures).

Le but de lInvention étalt donc de dresser un cahler des charges et de régler les
problémes techniques liés & la mise au polnt de cet éclarage & diodes
électroluminescentes (LED) et notamment :

1°) De répartir au moyen de disposififs optiques simples et adaptés les rayons de
lumiere ponctuelle et directionnelle provenant de ces diocdes électroluminescentes
groupees selon un pas varable, en fonction de leur rendement lumineux, pour en
obtenir une lumiere redirigee et egallsée.

2°) D'envisager plusieurs systémes de réparlition optique de la lumiere en rapport
avec l'angle d'éclairage ef le rayonnement souhaité dans les applications domestiques
industrielles et urbaines les plus courantes.

3% De concevolr des systemes de lidison électronique de ces digdes
électroluminescentes lorsquelles sont groupées, pour former des lampes ou des
rampes d'éclairage avec leurs raccordements ou connexions.

Petitioner Hisense USA Corporation
Exhibit 1002 - Page 705 of 836



10

16

20

25

30

35

‘WO 03/044870 PCT/FR01/03696

-3

4°) D'implanter ce dispostiif dans une infrastructure compatible en encombrement
et en esthétique, avec la commercialisation d'un concept destiné principalement aux
Marchés de I'éclairage et du ballsage, ayant pour base la technique de Iéclairage au
moyen de diodes électroluminescentes,

5°) De concevoir un dispositif ¢lectronique alimenté soit par le secteur électrique
alternatif fransformé en courant continu, solt aufonome au moyen des énergies
renouvelables, comprenant les sources d'éclairage constituées par les LED, ainsl que le
sysiéme de captation et de stockage de lénergie naturelle (capteur solaire,
éolienne...), le générateur, le régulateur de tension filirée, 'accumulateur et la cellule
de commande jour-nuit.

Une fois résolus les problemes sus-décrits, les avantages les plus remarquables du
dispositif sont :

- sa faible consommation énergétique et son rendernent lumineux éleve,

- sa durée de vie d'éclairage (environ 150.000 heures),

- la possibilité d'assurer son alimentation sans dépendance énergétique du
1ésequ électrique,

- sa diversité d'applications par son fonctionnement & base d'élechronique alliée a
la propriété des diodes électroluminescentes, (clignotement, félécommande).

Linvention a donc pour but dapporter les solutions au cahier des charges ainsi
constitué du premier au cinquiéme point décrits plus haut.

LInvention conceme donc un dispositif d“éclairage utilisant les propriétés de diodes
électicluminescentes (LED) & grande luminosité, frés économes en énergle, dont la
souice de lumiére directionnelle émise selon un angle algu, est rediigée, étalée et
filtrée par une ou plusieurs pieces opliques constituées d'un matériau transparent,
pemettant ainsi léclairage ou le balisage en bas voltage soit & faide du courant
électiique alfemnatif fransformé en bas voltage solt & falde de disposttifs autonomes
d'alimentation en énergle électrique basés sur la captation, la régulation et le stockage
des énergies naturelles solaires ou €oliennes.

Selon une premiére caractéristique linvention comporte (planche 1/9 figure 1 et
planche 4/9 figures 4 et 5), un couvercle étanche (16} qui contient un boitier (7} en
matiére plastique ou isolante, assemblé par 4 vis (13) & une piéce optique (1), le circuit
imprimeé (10) est iui-méme assemblé par 4 tiges (17) solidalres du boftier (7).

Sur le circut imprimé (10) sont soudées une ou plusieurs rangées de diodes
électroluminescentes ou LED (5) positionnées dans I'axe (A) et perpendiculaires aux
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logerments optiques concaves (2) leur faisant face, pratiqués par usinage ou moulage
dans la piéce optique (1) selon un pas régulier ou Irégulier de (X) millmétres, dont les
détalls et profils d'usinages sont déctifs dans la quatriéme caractéristique,

La piece optique (1) est constituée dans un matéiau fransparent possédant un
indice de réfraction égal & celui du verre, de préférence en matiere plastique
fransparente ou transparente teintée ou dans certains cas diffusante (dont le verre
acwyliqgue de marques Altuglas R Plexiglas, R Perspex R ), les logements concaves
optiques (2) pratiqués dans la piece optique (1) sont polis et transparents.

Le circuit iImprimeé (10), est dlimenté en courant électrique par le fil d'alimentation
(15) relié & une alimentation située de préférence a l'extérieur du dispositif comprenant
un fransformateur dont la tension redressée régulée et filtrée, permet de délivrer la
tenslon nécessaire d la correcte alimentation des LED (5) de préférence en bas-voliage,
{3, 6,9, 12, 24 ou 48 volts) ou en haut voltage (110 ou 220 volts).

Selon une seconde caractéristique de linvention (planche 2/9, figure 2} le boitier (7)
en matiére plastique ou Isolante, assembié par 4 vis (13) & la piece oplique (1) contient
le circuit imprimé (10) préalablement percé de 4 trous comespondants aux axes des 4
figes (17) solidaires du bolfler (7) de maniere & lailsser coulisser avec un fable jeu, le
circuit imprimé (10} portant les LED (5) rendu ainsi mobile sur les 4 figes (17).

La vis micrométique sans fin (12) agissant par son filetage (6a) sur I'écrou (6)
solidaire du circuit imprimeé (10) portant les LED (5), permet en vissant ou dévissant la vis
micrométique sans fin (12) débouchant dans un trou (11) pratiqué dans la piece
optique (1), de faire varier la distance focale entre les LED (5} et les logemenits optiques
concaves (2) de la pigce optique (1) ef par conséquence de faire varer selon les
besolns d'éclairage, I'angle d'éclairement (F) ainsi obtenu.

Les LED sont positionnées dans f'axe (A) et perpendiculaires aux logemenis optiques
concaves (2) leur faisant face, pratiqués dans la piece optique (1) selon un pas régulier
ou irégulier de (X) millimetres, dont les détalls et profils d’'usinages sont déciifs dans la
quatriéme caractéristique.

La piéce optique (1) est constituée dans un matériau transparent possédant un
indice de réfraction égal & celul du verne, de préférence en matiere plastique
fransparente ou fransparente teintée ou dans certains cas diffusante (dont le verre
acryligue de marques Alfuglas R Plexiglas, R Perspex R ), les logemenis concaves
optiques {2) sont polis et transparents.

L'dlimentation en énergie électique s'effectue dans les mémes conditions que dans
la premiére caracteristique.,
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Selon une frolsleme caractéristique de finvention (planche 3/9, figure 3) le boitier (7)
en matiere plastique ou isolante, assemblé par 4 vis (13) 4 la piece optique (1) contient
le circuit imprimé (10} fixé sur 4 figes (17) solidaires du baoitier (7).

La vis micrométrique sans fin (12) agissant par son filetage (6a) sur I'écrou (6) inséré
dans une piéce opfique mobile (4) comportant des logements optiques concaves (3),
préalablerent percée de 4 frous corespondants aux axes des 4 tiges (17) permet en
vissant ou dévissant la vis microméthique sans fin (12} débouchant dans un frou (11)
pratiqué dans la piece optique (1), de faire varier la distance focale entre les LED (5) et
la piece optique mobile (4), de méme en sens inverse la distance focale entre la piece
optique mobile (4) et la piéce optique fixe (1) et par conséquence de falie varier 'angle
d'éclairage (F) ainsi obtenu par la position fixe des LED (5) en fonction de la position des
logements optiques concaves (2) et (3) des pieces opliques {1} et (4).

Les LED sont positionnées dans l'axe (A) et perpendiculaires aux logements optliques
concaves (2) et (3) leur faisant face, pratiqués dans les piéces optique fixe (1) et mobile
(4). selon un pas réguller ou inrégulier de (X) milimetes, dont les défalls et profils
d’'usinages sont décrits dans la quatiéme caractéristique.

La pléce optique {1} ainsl que la plece optique mobile (4) sont constituées dans un
matériau transparent possédant un indice de réfraction égal & celui du verre, de
préférence en matiere plastique transparente ou transparente teintée ou dans certains
cas diffusante ([dont le verre acrylique de marques Alfuglas R Plexiglas, R Perspex R), les
logements concaves optiques (2} et (3) sont polis et fransparents.

L'alimentation en éneigle électique s'effectue dans les mémes conditions que dans
la premiére caractéristique.

Selon une quatieme caractéristique de linvention (planches 3/9, 4/9 et 5/9) les
logements optiques concaves (2) et (3) polis ef fransparents, des pléces optiques fixe (1)
ou mobile (4) (figure 3), comportent selon les cas différents profils d'usinage ou de
moulage en creux tenant de la demi-sphere ou du polyedre {figures 6, 7 et 8), selon un
pas régulier ou inégulier de (X) millmétres, symétique au pas des positionnements des
LED (5) (f%gure 7), soit avec un profi concave sphérique (20), ou un profil concave
tiangulaire ou trapézoidal (21),

Les logements optiques concaves (2} et (3) peuvent &lre usinés ou moulés selon 'un
des profils précédents avec une Inclinaison d'un angle déterminé (22), lfaxe de
positionnement (A} des LED (§) est alors Incliné selon le méme angle (figure 8), ofin de
toujours centrer la lumiére directionnelle émise par les LED (5) dans axe (A} des
logements optiques concaves (2) formant ainsi un faisceau de lumiére élargi G un
angle (F) variable en fonction des profils et diameétres d'usinage ou de moulage utilisés
pour les logements optiques concaves (2) et (3), (figures 6, 7 et 8),
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Selon une cinquiéme caractéristique de linvention {planche 5/9 figures 6, 7 et 8 et
planche 3/9, figure 3), la face plane usinée de la piece optique fixe (1), & lexception
des logements optiques concaves (2) est soit dépolie, soit revéiue d'une peinture
adhérente ou d'une sérigiaphle de fond formant décor (19) (figures 7 et 8), soif

~ recouverte d'une plaque mince infermediaire (19q) (figure 6), revéiue de maniére

identique et percée en symétiie au méme pas que les logements optiques concaves
(2} de la pléce optique (1) laissée dans ce dernler cas fotalement transparente.

Ces frois solutions excluant ainsi toute vision du circuit imprime (10} portant les LED
(5). seuls les logements opliques concaves (2) restent libres, polis et fransparents afin de
laisser diffracter librement lo lumiére directionnelle issue des LED (5), au moyen de
chaque logement optique concave (2) de la pléce opfique (1).

Selon une sixiéme caractéristique de finvention (planche 6/9, figure 9 et planche
7/9, figure 10) un dispositif, figurant ici un ensemble d'éclalrage sur mat, assemble au
moyen du couvercle étanche (16) f'un des systémes d'éclairage & LED déciits de la
premiere & la cinquiéme caractéristique (figure 9), avec un capteur solalre (23) protége
par une piece optique transparente (14) servant & la captation et la diffraction de la
lumiére solaire, constifuée en matlere plastique transparente identique & celle utilisée
pour les pieces optiques (1) ou (4), dont la face (24), opposee au capfeur soldire (23)
est usinée au pas des cellules solaires, avec des fralsages ou moulages en creux
continus et polis, de forme triangulaire ou anondie (25) selon un angle (&) au minimum
ouvert & 45° par rapport & Ihorizontale, destinés & rediriger la lumiére solaire vers la face
du capteur (23) en profitant au maximum des propriétés de diffraction de la lumiere
soldire (L) dans la plece fransparente (14) dinsi transformée, quelque solt f'orientation du
capteur (23) par rapport & la position du solell.

Comme décirit par la planche 7/9 (figure 10), ce capteur solaire (23) recharge en
courant élechique de bas-voltage, & travers le régulateur (26), faccumulateur (27)
prévu d'une capacité suffisante en ampérage pour dlimenter les LED (5) durant la
période nocturme, par déclenchement de la cellule crépusculaire (28),

Selon une sepliéme caractéristique de linvention {planche 8/9 figure 11), un
dispositif, figurant ici un ensemble d'éclairage sur mdat, assemble au moyen du
couvercle étanche (16) f'un des systémes d'éclairage & LED déciits de la premiére a la
cinquieme caractéristique.

Une turbine & dir solidaire d'un altemateur (29) recharge en courant électrique de
bas-voltage, & travers le régulateur (30), 'accumulateur (27) prévu d'une capacité
suffisante en ampérage pour alimenter les LED (5) durant la période nocturne par
déclenchement de la cellule crépusculaire (28).
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Selon une huitiéme caractéristique de finvention (planche 9/9 figure 12), un
dispositif, figurant Ici un ensemble d'éclairage sur mét, assemble au moyen du
couvercle étanche (16) fun des systeérnes d'éclalrage & LED décrits de la premiére & la
cinquleme caracteéristique.

Le dispositif inclus dans ce cas le couplage des deux systemes décitits par la sixiéme
et septieme caractéristique avec d'une part I'alimentation de 'éclairage au moyen du
capteur solaire (23) et d'aufre part en adjonction au moyen de la turbine & air solidaire
de l'alternateur (29) qui rechargent en courant électrique de bas-volfage, & travers les
régulateurs (26) et (30), faccumulateur (27) prévu d'une capacité suffisante en
ampérage pour alimenter les LED (5) durant la période noctume, par déclenchement
de la cellule crépusculaire (28).

A titre dexemples de réalisations, linvention est particulierement indiquée dans la
conception ef la fabrication déclaiiages de fous types, aufonomes ou non,
notamment dans I'éclaiiage pubilic, Industilel ou domestique en substifution des lampes
destinées 4 I'éciairage fraditionnel, compte-tenu de leur trés faible consommation en
énergle électiique ef leur grande durée de vie comparées, ainsi qu'd chaque fols quil
est souhaitable de recourr & un dispositif autonome en alimentation électique,
nofamment lorsqu'il est impossible économiquement ou fechniquement de créer une
ligne de raccordement au réseau électiique.
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REVENDICATIONS

1. Disposiiif d"éclairage utilisant les proprietés de diodes électroluminescentes ou
LED, & grande luminosité, frés économes en éneigle, caractérisé en ce que le dispostiif
{planche 3/9, figure 3) est constitué d'un circuit imprimé (10) portant les LED soudées (5),
solidaire par 4 tiges {17) du bditier (7)., en matiere plastique ou isolante, assemblé par 4
vis (13) & la pigce optique (1) et au couvercle étanche (16) qui assure la protection de
I'ensemble.

La vis micrométique sans fin (12) agit par son filetage (6q) sur I'écrou {6) inséré dans
une seconde piéce oplique mobile (4), préalablement percée de 4 frous
correspondants aux axes des 4 figes (17) pemmet en vissant ou deévissant la vis
micromeétrique sans fin {12) débouchant dans un trou (11) pratiqué dans la piece
optique (1), de faire varier la distance focdle enire les LED (5) et la piece optlique mobile
{4), de méme en sens inverse la distance focale entre la piéce optique mobile (4) ef la
piéce optique fixe (1) et par conséquence de faire varier fangle d'éclairage (F) ainsi
obtenu par la position fixe des LED (5) en fonction de la position des logements opliques
concaves (2) et (3).

Les LED sont posttionnées dans 'axe (A) et perpendiculdires aux logements optiques
concaves {2) et (3) leur faisant face, pratiqués dans les pleces optique fixe (1) et mobile
(4), selon un pas réguller ou irégulier de (X) milimetres.

La pléce optique (1) ainsi que la piéce optique mobille (4) sont constituées dans un
matériau transparent.

Le circuit imprimé (10) est alimenté en courant électique par le fit d'allmentation
(15) relié & une dimentation située de préférence & f'extérieur du dispositif comprenant
un transforrnateur dont la tension redressee régulée et filtrée, permet de délivier la
tension nécessaire a la correcte alimentation des LED (5) de préférence en bas-voltage
(3, 6,9, 12, 24 ou 48 volits) ou en haut voltage (110 ou 220 volis).

Le dispositif peut éfre allmenté solt par le secteur électrigue solt en autonomie par
fénergle éolienne ou solaire.

2. Dispositif d“éclairage utilisant les propriétés de diodes électroluminescentes ou
LED, & grande luminosité, trés économes en énergie, selon la revendication 1,
caractérisé en ce que le dispositif (planche 2/9, figure 2) est constitué du circuit imprimé
(10} préalablement percé de 4 trous comrespondanis aux axes des 4 tiges (17) solidaires
du baitier (7) de maniére & laisser coulisser avec un falble jeu, le circult imprimé (10)
portant les LED (5) rendu ainsi mobile sur les axes des 4 tiges (17) du boitler (7), assembié
par 4 vis (13) & la piece optique {1).

La vis micrométique sans fin (12} agissant par son flletage (6a) sur 'écrou (6)
solidaire du circult imprimeé (10) portant les LED (5), permet en vissant ou dévissant la vis
micrométique sans fin (12) débouchant dans un trou (11) pratiqué dans la piece
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optique (1), de faire varier la distance focale entre les LED (5) poriées par le circult
imprimé (10} et les logements opliques concaves (2) de la piéce optique (1) et par
conséquence de falre varler selon les besoins d'éclalrage, angle d'éclairement (F) ainsi
obtenu.

3. Dispositif d"éclairage utilisant les propriétés de dicdes électroluminescentes ou
LED & grande luminosite, irés économes en éneigle, selon la revendication 1,
caractérisé en ce que le dispositif {planche 1/9, figure 1), est constitué par le circuit
Imprimé (10) portant les LED (5) fix® & une distance déterminée au moyen de 4 figes
(17), sur le boitler (7) assemblé par 4 vis (13} a la pléce optique {1).

4, Dispositif d“éclairage utllisant les propriéiés de diodes élecioluminescentes ou
LED, & grande luminosité, frés économes en énergle, selon les revendications 1, 2 et 3
{planches 6/9 et 7/9), caiactérisé en ce que le dispositif, (figure 9 et figure 10) figurant ici
un ensemble d'éclairage sur mat, assemble au moyen du couvercle étanche (16) f'un
des systémes d'éclairage & LED {figures 1, 2 et 3), avec un capteur solaire (23) profégé
par une piéce optigue fransparente (14) servant & la captation et ia diffraction de la
lumiere solalre, constituée en matiére plastique transparente identique & celle utlisée
pour les piéces optiques (1) ou (4), dont la face (24), opposée au capteur salalre (23)
est usinée au pas des cellules solalres, avec des fraisages ou moulages en creux
continus, de formes friangulaire ou arrondie (25} polls, selon un angle (G} au minimum
ouvert & 45° par rapport & Fhorizontdle, destinés & rediriger la lumiére solaire vers la face
du capteur (23) en profitant au maximum des propriétés de diffraction de la lumiere
solaire dans la pléce transparenie ainsl fransformeée, quelque soit Forientation du
capteur (23) par rapport a la position du soleil.

Ce capteur solaire {23), (figure 10), recharge en courant électiique de bas-voltfage
& travers le régulateur (26), faccumulateur (27) prévu d'une capacité suffisante en
ampérage pour alimenter les LED (5) durant la pérlode nociume, par déclenchement
de la cellule crépusculaire (28).

5. Disposilif d“éclairage utilisant les propriétés de diodes électroluminescentes ou
LED, & grande luminosité, trés économes en énergle, selon les revendications 1, 2 ef 3
(planche 8/9), caractérisé en ce que le disposilif, (figure 11) figurant ici un ensemble
d'écigirage sur mdt, assemble au moyen du couvercle étanche (16), 'un des systémes
d'eclairage & LED (figures 1, 2 et 3).

Une turbine & air solidaire d’un altermnateur (29) recharge en courant électrique de
bas-voliage & travers le égulateur (30), 'accumulateur (27) prévu d'une capacité
suffisante en ampérage pour alimenter les LED (5) durant la période noctume par
déclenchement de la cellule crépusculaire (28).
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6, Dispositif d'éclairage utilisant les propriétés de diodes électroluminescentes ou
LED, & grande luminosité, trés économes en énergie, selon les revendications 1, 2 et 3
caractérisé en ce que le dispositif (planche 9/9, figure 12), figurant ici un ensemble
d'éclairage sur mat, assemble au moyen du couvercle étanche (16), 'un des systemes
d'éclairage & LED (figures 1, 2 et 3)

Dans ce cas 'alimentation de I'éclairage s'effectue & la fois au moyen du capteur
solaire (23) et en adjonction au moyen de la turbine & air solidaire de 'alternateur {29)
qui rechargent, ensemble ou simultanément, en courant électique de bas-voltage, &
travers les régulateurs (26) et (30), 'accumulateur (27) prévu d'une capacité suffisante
en ampérage pour alimenter les LED (5) durant la pérode nocturne, par
déclenchement de la cellule crépusculaire (28).

Z. Dispositif d"éclairage utilisant les propriétés de dicdes électroluminescentes ou
LED, & grande luminosité, trés économes en énergle, selon les revendications 1 & 6
(planches 1/2 G 9/9), caractérisé en ce que les pieces optiques (1), (4) ef (14) sont
constituées dans un matérau fransparent possédant un indice de réfiaction egal &
celui du verre, de préférence en matiére plastique transparente ou transparente teintée
ou dans certains cas diffusanfe (dont le vene acrylique de marques Altuglas R Plexiglas,
R Perspex R} et que les logements concaves optiques (2), (3) et (25) sont polis et
transparents.

8. Dispositif d"éclalrage utilisant les propriétés de diodes électroluminescentes ou
LED, & grande luminosité, tés économes en énergie, selon les revendications 1 & 7
{planche 1/9, 3/9, 4/9 et 5/9) caractérisé en ce que, les logements optiques concaves
(2) et (3) polis, des pieces optiques fixe (1} cu Mmobile (4} (figure 3), peuvent comporter
différents profils d'usinage ou de moulage en creux tenant de la demi-sphére ou du
polyedre (figure 6, 7 et 8), les LED sont positionnées dans l'axe (A) et perpendiculaires
aux logements optiques concaves (2) et (3) leur faisant face, pratiqués dans les pléces
optique fixe (1) et moblle (4}, selon un pas réguiller ou irrégulier de (X) milimétres, soit
selon un profit concave sphérique (20} ou un profil concave trlangulaire ou trapézoidal
(21), soit selon l'un des profils précédents Incliné selon un angle déterminé (22) {figure 6,
7 et 8).

L'axe de posiionnement (A) des LED (5} est dlors Incliné selon le méme angle
déterminé (figure 8), afin de toujours centrer la lumiere directionnelle émise par les LED
{5) dans f'axe (A) des logements optiques concaves {2) et {3) formant alnsi un faisceau
de lumiére élargl & un angie {F) variable en fonction des profils et diametres d'usinage
ou de moulage utlilsés pour les logements optiques concaves (2) {figure 6, 7 et 8).

9. Dispositif d"éclairage utilisant les propriétés de diodes électroluminescentes ou
LED, & grande luminosité, fres économes en énergie, selon les revendications 1 & 7
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(planche 5/9 figures 6, 7 et 8), caractérisé en ce que, la face plane usinée de la piéce
optique (1), a l'exception des logements optiques concaves (2), est, soft dépolle, soit
revétue d'une peinture plastique adhérenfe ou d'une sérigraphie de fond formant
décor (19) soit recouverte d'une plague mince Intermédiaire {19q) revétue de maniere
dentique et percée en symétile au méme pas que les logements optiques concaves
{(2) de la piece optique (1) laissée dans ce dermnler cas transparente.

Ces trols solutions excluent ainsi foute vislon du clrcult imprimée (10} portant les LED
(5), seuls les logements opliques concaves (2} restent libres, polis et transparents afin de
ldisser diffracter librement la lumiére directionnelle (L) Issue des LED {5}, au moyen de
chaque logement optique concave (2) de la piece optique (1).
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Original text:
Description of W003044870

<Desc/Clms Page number 1>

Dispositif optigque d'éclairage 3 diodes
électroluminescentes.

La présente invention concerne un
dispositif d''éclairage utilisant les
propriétés de diodes é&lectroluminescentes
ou LED, & grande luminosité, trés &économes
en énergie et d'une trés grande durée de
vie, dont la source de lumiére
directionnelle, redirigée et étalée par
une ou plusieurs pié&ces optiques
transparentes, permet l'éclairage ou le
balisage en bas voltage notamment a l'aide
de dispositifs autonomes d'alimentation en
énergie électrique basés sur la captation
et le stockage des énergies naturelles
solaires ou €oliennes.

Les systémes ou appareillages destinés &
l'éclairage étaient réalisésjusquad
aujourd'hui & 1'aide de lampes &
incandescence, fluorescente, halogéne, ou
néon.

La consommation relativement importante de
ces lampes (de 4W & 300W selon les besoins
d'éclairage), alimentées principalement en
220 volts, leur durée de vie relativement
courte (en moyenne 10.000 heures), leur
dégagement de chaleur relativement
important (50 3120 ), l'impossibilité de
les faire clignoter sans é&courter leur
durée de vie (&clairage de sécurité
ouroutier...), limitent leur utilisation
et n'autorisent qu'une alimentation par le
réseau électrique alternatif, sans
possibilité sérieuse d'tre alimentées en
autonomie d'énergie.

Les diodes électroluminescentes appelées
aussi LED (Light Emetting Diodes),
économes en €nergie, ne pouvalent tre
utilisées auparavant, gque pour un usage
limité & des voyants lumineux de couleurs
rouge, jaune, ambre, vert, ou bleu, dont
l'unité de mesure d'intensité lumineuse
était compris entre 30 et 800
milliCandelas, l'absence de diodes
guffisamment puissantes et émettant une
couleur blanche ne permettait pas alors

dtenvisager un éclairage ou un balisage
identimae.fank en._nuissance..mlen..conlsur

Translation: French » English
Description of W0O03044870

<Degc/Clms Page number 1>

Operative optical light emitting diode.

The present invention relates to a
device'éclairage using the properties of
light-emitting diodes, or LED, a very bright,
very energy efficient and a great life,
including directional light source, spread and
redirected by one or several pieces optical
transparent, allowing light or low-voltage
lighting in particular through devices
autonomous electricity supply based on the
capture and storage of natural solar energy or
wind power.

The systems or equipment for illuminating
réalisésjusqua were now using incandescent
lamps, fluorescent, halogen or fluorescent.

The relatively high consumption of these lamps
(4W to 300W depending on the lighting
requirements), fuelled mainly 220 volts, their
life relatively short (on average 10,000
hours), their heat relatively large (50 &120)
the inability to move the flashing without
shortening their life span (security lighting
ouroutier ...), limit their use and allow a
power grid by the alternative, without serious
possibility of autonomy to be fed d energy.

The light-emitting diodes also called LED
(Light Emetting Diodes), saving energy, could
not be used before, only for limited use of
lights red, yellow, amber, green or blue,
whose unit of measure luminous intensity was
between 30 and 800milliCandelas, the absence
of sufficiently powerful and diodes emitting
white did not then comnsider lighting or
marking both in the same power that color
lighting the lamp filament incandescent or
fluorescent lamps.

The practical example uses the best known of
such diodes or LEDs are the lights or control
hardware or robotics, computers, appliances
videos, audio, or household. In another known
use, the grouping of these diodes, usually red
or yellow, is intended to train messages
scrolling newspaper light, driven by software
related to integrated circuits.

The appearance on the market during the yeaxr
1999, white light-emitting diodes with a very

Petitioner Hisense USA Corporation
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low energy consumption (20 MilliAmpéres LED)
and very light (5 to 15 Candelas, is
equivalent to 5 to 15 Watts lamp ) Fed a very
low voltage (3 to 4 Volts Diode) allows today

<Desc/Clms Page number 2>

to consider their use in particular grouped in
place of lighting classic (incandescent,
fluorescent and neon) their life span is-
approximately 150. 000 hours.

However, the peculiarity of these light-
emitting diodes high brightness, is that the
more brightness, the greater the beam of light
is narrow (6 to 10 degrees angle) and limited
by the structure of the same electronic
component .

The beam of light emitted is very strong in
distance {about fifty meters) with an angle of
illumination very narrow (6 to 10 degrees),
rather than a spread of light spread claimed
in a traditional lighting (30 to 360 degrees d
tangle) .

In this state of the art this type of diode
could be used and replaced the traditional
means of lighting, domestic, industrial or
urban, without considering beforehand the
transformation of the light emitted spot,
using devices to redirect, spread and equalize
the light according to various angles imposed
by the needs of "lighting the most common.

Once this development done, lighting obtained
through these light-emitting diodes will be 20
to 50 times more energy efficient (an average
of 6 watts instead of 150 Watts) and a life
span 15 times greater a traditional lighting (
150. 000 hours instead del0. 000 hours).

The purpose of the invention was therefore to
draw up specifications and resolve technical
problems related to the development of that
light emitting diode (LED) including: 1) To
apportion through optical devices simple and
responsive rays of light punctual and
directional from these LEDs grouped according
to a variable, depending on their light output
in order to obtain a light redirected and
equalized.

2) To consider several optical systems
division of light in relation to the angle of
jllumination and radiation desired domestic
applications in industrial and urban areas the
most common.

3) Develop systems of electronic linkage of
these LEDs when they are grouped to form lamps
or lighting ramps with their connections or
connections.

<Desc/Clms Page number 3>
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4) To implement this device in an
infrastructure compatible congestion and
aesthetic, with the commercialization of a
concept intended mainly to markets lighting
and marking, with the basic technique of using
light-emitting diodes

5) Develop an electronic device is powered by
electricity sector alternative converted into
direct current, or through self-renewable
energy sources including lighting formed by
LED, and the system capture and storage "
natural energy (solar, wind ...), the
generator, the regulator tensionfiitrée, the
battery cell and command-day night.

Once solved the problems described above, the
most notable advantages of the device are: -
its low energy consumption and its high light
output - its lifetime of lighting (environl50.
000 hours), it possibilHé ensure its
dependence on energy supply without
electricity network - its diversity of
applications by its operation based
electronics combined with the property-
emitting diodes, (flashing, remote control).

The invention therefore intended to provide
solutions to the specifications and
constituted the first to the fifth point
described above.

The invention is therefore a dispositifd
"lighting using the properties of light
emitting diodes (LED) to very bright, very
energy efficient, whose source of directional
light emitted according to an acute angle, is
redirected, spread and filtered by one or more
pieces Optical made of a transparent material,
thus allowing the lighting or marking down
voltage is using the alternating electrical
current turned down curtain fool with devices
autonomous electricity supply based on

uptake , Regulation and storage of natural
solar energy or wind power.

According to a first characteristic invention
involves (Plate 1 / 9 Figure 1 and plate 4 / 9
Figures 4 and 5), a tight 1id (16) which
contains a box (7) or plastic insulation,
assembled by 4 screws ( 13) a piece optical (
1), the printed circuit board (10) east iui-
mme assembled by 4 rods (17) in solidarity
with housing (7).

On the printed circuit board (10) are welded
one or several rows of light-emitting diodes,
or LED (5) positioned in the axis (A) and
perpendicular to the

<Desc/Clms Page number 4>

housing optical concave (2) facing them,
practiced by machining or grinding a piece
optical (1) not according to a regular or
irregular (X) millimetres, whose details and
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machining profiles are described in the fourth
characteristic.

The play optical (1) is made in a transparent
material with a refractive index equal to that
of glass, preferably plastic transparent or
tinted transparent or in some cases diffuse
(acrylic glass marks Altuglas R Plexiglas, R
Perspex R), housing concave optical (2}
charged into the room Optical (1) are polished
and transparent.

The printed circuit board (10), is powered by
electric current in the wire feeding (15)
connected to a feeding preferably located
outside of the device includes a voltage
transformer whose adjusted regulated and
filtered, can deliver the tension necessary
for the proper feeding of LED (5) preferably
enbas-vottage, (3, 6.9, 12.24 or 48 volts) or
high voltage (110 volts ou220).

According to a second characteristic of the
invention (plate 2 / 9, Figure 2) box (7) or
plastic insulation, assembled by 4 screws (13)
the optical piece (1) contains the printed
circuit board (10) before pierced with holes
corresponding to 4 axes of 4 stems (17) in
solidarity with housing (7) so as to let slide
with a low Thursday, the printed circuit board
(10) bearing the LED (5) and delivered on
mobile 4 stalks {17 ).

The screw micrometer endless (12) acting
through its thread (6a) on the nut (6)
golidarity with the printed circuit board (10)
bearing the LED (5), allows a screw or
unscrewing the screw micrometer endless (12)
leading in a hole (11) performed in the play
optical (1), to vary the focal length between
the LED (5) and housing optical concave (2) of
the optical piece (1) and consequently to vary
according to lighting requirements, the angle
of illumination (F) and cbtained.

LEDs are positioned in the axis (A) and
perpendicular to the optical housing concave (
2) facing them, practiced in the play optical
(1) not accorxrding to a regular or irregular
(X} millimetres, whose details and profiles of
‘machining are described in the fourth
characteristic.

The play optical (1) is made in a transparent
material with a refractive index egqual to that
of glass, preferably plastic transparent oxr
tinted transparent or in some cases diffuse
(acrylic glass marks Altuglas R Plexiglas, R
PerspexR ), Housing concave optical (2) are
polished and transparent.

The electricity supply is made under the same
conditions as in the first characteristic,

<Desc/Clms Page number 5>

A third characteristic of the invention (Plate
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3 / 9, figure 3) box (7) or plastic
insulation, assembled by 4 screws (13) the
optical piece (1) contains the printed circuit
board (10) set 4 on stems (17) in solidarity
with bordier (7).

The screw micrometer endless (12) acting
through its thread (6a) on the nut (§)
inserted into a piece optical mobile (4) with
accommodation optical concave (3), first
breakthrough of 4 holes corresponding to the
lines of 4 stems (17) allows a screw or
unscrewing the screw micrometer endless (12)
leading into a hole (11) performed in the play
optical (1), to vary the focal length between
the LED (5) and the play optical mobile (4),
mme in the opposite direction focal distance
between the optical piece mobile (4) and
optical coin sets (1) and consequently to vary
the angle of illumination (F) and obtained by
the fixed position of LED (5) depending on the
position of housing Optic concave (2) and (3)
optical parts (1) and (4).

LEDs are positioned in the axis (A) and
perpendicular to the optical housing concave (
2) and (3) facing them, practiced in parts
fixed optical (1) and mobile (4), not
according to a regular or irregular (X)
millimetres, whose details and wmachining
profiles are described in the fourth
characteristic.

The play optical (1) and the optical piece
mobile (4) are made in a transparent material
with a refractive index equal to that of
glass, preferably plastic transparent or
tinted transparent or in some cases diffuse
(including glass acrylic brands Altuglas R
Plexiglas, R Perspex R}, housing concave
optical (2) and (3) are polished and
transparent.

The electricity supply is made under the same
conditions as in the first characteristic.

According to a fourth characteristic of the
invention {(planks 3 / 9, 4 / 9 and 5 / 9)
housing optical concave (2) and (3) polished
and transparent optical parts fixed (1) or
mobile (4) ( Figure 3), as the case may
involve different profiles machining or
molding a hollow holding the half-sphere or
polyhedron (Figures 6.7 and 8), not according
to a regular or irregular (X) mm, symmetrical
step placements LED (5) (Fig. 7), with a
concave profile spherical (20), or a concave
profile triangular outrapézoidal (21),

The housing optical concave (2) and (3) can be
machined or cast in one of previous profiles
with an inclination angle of a determined (
22), the axis positioning (A) LED (5) is then
inclined at the same angle (figure8) to always
focus directional light emitted by the LED (5)
in the axis (A) housing optical concave (2)
forming a beam of light expanded at an angle
(F) variable based on profiles and diameters
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machining or molding used for housing optical
concave (2) and

According to a fifth characteristic of the
invention (plank 5 / 9 Figures 6.7 and 8 and
plate 3 / 9, figure 3), machined flat face of
the coin fixed optical (1), except for housing
optical concave (2) is either frosted or
revtue adhering to a painting or a screen
substantive forming decor (19) (Figures 7 et
8), is covered with a thin plate intermediate
{(19a) (Fig. 6}, of revtue identically and
breakthrough in the same symmetry not that
housing optical concave (2) of the optical
. piece (1) left in the latter case totally
transparent.

These three solutions thus excluding any
vision of printed circuit board (10) bearing
the LED (5), only housing optical concave (2}
remain free, polite and transparent to allow
light diffracter freely after directiomal LED
(5), through each housing optical concave (2)
of the optical piece (1}.

According to a sixth feature of the invention
(plank 6 / 9, 9 and figure plank 7 / 9, figure
10) a device, contained by a series of
lighting on the mast, assembles through the
tight 1id (16) one lighting systems LED
described the first to the fifth feature (Fig.
9), with a solar collector (23) protected by a
transparent optical piece (14) used to capture
and diffraction of sunlight, set up in
transparent plastic identical to that used for
optical parts (1) or (4), whose face {24},
opposed the solar collector (23) is not
machined to solar cells, with milling or
casting a hollow and continuous polished,
triangular-shaped or rounded (25) at an angle
(G) at least open &45 from the horizontal, to
redirect sunlight to the face of the sensor (
23} to the maximum advantage of the properties
of diffraction sunlight (L) in the transparent
part (14) and transformed, whatever the
orientation sensor (23) compared to the
position of the sun.

As described by the board 7 / 9 (figure 10),
solar (23) to recharge electric current low-
voltage, through the regulator (28),
accumulator (27) provided sufficient capacity
to amperage to power LED (5) during night,
triggering the cell twilight (28).

According to a seventh feature of the
invention {(plank 8 / 9 figure 11), a device,
contained a set here on lighting mast,
assembles through the tight 1id (16) one of
lighting systems described LED from first to
fifth characteristic.

An air turbine several unaiternateur (29) to
recharge electric current low-voltage, through
the regulator (30), accumulator (27) provided
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gufficient capacity to amperage to power LED (
5) during night-time by triggering the cell
twilight (28).

<Desc/Clms Page number 7>

According to an eighth feature of the
invention (plank 9 / 9 figure 12}, a device
contained by a series of lighting on the mast,
assembles through the tight 1id (16) one of
lighting systems described LED from first to
fifth characteristic.

The device included in this case the coupling
of the two systems described by the sixth and
seventh feature with one hand feeding lighting
through the solar collector (23) and partly
through the addition of the turbine Air
golidarity del'aRernsteur (29) to recharge
electric current to low-voltage, through
regulators (26) and (30), accumulator (27)
provided sufficient capacity to amperage to
power LED ( 5) during night, triggering the
cell twilight (28).

As examples of accomplishments, the invention
is particularly useful in the design and
manufacture lighting of all types, independent
or otherwise, especially in public lighting,
industrial or domestic replacement lamps for
lighting traditional, given their very low
electric power consumption and high lifetime
compared, and whenever it is desirable to use
an autonomous power supply, especially when it
is not possible or economically technically
create a line connecting the electricity grid.
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Claims of WO 03044870

(A1)

REVENDICATIONS 1 Dispositif
d''éclairage utilisant les
propriétés de diodes
électroluminescentes ou LED, &
grande luminogité, trés &conomes en
énergie, caractérisé en ce que le
dispositif (planche 3/9, figure 3)
est constitué d'un circuit imprimé (. .
10) portant les LED soudées (5),
solidaire par 4 tiges (17) du

boitier (7), en matiére plastique

ou isoclante, assemblé par 4 vis (

13) a8 la piéce optique (1) et au
couvercle étanche (16) qui assure

la protection de l'ensemble.

La vis micrométrique sans f£in (12)
agit par son filetage (6a) sur
l'écrou (6) inséré dans une seconde
piéce optigue mobile (4),
préalablement percée de 4 trous
corregpondants aux axes des 4 tiges
(17) permet en vissant ou dévissant
la vis micrométrique sans fin (12)
débouchant dans un trou (11)
pratigqué dans la piéce optique (1),
de faire varier la distance focale
entre les LED (5) et la piéce
optique mobile (4), de mme en sens
inverse la distance focale entre la
piéce optigue mobile (4} et la
ipiéce optique fixe (1) et par
conségquence de faire varier 1l'angle
d'éclairage (F) ainsi obtenu par la
position fixe des LED (5) en
fonction de la position des
logements optigues concaves (2) et (
3).

Les LED sont positionnées dans

ltaxe (A) et perpendiculaires aux
logements optiques concaves (2) et (0
3) leur faisant face, pratiqués
dans Tes nidces ontiacue Ffixe (1)

et

Translation: French » English

Claims of WO 03044870 (A1)

CLAIMS 1 device'éclairage using the
properties of light-emitting diocdes,
or LEDs, high brightness, highly
energy efficient, wherein the device
(layer 3 / 9, Figure 3) consists of a
printed circuit (10) bearing welded
LED (5), united by 4 rods (17) Housing
(7), plastic or insulation, assembled
by 4 screws (13) to the optical piece
(1) and tight cover (16) which ensures
protection of all.

The endless micrometer screw (12)
working through his threads (6a) on
the nut (6) inserted into a second
piece moving optical (4), previously
breakthrough 4 holes corresponding to
the lines of 4-pin (17) allows
screwing unscrewing the screw or
micrometer endless (12) leading into a
hole (11) practiced in the room |
Optical (1), to vary the focal |
distance between the LED (5) and the !
play moving optical (4), even in
Conversely the focal distance between
the moving optical piece (4) and fixed
optical piece (1) and consegquently to
vary the angle of illumination (F) and
obtained by the fixed position of LED
(5) according to the position housing
optiques concave (2) and (3).

LEDs are positioned in the axis (A)
and perpendicular to the optical
concave housing (2) and (3) facing
them, practiced in fixed optical parts
(1) and mobile (4), according to a not
regular or irregular (X) mm.

The optical piece (1) and the play
moving optical (4) are made in a
transparent material.

The printed circuit board (10) is
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supplied with electricity by wire
feeding (15) connected to a power
preferably located outside the device
includes a voltage transformer which
rebounded regulated and filtered, can
deliver the voltage necessarxry the
proper feeding of LED (5) preferably
in low-voltage (3.6, 9.12, 24 or 48
volts) or high voltage (110 or 220
volts) .

The device can be powered either by
the electricity sector is
independently by wind or solar device
of "lighting using the properties of
light-emitting diodes, or LEDs, high
brightness, highly energy efficient,
according to claim 1 that the device
(layer 2 / 9, Figure 2) consists of
printed circuit (10) previously
drilled 4 holes corresponding to the
lines of 4-pin (17) supportive Housing
(7) so as to let slide with a weak
Thursday , The printed circuit board (
10) on the LED (5) Summary and moving
the axes of the 4-pin (17) Housing (
7)., assembled by 4 screws (13) to the
optical piece (1).

The endless micrometer screw (12)
acting through its threads (6a) on the
nut (6) attached to the printed
circuit board (10) on the LED (5),
allows screwing or unscrewing the
screw micrometer endless (12) leading
in a hole (11) practiced in the room

Optical (1), to vary the focal
distance between the LED (5) brought
by the PCB (10) and housing optical
concave (2) of the optical piece (1)
and consequently to vary depending on
the needs of lighting, the angle of
illumination (F) thus obtained.

Digposition of "lighting using the
properties of light-emitting diodes,
or LED brightness, very energy
efficient, according to claim 1,
wherein the device (plate 1 / 9,
Figure 1), consists of the printed
circuit board (10 ) On the LED (5) set
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at a distance determined using 4-pin (
17) on the casing (7) assembled by 4
screws (13) to the optical piece (1).

4. ‘'éclairage Device using the
properties of light-emitting diodes,
or LEDs, high brightness, highly
energy efficient, according to claims
1,2 and 3 (planks 6 / 9 and 7 / 9),
wherein the device, ( Figure 9 and
Figure 10) set by a lighting pole,
assemble using the tight cover (16) is
one of LED lighting (Figures 1.2 and
3), with a solar collector (23 )
Protected by a transparent optical
piece (14) for the capture and
diffraction of sunlight, set up in
transparent plastic identical to that
used for optical parts (1) or (4),
whose face (24) opposite the solar
collector (23) is not machined to
solar cells, with milling or casting
hollow continuous forms or arrondie
triangular (25) polished at an angle
(G) be open to 45 compared to the
horizontal, to redirect sunlight to
the front of the sensor (23) to make
the most of the properties of
diffraction of sunlight in the room
and turned transparent, whatever the
orientation sensor (23) compared to
the position the sun.

The solar collector (23), (Fig. 10),
recharging of electric power low-
voltage through the regulator (26),
accumulator (27) provided sufficient
capacity in amperage to power LED (5)
during night-time, by triggering the
cell twilight (28).

5. Disposition of "lighting using the
properties of light-emitting diodes,
or LEDs, high brightness, highly
energy efficient, according to claims
1,2 and 3 (plate 8 / 9), wherein the
device (Fig. 11) listed here a light
pole, assemble using the tight cover (
16), one of the lighting systems LED
(Figures 1.2 and 3).

An air turbine generator embedded in a
(29) recharging of electric power low-
voltage through the regulator (30),
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accumulator (27) provided sufficient
capacity in amperage to power LED (5)
during night-time by triggering the
cell twilight (28).

6. DisposHif of'éclairage using the
properties of light-emitting diodes,
or LEDs, high brightness, highly
energy efficient, according to claims
1.2 and 3 wherein the device (plate 9
/ 9, Figure 12), shown here all
lighting pole, assemble using the
tight cover (16), one of the lighting
systems LED (Figures 1.2 and 3) In
this case the power to the lighting
made in the After using the solar
collector (23) and adding through the
air turbine built into the alternator
(29) to recharge, or all
simultaneously, electric current low-
voltage, through regulators (26) and (
30), accumulator (27) provided
sufficient capacity in amperage to
power LED (5) during night by
triggering the cell twilight (28).

7. Dispogition of "lighting using the
properties of light-emitting diodes,
or LEDs, high brightness, highly
energy efficient, according to claims
1 to 6 (planks 1 / 9 to 9 / 9),
wherein the optical parts (1), (4) and
(14) are made in a transparent
material with a refractive index equal
to that of glass, preferably plastic
transparent or tinted transparent or
in some cases diffuse (the acrylic
glass marks Altuglas Plexiglas R, R
Perspex R) and the housing concave
optical (2), (3) and (25) are polished
and transparent.

8. Digposition of "lighting using the
properties of light-emitting diodes,
or LEDs, high brightness, highly
energy efficient, according to claims
1 to 7 (plate 1 / 9, 3/ 9, 4 / 9 and
5 / 9) wherein , Housing optical
concave (2) and (3) polite, fixed
optical parts (1) or mobile (4)
(Figure 3), may have different
profiles machining or casting hollow
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light of the half-sphere or the
polyhedron (Figure 6.7 and 8), LEDs
are positioned in the axis (A) and
perpendicular to the optical concave
housing (2) and (3} facing them,
practiced in fixed optical parts (1)
and mobile (4), according to a not
regular or irregular (X) millimeters,
according to sot Spherical a concave
profile (20) or concave profile
triangular or trapezoidal (21), or by
one of the profiles previous inclined
at an angle determined ( 22) (Figure 6
, 7 and 8}).

The axis positioning (A) LED (5) is
inclined at the same angle determined
(Fig. 8), to always focus the light
emitted by the directional LED (5) in
the axis (A) housing optical concave (
2) and (3) forming an expanded beam of
light at an angle (F) varies based on
profiles and diameters machining or
molding used for housing optical
concave (2) (Figure 6.7 and 8 ). i,
DisposHif of'éclairage uRilisant the
properties of light-emitting diodes,
or LEDs, high brightness, highly
energy efficient, according to claims
1 to 7

(plate 5 / 9 Pigures 6, 7 and 8),
wherein the flat face of the workpiece
machined optics (1), except for
housing optical concave (2), is either
frosted or revtue d a plastic paint
adhering to a screen or background
scenery forming (19) is covered with
an intermediate thin plate (19a)
revtue same way and breakthrough in
symmetry to not even Optical that
housing concave (2) of the coin
Optical (1) left in the latter case
transparent.

These three options exclude any vision
of printed circuit (10) on the LED (
5), only the optical concave housing (
2) remain free, transparent and
polished to leave freely diffract
light directional (L) after LED (5 ),
Through each optical concave housing (
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Applicant's or agent's file reference

931 /074. WO FOR FURTHER ACTION See paragraphs 1 and 4 below
International application No. international filing date

PCT/US2008/070132 (day/monif/year) 16/07/2008

Applicant ’

CREE LED LIGHTING SOLUTIONS, INC.
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The applicant is hefeby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the !nternaiaonaE Application (see Rule 46):

When? The time limit for filing such amendments is normal ty two months from the date of transmntta! of the
_International Search Report.

Where? Directly to the International Bureau of WIPO, 34 chemin des Coiombettes
1211 Geneva 20, Switzerland, Fascimile No.: (41-22) 338.82.70

For more detailed instructions, see the notes on the accompanying sheet.

The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written apinion of the International Searching Authority are transmitted herewith.

3. D With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:
[] the protest together with the decision thereon has been transmitted 1o the International Bureau together with the
applicant's request to forward the texts of both the protest and the decision thereon to the designated Offices.

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. if the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis.1 and QObIs 3, respectively,
before the completion of the techmca! preparations for intemat onal publication.

The appiicant may submtt comments on an informal basis on the written opinion of the International Searching Authority to the
.International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an
international preliminary examination.report has been or is to be established. These comments would also be made available to
the public but not before the expiration of 30 months from the priority date.

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international pre immary
examination must be filed'if the appiicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices.

In respect of other designated Offices, the time limit of 30 months {or later) will apply even if no demand is filed within 19
months.’

See the Annex to Form PCT/IB/301 and, for detalls about the apphcabie time limits, Office by Oﬁnce, see the PCT Applicant’s
Guide, VOxume 11, National Chapters and the WIPO Internet site.

Name and mailing Aaddress of the International ‘Searching Authority

i :'} European Patent Office, P.B. 5818 Patentlaan 2

Authorized officer

, Eliane Maier
Tel. (+31-70) 3402040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

NL-2280 HV Rijswijk
Form PCTI!SN22O {October 2005)

(See notes on accompanying sheet)
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NOTES TO FORM PCT/ISA/220

These Notes are intended to give the basic instructions concerning the filing of amendments under article 19. The
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative instructions
under that Treaty. in case of discrepancy between these Notes and those requirements the fatter are applicable. For more
detailed information, see also the PCT Appiicant’s Guide, a publication of WIPO.

In these Notes, "Article”, "Rule”, and "Section” refer to the provisions of the PCT, the PCT Regulations and the PCT
Admin';straﬁve Instructions, respectively. -

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having received the international search report and the written opinion of the international
Searching Authority, one opportunity to amend the claims of the international application. It should however be emphasized
that, since all parts of the international application (claims,description and drawings) may be amended during the
international preliminary examination procedure, there is usually no need to file amendments of the claims under Article 19
except where, €.g. the applicant wants the latter to be published for the purposes of provisional protection or has another
reason for amendmg the ciaims before international publication. Furthermore, it should be emphasized that provisional
protection is availabie in some States only (see PCT Applicant’s Guide, Volume I/A Annexes B1 and B2).

The attention of the applicant is drawn to the fact that amendments to the claims under Article 19 are not aliowed where
the International Searching Authority has declared, under Article 17(2), that no international search report would be
established (see PCT Applicant’'s Guide, Volume /A, paragraph 296).

What parts of the international application may be amended?
Under Article 19, only the claims may be amended.

During the international phase, the claims may aiso be amendéd (or further amended) under Article 34 before the

International Preliminary Examining Authority. The description and drawings may only be amended under
Article 34 before the International Examining Authority.

Upon entry into the national phase, all pans of the international appi:catuon may be amended under Article 28 or,

where applicable, Article 41.

When? Within 2 months from the date 6f transmittal of the intefnational search réport or 16 monthé from the priority date,
whichéver time limit expires fater. it shouid be noted, however, that the amendments will be considered as having
been received on time if they are received by the International Bureau after the expiration of the applicabie time

limit but before the completion of the technical preparations for international publication (Rule 46.1).

Where not to file the amendments?

- The amendments may only be filed with the international Bureau and not with the receiving Oﬁ ce or the
International Searching Authority (Rufe 46.2).

Where a demand for international preliminary examination has been/is filed, see below.

How? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of one

or more of the claims as filed.

A replacement sheet must be submxtted for each sheet of the claims whrch on account of an amendment or
amendments, differs from the sheet originally filed.

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is

cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must be

renumbered consecutively (Section 205(b)).

The amendments must be made in the language in which the international application is to be pu_biished.

What 6ocume§ts must/may accompany the amendments?
Letter (Section 205(b)):
The amendments must be submitted with a letter.

The letter will not be published with the international application and the amended claims. it should not be
confused with the "Statement under Article 19(1)" (see below, under "Statement under Articie 19(1)").

The letter must be in English or French, at the choice of the applicant. However, if the language of the
international application is English, the Tetter must be in English; if the language of the international appitcatron

is French, the letter must be in French.

Notes to Form PCT/ISA/220 (first sheet) (October 2005)
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NOTES TO FORM PCT/ISA/220 (continued)

The letter must indicate the differences between the claims as filed and the claims as amended. It must, in
particular, indicate, in connection with each claim appearing in the international application (it being understood
that identical indications concerning several claims may be grouped),whether

(i) the claim is unchanged;

(ii)y the claim is cancelled;

(i) the claimis new;

(iv) the claim rebla_ces one or more claims as filed;

{v) the claim is the result of the division of a claim as filed.

The fol!owmg examples illustrate the mannerin wh:ch amendments must be explamed in the
accom panying letter:

1. [Where originally there were 48 claims and after amendment of some claims thére are 511:
"Claims 1 to 29, 81, 32, 34, 35, 37 to 48 replaced by amended claims bearmg the same numbers;
claims 30, 33 and 36 unchanged new claims 49 to 51 added.”

2. [Where originally there were 15 claims and after amendment of all claims there are 11]:
"Claims 1 to 15 replaced by amended claims 1 to 11."

3. [Where originally there were 14 claims and the amendments consist in cancelling some ciaims and in adding
new claims]:
“Claims 1 to 6 and 14 unchanged; claims 7 to 13 cancelled; new claims 15, 16 and 17 added.” or
"Claims 7 to 13 cancelled; new claims 15, 16 and 17 added; all other claims unchanged "

4. [Where various kinds of amendments are made]:
*Claims 1-10 unchanged; claims 11 to 13, 18 and 19 cancelled; claims 14, 15 and 16 replaced by amer!ded
claim 14; c!axm 17 subdivided into amended clalms 15, 16 and 17; new ciaims 20 and 21 added.”

"Statement under article 19(1)" (Rule 46. 4)

The amendments may be accompanied by a statement explaining the amendments and indi catmg any impact
that such amendments might have on the description and the drawings (which cannot be amended under Article 19(1)).

The statement will be published with the internahonai application and the amended claims.
lt must be in the language in which the international application isto be puhixshed
it must be brief, not exceeding 500 words if in English or if transiated into English.

1t should not be confused with and does not replace the ietter indicating the differences between the claims as filed
and as amended. it must be filed on a separate sheet and must be identified as such by a heading, preferably by
using the words "Statement under Article 19(1)."

It may not contain any disparaging comments on the international search report or the relevance of citations
contained in that report. Reference to citations, relevant to a given claim, contained in the international search
report may be made only in connection with an amendment of that cia;m

Consequence if a demand for international preliminary exammatlon has already been filed

if, at the time of filing any amendments and any accompanying statement, under Article 19, a demand for
international preliminary examination has already been submitted, the applicant must preferably, at the time of
filing the amendments (and any statement ) with the International Bureau, also file with the international
Preliminary Examining Authority a copy of such amendments (and of any statement) and, where required, a
transiation-of such amendments for the procedure before that Authority (see Rules 55.3(a) and 62.2, first
sentence). For further information, see the Notes to the demand form (PCT/PEA/401).

If a demand for international preliminary examination is made, the written opinion of the international Searching
Authority will, except in certain cases where the International Preliminary Examining Authority did not act as
International Searching Authority and where it has notified the International Bureau under Rule 66.1bis(b), be
considered to be a written opinion of the international Preliminary Examining Authority. if a demand is made, the
applicant may submit to the International Preliminary Examining Authority a reply to the written opinion tcgether
where appropnate, with amendments before the expiration of 3 months from the date of mailing of Form
PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later (Rule 43bis.1(c)).

Consequence with regard to translation of the international application for entry into the national phase

The applicant’s attention is drawn to the fact that, upon entry into the national phase, a translation of the claims as -
. amended under Article 19 may have to be fumished to the designated/elected Offices, instead o! or in addition to,
the translatton of the claims as filed.

For further details on the requrrements of each dessgnated/eiected Office, see the PCTAppl/cant’s Guide,
Volume 1L .

Notes to Form PCT/ISA/220 (second sheet) (October 2005)
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PATENT COOPERATION TREATY

PCT

T ‘ " INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

™

Applicant's or agent’s file reference

FORFURTHER = = see Form PCT/ISA/220
931/074 WO , ACTION i as well as, where apphcable, item 5 below.
International-application No. . . : International filing date (day/monti»’year) (Earliest) Priority Date (day/month/year)
PCT/US2008/070132 16/07/2008 17/07/2007

Applicant

CREE LED LIGHTING SOLUTIONS, INC.

"This international search report has been prepared by this international Searching Authority and.is transmitted to the apphcant
according to Article 18. A copy is being transmitted to the lnternatmnak Bureau.

This international search report consists of a totai of 4 shests.
 Itis also accompanied by a copy of each prior art document crted in this repart

1. Basis of the report ) )
a. With regard to the language, the internationat search was carried out on the basis of:

the international application in the language in which it was filed

D a translation of the international application into , which is the language
) of a translation furnished for the purposes of international search (Ruies 12. S(a) and 23.1(b))

=

DD'DD

This internati onal search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)).

With regard to any nucleotide and/or amino acid sequence disclosed in the international appiicatEon, see Box No. I.
Certain claims were found unsearchable {(See Box No. 1)
3.

Unity of invention is lacking (see Box No Il1)

4. With gard o the title,
‘ X the text is approved as submitted by the apphcant )
the text has been established by this Authority to read as follows:

DI

5. With regard to the abstract, .
' the text is approved as submitted by the applicant

’ D the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. V. The applicant
may, within one month from the date of mailing of this international search repori -submit comments to this Authorxty

6. With regard to the drawings,
4 a. the figure of the drawings to be published with the abstract is Figure No. _1
as suggested by the applicant o
D as selected by this Authority, because the applicant failed to suggest a figure
D as selected by this Authority, because this ﬂguré better characterizes the invention
b. ]:] none of the figures is to be published with the abstract

Form PCT/ISA/210 (first sheet} {April 2007}
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INTERNATIONAL SEARCH REPORT

International application No

PCT/US2008/070132

CLASS! F!C SUBJECT MATTER

%NV / G02B5/02 HO1L33/00 'F21K7/00

According to International Patent Classification (EPC) or to both national classifi canon and IPC

_B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

G02B HOIL F21K

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

X US 2006/285332 Al (GOON WOOI K [MY] ET AL) . 1-53
21 December 2006 (2006-12-21) :

paragraph [0018] - paragraph [0021]
page 2 .
X Wo 2007/026776 A (MITSUBISHI RAYON CO : 1-53
[JPT; KURACHI YOSHIYA [JP1; SUDA TETSUYA

figures 3a,3b

abstract; figure b

1 June 2006 (2006-06- 01)
abstract; figure 2

-[dP]; ONO) 8 March 2007 (2007-03-08)

X US 2007/008738 Al (HAN BYUNG-WOONG [KR] ET . 1-53
AL) 11 January 2007 (2007-01-11) :

X _ US 2006/114569 A1 (CAPALDO KEVIN P [US] ET ' - 1-53
AL CAPALDO KEVIN PATRICK [US] ET AL)

—f

Further documents are listed in the continuation of Box C.

See patent family annex.

* Speclal categories of cited documents :

*A" document defining the general state of the art which is not
considered 1o be of patticular relevance

*E* earlier document but published on or afier the international

. filing date

*L* document which may throw doubts on priority claim(s) or
which is cited to eslablish the publication date of another
citation or other special reason (as specified)

*O* document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
laler than the priorily date claimed

*T* later document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the pnnmp!e or theoty underlying the
invention

*X* document of particular relevance; the claimed invention
cannet be considered novel or cannot be considered to
involve an inventive step when the document is' taken alone

'Y* document of particular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document is combined with one or more other such docu-
megts liuch combination being obvious to a person skilled
inthe a

*&" document member of the same patent family

Date of the actual completion of the internationat search

6 October 2008

Date of mailing of the intemational search report

14/10/2008

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswik
Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016

Authorized officer

Ward, Seamus

Formm PCT/ASA/210 (secorid sheet) (April 2005)

page 1 of 2
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- | International appiication No

- INTERNATIONAL SEARCH REPORT

‘ 7 PCT/US2008/070132
C{Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT . .
. Cétegqry' Cita!lon of docum’em, with indication, where appropriate, of the relevant passages Relevant to claim No. )
X JP 05 100106 A -(DAINIPPON PRINTING CO LTD) - 1-53
23 April 1993 (1993-04-23) o : T
abstract; figures
Form PCTASA/210 {confinuation of second sheet) {Aprit 2095)
page 2 of 2
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INTERNATIONAL SEARCH REPORT
. o . International appiication No
information on patent family members

| peT/Us2008/070132
Patent document Publication Patent farﬁily Publication
cited in search report date i . member(s) date
US 2006285332 @ Al 21-12-2006 CN 1909258 A 07-02-2007
GB 2427754 A 03-01-2007
JP -~ 2006352132 A 28-12-2006
KR 20060131640 A 20-12-2006
WO 2007026776 A 08-03-2007 - KR 20080042908 A 15-05-2008
US 2007008738 Al 11-01-2007 CN 1896777 A 17-01-2007
KR 20070007648 A ;16701—2007
US 2006114569 Al  01-06-2006  NONE , '
JP_5100106* A ' 23-04-1993 © JP 30118G2 B2 21-02-2000

Form PCT/ASA/210 {patent tamily annex) (Apsil 2005)

Petitioner Hisense' USA Corporaﬁon
Exhibit 1002 - Page 749 of 836




PATENT COOPERATION TREATY

From the -
INTERNATIONAL SEARCHING AUTHORITY

To: | 4 PCT

| - -  WRITTEN OPINION OF THE -
see form PCTASAR20 - INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1).

-Date of mailing
(day#inonth/year) see form PCTASAR10 (second sheet) -

Applicant's or agent's file reference . . FOR FURTHER ACTION

see form PCTASAR20 | See paragraph 2 below

International application No. International filing date (day/nonthdear) =~ Priority date (day/?nonth/j/ear)b
‘PCTAUS2008/070132 . 16.07.2008 _ ) 17.07.2007

International Patent Classification (IPC) or both national classification and [PC

INV. Go2B1/10 GOEBS/QZ HO1L33/00 F21K7/00

Applicant
CREE LED LIGHTING SOLUTIONS INC.

1. This opinion contains indications relating to the fol!bwing items:

Box No.1 - Basis of the opinion
- Box No. 1l Priority
Box No. [l Non-establishment of opinion with regard to novelty, inventive step and industrial applicability

Box No. IV . Lack of unity of inverition

Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement

Box No. VI Certain documents cited
Box No. Vil Certain defects in the international application

Oooo RO0O0OK

Box No. Vil Certain observations on the international application

2. ° FURTHER ACTION

If a demand for international preliminary examination'is made, this opinion will usually be considered to be a
written opinion of the International Preliminary Examining Authority ("[PEA") except that this does not apply where-
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
International Bureau under Rule 66.1bis(b) that written opinions of this International Searching Authority

will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASA/E20 or before the expiration of 22 months from the priority date,
whichever expires later.

For further options, see Form ?CT/!SAQZO.

3. For further details, see notes to Form PCTASA/220.

Name and mailing address of the ISA: | Date of completion of Authorized Officer .
[ I3 . - this opinion @.,\‘,n““ ""‘f-m,_s
European Patent Office : ) : %
» D-80298 Munich S e 10 Ward, Seamus H .0))) g
Tel. +49'89 2399 - 0 Tx: 523656 epmu d ; %, ‘&
Fax: +49 89 2399 - 4465 Telephone No. +49 89 2399-4707 L

Form (PCTASAR237) (Cover Sheet) (April 2005)
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WRITTEN OPINION OF THE .A ‘ international application No.
INTERNATIONAL SEARCHING AUTHORITY o PCTAS2008070132

Box No.1 Basis of the oplmon

1. With regard to the Ianguage this opinion has been established on the bas;s of:
K the mternanonal application in the Ianguage |n which it was flled

O atranslation of the mtematronai application into ., which is the language of a transiation furmshed for the
- purposes of international search (Rules 12.3(a) and 23.1 (b)).

2. [0 This opinion has been established taking into account the rectification of an obvious milstake adthorized
‘by or notified to this Authority under Rule 91 (Rule 43bis.1(a)) .

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and
necessary to the claimed invention, this opinion has been established on the basis of:

a. type of material:
‘O a'sequence listing
O table(s) related to the sequence listing

b. format of material:
T on paper
O in electronic form

- ¢. time of filingAurnishing:

[0 contained in the international application as filed.
O filed tégethér with the international application in electronic form.

L1 furnished subsequently o this Authority for vthé purposes of search. ’

4. [0 In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional
copies is identical to that in the application as filed or does not go beyond the application as filed, as

" appropriate, were furnished.

5. Additional comments:

Form PCTASA/ 237 (April 2007)
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WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

International application No.
-PCTAUS2008/070132

Box No.V  Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations supporting such statement '

1. Statement

Noveity (N}
Inventive step (I1S)

Industrial applicabifity (IA)

2. Citations and explanations

see segaréte sheet

Form PCTASA/237 (April 2007)

Yes:
No:

Yes:
No:

Yes:

‘No:

Claims

Claims

‘Claims

Claims

Claims
Claims

o
&
4

b
1
]

sy
«

1

(e¥]
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3.1

3.2

WRITTEN OPINION OF THE ‘ International application No.
INTERNATIONAL SEARCHING | '
AUTHORITY (SEPARATE SHEET) . PCT/US2008/070132

Re ltem V :

Reasoned statement with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

The following document is referred to in this communication:

D1: US2006285332

REMARK

It is noted that the term "optical feature" used in claim 1 would appear to have essentially no

limiting effect. For example, the "optical feature" could be merely-a smooth surface of the
film opposite to the substrate. Thus claim 1 esséntially amounts to a claim for a substrate
having an optical film positioned on it. Needless to say, the number of nevelty destroying
documents for such a claim runs to (at least) several hundred thousand (for example, every
coated lens, every interference filter). Furthermore, there appears to be nothing in the claims
or the description which would give any further indication as to the intended form of the
optical features or their function. As a result, the documents in the International Search .
Report inevitably represent a somewhat arbitrary selection, made on the basis that they
show elements bearing some similarity to the elements schematically depicted in the figures
of the present application. '

INDEPENDENT CLAIM 1 _ ,

The subject-matter of claim 1 is not new in the sense of Article 33(2) PCT. Document D1
discloses (fig 2, paragraphs [0018] - [0021]): an optical element, comprising: a substrate
(230), said substrate being at least partially light-transmissive, said substrate comprising a
contact surface (the upper surface), at least one optical film (240), said optical film being
positioned on said contact surface of said substrate, said optical film comprising at least a
first optical feature (figure 2). Claim 1 therefore lacks novelty (Article 33(2) PCT).

Similar objections could be made based on any of the other documents cited in the
International Search Report as X.

REMAINING CLAIMS . :
The features of claims 2-7 can all be read onto D1, and hence these claims lack novelty.
(Article 33(2) PCT). The remaining claims appear to add only features known from the

Form PCT/SA/237 {Separate Sheet) (Sheet 1) (EPO-April 2005)
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WRITTEN OPINION OF THE , International application No.
INTERNATIONAL SEARCHING ‘ : .
AUTHORITY (SEPARATE SHEE_T) ‘ : PCT/US2008/070132

-documents cited in the International Search Report or obvious to the skllled person and
therefore Iackmg inventive step (Amcle 33(3) PCT).

\

Form PCT/ISA/237 (Separate Shest) (Sheet 2) (EPO-April 2005)
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Possible steps after receipt of the international search report (1SR) and
written opinion of the International Searching Authority (WO-1SA)

_General For all international applications filed on or after 01/01/2004 the competent
information ISA will establish an ISR It is accompanied by the WO-ISA. Unlike the
- former written opinion of the IPEA (Rule 66.2 PCT), the WO-ISA is not
. meant to be responded to, but to be taken into consideration for further

" procedural steps. This document explains about the possibilities.

Amending claims Within 2 months after the date of mailing of the ISR and the WO-1SA the
under . applicant may file amended claims under Art. 19 PCT directly with the
Art. 19 PCT - International Bureau of WIPO. The PCT reform of 2004 did not change
this procedure. For further information please see Rule 46 PCT as well as-

- - form PCT/ISA/220 and the corresponding Notes to form PCT/1SA/220.

Filing a demand In principle, the WO-{SA will be considered as the written opinion of the
for international [PEA. This should; in many cases, make it unnecessary to file a demand for
preliminary international preliminary examination. |f the applicant nevertheless wishes
examination to file a demand this must be done before expiry of 3 months after the
‘ date of mailing of the ISR/WO-ISA or 22 months after priority
date, whichever expires later (Rule 54bis PCT). Amendments under Art.
34 PCT can be filed with the IPEA as before, normally at the same time as

filing the demand (Rule 66.1 (b) PCT). .

if a demand for international preliminary examination is filed and no
comments/amendments have been received the WO-1SA will be transformed
‘by the [PEA into an |PRP (international Preliminary Report on Patentability)
which would merely refiect the content of the WG-1SA. The demand can still
be withdrawn (Art. 37 PCT). ,

Filing informal After receipt of the ISR'WO-ISA the applicant may file informal comments

comments on the WO-ISA directly with the International Bureau of WIPQO. These
will be communicated to the designated Offices together with the IPRP
(International Preliminary Report on Patentability) at 30 months from the
priority date. Please also refer to the next box.

" End of the At the end of the international phase the International Bureau of WIPO will
international transform the WO-1SA or, if a demand was filed, the written opinion of the
phase IPEA into the IPRP, which will then be transmitted together with possible

informal comments to the designated Offices. The IPRP replaces the former
IPER (international preliminary examination report).

~ Relevant PCT Rule 43 PCT, Rule 43bis PCT, Rule 44 PCT, Rule 44bis PCT, PCT Newsletter
. Rulesand more 12/2003, OJ 11/2003, OJ 12/2003
information

BNSDOCID: <XS 200704010CK_|_>
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EUROPEAN PATENT OFFICE

Patent Abstracts of Japan

PUBLICATION NUMBER : 05100106

PUBLICATION DATE : 23-04-93

APPLICATION DATE : : 08-10-91

APPLICATION NUMBER v 03289341

APPLICANT : DAINIPPON PRINTING CO LTD; 12 ‘ g

INVENTOR : HONDA MAKOTO;

INT.CL. - . GO2B 3/08 B29C 39/10 GO2B 1/04

G02B 3/06 GO3B 21/62 // B2SL 11:00 J} \)
. i 11 3
TITLE : FRESNEL LENS SHEET AND

PRODUCTION THEREOF

ABSTRACT : PURPOSE: To improve a yield by reducing the consumption of costly UV resins, etc.,
enhancing productivity and ameliorating the adhesion defect to a transparent substrate by
the deformation or strains of a lens by volumetric shrinkage on curing of the UV resin, etc. -

CONSTITUTION: This Fresnel lens consists of the substantially transparent substrate 11,
a Fresnel lens part 12 which is formed to a Fresnel lens shape by a UV and/or radiation
curing type resin on the substrate and an intermediate resin layer 13 which is formed of
the UV and/or radiation curing type resin between the substrate and the bottom of the
Fresnel lens part to the thickness gradually decreasing from the central part toward the
peripheral part. ‘

COPYRIGHT: (C)1993,JPO&Japio .

BNSDOCID: <JP __405100106A_AJ_>
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING'_AU{T'HORITY

ﬂ\\/

To:

BURR & BROWN
Attn. Brown,.
P.O.Box 7068
Syracuse, NY 13261

. ETATS-UNIS D’AMERIQUE

Kevin C.

PCT

NOTIFICATION OF TRANSMITTAL OF
THE INTERNATIONAL SEARCH REPORT AND
E WRITTEN OPINION OF THE INTERNATIONAL
RCHING AUTHORITY OR THE DECLARATION

(PCT Rule 44.1)

Date of mailing

(day/month/year) 08/05 /2008

Applicant’'s or agent's filyéference
931/024 WO

FOR FURTHER ACTION See paragraphs 1 and 4 below

International application No.
PCT/US2007/086237

international filing date

(day/month/year) 03/12/200 7

Applicant

LED LIGHTING FIXTURES, INC.

1. [x]

Filing of dments and

tat nt under Articie 19:

. International Search Report.

2.[]
3. []

4. Reminders

The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.

The applicant is entitied, if he.so wishes, to amend the claims of the Entemationa! Application (see Rule 46):
When? The time limit for filing such amendments is normally two months from the date of transmittal of the

Where? Directly to the International Bureau of WIPQ, 34 chemin des Colombeties
- 1211 Geneva 20, Switzerland, Fascimile No.: (41-22) 338.82.70 :

_For more detailed instructions, see the notes on the accompanying sheet.

The applicant is hereby notified that no international search report will be established and that the declaration under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitted herewith.

With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

the protest together with the decision thereon has been transmitted to the international Bureau together with the
applicant’s request to forward the texts of both the protest and the decision thereon to the designated Offices.

D no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the International Bureau as provided in Rules 90bis.1 and 90bis.3, respectively,
before the completion of the technical preparations for international publication.

The applicant may submit comments on an informal basis on the written opinion of the international Searching Authonty to the
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an
international preliminary examination report has been or is to be established. These comments would also be made available to
the public but not before the expiration of 30 months from the priority date.

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary

examination must be filed if the applicant wishes to postpone the entry inio the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices.

months.

In respect of other designated Offices, the fime limit of 30 months (or later) will apply even if no demand is filed within 19

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Office, see the PCT App)'icant’s
Guide, Volume |I, National Chapters and the WIPO Internet site.

Name and mailing address of the International Searching Authority

European Patent Office, P.B. 5818 Patentlaan 2
NL-2280 HV Rijswijk

. @§> Tel. (+31-70) 340-2040, Tx. 31 651 epo ni,

Fax: (+31-70) 340-3016

Authorized officer

Josephus Wannee

Form PCT/ISA/220 (October 2005)

(See notes on accompanying sheet)
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NOTES TO FORM PCT1/ISA/220

These Notes are intended to give the basic instructions concerning the filing of amendments under article 19. The
Notes are based on the requirements of the Patent Cooperation Treaty, the Reguiations and the Adminisirative Instructions
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For moré
detailed information, see aiso the PCT Applicant's Gu:de a publication Df WIPO. - .

In these Notes, "Article”, "Rule”, and "Section” refer to the prov;s;ons of the PCT the PCT Regulations and the PCT
Administrative Instructions, respecnveiy

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

The applicant has, after having received the international search report and the written opinion of the International
Searchmg Authority, one opportunity to amend the claims of the international application. It should however be emphasized
that, since all parts of the international application (claims,description and drawings) may be amended during the
international preliminary examination procedure, there is usually no need to file amendments of the claims under Article 19

- except where, e.g. the applicant wants the latter to be published for the purposes of provisional protection or has another
reason for amending the claims before international publication. Furthermore, it should be emphasized that provisional
protection is availabie in some States only (see PCT Applicant's Guide, Volume I/A, Annexes B1 and B2).

The attention of the applicant is drawn to the fact that amendments to the claims under Article 19 are not allowed where
the International Searching Authority has declared, under Article 17(2), that no international search report would be
established (see PCT Applicant’s Guide, Volume /A, paragraph 296)."

What parts of the international application may be amended?
Under Article 19, only the claims may be amended

During the international phase, the claims may also be amended (or further amended) under Article 34 before the
International Preliminary Examining Authority. The description and drawings may only be amended under
Articie 34 before the International Examining Authority. .

Upon entry into the national phase, all parts of the international application may be amended under Article 28 or,
where applicable, Article 41. .

When? Within 2 months from the date of transmittal of the international search report or 16 months from the priority date,

: whichever time limit expires later. It should be noted, however, that the amendments will be considered as having
been received on time If they are received by the International Bureau after the expiration of the applicable time
limit but before the compietion of the technical preparations for internationai publication (Ruie 46.1).

Where not to file the amendments?

The amendments may only be filed with the International Bureau and not with the receiving Office or the
International Searching Authority (Rule 46.2).

Where a demand for international preliminary examination has been/is filed, see below.

How? Either by cancelling one or more entire claims, by adding one or more new claims or by amending the text of one
or more of the claims as filed.

A replacement sheet must be submitted for each sheet of the claims whxch on account of an amendment or
amendments, differs from the sheet originally filed.

All the claims appearing on a replacement sheet must be numbered in Arabic numerals. Where a claim is
cancelied, no renumbering of the other claims is required. In all cases where claims are renumbered, they must be
renumbered consecutively (Section 205(b)). .

The amendments must be made in the language in which the international application is to be published.

What documents must/may accompany the amendments?
Letter (Section 205(b)):
The amendments must be submitted with a letter.

The letter will not be published with the international application and the amended claims. It should notbe
confused with the "Statement under Article 19(1)" (see below, under "Statement under Article 19(1)").

The letter must be in Eng!lsh or French, at the choice of the applicant. However, if the language of the
international application iz Enghsh the letter must be in Enghsh if the language of the mtematronal appltcatlon
is French, the letter must be in French.

Notes to Form PCT/ISA/220 (first sheet) (October 2005)
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PATENT COOPERATION TREATY
INTERNATIONAL SEARCH REPORT

(PCT Article 18 and Rules 43 and 44)

Applicant's or agent’s file reference FOR FURTHER : ) see Forrh PCT/ISA/220

931/024 WO ACTION as well as, where applicable, item 5 below.
International application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US2007/086237 03/12/2007 : 04/12/2006
Applicant -

LED LIGHTING FIXTURES, INC.

This international search report has been prepared by this International Searching Authority and is transmitted to the apphcant )
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 5 sheets.
itis also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
“a. With regard to the iénguage, the international search was carried out on the basis of:

the international application in the language in which it was filed

D a translation of the international application into , which is the language
of a translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

b. D This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). ) .

c. D With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. I.
2. D Certain claims were found unsearchable (See Box No. Il)
3. D Unity of invention is lacking (see Box No lil)

4. With regard to the title, .
the text is approved as submitied by the applicant
D the text has been established by this Authority to read as follows:

5. With regard to the abstract,
D the text is approved as submitied by the applicant

the text has been established, according to Rule 38.2(b}, by this Authority as it appears in Box No. IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. _1
as suggested by the applicant '
D as selected by this Authdrfty, because the applicant failed to suggest a figure
D as'selected by this Authority, because this figure better characterizes the binvention
b. D none of the figures is to be published with the abstract

Form PCT/ISA/210 (first sheet) (April 2007)
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International application No.

. INTERNAT[ONAL SEARCH.REP‘ORT PCT/US2007/086237

Box No. V' Text of the abstract (Continuation of item 5 of the first sheet)

A lighting device which comprises at least a first solid state lighting device
(16a,16b); and at least a first patterned diffuser (18) which comprises a
plurality of optical features (23). If the first solid state lighting device
is illuminated, at least some of the light emitted by the first solid state
lighting device enters the first. patterned diffuser and exits the patterned
diffuser. hi some embodiments, the patterned diffuser emits light in a
specific shape (e.g., substantially sguare, rectangular, hexagonal oxr
octagonal), hi some embodiments, optical features are positioned on the first
surface of the side of the first patterned diffuser that the emitted light
enters. Also, . a method of lighting which comprises illumindting one (or more)
solid state lighting device which emits light which enters a patterned

diffuser which comprises a plurality of optical features, and exits the
patterned. diffuser.

Form PCT/ISA/210 (continuation of first sheet (3)) (Aprii 2005)
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INTERNATIONAL SEARCH

REPORT

internationat application No

PCT/U52007/086237

A. CLASSIFICATION OF SUBJECT MATTER

INV. F21V5/00
ADD. F21Y101/02

B. FIELDS SEARCHED

According to international Patent Classification (IPC) or to both national classification and IPC

Fa1v

Minimum documentation searched (classification system followed by classification symbols)

Documentation searched other than minimum documentation. to the extent that

such doguments are included in the fields searched

N

EPO-Internal

v

Electronic data base consulted during the international search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

INC [US]) 3 May 2006 (2006-05-03
paragraphs [0015], [0016], [00
fo028], [0031] - [0033]"
figures 2-5

Gateg'éry" Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X FR 2 586 844 A (SOFRELA SA [FR]) 1-17

6 March 1987 (1987-03-06)

‘page 1, 1ine 31 - page 2, line 9

page 6, line 11 - line 34

page 7, 1ine 9 - 1ine 33

figures 4-8 ‘
X EP 1 653 255 A (PENTAIR WATER POOL AND SPA 1-17

)
26] -

Further documents are listed in the continuation of Box C.

See patent family annex.

“ Special categories of cited documents :

*A* document defining the generaf'stale of the art which is not
considered to be of particular relevance

earlier document but published on or after the international
filing date .

document which may throw doubts on priority ciaim(s) or .
which is cited fo establish the publication date of another
citation or other special reason (as specified)

document referring to an oral disclosure, use, exhibition or
other means ’

document published prior to the international filing date but
later than the priority date claimed .

e

e

o

pr

s

later document published after the interpational fifing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

document of particular relevance; the claimed invention
cannot be considered to Involve an inventive step when the
document is combined with one or more other such docu—
me{:ts, ﬁuch combination being obvious to a person skilled
in the art.

‘documem member of the same patent family -

e

=y

&

Date of the actual completion of the international search

28 April 2008

Date of mailing of the-intemational search report

08/05/2008

Name and mailing address of the ISA/ -
European Patenl Cffice, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk - .
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Cosnard, Denis

Fomm PCT/ASA/210 (second sheet) {April 2005)

page 1 of 2

Petitioner Hisense USA Corpbration
Exhibit 1002 - Page 761 of 836




 INTERNATIONAL SEARCH REPORT

] Internationat application No

C{Continuation).. DOCUMENTS CONSIDERED TO BE RELEVANT .

PCT/US2007/086237

Category*

Citation of document with mdzcanon where approprrate of.the relevant passages . Relevant to claim No.
X -US 5 477 436 A (BERTLING JOHANNES GERHARDA~ 1-17
'[DE] ET AL) 19 December 1995 (1995 12— 19) ; C
column 2, line 55 - co]umn 3, 11ne 33
figures 1,2 o
X US 6 932 497 Bl (HUANG JEAN-SAN [Twl) 1,2, -
23 August 2005 (2005-08-23) : 7-10,17
_abstract
figures 2,6-8
Formn PCT/AISA/210 {continuation of second sheet) {April 2005)
page 2 of . 2
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INTERNATIONAL SEARCH REPORT

. S - international application No
Information on patent family members

‘ PCT/US2007/086237
Patent document . ’ Publication ' ' Patent family : Publication .
cited in search report } date - ) member(s) date
FR 2586844 A 06-03-1987 . NONE B ,
EP 1653255 A  03-05-2006° CA 2524796 Al 29-04-2006
US 5477436 A 19-12-1995 DE 4228895 Al 03-03~-1994
. US 6932497 Bl  23-08-2005 = NONE

Form PCT/ISA/210 {patent family annex) (Aprit 2005}
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PATENT COOPERATION TREATY

From the

'INTERNATIONAL SEARCHING AUTHOR!TY

To:

see form PCTASA220

PCT

WRITTEN OPINION OF THE
INTERNATIONAL SEARCHING AUTHORITY

(PCT Rule 43bis.1)

Date of mailing ’
(day/monthiear) -see form PCTASAZ10 (second sheet)

Applicant's or agenit's file reference

see form PCTASA220

FOR FURTHER ACTION
See paragraph 2 below

International application No.

International filing date (day/inonth/j/ear)

Pricrity date (day/nonthear)

LED LIGHTING FIXTURES, INC.

PCTAIS2007/086237 03. 12 2007 04.12.2006
* International Patent Classification (IPC) or both national classification and IPC »

INV. F21V5/00 '

ADD. F21Y10102

Applicant

OrRO

1 2.  FURTHERACTION

BJd Box No. | Basis of the opinion -
0 Box No.li  Priority
[0 Box No. 1l
0 Box No. IV Lack of unity of invention
B4 Box No.V
Box No. VI Certain documents cited

1. This opinion contains indications relating to the following items:

Non-establishment of opinion with regard to'novelty, inventive step and industrial applicability

Reascned statement under Rule 43bis.1(a)(i) with regard to novelly, inventive step or industrial
applicability; citations and explanations supporting such statement

Box No. VIl Certain defects in the international application
Box No. VIl Certain observations on the international application

will not be so constdered

whichever expires later.

For further options, see Form PCTASA220.

3. . For further details, see notes to Form PCTASA/220.

If a demand for international preliminary examination is made, this opinion will usually be consideredto be a
written opinion of the International Preliminary Examining Authority ("IPEA") except that this does not apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
International Bureau under Rule 66.1bis(b) that written opmxons of this International Searching Authority

If this opinion is, as provided above, considered io- be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASA220 or before the expiration of 22 months from the priority date,

Name and mailing address of the ISA:

NL-2280 HV Rijswijk - Pays Bas
Fax: +31 70 340 - 3016

» European Patent Office - P.B. 5818 Patemla
Tel. +31 70 340 - 2040 Tx: 31 651 epo ni

Date of completion of

this opinion

202 form
PCTASALZT O

Authorized Officer

| _ones Potog,,
& .

g

Telephone No. +31 70 340-3913 . a0

Cosnard, Denis

t&’wm, ‘g,
o
oy ot

%

Form (PCTASAR37) (Cover Sheet) (April 2005)
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- WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY . - PCTMUS2007/086237

Box No. I BaS|s .of the opinion

1. With regard to the language, this opinion has been estabhshed on the baszs of:
® the international application in the language in Which it was filed

[0 a translation of the xnternatlonal application into wh;ch is the language of a translation furmshed for the
purposes of international search (Rules 12.3(a) and 23.1 (b)).

2. [0 This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and
' necessary to the claimed invention, this opinion has been established on the basis of:

a. type of material:
[l | a sequencé listing
I table(s) related to the sequence listing
b. format of material: |
[ on paper
3 in electronic form
c¢. time of filingfurnishing:
[0 contained in the mternatlonal appixcatton as filed.
- O, filed together with the mtematlonal application in eiectmmc form.

[l furnished subsequently to this Authority for the purposes of search.

4. I In addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional
copies is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

5. Additional comments:

Form PCTASA/237 (April 2007)
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WR!TTEN OPINION OF THE ' International application No.
INTERNATIONAL SEARCH[NG AUTHORITY PCTAUS2007/086237

Box No.V = Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or
_industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N) . Yes: Claims 271415,

" No: Claims 1.3-6.8-13.186, 17
Inventive step (IS) - Yes: Claims
No: Claims 1-17
Industrial applicability (I1A) Yes: Claims 1-17

No: Claims

2. Citations and explanations

see separate sheet

Box No. ViI Certain defects in the international application

The following defects in the form or contents of the international application have been noted:

see separate sheet

Form PCTASA/237 (April 2007)
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- WRITTEN OPINION OF THE ‘ " International applieation No.
INTERNATIONAL SEARCHING : '
AUTHORITY (SEPARATE SHEET) : ‘ ____PCT/US2007/086237

Reltem V.
1 Reference is made to the following documents:

D1: FR 2586 844 A (SOFRELA SA [FR]) 6 March 1987
D2: EP 1653255 A (PENTAIR WATER POOL AND SPA INC [US]) 3 May 2006
D3: US 5477 436.A (BERTLING JOHANNES-GERHARD [DE] ET AL) 19
December 1995
- D4 US 6 932 497 B1 (HUANG JEAN-SAN [TW]) 23 August 2005

2 CLARITY

The application does not meet the reQuire_ments of Article 6 PCT, because claims 1-
17 are not clear. The reasons are the following:

2.1 Claims 1-17 attempt to define the subject-matter in terms of result to be achieved
(see terms "such that...so that.. lighting device emits light..." or similar), which merely
amounts to a statement of the underlying problem, without providing the techmcai
features necessary for ach:evung this result.

2.2 The relative term "patterned diffusor” used in the claims has no well-recognised
meaning and leaves the reader in doubt as to the meaning of the technical features
to which it refers, thereby rendering the definition of the subject-matter of said claims

. unclear, Article 6 PCT.

3 INDEPENDENT CLAIM 1
Furthermore, the above-mentioned lack of clarity notwithstanding, the subjeet-matteé
of claim 1 is not-new in the sense of Article 33(2) PCT, and therefore the criteria of
Article 33(1) PCT are not met.

3.1 Document D1 discloses (the references in parentheses applying to this document) a

lighting device (see figure 4), comprising:
- at least a first solid state lighting device (1); and

Form PCT/ISA/237 (Separate Sheet} (Sheet 1) (EPO-April 2005)
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"WRITTEN OPINION OF THE ; International application No.
INTERNATIONAL SEARCHING ‘ : : ;
.- AUTHORITY (SEPARATE SHEET) ‘ - PCT/US2007/086237

- at least a first patterned diffuser (25),

‘said first solid state lighting device being positioned relative to said first pattemed
diffuser (25) such that if said first solid state lighting device (1 ) is illuminated so that
said first solid state lighting device (1) emits light, at least some of said light emitted
by said first solid state lighting device (1) enters said first patterned diffuser (25) and
exits said patterned diffuser (25), said patterned diffuser (25) comprising a plurality of ‘
optical features (see figure 7). ~

- 3.2 Therefore, thesubject-matter of claim 1 is not new.
4 INDEPENDENT CLAIMS 10 AND 17

The same reasoning applies, mutatis mutandis, to the sub;‘ect;matter of the
correspondmg mdependent claims 10 and 17, which therefore are also considered
not novel :

5 DEPENDENT CLAIMS 2-9, 11-16

Dependent claims 2-9, 11-16 do not contain any features which, in combination with
the features of any claim to which they refer, meet the requirements of the PCT in
respect of novelty and/or inventive step (Article 33(2) and (3) PCT). -

Re ltem VII
Certain defects in the international application

7.1 Independent claim 1 is not in the two-part form in accordance with Rule 6.3(b) PCT,
which in the present case would be appropriate, with those features known in combi-
nation from the prior art (document D1) being placed in the preamble (Rule 6.3(b)(l)
PCT) and with the remaining features being included in the characterising part (Rule
6.3(b)(ii) PCT).

7.2 Cohtrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art
disclosed in the document D1 is not mentioned in the description, nor is this

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO—Aprit‘ 2005)
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"WRITTEN OPINION OF THE . o International application No.
INTERNATIONAL SEARCHING ' ,
AUTHORITY (SEPARATE SHEET) PCT/ U820071086237

document identified therein.

7.3 The features of the claims are not provided with reference signs placed in
parentheses (Rule 6.2(b) PCT). ‘

dkkkk

Form PCT/ISA/237 (Separate Sheet) (Sheet 3) (EPO-April 2005) -
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Possible steps after receipt of the international search report (1SR) and
written opinion of the International Searching Authority (WO-1SA)

- General For all international applications filed on. or after 01/01/2004 the competent
-information ISA will establish an ISR It is accompanied by the WO-ISA. Unlike the
C former written opinion of the IPEA (Rule 66.2 PCT), the WO-1SA is not
meant to be responded to, but to be taken into consideration for further

- procedural steps. This document explains about the possibilities.

Amending claims Within 2 months after the date of mailing of the ISR and the WO-1SA the
under ‘ ‘applicant may file amended claims under Art. 19 PCT directly with the
- Art. 19 PCT International Bureau of WIPO. The PCT reform of 2004 did not change
' this procedure. For further information please see Rule 46 PCT as well as

form PCT/ISA/220 and the corresponding Notes to form PCT/ISA/220.

Filing a demand In principle, the WO-ISA will be considered as the written opinion of the
for international IPEA. This should, in many cases, make it unnecessary to file a demand for
preliminary international preliminary examination. If the applicant nevertheless wishes
examination to file a demand this must be done before expiry of 3 months after the
' -date of mailing of the ISR/ WO-ISA or 22 months after priority
date, whichever expires later (Rule 54bis PCT). Amendments under Art.
34 PCT can be filed with the 1PEA as before, normally at the same time as

filing the demand (Rule 66.1 (b) PCT). -

If a demand for international preliminary examination is filed and no -
comments/amendments have been received the WO-1SA will be transformed
by the IPEA into an IPRP (International Preliminary Report on Patentability)
which would merely reflect the content of the WO—iSA The demand can still
be withdrawn (Art. 37 PCT).

Filing informal  After receipt of the ISR/WO-I1SA the applicant may file informal comments

comments on the WO-ISA directly with the International Bureau of WIPO. These
will be communicated to the designated Offices together with the |PRP
(International Preliminary Report on Patentability) at 30 months from the
priority date. Please also refer to the next box.

End of the . At the end of the international phase the International Bureau of WIPO will

international transform the WO-1SA or, if a demand was filed, the written opinion of the
phase : IPEA into the IPRP, which will then be transmitted together with possible

informal comments to the designated Offices. The |PRP replaces the former
IPER (international preliminary examination report).

Relevant PCT  Rule 43 PCT, Rule 43bis PCT, Rule 44 PCT, Rule 44bis PCT PCT Newsletter
- Rules and more  12/2003, OJ 11/2003, OJ 12/2003
information

BNSDOCID: <XS 200704010CK_1_>
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PATENT COOPERATION TREATY

From the INTERNATIONAL SEARCHING AUTHORITY P GT
To: e
BURR & BROWN . NOTIFICATION OF TRANSMITTAL OF

e THE INTERNATIONAL SEARCH REPORT AND
~ | THE WRITTEN OPINION OF THE INTERNATIONAL
SEARCHING AUTHORITY, OR THE DECLARATION

Attn. Brown, Kevin C.
P.O.Box 7068
Syracuse, NY 13261 -
ETATS-UNIS D'AMERIQUE

NECETVE

MAR 11 2008

vty

=
pe—d

¥

P (PCT Rule 44.1)

8{ by %0\%1*;

Date of malling

(day/month/year) 04 / 03 / 2008 \4/

Applicant’s or agent's file reference

931/030 WO FOR FURTHER ACTION See paragraphs 1 and 4 below
International application No. international filing date

PCT/US2007/086242 (day/monih/year) 03/12/2007

Applicant

LED LIGHTING FIXTURES, INC.

1. Eﬂ The applicant is hereby notified that the international search report and the written opinion of the International Searching
Authority have been established and are transmitted herewith.

Filing of amendments and statement under Article 19:
The applicant is entitled, if he so wishes, to amend the claims of the International Application (see Rule 46):

When? The time limit for filing such amendments is normally two months from the date of transmittal of the
International Search Report.

Where? Directly to the International Bureau of WiPO, 34 chemin des Colombettes
1211 Geneva 20, Switzerland, Fascimile No.: (41-22) 338.82.70

For more detailed instructions, see the notes on the accompanying sheet.

2. D The applicant is hereby notified that no International search report will be established and that the declaratlon under
Article 17(2)(a) to that effect and the written opinion of the International Searching Authority are transmitied herewith.

3. D With regard to the protest against payment of (an) additional fee(s) under Rule 40.2, the applicant is notified that:

the protest together with the decislon thereon has been transmitted to the International Bureau together with the
applicant’s request to forward the texts of both the protest and the decision thereon to the designated Offices.

no decision has been made yet on the protest; the applicant will be notified as soon as a decision is made.

4. Reminders

Shortly after the expiration of 18 months from the priority date, the international application will be published by the
International Bureau. If the applicant wishes to avoid or postpone publication, a notice of withdrawal of the international
application, or of the priority claim, must reach the international Bureau as provided in Rules 90bis.1 and 90bis.3, respectively,
before the completion of the technical preparations for international publication.

The applicant may submit comments on an informal basis on the written opinion of the International Searching Authority to the
International Bureau. The International Bureau will send a copy of such comments to all designated Offices unless an
international preliminary examination report has been or Is to be established. These comments would also be made available to
the public but not before the expiration of 30 months from the priority date.

Within 19 months from the priority date, but only in respect of some designated Offices, a demand for international preliminary
examination must be filed if the applicant wishes to postpone the entry into the national phase until 30 months from the priority
date (in some Offices even later); otherwise, the applicant must, within 20 months from the priority date, perform the prescribed
acts for entry into the national phase before those designated Offices.

in respect of other designated Offices, the time limit of 30 months (or fater) will apply even if no demand is filed within 19
months.

See the Annex to Form PCT/IB/301 and, for details about the applicable time limits, Office by Ofiice, see the PCTAppllcants
Guide, Volume li, Natlonal Chapters and the WIPO Internet site.

Name and mailing address of the International Searching Authority | Authorized officer

T =& European Patent Office, P.B. 5818 Patentiaan 2 . .
NL-2280 HV Rijswijk Carolina Remiéns
Tel. (+31~70) 340-2040, Tx. 31 651 epo ni,
== Fax: (+31-70) 340-3016

Form PCT/ISA/220 (October 2005) (See notes on accompanying sheet)
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NOTES TO FORM PCT/ISA/220

These Notes are intended to give the basic instructions concerning the flling of amendments under article 19. The
Notes are based on the requirements of the Patent Cooperation Treaty, the Regulations and the Administrative Instructions
under that Treaty. In case of discrepancy between these Notes and those requirements, the latter are applicable. For more
detailed information, see also the PCT Applicant's Guide, a publication of WIPO.

In these Notes, “Article”, "Rule”, and "Section" refer to the provisions of the PCT, the PCT Regulations and the PCT
Administrative Instructions, respectively.

INSTRUCTIONS CONCERN!NG AMENDMENTS UNDER ARTICLE 19

The applicant has, after having recelved the international search report and the written opinion of the International
Searching Authority, one opportunity to amend the claims of the international application. It should however be emphasized
that, since all parts of the International application {claims,description and drawings) may be amended during the
international preliminary examination procedure, there Is usually no need to file amendments of the claims under Article 19
except where, e.g. the applicant wants the latter to be published for the purposes of provisional protection or has another
reason for amending the claims before international publication. Furthermore, it should be emphasized that provisional
protection is available in some States only (see PCT Applicant’s Guide, Volume /A, Annexes B1 and B2).

The attention of the applicant is drawn to the fact that amendments to the claims under Article 19 are not allowed where
the International Searching Authority has declared, under Article 17(2), that no international search report would be
established (see PCT Applicant's Guide, Volume I/A, paragraph 296).

What parts of the international application may be amended?

When?

Under Article 19, only the claims may be amended.

During the International phase, the claims may also be amended (or further amended) under Article 34 before the
international Preliminary Examining Authority. The description and drawings may only be amended under
Article 34 before the International Examining Authority.

Upan entry into the national phase, all parts of the international application may be amended under Article 28 or,
where applicable, Article 41.

Within 2 months from the date of transmittal of the internationat search report or 16 months from the priority date,
whichever time limit expires later. It should be noted, however, that the amendments will be considered as having
been received on time If they are received by the International Bureau after the expiration of the applicable time
limit but before the compietion of the technical preparations for international publication (Rule 46.1).

Where not to file the amendments?

How?

The amendments may only be filed with the International Bureau and not with the receiving Office or the
International Searching Authorlty (Rule 46.2).

Where a demand for international preliminary examination has been/is filed, see below.

Either by cancelling one or more entire claims, by adding one or more new claims or by amending the textof one
or more of the claims as filed.

A replacement sheet must be submitted for each sheet of the claims which, on account of an amendment or
amendments, differs from the sheet originally filed.

All the claims appearing on a replacement sheet must be numbered In Arabic numerals. Where a claim is
cancelled, no renumbering of the other claims is required. In all cases where claims are renumbered, they must be
renumbered consecutively (Section 205(b)).

The amendments must be made in the language in which the international application is to be published.

What documents must/may accompany the amendments?

Letter (Section 205(b)):
The amendments must be submitted with a letter.

The letter will not be published with the international application and the amended claims. It should not be
confused with the "Statement under Article 19(1)" (see below, under “Statement under Article 19(1)").

The letter must be in English or French, at the choice of the applicant. However, if the language of the
international application is English, the letter must be in English; if the language of the international application
is French, the letter must be in French.

Notes to Form PCT/ISA/220 (first sheet) (October 2005)
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PATENT COOPERATION TREATY

PCT

INTERNATIONAL SEARCH REPORT

(PCT Ariicle 18 and Rules 43 and 44)

Applicant's or agent's file reference FOR FURTHER

see Form PCT/ISA/220
931/030 WO ACTION as well as, where applicable, item 5 below.
Internationat application No. International filing date (day/month/year) (Earliest) Priority Date (day/month/year)
PCT/US2007/086242 03/12/2007 04/12/2006
Applicant

LED LIGHTING FIXTURES, INC.

This international search report has been prepared by this International Searching Authority and is transmitted to the applicant
according to Article 18. A copy is being transmitted to the International Bureau.

This international search report consists of a total of 4 sheets.
1t is also accompanied by a copy of each prior art document cited in this report.

1. Basis of the report
a. With regard to the language, the international search was carried out on the basis of:
the international application in the language in which it was filed

D a translation of the international application into , which is the language
of a transiation furnished for the purposes of international search (Rules 12.3(a) and 28.1(b))

4

0000

This international search report has been established taking into account the rectification of an obvious mistake
authorized by or notified to this Authority under Rule 91 (Rule 43.6bis(a)). R

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, see Box No. L.
Certain claims were found unsearchable (See Box No. 11)

Unity of invention is lacking (see Box No [il)

4. With regard to the title,
the text is approved as submitted by the applicant
the text has been established by this Authority to read as follows:

L]

5. With regard to the abstract,
the text is approved as submitted by the applicant

D the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box No. 1IV. The applicant
may, within one month from the date of mailing of this international search report, submit comments to this Authority

6. With regard to the drawings,
a. the figure of the drawings to be published with the abstract is Figure No. _1
as suggested by the applicant
D as selected by this Authority, because the applicant failed to suggest a figure
D as selected by this Authority, because this figure better characterizes the invention
b. [:] none of the figures Is to be published with the abstract

Form PCT/ISA/210 (first sheet) (April 2007)
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INTERNATIONAL SEARCH REPORT

International application No

PCT/US2007/086242

A. CLASSIFICATION OF SUBJECT MATTER
F21K7/00

INV.
ADD. F21Y101/02

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

F21K F21Vv

Minimum documentation searched (classlfication system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included In the fields searched

EPO-Internal, WPI Data

Electronic data base consulted during the inlernational search (name of data base and, where practical, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* | Citation of document, with indication, where appropriate, of the relevant passages Relevant o claim No.

[0102], [o0130], [0133]
figures 12,16,33,40,79,80

figure 4

page. 6 — page 8
figures 1-3

[0068],

X EP 1 681 509 A (OMRON TATEISI ELECTRONICS 1-32
CO [JP1) 19 July 2006 (2006-07-19)
paragraphs [0051], [0052],

X FR 2 759 188 A (THERY HINDRICK [FR1) 1-32
7 August 1998 (1998-08-07)
page 5, line 12 - page 6, line 18

X FR 2 814 220 A (KOITO MFG CO LTD [JP1) 1-32
22 March 2002 (2002-03-22)

Further documents are listed in the continuation of Box C.

See patent family annex.

* Spedial categories of ciled documents :

*A* document defining the general state of the art which is not
considered to be of particular relevance

*E* eatlier document but published on or after the international
filing date

*L* document which may throw doubts on priority claim(s) or
which is cited to eslablish the publication date of another
citation or other special reason (as specifled)

*0O* document referring to an oral disclosure, use, exhibition or
other means

*P* document published prior to the international filing date but
later than the priority date claimed

*T* later document published after the international filing date
or priority.date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

*Y* document of paricular relevance; the claimed invention
cannot be considered to involve an inventive step when the
document Is combined with one or more other such docu—
fn(-tzg!s, iucb combination being obvious to a person skilled
inthe arl.

*&* document member of the same patent family

Date of the actual completion of the international search

25 February 2008

Date of maiting of the International search report

04/03/2008

Name and mailing address of the ISA/
European Patent Office, P.B. 5818 Patentlaan 2
NL — 2280 HV Rijswijk
Tel. (+31-70) 340-2040, TX. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Cosnard, Denis

Fonm PCT/ISA/210 {second sheet) {Aprll 2008)

page 1 of 2
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INTERNATIONAL SEARCH REPORT

Interﬁatlonal application No
PCT/US2007/086242
C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT
Category™ ‘Cltation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 6 330 111 B1 (MYERS KENNETH J [USD) 1-32
11 December 2001 (2001-12-11)
column 5, Tine 2 - Tine 46
figures 1,4a,7
X WO 03/044870 A (GEORGES MIREILLE [FRI; 1-32
NOERDINGER CLAUDE [FR1)
30 May 2003 (2003-05-30)
page 5, 1ine 26 - 1ine 39
figures 3,7
Form PCT/ISA/210 {continuation of second sheet) (Apri 2005)
page 2 of 2
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INTERNATIONAL SEARCH REPORT

information on patent family members

International application No

PCT/US2007/086242

Patent document
cited in search report

Publication
date

Patent family
member(s)

Publication
date

EP 1681509 A 19-07-2006 JP 2006222413 A 24-08-2006
KR 20060083876 A 21-07-2006
UsS 2006158899 Al 20—-07-2006

FR 2759188 A 07-08-1998  NONE

FR 2814220 A 22-03~-2002 DE 10145962 Al 04-04-2002
JpP 3839236 B2 01-11-2006
JP 2002093212 A 29-03-2002
US 2002054495 Al 09-05-2002

Us 6330111 B1 11-12-2001 AU 6656301 A 24-12-2001
TW 518769 B 21-01-2003
Wo 0196911 Al 20-12-2001
us 6331915 Bl 18-12-2001

WO 03044870 A 30-05-2003 AU 2002222025 Al 10-06-2003

Form PCTASA/210 (patent family annex) {Aprii 2005}
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From the

PATENT COOPERATION TREATY

INTERNATIONAL SEARCHING AUTHORITY

PCT
WRITTEN OPINION OF THE
see form PCTASA/220
INTERNATIONAL SEARCHING AUTHORITY
(PCT Rule 43bis.1)
Date of mailing
(day/monthirear) see form PCTASAL210 (second sheet)
Applicant’s or agent's file reference FOR FURTHER ACTION
see form PCTASA/220 See paragraph 2 below
International application No. International filing date (dayfnonthfear) Priority date (day/monthfear)
PCTAJS2007/086242 03.12.2007 04.12.2006
International Patent Classification (IPC) or both national classification and IPC
INV. F21K7/00
ADD. F21Y101/002
Applicant

LED LIGHTING FIXTURES, INC.

1.  This opinion contains indications relating to the following items:
Box No. | Basis of the opinion
[0 BoxNe. i Priority
[ Box No. lll  Non-establishment of opinion with regard to novelty, inventive step and industrial applicability
[l BoxNo. IV Lack of unity of invention ’
Box No.V  Reasoned statement under Rule 43bis.1{a}(i) with regard to novelty, inventive step or industrial
applicability; citations and explanations supporting such statement
[0 Box No. VI Certain documents cited
Box No. VIl  Certain defects in the international application
[J Box No. Vili  Certain observations on the international application !
2. FURTHER ACTION
If a demand for international preliminary examination is made, this opinion will usually be considered to be a
written opinion of the international Preliminary Examining Authority ("IPEA"} except that this does not.apply where
the applicant chooses an Authority other than this one to be the IPEA and the chosen IPEA has notifed the
International Bureau under Rule 66.1bis(b) that written opinions of this international Searching Authority
will not be so considered.
If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to
submit to the IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months
from the date of mailing of Form PCTASA/220 or before the expiration of 22 months from the priority date,
whichever expires later.
For further options, see Form PCTISA220.
3.  For further details, see notes to Form PCT/ASAR220.
Name and mailing address of the ISA: Date of completion of Authorized Officer

- | this opinion T,
: & %
European Patent Office - P.B. 5818 Patentlga B : %
@ NL-2280 HV Rijswijk - Pays Bas %%T?S’Q,m Cosnard, Denis i O ;
———  Tel. +31 70 340 - 2040 Tx: 31 651 eponl %, s
Fax: +31 70 340 - 3016 Telephone No. +31 70 340-3913 ot zapn

Form (PCTASAR237) (Cover Sheet) (April 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING AUTHORITY PCTAS2007/086242

Box No.l Basis of the opinion

1. With regard to the language, this opinion has been established on the basis of:
X the international application in the language in which it was filed

[0 a translation of the internaticnal application into , which is the language of a translation furnished for the
purposes of international search (Rules 12.3(a) and 23.1 (b}).

2. [0 This opinion has been established taking into account the rectification of an obvious mistake authorized
by or notified to this Authority under Rule 91 (Rule 43bis.1(a))

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application and
necessary to the claimed invention, this opinion has been established on the basis of:

a. type of material:
0 asequence listing
[0 table(s) related to the sequence listing

b. format of material:
O  on paper
O  in electronic form

¢. time of filingfurnishing:
1 contained in the international application as filed.
[0 filed together with the international application in electronic form.
[0 furnished subsequently to this Authority for the purposes of search.

4. [ in addition, in the case that more than one version or copy of a sequence listing and/or table relating thereto
has been filed or furnished, the required statements that the information in the subsequent or additional

copies is identical fo that in the application as filed or does not go beyond the application as filed, as
appropriate, were furnished.

5. Additional comments:

Form PCTASA/237 {April 2007)
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WRITTEN OPINION OF THE

INTERNATIONAL SEARCHING AUTHORITY

International application No.
PCTAUS2007/086242

Box No.V Reasoned statement under Rule 43bis.1(a)(i) with regard {o novelty, inventive step or
industrial applicability; citations and explanations supporting such statement

1. Statement

Novelty (N)

Inventive step (IS)

Industrial applicability (IA)

2. Citations and explanations

see separate sheet

Yes:

No:

Yes:

No:

Yes:

No:

Claims
Claims

Claims
Claims

Claims
Claims

ke
v

oV}

N

|

=y
]
11V

.
]
[\V]

Box No. VIl Certain defects in the international application

The following defects in the form or contents of the international application have been noted:

see separate sheet

Form PGTASA/237 (April 2007)
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WRITTEN OPINION OF THE ' international application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) ) PCT/US2007/086242

Re ltem V
1 Reference is made to the following documents:

D1: EP 1681509 A (OMRON TATEISI ELECTRONICS CO [JP]) 19 July 2006
D2 : FR 2759 188 A (THERY HINDRICK [FR]) 7 August 1998

D3: FR 2814 220 A (KOITO MFG CO LTD [JP]) 22 March 2002

D4: US 6330111 B1 (MYERS KENNETH J [US]) 11 December 2001

D5: WO 03/044870 A (GEORGES MIREILLE [FR]; NOERDINGER CLAUDE [FRY))
30 May 2003

2 CLARITY

The application does not meet the requirements of Article 6 PCT, because claims 1,
5,9, 13,17, 21, 25 and 29 are not clear. The reasons are the followings:

2.1 Claims 1,5, 9, 13, 17, 21, 25 and 29 do not meet the requirements of Article 6 PCT in
that the matter for which protection is sought is not clearly defined. The claims at-
tempts to define the subject-matter in terms of the result to be achieved (see terms
"each of ...the lighting devices is positioned relative to each other such that..." and
"an illumination surface is positioned such that at least...), which merely amounts to a
statement of the underlying problem, without providing the technical features
necessary for achieving this result.

2.2 The terms like "said illumination surface withing a first
rectangular/square/hexagonal/octagonal area defined by ...segment" used in the
independent claims are vague and unclear and leave the reader in doubt as to the
meaning of the technical features to which they refer, thereby rendering the definition
of the subject-matter of said claims unclear, Article 6 PCT. The geometrical objects
(an illumination surface and polygons) have no technical meaning because they
seem not to define or characterize features of the components (lighting device,
patterned diffuser and optical features) of the lighting assembly.

3 INDEPENDENT CLAIM 1

Form PCT/ISA/237 (Separate Sheet) {Sheet 1) (EPO-April 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/US2007/086242

3.1 Furthermore, the mentioned lack of clarity notwithstanding (see paragraph), the
subject-matter of claim 1 is not new in the sense of Article 33(2) PCT, and therefore
the criteria of Article 33(1) PCT are not met.

Document D1 discloses (the references in parentheses applying to this document) a
lighting assembly comprising:

- at least first, second, third, fourth and fifth lighting devices, each of said first,
second, third, fourth and fifth lighting devices (see ref. 21 in figures 78 and 79)
comprising at least one patterned diffuser (see ref. 22 in figure 12), each of said
patterned diffusers comprising a plurality of optical features (28s, 281, 28u, 28v),

wherein each of said first, second, third, fourth and fifth lighting devices is positioned
relative o each other such that if each of said first, second, third, fourth and fifth
lighting devices is illuminated and an illumination surface is positioned such that at
least a portion of light emitted from each of said first, second, third, fourth and fifth
lighting devices travels in a direction substantially perpendicular to said illumination
surface:

- (*) at least 75 percent of light emitted from said first lighting device will contact said
illumination surface within a first rectangular area defined by a first line segment, a
second line segment, a third line segment and a fourth line segment;

- (*) at least 75 percent of light emitted from said second lighting device will contact
said illumination surface within a second rectangular area defined by said first line
segment, a fifth line segment, a sixth line segment and a seventh line segment;

- (*) at least 75 percent of light emitted from said third lighting device will contact said
illumination surface within a third rectangular area defined by said second line
segment, an eighth line segment, a ninth line segment and a tenth line segment;

- (*) at least 75 percent of light emitted from said fourth lighting device will contact

said illumination surface within a fourth rectangular area defined by said third line
segment, an eleventh line segment, a twelfth line segment and a thirteenth line

Form PCT/ISA/237 (Separate Sheet) (Sheet 2) (EPO-April 2005)
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WRITTEN OPINION OF THE international application No.
INTERNATIONAL SEARCHING
" AUTHORITY (SEPARATE SHEET) PCT/US2007/086242

_ segment;
- (*) at least 75 percent of light emitted from said fifth lighting device will contact said
illumination surface within a fifth rectangular area defined by said fourth line segment,
a fourteenth line segment, a fifteenth line segment and a sixteenth line segment.
Remarks : (*) The definition of the geometrical objects (illumination surface and the
polygons) is so vague (see paragraph 2) that these elements are implicitly present in the
lighting assembly disclosed in document D1.
3.2 Documents D2 to D5 show also all the features of claim 1.
3.3 Therefore, the subject-matter of claim 1 is not new.

4 INDEPENDENT CLAIMS 5, 9 AND 13

Moreover, documents D1-D5 disclose the features of these independent claims (as
they can be understood, see paragraph 2). Therefore, the subject-matter of claims 5,
9 and 13 is not new.

5 INDEPENDENT CLAIMS 17, 21, 25 and 29

Independent claims 17, 21, 25 and 29 are method claims corresponding respectively
to claims 1, 5, 9 and 13 and are therefore not new either.

6 DEPENDENT CLAIMS 2-4, 6-8, 10-12, 14-16, 18-20, 22-24, 26-28, 30-32
Dependent claims 2-4, 6-8, 10-12, 14-16, 18-20, 22-24, 26-28, 30-32 do not contain
any features which, in combination with the features of any claim to which they refer,
meet the requirements of the PCT in respect of novelty and/or inventive step (Article

33(2) and (3) PCT), see the documents D1 to D5 and the passages in the search
report.

Re ltem VI

Form PCT/ISA/237 (Separate Sheet) (Sheet 3) (EPO-April 2005)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING :
AUTHORITY (SEPARATE SHEET) : PCT/US2007/086242

- Certain defects in the international application

7.1 The features of the claims 1-32 are not provided with reference signs placed in
parentheses (Rule 6.2(b) PCT).

7.2 Independent claim 1 is not in the two-part form in accordance with Rule 6.3(b) PCT,
which in the present case would be appropriate, with those features known in combi-
nation from the prior art (document D1) being placed in the preamble (Rule 8.3(b)(l)
PCT) and with the remaining features being included in the characterising part (Rule
6.3(b)(iiy PCT).

7.3 Contrary to the requirements of Rule 5.1(a)(ii) PCT, the relevant background art

disclosed in the document D1 is not mentioned in the description, nor is this
document identified therein.

E

Form PCT/ISA/237 (Separate Sheet) (Sheet 4) (EPO-April 2005)
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Possible steps after receipt of the international search report (ISR) and
written opinion of the International Searching Authority (WO-1SA)

General
information

Amending claims
under
Art. 19 PCT

Filing a demand
for international
preliminary
examination

Filing informal
comments

End of the
“international
phase

Relevant PCT
Rules and more
information

For all international applications filed on or after 01/01/2004 the competent
ISA will establish an ISR. It is accompanied by the WO-ISA. Unlike the
former written opinion of the IPEA (Rule 66.2 PCT), the WO-{SA is not
meant to be responded to, but to be taken into consideration for further
procedural steps. This document explains about the possibilities.

Within 2 months after the date of mailing of the ISR and the WO-ISA the
applicant may file amended claims under Art. 19 PCT directly with the
International Bureau of WIPO. The PCT reform of 2004 did not change
this procedure. For further information please see Rule 46 PCT as well as
form PCT/1SA/220 and the corresponding Notes to form PCT/1SA/220.

In principle, the WO-1SA will be considered as the written opinion of the
IPEA. This should, in many cases, make it unnecessary to file a demand for
international preliminary examination. If the applicant nevertheless wishes
to file a demand this must be done before expiry of 3 months after the
date of mailing of the 1SR/ WO-1SA or 22 months after priority
date, whichever expires later (Rule 54bis PCT). Amendments under Art.
34 PCT can be filed with the IPEA as before, normally at the same time as
filing the demand (Rule 66.1 (b) PCT).

if a demand for international preliminary examination is filed and no
comments/amendments have been received the WO-1SA will be transformed
by the IPEA into an IPRP (International Preliminary Report on Patentability)
which would merely reflect the content of the WO-1SA. The demand can still
be withdrawn (Art. 37 PCT).

Aiter receipt of the ISR/'WO-1SA the applicant may file informal comments
on the WO-ISA directly with the International Bureau of WIPO. These
will be communicated to the designated Offices together with the IPRP
(International Preliminary Report on Patentability) at 30 months from the
priority date. Please also refer to the next box.

At the end of the international phase the International Bureau of WIPO will
transform the WO-ISA or, if a demand was filed, the writien opinion of the
IPEA into the IPRP, which will then be transmitted together with possible
informal comments to the designated Offices. The IPRP replaces the former
IPER (international preliminary examination report).

Rule 43 PCT, Rule 43bis PCT, Rule 44 PCT, Rule 44bis PCT, PCT Newsletter
12/2003, OJ 11/2003, GJ 12/2003

BNSDOCID: <X8 200704010CK 1>

Petitioner Hisense USA Corporation
Exhibit 1002 - Page 784 of 836




Electronic Acknowledgement Receipt

EFS ID: 5190089
Application Number: 12045729
International Application Number:
Confirmation Number: 9825

Title of Invention:
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e4296
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This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the 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
If a 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

If a 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/EO/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

If a 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 of the International Filing Date (Form PCT/RO/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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Attorney Docket No. 5308-824 PATENT
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

inre: John Roberts et al. Confirmation No. 9825

Application No.: 12/045,729 Examiner: David C. Nelms

Filing Date: March 11, 2008 Group Art Unit: 2871

For: Apparatus and Methods for Multiplanar Optical Diffusers and Display Panels for Using
the Same

Date: April 21, 2009
Mail Stop: Amendment
Commissioner for Patents
Box 1450
Alexandria, VA 22313-1450

S INFORMATION DISCLOSURE STATEMENT TRANSMITTAL
ir:
Attached is an information Disclosure Statement listing of documents, together with a copy of any
listed foreign patent document and/or non-patent literature. A copy of any listed U.S. patent and/or U.S.
patent application publication is not provided herewith in accordance with 37 C.F.R. § 1.98(a)(2) ().
B Inaccordance with 37 CFR 1.97(b), the information disclosure statement is being filed:
] (1) within three months of the filing date of a national application other than a continued
prosecution application under §1.53(d);
[(J (@) within three months of the date of entry of the national stage as set forth in §1.491 in an
international application;
(3) before the mailing of a first Office Action on the merits; or
[](4) before the mailing of a first Office Action after the filing of a request for continued
examination under §1.114.
[l In accordance with 37 CFR 1.97(c), the information disclosure statement is being filed after the
period specified in 37 CFR 1.97(b) above, but before the mailing date of any of a final action under §1.113, a
notice of allowance under §1.311, or an action that otherwise closes prosecution in the application, and is
accompanied by one of the following:
1 (1) The statement specified under 37 CFR 1.97(g), as follows:

[] Each item of information contained in the information disclosure statement 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 the information disclosure
statement; or

] No item of information contained in the information disclosure statement 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 information contained in the information disclosure statement was known to any
individual designated in §1.56(c) more than three months prior to the filing of the information
disclosure statement; or

[0 () The fee set forth in §1.17(p);
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Inre: John Roberts et al. -
Application No.: 12/045,729
Filing Date: March 11, 2008
Page 2 of 2

[ In accordance with 37 CFR 1.97(d), the information disclosure statement is being filed after the
period specified in 37 CFR 1.97(c) above, but on or before payment of the issue fee, and is accompanied by
both of the following:

1 (1) The statement specified under 37 CFR 1.97(e), as follows:

[} That each item of information contained in the information disclosure statement
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 the information disclosure
statement; or

1 That no item of information contained in the information disclosure statement 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 information contained in the information disclosure statement was known to any
individual designated in §1.56(c) more than three months prior to the filing of the information
disclosure statement; and

[1(2) The fee setforthin §1.17(p);

In accordance with 37 CFR 1.97(g), the information disclosure statement shall not be construed as a
representation that a search has been made.

In accordance with 37 CFR 1.97(h), the information disclosure statement shall not be construed to
be an admission that the information cited in the statement is, or is considered to be, material to patentability
as defined in §1.56(b).

[] The Director is hereby authorized to charge the fee specified in 37 C.F.R. § 1.17(p), and any fee
deficiency or credit any overpayment, to Deposit Account No. 50-0220; or

No fee is believed due. However, the Director is hereby authorized to charge any deficiency or
credit any overpayment to Deposit Account No. 50-0220.

Respectfully submitted,

NN

Timothy J. Wall
Registration No. 50,743
Attorney for Applicant(s)

Customer Number 65106

Myers Bigel Sibley & Sajovec, P.A.
P.0. Box 37428, Raleigh, NC 27627
919-854-1400

919-854-1401 (Fax)

CERTIFICATION OF TRANSMISSION

| hereby certify that this correspondence is being transmitted via the Office electronic filing system in
accordance with § 1.6(a)(4) to the U.S. Patent and Trademark Office on April 21, 2009.

@w.cc- /\ ‘q:;/g\«w\

Name: Paula J. Fisher
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.C. Box 1450

Alexandria, Virginia 22313-1450

WWw.uSpto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
12/045,729 03/11/2008 2875 1160 5308-824 20 3
CONFIRMATION NO. 9825
65106 UPDATED FILING RECEIPT

MYERS BIGEL SIBLEY & SAJOVEC, PA.

P soXsin I

Date Mailed: 04/14/2008

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
write to the Office of Initial Patent Examination’s Filing Receipt Corrections. Please provide a copy of this
Filing Receipt with the changes noted thereon. If you received a "Notice to File Missing Parts" for this
application, please submit any corrections to this Filing Receipt with your reply to the Notice. When the
USPTO processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the
requested corrections

Applicant(s)
John Roberts, Grand Rapids, M,
Chenhua You, Cary, NC;

Assignment For Published Patent Application
Cree, Inc.

Power of Attorney: None

Domestic Priority data as claimed by applicant

Foreign Applications

If Required, Foreign Filing License Granted: 03/19/2008

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/045,729

Projected Publication Date: 09/17/2009
Non-Publication Request: No

Early Publication Request: No
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Title

Apparatus and Methods for Multiplanar Optical Diffusers and Display Panels for Using the Same
Preliminary Class

362

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.

The grant of a license does not in any way lessen the responsibility of a licensee for the security of the subject matter
as imposed by any Government contract or the provisions of existing laws relating to espionage and the national
security or the export of technical data. Licensees should apprise themselves of current regulations especially with
respect to certain countries, of other agencies, particularly the Office of Defense Trade Controls, Department of
State (with respect to Arms, Munitions and Implements of War (22 CFR 121-128)); the Bureau of Industry and
Security, Department of Commerce (15 CFR parts 730-774); the Office of Foreign AssetsControl, Department of
Treasury (31 CFR Parts 500+) and the Department of Energy.

NOT GRANTED

No license under 35 U.S.C. 184 has been granted at this time, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" DOES NOT appear on this form. Applicant may still petition for a license under 37 CFR 5.12,
if a license is desired before the expiration of 6 months from the filing date of the application. If 6 months has lapsed
from the filing date of this application and the licensee has not received any indication of a secrecy order under 35
U.S.C. 181, the licensee may foreign file the application pursuant to 37 CFR 5.15(b).
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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 NUMBER FILING OR 371(c) DATE FIRST NAMED APPLICANT ATTY. DOCKET NO./TITLE

12/045,729 03/11/2008 John Roberts 5308-824

CONFIRMATION NO. 9825

65106

MYERS BIGEL SIBLEY & SAJOVEC, P.A.
P.O. BOX 37428

RALEIGH, NC27627

Date Mailed. 04/03/2008

NOTICE OF NEW OR REVISED PROJECTED PUBLICATION DATE

The above-identified application has a new or revised projected publication date. The current projected
publication date for this application is 09/17/2009. If this is a new projected publication date (there was no
previous projected publication date), the application has been cleared by Licensing & Review or a secrecy
order has been rescinded and the application is now in the publication queue.

If this is a revised projected publication date (one that is different from a previously communicated
projected publication date), the publication date has been revised due to processing delays in the USPTO
or the abandonment and subsequent revival of an application. The application is anticipated to be
published on a date that is more than six weeks different from the originally-projected publication date.

More detailed publication information is available through the private side of Patent Application Information
Retrieval (PAIR) System. The direct link to access PAIR is currently http://pair.uspto.gov. Further
assistance in electronically accessing the publication, or about PAIR, is available by calling the Patent
Electronic Business Center at 1-866-217-9197.

Questions relating to this Notice should be directed to the Office of Patent Publication at 1-888-786-0101.

PART 1 - ATTORNEY/APPLICANT COPY
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Attorney Docket No. 5308-824 PATENT

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Inre: John Roberts et al. Confirmation No.: 9825
Application No.: 12/045,729
Filed: March 11, 2008
For:  APPARATUS AND METHODS FOR MULTIPLANAR OPTICAL DIFFUSERS
AND DISPLAY PANELS FOR USING THE SAME
Date: March 27, 2008
Mail Stop MISSING PARTS
Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

"RESPONSE TO NOTICE TO FILE MISSING PARTS
Sir:
In response to the Notice to File Missing Parts of Application-Filing Date Granted

(PTO-1533), mailed March 21, 2008 regarding the above-referenced patent application,
enclosed is an executed Declaration and Power of Attorney document (4 pages) for this
application.

A copy of the Notice and a check in the amount of $130.00 for the surcharge under 37
C.F.R. § 1.16(f), is also enclosed. This amount is believed to be correct. However, the
Commissioner is hereby authorized to charge any deficiency or credit any overpayment to
Deposit Account No. 50-0220. If any extension of time for the accompanying response or
submission is required, Applicant requests that this be considered a petition therefor.

Respectfully submitted,

" AW \Q\

Timothy J. Wall
Registration No. 50,743
Myers Bigel Sibley & Sajovec, P.A.
P. O. Box 37428
Raleigh, North Carolina 27627
Telephone: (919) 854-1400
Facsimile: (919) 854-1401
Customer No. 65106
CERTIFICATION OF TRANSMISSION

1 hereby certify that this correspondence is being transmitted via the Office electronic filing system in accordance with
§ 1.6(a)(4) to the U.S. Patent and Trademark Office on March 27, 2008.

Signature: .
Michele P. McMahan
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ATTORNEY DOCKET NO. 5308-824
DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION

As a below named inventor, I hereby declare that:
My residence, post office address and citizenship are as stated below next to my name.

I believe I am the original, first and sole inventor (if only one name is listed below) or an
original, first and joint inventor (if plural names are listed below) of the subject matter which
is claimed and for which a patent is sought on the invention entitled "APPARATUS AND
METHODS FOR MULTIPLANAR OPTICAL DIFFUSERS AND DISPLAY PANELS
FOR USING THE SAME,"

the specification of which

[ ] is attached hereto
OR ‘
was filed on March 11, 2008 as United States Application No. 12/045,729 or PCT

International Application Number and was amended on (if applicable).

I hereby state that I have reviewed and understand the contents of the above-identified
specification, including the claims, as amended by any amendment specifically referred to
above. :

I acknowledge the duty to disclose information that is material to patentability as defined in
37 CF.R. § 1.56, including for continuation-in-part applications, material information that
became available between the filing date of the prior application and the national or PCT
international filing date of the continuation-in-part application.

I hereby claim foreign priority benefits under 35 U.S.C. § 119(a)-(d) or (f), or § 365(b) of any
foreign application(s) for patent, inventor's or plant breeder's rights certificate(s), or § 365(a)
of any PCT international application which designated at least one country other than the
United States of America, listed below and have also identified below any foreign application
for patent, inventor's or plant breeder's rights certificate(s), or any PCT international
application having a filing date before that of the application on which priority is claimed.

NONE O Yes [ No

Number Country MM/DD/YYYY Filed Priority Claimed

Page 1 0of 4
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ATTORNEY DOCKET NO. 5308-824

I hereby claim the benefit under 35 U.S.C. § 119(e) of any United States provisional
application(s) listed below.

Application Number(s) Filing Date (MM/DD/YYYY)

1 hereby claim the benefit under 35 U.S.C. § 120 of any United States application(s) or §
365(c) of any PCT international application designating the United States of America, listed
below.

Application No. " Filing Date Status
. Patented/Pending/Abandoned

I hereby declare that all statements made herein of my own knowledge are true and that all
statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United
States Code and that such willful false statements may jeopardize the validity of the
application or any patent issued thereon.

POWER OF ATTORNEY: As a named inventor, I hereby appoint the following registered
attorney(s) to prosecute this application and transact all business in the Patent and Trademark
Office connected therewith.

Send correspondence to: Customer No. 65106
Timothy J. Wall
- Myers Bigel Sibley & Sajovec, P.A.
P. O. Box 37428
Raleigh, North Carolina 27627

Direct telephone calls to: Timothy J. Wall
(919) 854-1400
Facsimile: (919) 854-1401
Page 2 of 4
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ATTORNEY DOCKET NO. 5308-824

Full name of first inventor: John Roberts

Inventor's M

Signature: MK Date: 3/ 5/ A0 08
Residence: Grand Rapids, Michigan
Citizenship: United States of America
Post Office Address: 1061 Plymouth Ave SE

Grand Rapids, MI 49506-6525
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ATTORNEY DOCKET NO. 5308-824

Full name of second inventor: Chenhkua You

Inventor's

Signature: ()QAW/%M Date: 9 ['5 l 08
Residence: Cary, North Carolina
Citizenship: United States of America
Post Office Address: 209 Glebe Way

Cary, North Carolina 27519
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Electronic Patent Application Fee Transmittal

Application Number:

12045729

Filing Date:

11-Mar-2008

Title of Invention:

Apparatus and Methods for Multiplanar Optical Diffusers and Display

Panels for Using the Same

First Named Inventor/Applicant Name:

John Roberts

Filer:

Timothy Jennings Wall/Michele McMahan

Attorney Docket Number:

5308-824

Filed as Large Entity

Utility Filing Fees

Description

Fee Code Quantity Amount

Sub-Total in
USD($)

Basic Filing:

Pages:

Claims:

Miscellaneous-Filing:

Late filing fee for oath or declaration

1051 1 130

130

Petition:

Patent-Appeals-and-Interference:

Post-Allowance-and-Post-Issuance:

Extension-of-Time:

Petitioner Hisense USA Corporation
Exhibit 1002 - Page 799 of 836




Description

Fee Code

Quantity

Amount

Sub-Total in
USD($)

Miscellaneous:

Total in USD ($)

130
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Electronic Acknowledgement Receipt

EFS ID: 3059868
Application Number: 12045729
International Application Number:
Confirmation Number: 9825

Title of Invention:

Apparatus and Methods for Multiplanar Optical Diffusers and Display
Panels for Using the Same

First Named Inventor/Applicant Name:

John Roberts

Customer Number:

65106

Filer:

Timothy Jennings Wall/Michele McMahan

Filer Authorized By:

Timothy Jennings Wall

Attorney Docket Number: 5308-824
Receipt Date: 27-MAR-2008
Filing Date: 11-MAR-2008
Time Stamp: 11:29:42

Application Type:

Utility under 35 USC 111(a)

Payment information:

Submitted with Payment yes

Payment Type Deposit Account

Payment was successfully received in RAM $130

RAM confirmation Number 15678

Deposit Account 500220

Authorized User

File Listing:

Document . . File Size(Bytes) Multi Pages
Number Document Description File Name /Message Digest| Part/.zip| (if appl.)
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253806
1 5308_824_MissingParts.pdf yes 5
2941b0484{t5c6e2ba1a9364c00bbdf4a
Multipart Description/PDF files in .zip description
Document Description Start End
Applicant Response to Pre-Exam Formalities Notice 1 1
Oath or Declaration filed 2 5
Warnings:
Information:
8204
2 Fee Worksheet (PTO-06) fee-info.pdf no 2
7ddb47b7d98a59edcalc6ed73ab%ede
4b5827d27
Warnings:
Information:
Total Files Size (in bytes):| 262010

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the 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

If a 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

If a 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/EO/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

If a 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 of the International Filing Date (Form PCT/R0O/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 DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.C. Box 1450

Alexandria, Virginia 22313-1450

WWw.uSpto.gov

APPLICATION FILING or GRP ART
NUMBER I 371(c) DATE UNIT I FIL FEE RECD I ATTY.DOCKET.NO ITOT CLAIMSI IND CLAIMSl
12/045,729 03/11/2008 2875 1030 5308-824 20 3
CONFIRMATION NO. 9825
65106 FILING RECEIPT

MYERS BIGEL SIBLEY & SAJOVEC, PA.

P, BOX 37425 O

RALEIGH, NC 27627
Date Mailed: 03/21/2008

Receipt is acknowledged of this non-provisional patent application. The application will be taken up for examination
in due course. Applicant will be notified as to the results of the examination. Any correspondence concerning the
application must include the following identification information: the U.S. APPLICATION NUMBER, FILING DATE,
NAME OF APPLICANT, and TITLE OF INVENTION. Fees transmitted by check or draft are subject to collection.
Please verify the accuracy of the data presented on this receipt. If an error is noted on this Filing Receipt, please
write to the Office of Initial Patent Examination’s Filing Receipt Corrections. Please provide a copy of this
Filing Receipt with the changes noted thereon. If you received a "Notice to File Missing Parts" for this
application, please submit any corrections to this Filing Receipt with your reply to the Notice. When the
USPTO processes the reply to the Notice, the USPTO will generate another Filing Receipt incorporating the
requested corrections

Applicant(s)
John Roberts, Grand Rapids, M,
Chenhua You, Cary, NC;

Assignment For Published Patent Application
Cree, Inc.

Power of Attorney: None

Domestic Priority data as claimed by applicant

Foreign Applications

If Required, Foreign Filing License Granted: 03/19/2008

The country code and number of your priority application, to be used for filing abroad under the Paris Convention,
is US 12/045,729

Projected Publication Date: To Be Determined - pending completion of Missing Parts
Non-Publication Request: No

Early Publication Request: No

page 1 of 3

Petitioner Hisense USA Corporation
Exhibit 1002 - Page 803 of 836



Title

Apparatus and Methods for Multiplanar Optical Diffusers and Display Panels for Using the Same
Preliminary Class

362

PROTECTING YOUR INVENTION OUTSIDE THE UNITED STATES

Since the rights granted by a U.S. patent extend only throughout the territory of the United States and have no
effect in a foreign country, an inventor who wishes patent protection in another country must apply for a patent
in a specific country or in regional patent offices. Applicants may wish to consider the filing of an international
application under the Patent Cooperation Treaty (PCT). An international (PCT) application generally has the same
effect as a regular national patent application in each PCT-member country. The PCT process simplifies the filing
of patent applications on the same invention in member countries, but does not result in a grant of "an international
patent" and does not eliminate the need of applicants to file additional documents and fees in countries where patent
protection is desired.

Almost every country has its own patent law, and a person desiring a patent in a particular country must make an
application for patent in that country in accordance with its particular laws. Since the laws of many countries differ
in various respects from the patent law of the United States, applicants are advised to seek guidance from specific
foreign countries to ensure that patent rights are not lost prematurely.

Applicants also are advised that in the case of inventions made in the United States, the Director of the USPTO must
issue a license before applicants can apply for a patent in a foreign country. The filing of a U.S. patent application
serves as a request for a foreign filing license. The application's filing receipt contains further information and
guidance as to the status of applicant's license for foreign filing.

Applicants may wish to consult the USPTO booklet, "General Information Concerning Patents” (specifically, the
section entitled "Treaties and Foreign Patents") for more information on timeframes and deadlines for filing foreign
patent applications. The guide is available either by contacting the USPTO Contact Center at 800-786-9199, or it
can be viewed on the USPTO website at http://www.uspto.gov/web/offices/pac/doc/general/index.html.

For information on preventing theft of your intellectual property (patents, trademarks and copyrights), you may wish
to consult the U.S. Government website, http://www.stopfakes.gov. Part of a Department of Commerce initiative,
this website includes self-help "toolkits" giving innovators guidance on how to protect intellectual property in specific
countries such as China, Korea and Mexico. For questions regarding patent enforcement issues, applicants may
call the U.S. Government hotline at 1-866-999-HALT (1-866-999-4158).

LICENSE FOR FOREIGN FILING UNDER
Title 35, United States Code, Section 184
Title 37, Code of Federal Regulations, 5.11 & 5.15

GRANTED

The applicant has been granted a license under 35 U.S.C. 184, if the phrase "IF REQUIRED, FOREIGN FILING
LICENSE GRANTED" followed by a date appears on this form. Such licenses are issued in all applications where
the conditions for issuance of a license have been met, regardless of whether or not a license may be required as
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set forth in 37 CFR 5.15. The scope and limitations of this license are set forth in 37 CFR 5.15(a) unless an earlier
license has been issued under 37 CFR 5.15(b). The license is subject to revocation upon written notification. The
date indicated is the effective date of the license, unless an earlier license of similar scope has been granted under
37 CFR 5.13 or 5.14.

This license is to be retained by the licensee and may be used at any time on or after the effective date thereof unless
it is revoked. This license is automatically transferred to any related applications(s) filed under 37 CFR 1.53(d). This
license is not retroactive.
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APPARATUS AND METHODS FOR MULTIPLANAR OPTICAL DIFFUSERS
AND DISPLAY PANELS FOR USING THE SAME

FIELD OF THE INVENTION
[0001] The present invention relates to solid state lighting, and more

particularly to tiles and/or panels including solid state lighting components.

BACKGROUND

[0002]  Panel lighting devices are used for a number of lighting
applications. A lighting panel may be used, for example, as a backlighting unit
(BLU) for an LCD display. Backlighting units commonly rely on an arrangement of
cold cathode fluorescent lamps (CCFL's) within a reflective enclosure. For example,
referring to FIG. 1, which is a side view of a backlighting unit of the prior art,
multiple CCFL's 1 can be arranged between a reflective surface 2 and an LCD panel
3. Light from the CCFL's 1 can be reflected from the reflective surface 2 and partially
reflected from the inside surface of the LCD panel 3. A portion of the light directed
to the LCD panel 3 can transmitted to provide illumination for the LCD panel 3. The
combination of the light directly transmitted to the LCD panel 3 from the CCFL's 1
and the reflected light from the various surfaces can create a relatively uniform
backlighting unit. The CCFL's 3, however, can require higher than signal level
voltages and can generate undesirable amounts of heat, which can be problematic to

dissipate.

SUMMARY

[0003] A solid state lighting device according to some embodiments of the
invention includes multiple solid state light emitters that are configured to emit light
and a multiplane light diffuser including a first diffusion plane and a second diffusion
plane that are separated by a gap. The multiplane light diffuser includes a first side
that is configured to receive the light emitted from the solid state light emitters and a
second side that is configured to transmit diffused light.

[0004] In some embodiments, the multiplane light diffuser includes a
diffuser plate that includes the first side of the multiplane light diffuser and is
positioned a first distance from the solid state light emitters. The diffuser plate is
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configured to define the first diffusion plane. The diffuser further includes a diffuser
sheet that includes the second side of the multiplane light diffuser and is positioned a
second distance from the solid state light emitters. The diffuser sheet is configured to
define the second diffusion plane and the first distance is less than the second
distance. In some embodiments, the diffuser sheet includes a substantially transparent
plate and a diffuser film supported by the substantially transparent plate. In some
embodiments, the diffuser sheet includes a diffuser film, a brightness enhancing film,
a polarizing film and a substantially clear plate configured to support the diffuser film,
the brightness enhancing film, and the polarizing film.

[0005]  Some embodiments may include multiple diffuser supports. In such
embodiments, the diffuser supports may include a proximal end that is configured to
be positioned proximate the solid state light emitters and a distal end that is
configured to support the diffuser sheet. In some embodiments, the diffuser plate
includes multiple diffuser plate holes that are configured to receive the diffuser
supports.

[0006] In some embodiments, the diffuser supports include steps for
supporting, at the first distance from the plurality of solid state light emitters, the
diffuser plate via the plurality of holes. Some embodiments provide that the diffuser
sheet includes a diffuser film and a substantially clear plate configured to receive the
diffuser film.

[0007] In some embodiments, the solid state emitters include a third
distance between adjacent ones of the plurality of solid state light emitters and the
first distance is about one half the third distance. In some embodiments, the solid state
emitters include a third distance between adjacent ones of the solid state light emitters
and the second distance includes a distance in a range between the third distance and
1.5 times the third distance.

[0008] In some embodiments, the diffuser plate includes a scattering
diffuser. Some embodiments provide that the diffuser plate includes a structured
refractive diffuser. Some embodiments may include means for transmitting first
diffused light from the first diffusion plane to the second diffusion plane.

[0009] In some embodiments, the multiplane light diffuser includes a first
diffuser plate positioned at a first distance from the plurality of solid state emitters, a

second diffuser plate positioned at a second distance from the plurality of solid state
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emitters, and a diffuser sheet supported by the second diffuser plate such that the first
distance is less than the second distance.

[0010] Some embodiments of the present invention may also include
methods of providing diffused light. Some embodiments of such methods may
include emitting light from multiple solid state light emitters arranged in a planar
configuration, receiving the emitted light at a first side of a first diffusion plane that is
a first distance from the solid state light emitters and transmitting first diffused light
from a second side of the first diffusion plane. Methods according to some
embodiments may include receiving the first diffused light from the first diffusion
plane at a first side of a second diffusion plane that is a second distance from the solid
state light emitters and transmitting second diffused light from a second side of the
second diffusion plane.

[0011] In some embodiments, transmitting the first diffused light includes
transmitting light from a diffuser plate and transmitting the second diffused light
includes transmitting light from a diffuser sheet that is supported by a substantially
transparent sheet.

[0012] In some embodiments, transmitting the first diffused light includes
transmitting first diffused light from a first diffuser plate and transmitting the second
diffused light includes transmitting second diffused light from a diffuser sheet that is
supported by a second diffuser plate. In some embodiments, transmitting the first
diffused light includes transmitting scattered diffusion light from a scattering diffuser
plate. Some embodiments provide that transmitting the first diffused light includes
transmitting the first diffused light from a structured refractive diffuser.

[0013]  In some embodiments, the solid state light emitters include a third
distance between adjacent ones of the solid state light emitters such that the first
distance is about one half of the third distance, and the second distance includes a
value in a range between substantially the third distance value and substantially 1.5
times the third distance value.

[0014] Some embodiments of the present invention include a display that
includes a backlighting panel. In some embodiments, a backlighting panel may
include multiple solid state light emitters arranged in a substantially planar
configuration. A first diffusion plane is configured to receive light from the solid
state light emitters and to transmit first diffused light. A second diffusion plane is
configured to receive the first diffused light and to transmit second diffused light.
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The panel includes multiple diffuser supports configured to support a first diffuser
plane structure at a first distance from thé solid state light emitters and to support a
second diffuser plane structure at a second distance from the solid state light emitters,
wherein the second distance is greater than the first distance. In some embodiments,
the display may also include a LCD display panel that is configured to receive the

second diffused light and selectively transmit received light as display content.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] The accompanying drawings, which are included to provide a
further understanding of the invention and are incorporated in and constitute a part of
this application, illustrate certain embodiment(s) of the invention.

[0016] FIG. 1 is a side cross-sectional view of a CCFL backlighting panel
as known in the prior art.

[0017]  FIG. 2 is a side cross-sectional view of a display including a solid
state lighting device in accordance with some embodiments of the invention.

[0018] FIG. 3 is a side cross-sectional view of a solid state lighting device
in accordance with some embodiments of the invention.

[0019] FIG. 4 is a side cross-sectional view of a solid state lighting device
in accordance with some embodiments of the invention.

[0020]  FIGs. 5A-5D are side cross-sectional views of solid state lighting
devices illustrating different diffuser supports in accordance with some embodiments
of the invention.

[0021]  FIGs. 6A-6B are side a cross-sectional view and a top view,
respectively, of a structured refractive diffuser in accordance with some embodiments
of the invention.

[0022] FIG. 7 is a block diagram illustrating operations for providing

diffused light according to some embodiments of the invention.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION
[0023] Embodiments of the present invention now will be described more
fully hereinafier with reference to the accompanying drawings, in which embodiments
of the invention are shown. This invention may, however, be embodied in many
different forms and should not be construed as limited to the embodiments set forth

herein. Rather, these embodiments are provided so that this disclosure will be
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thorough and complete, and will fully convey the scope of the invention to those
skilled in the art. Like numbers refer to like elements throughout.

[0024] It will be understood that, although the terms first, second, etc. may
be used herein to describe various elements, these elements should not be limited by
these terms. These terms are only used to distinguish one element from another. For
example, a first element could be termed a second element, and, similarly, a second
element could be termed a first element, without departing from the scope of the
present invention. As used herein, the term "and/or" includes any and all
combinations of one or more of the associated listed items.

[0025] It will be understood that when an element such as a layer, region or
substrate is referred to as being "on" or extending "onto" another element, it can be
directly on or extend directly onto the other element or intervening elements may also
be present. In contrast, when an element is referred to as being "directly on"” or
extending "directly onto" another element, there are no intervening elements present.
It will also be understood that when an element is referred to as being "connected” or
"coupled" to another element, it can be directly connected or coupled to the other
element or intervening elements may be present. In contrast, when an element is
referred to as being "directly connected" or "directly coupled” to another element,
there are no intervening elements present.

[0026] Relative terms such as "below" or "above" or "upper” or "lower" or
"horizontal” or "vertical” may be used herein to describe a relationship of one
element, layer or region to another element, layer or region as illustrated in the
figures. It will be understood that these terms are intended to encompass different
orientations of the device in addition to the orientation depicted in the figures.

[0027]  The terminology used herein is for the purpose of describing
particular embodiments only and is not intended to be limiting of the invention. As
used herein, the singular forms "a", "an" and "the" are intended to include the plural

forms as well, unless the context clearly indicates otherwise. It will be further

"o LIS

understood that the terms "comprises" "comprising,"” "includes" and/or "including"
when used herein, specify the presence of stated features, integers, steps, operations,
elements, and/or components, but do not preclude the presence or addition of one or
more other features, integers, steps, operations, elements, components, and/or groups

thereof.
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[0028]  Unless otherwise defined, all terms (including technical and
scientific terms) used herein have the same meaning as commonly understood by one
of ordinary skill in the art to which this invention belongs. It will be further
understood that terms used herein should be interpreted as having a meaning that is
consistent with their meaning in the context of this specification and the relevant art
and will not be interpreted in an idealized or overly formal sense unless expressly so
defined herein.

[0029] Reference is now made to FIG. 2, which is a side cross-sectional
view of a display 100 including a solid state lighting device in accordance with some
embodiments of the invention. A display 100 includes a backlighting panel 110
configured to transmit diffused light 128 to an LCD display panel 102. The LCD
display panel 102 is configured to selectively transmit the received diffused light 128
as display content 130.

[0030]  The backlighting panel 110 may include multiple light emitters 112
arranged on an emission source support structure 114. In some embodiments and as
illustrated in FIG. 2, the emission source support structure 114 may be substantially
planar such that the multiple light emitters 112 are arranged in a substantially planar
configuration.

[0031]  In some embodiments, the light emitters 112 include, for example,
solid state light emitting devices. Some embodiments provide solid state lighting
devices that may include, for example, a packaged light emitting device including one
or more light emitting diodes (LEDs). In some embodiments, light emitters 112 may
include one or more LED emitter chips that are configured to emit light having one or
more dominant wavelengths. In some embodiments, light emitters 112 may include
white LED lamps that include a blue-emitting LED coated with a fluorescing
compound that may modify the wavelength of at least some light that is emitted from
the blue light emitting LED. In some embodiments, the fluorescing compound may
include a wavelength conversion phosphor that converts some of the blue light
emitted by the LED into yellow light. The resulting light, which is a combination of
blue light and yellow light, may appear white to an observer.

[0032]  The backlighting panel 110 may include a first diffusion plane 122
that is configured to receive light from the light emitters 112 and to transmit first
diffused light 126. In some embodiments, the first diffusion plane 122 may include a

diffuser plate. In some embodiments, the diffuser plate may be a simple scattering
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diffuser such as a plate including a light filter color and/or pigment. In some
embodiments, the diffuser plate may include a surface embossed diffuser, a louvered
diffuser and/or a structured refractive diffuser, among others. The backlighting panel
110 may include one or more reflective structures and/or surfaces (not shown) that
may be configured to recycle portions of emitted light that is not initially transmitted
by the first diffusion plane 122.

[0033] The backlighting panel 110 may include a second diffusion plane
124 that is configured to receive the first diffused light from the first diffusion plane
122 and to transmit second diffused light 128 to the LCD display panel 102. In some
embodiments, the second diffusion plane 124 may include a diffuser sheet that is
positioned between the diffuser plate 122 and the LCD display panel 102. Some
embodiments provide that the difference between the first distance and the second
distance creates a gap between the first diffusion plane 122 and the second diffusion
plane 124. In some embodiments, the gap may be determined as a function of a
distance between adjacent ones of the light emitters 112.

[0034] Reference is now made to FIG. 3, which is a side cross-sectional
view of a solid state lighting device in accordance with some embodiments of the
invention. A solid state lighting device may include multiple solid-state light emitters
113 that may be supported by a support structure 114. In some embodiments, the
support structure 114 includes a substantially planar geometry, however,
embodiments described herein are not thus limited. For example, in some
embodiments, the support structure 114 may include curved and/or curvilinear cross-
sections in one or more directions. Accordingly, diffusion components that are
illustrated as generally planar may include curved and/or curvilinear cross-sections in
one or more directions that may be consistent with the support structure 114.

[0035]  The solid state light emitters 113 may include one or more LED
emitter chips that are configured to emit light having one or more dominant
wavelengths. In some embodiments, solid-state light emitters 113 may include white
LED lamps that include a blue-emitting LED coated with a fluorescing compound that
may modify the wavelength of light that is emitted from the blue light emitting LED.
In some embodiments, the fluorescing compound may include a wavelength
conversion phosphor that converts some of the biue light emitted by the LED into
yellow light. The resulting light, which is a combination of blue light and yellow

light, may appear white to an observer.
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[0036] In some embodiments, the solid state lighting device may include a
multiplane light diffuser 120. A multipléne light diffuser 120 may be configured to
receive light emitted from the solid state light emitters 113 into a first side 141 and
transmit diffused light from a second side 143. In some embodiments, the multiplane
light diffuser 120 may include a first diffusion plane that includes the first side 141
and a second diffusion plane that includes the second side 143, such that the first
diffusion plane and the second diffusion plane are separated by a gap. In the case of a
substantially non-planar arrangement of solid state light emitters 113, the multiplane
light diffuser 120 may be more accurately termed a "multilayer" light diffuser since
the diffusion components may not be limited to a planar configuration.

[0037]  The first diffusion plane that includes the first side of the multiplane
light diffuser may include a diffuser plate 140. The diffuser plate 140 may be
positioned a first distance 147 from a surface defined by the solid state light emitters
113. The diffuser plate 140 may include a scattering diffuser. In some embodiments,
a scattering diffuser may include a light filter and/or pigment. In some embodiments,
a scattering diffuser may include an embossed surface. The diffuser plate 140 may
include a structured refractive diffuser that may include multiple refractive structures
arranged on one or more surfaces of the diffuser plate 140. In some embodiments, the
diffuser plate 140 may be a polycarbonate and/or acrylic material and may include
prismatic pillows and/or extrusions on one or both sides. Some embodiments provide
that a structured refractive diffuser includes multiple crossed linear prismatic
lenselets. In some embodiments, a pattern of lenselets, prismatic pillows and/or
refractive structures may be arranged in a pitch of approximately 2 to 2 times the
pitch of the pattern of solid state light emitters 113.

[0038] The second diffusion plane that includes the second side of the
multiplane light diffuser 120 may include a diffuser sheet 142. The diffuser sheet 142
may be positioned a second distance 148 from the surface defined by the solid state
light emitters 113, such that the second distance 148 is greater than the first distance
147. The diffuser sheet 142 may be configured to receive light from the diffuser plate
140 and transmit light through the second surface 143 of the multiplane diffuser 120.

[0039] In some embodiments, the first distance 147 and the second distance
148 may be determined as a function of a third distance 149, which may be the
distance between adjacent ones of the solid state light emitters 113. Some

embodiments provide that the first distance 147 may be approximately % the third
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distance 149. In some embodiments, the second distance 148 may be in a range
including and the third distance 149 and.l.S times the third distance 149.

[0040]  Reference is now made to FIG. 4, which is a side cross-sectional
view of a solid state lighting device in accordance with some embodiments of the
invention. The solid state lighting device may include multiple solid state light
emitters 113, a support structure 114 and a multiplane diffuser 120 that includes a
diffuser plate 140 and a diffuser sheet 142, as described above regarding FIG. 3. In
some embodiments, the diffuser sheet 142 may include a substantially transparent
plate 144 that is configured to support a diffuser film 146. In some embodiments, the
diffuser sheet 142 may also include other films such as a prismatic brightness
enhancing film (BEF) and/or a multilayer based reflective polarizer film (DBEF)
(Not shown). Commercial examples of such films may include products such as those
available under the name Vikuiti™, among others.

[0041]  Reference is now made to FIGs. 5A-5D, which are side cross-
sectional views of solid state lighting devices illustrating different diffuser supports in
accordance with some embodiments of the invention. The solid state lighting device
may include multiple solid state light emitters 113, a support structure 114 and a
multiplane diffuser 120 that includes a diffuser plate 140 and a diffuser sheet 142, as
described above regarding FIG. 3. In some embodiments, a solid state lighting device
may include structural components that are configured to support the diffuser plate
140 and/or diffuser sheet 142. Referring to FIG. 5A, the solid state lighting device
may include device housing sidewalls 150. Diffuser plate edge supports 152 may be
attached to, supported by and/or integrally formed into one or more of the device
housing sidewalls 150. In this manner, the edges of the diffuser plate 140 may be
supported at the first distance 147 (FIG. 3) from the multiple solid-state light emitters
113. Diffuser sheet edge supports 154 may be attached to, supported by and/or
integrally formed into one or more of the device housing sidewalls 150. In this
manner, the edges of the diffuser sheet 142 may be supported at the second distance
148 (FIG. 3) from the multiple solid-state lighting emitters 113.

[0042]  Referring now to FIG. 5B, the solid state lighting device may
include multiple diffuser supports 164 that are configured to support the diffuser plate
140 via contact with, attachment to and/or mounting to the support structure 114. In
some embodiments, the diffuser supports 164 may be supported by the support

structure 114 and/or a device housing member (not shown) and be received by
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multiple diffuser plate holes 162. In some embodiments, the diffuser supports 164
may be configured to include one or moie gradient surfaces, such as, for example, in a
wedge and/or cone shape, among others. In some embodiments, the first distance 147
(FIG. 3) may be controlled by varying the size of the diffuser plate holes 162. For
example, in the circumstance when the diffuser supports 164 include a conical
geometry, a diffuser plate 140 including smaller diffuser plate holes 162 would be
positioned at a greater first distance 147 (FIG. 3) than a diffuser plate 140 including
larger diffuser plate holes 162.

[0043] In some embodiments, the diffuser plate 140 may include diffuser
plate holes 162 including more than one size such that the first distance 147 (FIG. 3)
may be determined by the orientation of the diffuser plate 140 and/or the location of
the diffuser supports 164. Stated differently, one set of diffuser plate holes 162 may
be sized to position the diffuser plate 140 at a smaller first distance 147 (FIG. 3) than
another set of diffuser plate holes 162. In this regard, the location of the diffuser
supports 164 determines which set of diffuser plate holes 162 receive the diffuser
supports 164. Thus a changing the locations of the diffuser supports 164, the first
distance 147 (FIG. 3) may be determined.

[0044]  In some embodiments, the diffuser sheet 142 may be supported by a
housing side wall 150 and/or other type of structure to maintain the gap 160 between
the diffuser plate 140 and the diffuser sheet 142.

[0045]  Referring now to FIG. 5C, in some embodiments the diffuser
supports 164 may be configured to support the diffuser plate 140 and the diffuser
sheet 142. In some embodiments, the diffuser supports 164 may include a proximal
end 164b that is configured to engage, contact, attach to, mount on, and/or be
integrally formed in the support structure 114 and/or other device housing component.
The diffuser supports 164 may include a distal end 164a that is configured to be
received by the diffuser plate holes 162 and to support the diffuser sheet 142. In this
regard, the distal end 164a may support the diffuser sheet 142 and a gradient surface
on the diffuser support 164 may support the diffuser plate 140.

[0046] Referring now to FIG. 5D, the diffuser supports 164 may include
diffuser plate support steps 170 that are configured to position the diffuser plate 140 at
the first distance 147 (FIG. 3). In some embodiments, the support steps 170 may
include a surface defined by a portion of greater diameter and/or cross-sectional size

than the diffuser plate holes 162. In some embodiments, the support steps 170 may
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include protrusions, such as wedge and/or tee structures, among others that are larger
than the diameter and/or cross-section size of the diffuser plate holes 162, but do not
extend to the proximal end 164b. The relative placement of the support steps 170 on
the diffuser supports 164 may determine the first distance 147 (FIG. 3) and the overall
length of the diffuser supports 164 may determine the second distance 148 (FIG. 3).

[0047] Reference is now made to FIGs. 6A-6B, which are side a cross-
sectional view and a top view, respectively, of a structured refractive diffuser in
accordance with some embodiments of the invention. Referring to FIG. 6A, a
structured refractive diffuser plate 180 may include multiple refractive extrusions 182
that may be arranged in a pattern including rows and columns. The refractive
extrusions 182 may include extrusion peaks 184 divided by extrusion grooves 186. In
some embodiments, the extrusion peaks 184 may be formed to include a peak angle
185 in the range from 120° and 170°. The structured refractive diffuser plate 180 may
be formed using materials including a polycarbonate material and/or an acrylic
material, among others.

[0048] Retferring to FIG. 6B, the refractive extrusions 182 may include, for
example, a quadrilateral base and four extrusion facets 188 that are configured to
converge at the extrusion peak 184. In some embodiments, the refractive extrusions
182 may be considered as crossed linear prismatic refractive lenselets. In some
embodiments, the refractive extrusions 182 may be configured using other base shape
geometries such as, for example, hexagonal, circular, elliptical, and/or octagonal,
among others.

[0049] Reference is now made to FIG. 7, which is a block diagram
illustrating operations for providing diffused light according to some embodiments of
the invention. Light may be emitted from multiple solid state light emitters arranged
in a substantially planar configuration (block 300). The emitted light may be received
at a first side of a first diffusion plane that is at a first distance from the solid state
light emitters (block 310).

[0050]  First diffused light may be transmitted from a second side of the
first diffusion plane (block 320). In some embodiments, the first diffused light may
be transmitted from a diffuser plate. In some embodiments, transmitting the first
diffused light includes transmitting scattered diffusion light from a scattering diffuser
plate. In some embodiments, the first diffused light is transmitted from a structured

refractive diffuser plate.
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[0051] The first diffused light is received at a first side of a second
diffusion plane that is a second distance from the solid state light emitters (block 330).
In some embodiments, the second diffusion plane may include a diffuser sheet and/or
film that is supported by substantially transparent sheet and/or plate. Second diffused
light is transmitted from a second side of the second diffusion plane (block 340).

[0052] In some embodiments, the solid state light emitters are positioned
such that adjacent ones of the solid state light emitters are a third distance from one
another. In some embodiments, the first distance may be approximately ¥ of the third
distance. In some embodiments, the second distance may be in a range including
approximately 1.0 to 1.5 times the third distance value.

[0053]  In the drawings and specification, there have been disclosed typical
embodiments of the invention and, although specific terms are employed, they are
used in a generic and descriptive sense only and not for purposes of limitation, the

scope of the invention being set forth in the following claims.
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That which is claimed is:

1. A solid state lighting device, comprising:

a plurality of solid state light emitters that are configured to emit light; and

a multiplane light diffuser including a first diffusion plane and a second
diffusion plane that are separated by a gap, the multiplane light diffuser including first
side that is configured to receive the light emitted from the plurality of solid state light
emitters and a second side that is configured to transmit diffused light.

2. The device of Claim 1, wherein the multiplane light diffuser
comprises:

a diffuser plate that includes the first side of the multiplane light diffuser and
is positioned a first distance from the plurality of solid state light emitters, the diffuser
plate configured to define the first diffusion plane; and

a diffuser sheet that includes the second side of the multiplane light diffuser
and is positioned a second distance from the plurality of solid state light emitters, the
diffuser sheet configured to define the second diffusion plane,

wherein the first distance is less than the second distance.

3. The device of Claim 2, wherein the diffuser sheet comprises:
a substantially transparent plate; and

a diffuser film supported by the substantially transparent plate.

4. The device of Claim 2, comprising a plurality of diffuser supports,
wherein the diffuser supports comprise:
a proximal end that is configured to be positioned proximate the
plurality of solid state light emitters; and
a distal end that is configured to support the diffuser sheet.

5. The device of Claim 4, wherein the diffuser plate comprises a plurality

of diffuser plate holes that are configured to receive the plurality of diffuser supports.
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6. The device of Claim 4, wherein the plurality of diffuser supports
comprise steps for supporting, at the first distance from the plurality of solid state
light emitters, the diffuser plate via the plurality of holes.

7. The device of Claim 2, wherein the diffuser sheet comprises a diffuser
film, a brightness enhancing film, a polarizing film and a substantially clear plate
configured to support the diffuser film, the brightness enhancing film, the polarizing
film.

8. The device of Claim 2, wherein the plurality of solid state emitters
comprise a third distance between adjacent ones of the plurality of solid state light
emitters, and wherein the first distance comprises approximately one half the third

distance.

9. The device of Claim 2, wherein the plurality of solid state emitters
comprise a third distance between adjacent ones of the plurality of solid state light
emitters, and wherein the second distance comprises a distance in a range between the

third distance and 1.5 times the third distance.

10. The device of Claim 2, wherein the diffuser plate comprises a

scattering diffuser.

11. The device of Claim 2, wherein the diffuser plate comprises a

structured refractive diffuser.

12. The device of Claim 1, further comprising means for transmitting first

diffused light from the first diffusion plane to the second diffusion plane.

13. The device of Claim 1, wherein the multiplane light diffuser
comprises:

a first diffuser plate positioned at a first distance from the plurality of solid
state emitters;

a second diffuser plate positioned at a second distance from the plurality of

solid state emitters; and
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a diffuser sheet supported by the second diffuser plate,

wherein the first distance is less than the second distance.

14. A method of providing diffused light comprising:

emitting light from a plurality of solid state light emitters arranged in a planar
configuration;

receiving the emitted light at a first side of a first diffusion plane that is a first
distance from the plurality of solid state light emitters;

transmitting first diffused light from a second side of the first diffusion plane;

receiving the first diffused light from the first diffusion plane at a first side of
a second diffusion plane that is a second distance from the plurality of solid state light
emitters; and

transmitting second diffused light from a second side of the second diffusion

plane.

15. The method of Claim 14, wherein transmitting the first diffused light
comprises transmitting the first diffused light from a diffuser plate and wherein
transmitting the second diffused light comprises transmitting the second diffused light
from a diffuser sheet that is supported by a substantially transparent sheet.

16. The method of Claim 14, wherein transmitting the first diffused light
comprises transmitting light from a first diffuser plate and wherein transmitting the
second diffused light comprises transmitting light from a diffuser sheet that is
supported by a second diffuser plate.

17. The method of Claim 14, wherein transmitting the first diffused light

comprises transmitting scattered diffusion light from a scattering diffuser plate.

18. The method of Claim 14, wherein transmitting the first diffused light
comprises transmitting the first diffused light from a structured refractive diffuser
plate.

19. The method of Claim 14, wherein the plurality of solid state light

emitters comprise a third distance between adjacent ones of the plurality of solid state
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light emitters, wherein the first distance comprises approximately one half of the third
distance, and wherein the second distance comprises a value in a range between
substantially the third distance value and substantially 1.5 times the third distance

value.

20. A display comprising:
a backlighting panel comprising

a plurality of solid state light emitters arranged in a substantially planar
configuration,

a first diffusion plane that is configured to receive light from the
plurality of solid state light emitters and to transmit first diffused light;

a second diffusion plane that is configured to receive the first diffused
light and to transmit second diffused light

a plurality of diffuser supports configured to support a first diffuser
plane structure at a first distance from the plurality of solid state light emitters
and to support a second diffuser plane structure at a second distance from the
plurality of solid state light emitters, wherein the second distance is greater
than the first distance; and
a LCD display panel that is configured to receive the second diffused light and

selectively transmit received light as display content.
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APPARATUS AND METHODS FOR MULTIPLANAR OPTICAL DIFFUSERS
AND DISPLAY PANELS FOR USING THE SAME

ABSTRACT OF THE DISCLOSURE
Provided are solid state lighting devices that include multiple solid state light
emitters that are configured to emit light and a multiplane light diffuser including a
first diffusion plane and a second diffusion plane that are separated by a gap, the
multiplane light diffuser including first side that is configured to receive the light
emitted from the solid state light emitters and a second side that is configured to

transmit diffused light.
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