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Application No. Applicant(s)
. . 09/256,275 Parker et al
Office Action Summary - -
Examiner Art Unit
Thomas Sember 2876
— The MAILING DATE of this co jcati op on the cover sheet with the correspondence address —

Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY 1S SET TO EXPIRE 3 MONTH(S) FROM

THE MAILING DATE OF THIS COMMUNICATION.

- Extansions of tims may be available undes the p
mailing date of this communication,

- i tha period for reply specifisd above is loss than thinty (30) days, a reply within the statutory minimum of thirty (30} days will be considored timaly,

~ 1 NO period for raply is specified above, the maximum statutory peried will apply and will expire SIX {61 MONTHS from the mailing date of this communication,

- Failure to teply within the sst or extended period for reply will, by statute, cause tho spplication to bocome ABANDONED (35 1).S.C. § 133),

- Any reply raceived by the Office tatar than thiee manths after the mailing date of this communication, evan i timaly filed, may reduce any
oarnad patent term adjustment. See 37 CFR 1.704(b).

of 37 CFR 1.136 {a). In no event, however, may a reply be timaly filed after 51X {8) MONTHS from the

Status
. 100 Responsive to communicationi(s) filed on Jun 4, 2002
2a)[J This action is FINAL, 2b)hd This action is non-final,

3)0J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11; 453 0.G. 213,
Disposition of Claims

4)1)2] Claim(s) 183-289 is/are pending in the application.

4a) Of the above, claim(s)

is/are withdrawn from considerati n.
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5/ Claim(s) is/are allowed.
81 Claim(s) 183-289 isfare rejected.
70 Claimts) is/are objected to.
8] Claims

are subject to restriction and/or election requirement.

Application Papers
9)[J The specification is objected to by the Examiner.

10)0 The drawing(s) filed on isfare al (] accepted or b)(] objected to by the Examiner.
Applicant may not request that any abjection to the drawingls) be held in abeyance. See 37 CFR 1.85(a).
110 The proposed drawing correction filed on is: a)(] approved b)(] disapproved by the Examiner.

If approved, corrected drawings are required in reply to this Office action.
12)00 The oath or declaration is objected to by the Examiner.
Priority under 35 U.S.C. §8 119 and 120
13)0 Acknowiedgement is made of a claim for forsign priority under 35 U.S.C. § 119(a)-(d) or (f).
a0 Al b0 some* c)3  None of: o
1.0 Certified copies of the priority documents have been raceived.
2.0 Certified copies of the priority documents have been received in Application No.

3.0 Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).

*See the attached detailed Qffice action for a list of the certified copies not received.
14)[] Acknowledgement is made of a claim for domestic priority under 35 U.S.C. § 119(a).
a)[] The transiation of the foreign language provisional application has been received.
15)00 Acknowledgement is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121.

Attachment(s)
11 [X] Notica of Reterencas Cited (PTO-892) 4) [[] interview Summary (PTO-413} Papar Nofs),
2} D Notice of Draftsperson’s Patem Diawing Roview (PT0-948) 5) D Notico of informal Patent Application (PTO-152)
3) [[}intormation Disclosure Statementts) (PTO-1449) Paper Nols). & {J other:
U. 8. Patent and Tiademark Otlice :
PTO-326 (Rev. 04-01) Office Action Summary Part of Paper No. 3
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Application/Control Number: 09/256,275

Page 2
Art Unit: 2875
Response to Arguments
i Claims 183-288 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite

for failing to particularly point out and distinctly claim the subject matter which applicant regards
as the invention.

Claims 183, 272, 273, 281 and 288 rejected under 35 U.S.C. 112, second paragraph, as
being incomplete for omitting essential structural cooperative relationships of elements, such
omission amounting to a gap between the necessary structural connections. See MPEP §
2172.01. The omitted structural cooperative relationships are: the limitation of “a curved
surface” does not structurally relate to the light panel or the deformities. It is therefore not cléar

where the curved surfaces are located in relation to these structural elements.

Claim Rejections - 35 USC § 102
2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:
A persan shall be entitled to a patent unless --

(b) the invention was patented or described in a printed publication in this or a forcign country or in public use
or on sale in this country, more than one year prior to the date of application for patent in the United States.

3. Claims 183-239. 242-254, and 257-289 are rejected under 35 U.S.C. 102(b) as being by

Kojima et al. Kojima et al discloses a light emitting panel member 2 having at least one

| SRR SRR
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Application/Control Number: 09/256,275 Page 3
Art Unit: 2875

input edge for receiving light from a light source, and a pattern of individual light
extracting deformities on or in a panel surface of said panel member for producing a
desired light output from the panel member, each of the deformities 7 has a length and
width substanually smaller than the length and width of the panel surface and also has a

well defined shape including at least one sloping for reflecting and refracting light rays

impinging on the sloping surface out of the panel in a desired angular distribution, and at

least one curved surface 71 (see figure 6 the sides of the recess has a circular cross-

BEST AVAILABLE COPY

section) is provided for reflecting light rays impinging on the additional surface in

different directions to spread light across the panel member to provide a more uniform

distribution of light emitted from the panel.

Claim Rejections - 35 USC § 102

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:
A persan shall be entitled to a patent unless --

(e} the invention was described in a patent granted on an application for patent by another filed in the United States before the invention

thereol by the applicant for patent, or on an international application by another who has fulfilled the requirements of paragraphs (1), (2),
and (4) ol section 371 of this title before the invention thereof by the applicant for patent.

The changes made to 35 U.S.C. 102(¢) by the American Inventors Protection Act of 1999 (AIPA) do
not apply to the examination of this application as the application being examined was not (1) filed on or after November
29, 2000, or (2) voluntarilv published under 35 U.S.C. 122(b). Therefore, this application is examined under 35 U.S.C.
102(e) prior to the amendment by the AIPA (pre-AIPA 35 U.S.C. 102(e)).

Claims 183-239. 242-254, and 257-289 are rejected under 35 U.S.C. 102(e) as being by

Ishikawa et al (figures 8-13, 20-23, 26, 29, 31 and 33-40). Ishikawa et al (figures 8-13,
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Application/Control Number: 09/256,275 ' Page 4

Art Unit: 2875

20-23.26. 29. 31 and 33-40) discloses a light emitting panel member 1 having at least
one input edge for receiving light from a light source, and a pattern of individual light
extracting deformities on or in a panel surface of said panel member for producing a

desired light output from the panel member, each of the deformities has a length and

width substantially smaller than the length and width of the panel surface and also has a

well defined shape including at least one sloping for reflecting and refracting light rays
impinging on the sloping surface out of the panel in a desired angular distribution, and at

least one curved surface in different directions to spread light across the panel member to

provide a more uniform distribution of light emitted from the panel.

Claim Rejections - 35 USC § 102
6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless --

(¢) the invention was deseribed in o patent granted on an application for patent by another filed in the United States before the invention
thereof by the applicant for patent. or on an international application by another who has fulfilled the requirements of paragraphs (1), (2),
and {4) o seclion 371 ¢ ol 1his title before the invention thereof by the applicant for patent.

The changes made 10 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 (AIPA) do
not apply to the examination of this application as the application being examined was not (1) filed on or after November
29, 2000, or (2) volumarily published under 35 U.S.C. 122(b). Therefore, this application is examined under 35 U.S.C.
102(e) prior to the amendment by the AIPA (pre-AIPA 35 U.S.C. 102(e)).

7. Claims 183-239 and 242-289 are rejected under 35 U.S.C. 102(e) as being by Yoshikawa

etal. Yoshikawa et al (figures 3, 4 and 6b) discloses a light emitting panel member 1

MBI_000017



Application/Control Number: 09/256,275 Page S

Art Unit: 2875

having at least one input edge for receiving light from a light source, and a pattern of

individual light extracting deformities on or in a panel surface of said panel member for [?3?
producing a desired light output from the panel, each of the deformities has a length and 8
width substantially smaller than the length and width of the panel surface and also has a E‘:g
well defined shape including at least one sloping for reflecting and refracting light rays;. ﬁ
impinging on the sloping surface out of the panel in a desired angular distribution, and at ?(?
least one curved surface is provided for reflecting light rays impinging on the additional <
> . - v . . 3 h
surface in different directions to spread light across the panel member to provide a more CLG
oo

uniform distribution of light emitted from the panel.

Claim Rejections - 35 USC § 102
8. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the
basis for the rejections under this section made in this Office action:

(e) the invention was described in a patent gramed an an appllcanon for patent by another filed in the United States before the invention

thercof by the applicant for pateni, or on an by another who has fulfilled the requirements of paragraphs (1), (2),
and (4) of scction 3780 ol this title before the invention thcroofby the applicant for patent.

The changes made 10 35 U.S.C. 102(e) by the American Inventors Protection Act of 1999 (AIPA) do
not apply to the exaniination of this application as the application being examined was not (1) filed on or after November
29, 2000, or (2) voluntarily published under 35 U.S.C. 122(b). Therefore, this application is examined under 35 U.S.C.
102(e) prior to the amendment by the AIPA (pre-AIPA 35 U.S.C. 102(c)).

9. Claims 183-239. 242-254, and 257-289 are rejected under 35 U.S.C. 102(e) as being

anticipated Hira cral. Hira et al (specifically figure 12b, 17b, 18, 21b, 22) discloses a
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Application/Control Number: 09/256,275 Page 6

Art Unit: 2875

light emitting panel member 2 having at least one input edge for receiving light from a
light source. and a pattern of individual light extracting deformities on or in a panel

aid pane! member for producing a desired light output from the panel member.
Kojima et al discloses a light emitting panel member 2 having at least one input edge for
receiving light from a light source, and a pattern of individual light extracting defonnitliES_:_':‘)
on or in a pancl surtace of said panel member for producing a desired light output from
the panel member, each of the deformities has a length and width substantially smaller
than the length and width of the panel surface and also has a well defined shape including
at least one sloping for reflecting and refracting light rays impinging on the sloping
surface out of the panel in a desired angular distribution, and at least one curved surface is
provided for reflecting light rays impinging on the additional surface in different
directions to spread light across the panel member to provide a more uniform distribution

of light emitted from the panel.

Claim Rejections - 35 USC § 103
10.  The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all

obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title. if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made 1o a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

m
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Art Unit: 2875

11.  Claims 240-241 are .rejected under 35 U.S.C. 103(a) as being unpatentable over (Kojima

etal, Yoshikawa et al. Ishikawa et al and Hira et al) in view of limura. (Kojima et al, Yoshikawa

et al, Ishikawa et al and Hira et al) discloses the claimed invention except for the teaching that

the panel member is made of film. limura teaches that it is known to use film to make light

panels. (See column 6. lines 28-32). It would have been obvious to one skilled in the art at the

time the invention was made 1o make the light panels of (Kojima et al, Yoshikawa et al, Ishikawa

et al and Hira et al) out of film in order to provide a low cost easy to manufacture light panel.

Claim Rejections - 35 USC § 103
12.  The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all
obviousness rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this tile. if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person

having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

13.  Claims 255-256 are rejected under 35 U.S.C. 103(a) as being unpatentable over (Kojima
et al, Ishikawa et al and Hira ct al). (Kojima et al, Ishikawa et al and Hira et al) discloses.the
claimed invention except for the teaching that the light source is an LED. It would have been
obvious to one skilled in the art at the time the invention was made to make the light panels of

(Kojima et al. Ishikawa ct al and Hira et al) out of film in order to provide a low cost easy to

manufacture light panel.

|00
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Application/Control Number: 09/256,275 Page 8

Art Unit: 2875

Response to Arguments

14.  Applicant’s arguments with respect to claims 183-289 have been considered but are moot

in view of the new yround(s) of rejection.

Response to Arguments

15.  Applicant's arguments with respect to claims 183-289 have been considered but are moot

in view of the new ground(s) of rejection.

Any inquiry concerning this communication or earlier communications from the examiner
should be directed to Thomas M. Sember whose telephone number is (703) 308-1938. The
examiner can normally be reached on Monday - Thursday from 8:00 AM - 5:00 PM.

The examiner can also be reached on alternate Fridays.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's

supervisor, Sandra O"Shea. can be reached at (703) 305-4939. The fax phone number for this
group is (703) 308-7724.

Any inquiries ol a general nature or relating to the status of this application should be
directed to the group receptionist whose telephone number is (703) 305-4900.

RV

Thomas M. Sember
Primary Examiner

August 26, 2002
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EXPRESS MAIL NO. EV 040751379US

ATTORNEY DOCKET GLOLP0108USB

TITLE: LIGHT EMITTING PANEL ASSEMBLIES

CROSS-REFERENCE TO RELATED APPLICATIONS
This application is a division of U.S. Patent Application No. 09/256,275,
filed February 23, 1999, which is a continuation-in-part of U.S. Patent Application
No. 08/778,089, filed January 2, 1997, now U.S. Patent No. 6,079,838, which is
a division of U.S. Patent Application No. 08/495,176, filed June 27, 1995, now
U.S. Patent No. 5,613,751.

BACKGROUND OF THE INVENTION

This invention relates generally, as indicated, to light emitting panel
assemblies each including a transparent panel member for efficiently conducting
light, and controlling the light conducted by the panel member to be emitted from
one or more light output areas along the length thereof.

Light emitting panel assemblies are generally known. However, the
present invention relates to several different light emitting panel assembly
configurations which provide for better control of the light output from the panel
assemblies and for more efficient utilization of light, which results in greater light

output from the panel assemblies.

SUMMARY OF THE INVENTION
In accordance with one aspect of the invention, the light emitting panel
assemblies include a light emitting panel member having a light transition area in
which at least one light source is suitably mounted for transmission of !ight to the
light input surface of the pane!l member.
In accordance with another aspect of the invention, the light source is
desirably embedded, potted or bonded to the light transition area to eliminate

any air gaps, decrease surface reflections and/or eliminate any lens effect
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between the light source and light transition area, thereby reducing light loss and
increasing the light output from the panel assembly.

In accordance with another aspect of the invention, the panel assemblies
may include reflective or refractive surfaces for changing the path of a portion of
the light, emitted from the light source, that would not normally enter the panel
members at an acceptable angle that allows the light to remain in the panel
members for a longer period of time and/or increase the efficiency of the panel
members.

In accordance with another aspect of the invention, the light emitting
panel members include a pattern of light extracting deformities or disruptions
which provide a desired light output distribution from the panel members by
changing the angle of refraction of a portion of the light from one or more light
output areas of the panel members.

In accordance with still another aspect of the invention, the light source
may include multiple colored light sources for supplying light to one or more light
output areas, and for providing a colored or white light output distribution.

In accordance with yet another aspect of the invention, the panel
assemblies include a transition area for mixing the multiple colored lights, prior to
the light entering the panel members, in order to effect a desired colored or white
light output distribution. ‘

The various light emitting panel assemblies of the present invention are
very efficient panel assemblies that may be used to produce increased uniformity
and higher light output from the panel members with lower power requirements,
and allow the panel members to be made thinner and/or longer, and/or of various
shapes and sizes.

To the accomplishment of the foregoing and related ends, the invention
then comprises the features hereinafter fully described and particularly pointed
out in the claims, the following description and the annexed drawings setting
forth in detail certain illustrative embodiments of the invention, these being
indicative, however, of but several of the varicus ways in which the principles of

the invention may be employed.
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BRIEF DESCRIPTION OF THE DRAWINGS

In the annexed drawings:

Figs. 1 through 3 are schematic perspective views of three different forms
of light emitting panel assemblies in accordance with this invention;

Fig. 4a is an enlarged plan view of a portion of a light output area of a
panel assembly showing one form of pattern of light extracting deformities on the
light output area; ‘

Figs. 4b, c and d are enlarged schematic perspective views of a portion of
a light output area of a panel assembly showing other forms of light extracting
deformities formed in or on the light output area;

Fig. 5 is an enlarged transverse section through the light emitting panel
assembly of Fig. 3 taken generally on the plane of the line 5-5 thereof;

Fig. 6 is a schematic perspective view of another form of light emitting
panel assembly in accordance with this invention;

Fig. 7 is a schematic top plan view of another form of light emitting panel
assembly in accordance with this invention;

Fig. 8 is a schematic perspective view of another form of light emitting
panel assembly in accordance with this invention;

Fig. 9 is a schematic top plan view of another form of light emitting panel
assembly in accordance with this invention;

Fig. 10 is a schematic top plan view of still another form of light emitting
panel assembly in accordance with this invention;

Fig. 11 is a side elevation view of the light emitting panel assembly of Fig.
10;

Fig. 11a is a fragmentary side elevation view showing a tapered or
rounded end on the panel member in place of the prismatic surface shown in
Figs. 10 and 11; }

Fig. 12 is a schematic top plan view of another form of light emitting panel
assembly in accordance with this invention;

Fig. 13 is a schematic side elevation view of the light emitting panel

assembly of Fig. 12; and
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Figs. 14 and 15 are schematic perspective views of still other forms of

light emitting panel assemblies in accordance with this invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now in detail to the drawings, and initially to Fig. 1, there is
schematically shown one form of light emitting panel assembly 1 in accordance
with this invention including a transparent light emitting panel 2 and one or more
light sources 3 which emit light in a predetermined pattern in a light transition
member or area 4 used to make the transition from the light source 3 to the light
emitting panel 2, as well known in the art. The light that is transmitted by the
light transition area 4 to the transparent light emitting panel 2 may be emitted
along the entire length of the panel or from one or more light output areas along
the length of the panel as desired to produce a desired light output distribution to
fit a particular application.

In Fig. 1 the light transition area 4 is shown as an integral extension of
one end of the light emitting panel 2 and as being generally rectangular in
shape. However, the light transition area may be of other shapes suitable for
embedding, potting, bonding or otherwise mounting the light source. Also,
reflective or refractive surfaces may be provided to increase efficiency.
Moreover, the light transition area 4 may be a separate piece suitably attached
to the light input surface 13 of the panel member if desired. Also, the sides of
the light transition area may be curved to more efficiently reflect or refract a
portion of the light emitted from the light source through the light emitting panel
at an acceptable angle.

Fig. 2 shows another form of light emitting panel assembly 5 in
accordance with this invention including a panel light transition area 6 at one end
of the light emitting panel 7 with sides 8, 9 around and behind the light source 3
shaped to more efficiently reflect and/or refract and focus the light emitted from
the light source 3 that impinges dn these surfaces back through the light
transition area 6 at an acceptable angle for entering the light input surface 18 at

one end of the light emitting panel 7. Also, a suitable reflective material or
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coating 10 may be provided on the portions of the sides of the light transition
areas of the panel assemblies of Figs. 1 and 2 on which a portion of the light
impinges for maximizing the amount of light or otherwise changing the light that
is reflected back through the light transition areas and into the light emitting
panels.

The panel assemblies shown in Figs. 1 and 2 include a single light source
3, whereas Fig. 3 shows another light emitting panel assembly 11 in accordance
with this invention including two light sources 3. Of course, it will be appreciated
that the panel assembilies of the present invention may be provided with any
number of light sources as desired, depending on the particular application.

The panel assembly 11 of Fig. 3 includes a light transition area 12 at one
end of the light emitting panel 14 having reflective and/or refractive surfaces 15
around and behind each light source 3. These surfaces 15 may be appropriately
shaped including for example curved, straight and/or faceted surfaces, and if
desired, suitable reflective materials or coatings may be provided on portions of
these surfaces to more efficiently reflect and/or refract and focus a portion of the
light emitted for example from an incandescent light source which emits light in a
360" pattern through the light transition areas 12 into the light input surface 19 of
the light emitting panel 14.

The light sources 3 may be mechanically held in any suitable manner in
slots, cavities or openings 16 machined, molded or otherwise formed in the light
transition areas of the panel assemblies. However, preferably the light sources 3
are embedded, potted or bonded in the light transition areas in order to eliminate
any air gaps or air interface surfaces between the light sources and surrounding
light transition areas, thereby reducing light loss and increasing the light output
emitted by the light emitting panels. Such mounting of the light sources may be
accomplished, for example, by bonding the light sources 3 in the slots, cavities
or openings 16 in the light transition areas using a sufficient quantity of a
suitable embedding, potting or bonding material 17. The slots, cavities or
openings 16 may be on the top, bottom, sides or back of the light transition

areas. Bonding can also be accomplished by a variety of methods that do not
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incorporate extra material, for example, thermal bonding, heat staking, ultrasonic
or plastic welding or the like. Other methods of bonding include insert molding
and casting around the light source(s).

A transparent light emitting material of any suitable type, for example
acrylic or polycarbonate, may be used for the light emitting panels. Also, the
panels may be substantially flat, or curved, may be a single layer or multi-layers,
and may have different thicknesses and shapes. Moreover, the panels may be
flexible, or rigid, and may be made out of a variety of compounds. Further, the
panels may be hollow, filled with liquid, air, or be solid, and may have holes or
ridges in the panels.

Each light source 3 may also be of any suitable type including, for
example, any of the types disclosed in U.S. Patent Nos. 4,897,771 and
5,005,108, assigned to the same assignee as the present application, the entire
disclosures of which are incorporated herein by reference. In particular, the light
sources 3 may be an arc lamp, an incandescent bulb which also may be colored,
filtered or painted, a lens end bulb, a line light, a halogen lamp, a light emitting
diode (LED), a chip from an LED, a neon bulb, a fluorescent tube, a fiber optic
light pipe transmitting from a remote source, a laser or laser diode, or any other
suitable light source. Additionally, the light sources 3 may be a multiple colored
LED, or a combination of multiple colored radiation sources in order to provide a
desired colored or white light output distribution. For example, a plurality of
colored lights such as LEDs of different colors (red, blue, green) or a single LED
with multiple colored chips may be employed to create white light or any other
colored light output distribution by varying the intensities of each individual
colored light.

A pattern of light extracting deformities or disruptions may be provided on
one or both sides of the panel members or on one or more selected areas on
one or both sides of the panel members, as desired. Fig. 4a schematically
shows one such light surface area 20 on which a pattern of light extracting
deformities or disruptions 21 is provided. As used herein, the term deformities or

disruptions are used interchangeably to mean any change in the shape or
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geometry of the panel surface and/or coating or surface treatment that causes a
portion of the light to be emitted. The pattern of light extracting deformities 21
shown in Fig. 4a includes a variable pattern which breaks up the light rays such
that the internal angle of reflection of a portion of the light rays will be great
enough to cause the light rays either to be emitted out of the panel through the
side or sides on which the light extracting deformities 21 are provided or
reflected back through the panel and emitted out the other side.

These deformities or disruptions 21 can be produced in a variety of
manners, for example, by providing a painted pattern, an etched pattern, a
machined pattern, a printed pattern, a hot stamped pattern, or a molded pattern
or the like on selected light output areas of the panel members. An ink or printed
pattern may be applied for example by pad printing, silk screening, ink jet, heat
transfer film process or the like. The deformities may also be printed on a sheet
or film which is used to apply the deformities to the panel member. This sheet or
film may become a permanent part of the light panel assembly for example by
attaching or otherwise positioning the sheet or film against one or both sides of
the panel member similar to the sheet or film 27 shown in Figs. 3 and 5 in order
to produce a desired effect.

By varying the density, opaqueness or translucence, shape, depth, color,
area, index of refraction, or type of deformitie3121 on an area or areas of the
panels, the light output of the panels can be controlled. The deformities or
disruptions may be used to control the percent of light emitted from any area of
the panels. For example, less and/or smaller size deformities 21 may be placed
on panel areas where less light output is wanted. Conversely, a greater
percentage of and/or larger deformities may be placed on areas of the panels
where greater light output is desired.

Varying the percentages and/or size of deformities in different areas of the
panel is necessary in order to provide a uniform light output distribution. For
example, the amount of light traveling through the panels will ordinarily be
greater in areas closer to the light source than in other areas further removed

from the light source. A pattern of light extracting deformities 21 may be used to
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adjust for the light variances within the panel members, for example, by providing
a denser concentration of light extracting deformities with increased distance
from the light source 3 thereby resulting in a more uniform light output
distribution from the light emitting panels.

The deformities 21 may also be used to control the output ray angle
distribution of the emitted light to suit a particular application. For example, if the
panel assemblies are used to provide a liquid crystal display backlight, the light
output will be more efficient if the deformities 21 cause the light rays to emit from
the panels at predetermined ray angles such that they will pass through the
liquid crystal display with low loss.

Additionally, the pattern of light extracting deformities may be used to
adjust for light output variances attributed to light extractions of the panel
members. The pattern of light extracting deformities 21 may be printed on the
light output areas utilizing a wide spectrum of paints, inks, coatings, epoxies, or
the like, ranging from glossy to opaque or both, and may employ half-tone
separation techniques to vary the deformity 21 coverage. Moreover, the pattern
of light extracting deformities 21 may be multiple layers or vary in index of
refraction.

Print patterns of light extracting deformities 21 may vary in shapes such
as dots, squares, diamonds, ellipses, stars, random shapes, and the like, and
are desirably .006 square inch per deformity/element or less. Also, print patterns
that are 60 lines per inch or finer are desirably employed, thus making the
deformities or shapes 21 in the print patterns nearly invisible to the human eye in
a particular application thereby eliminating the detection of gradient or banding
lines that are common to light extracting patterns utilizing larger elements.
Additionally, the deformities may vary in shape and/or size along the length
and/or width of the panel members. Also, a random placement pattern of the
deformities may be utilized throughout the length and/or width of the panel
members. The deformities may have shapes or a pattern with no specific angles
to reduce moiré or other interference effects. Examples of methods to create

these random patterns are printing a pattern of shapes using stochastic print
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pattern techniques, frequency modulated half tone patterns, or random dot half
tones. Moreover, the deformities may be colored in order to effect color
correction in the panel members. The color of the deformities may also vary
throughout the panel members, for example to provide different colors for the
same or different light output areas.

In addition to or in lieu of the patterns of light extracting deformities 21
shown in Fig. 4a, other light extracting deformities including prismatic surfaces,
depressions or raised surfaces of various shapes using more complex shapes in
a mold pattern may be molded, etched, stamped, thermoformed, hot stamped or
the like into or on one or more areas of the panel member. Figs. 4b and 4c¢ show
panel areas 22 on which prismatic surfaces 23 or depressions 24 are formed in
the panel areas, whereas Fig. 4d shows prismatic or other reflective or refractive
surfaces 25 formed on the exterior of the panel area. The prismatic surfaces,
depressions or raised surfaces will cause a portion of the light rays contacted
thereby to be emitted from the panel member. Also, the angles of the prisms,
depressions or other surfaces may be varied to direct the light in different
directions to produce a desired light output distribution or effect. Moreover, the
reflective or refractive surfaces may have shapes or a pattern with no specific
angles to reduce moiré or other interference effects.

As best seen in the cross sectional view of Fig. 5, a back reflector
(including trans reflectors) 26 may be attached or positioned against one side of
the panel member 14 of Fig. 3 using a suitable adhesive 28 or other method in
order to improve light output efficiency of the panel assembly 11 by reflecting the
light emitted from that side back through the panel for emission through the
opposite side. Additionally, a pattern of light extracting deformities 21, 23, 24
and/or 25 may be provided on one or both sides of the panel member in order to
change the path of the light so that the internal critical angle is exceeded and a
portion of the light is emitted from one or both sides of the panel. Moreover, a
transparent film, sheet or plate 27 may be attached or positioned against the
side or sides of the panel member from which light is emitted using a suitable

adhesive 28 or other method in order to produce a desired effect.
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The member 27 may be used to further improve the uniformity of the light
output distribution. For example, the member 27 may be a colored film, a
diffuser, or a label or display, a portion of which may be a transparent overlay
that may be colored and/or have text or an image thereon.

If adhesive 28 is used to adhere the back reflector 26 and/or film 27 to the
panel, the adhesive is preferably applied only along the side edges of the panel,
and if desired the end edge opposite the light transition areas 12, but not over
the entire surface area or areas of the panel because of the difficulty in
consistently applying a uniform coating of adhesive to the panel. Also, the
adhesive changes the internal critical angle of the light in a less controllable
manner than the air gaps 30 (see Fig. 5) which are formed between the
respective panel surfaces and the back reflector 26 and/or film 27 when only
adhered along the peripheral edges. Additionally, longer panel members are
achievable when air gaps 30 are used. If adhesive were to be used over the
entire surface, the pattern of deformities could be adjusted to account for the
additional attenuation in the light caused by the adhesive.

Referring further to Fig. 2, the panel assembly 5 shown therein also
includes molded posts 31 at one or more corners of the panel 7 (four such posts
being shown) which may be used to facilitate mounting of the panel assembly
and providing structural support for other parts or components, for example, a
display panel such as a liquid crystal display panel as desired.

Fig. 6 shows another form of light emitting panel assembly 32 in
accordance with this invention including a panel member 33, one or more light
sources 3, and one or more light output areas 34. In addition, the panel
assembly 32 includes a tray 35 having a cavity or recess 36 in which the panel
assembly 32 is received. The tray 35 may act as a back reflector as well as end
edge and/or side edge reflectors for the panel 33 and side and/or back reflectors
37 for the light sources 3. Additionally, one or more secondary reflective or
refractive surfaces 38 may be provided on the panel member 33 and/or tray 35 to
reflect a portion of the light around one or more corners or curves in a non-

rectangular shaped panel member 33. These secondary reflective/refractive
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surfaces 38 may be flat, angled, faceted or curved, and may be used to extract a
portion of the light away from the panel member in a predetermined pattern. Fig.
6 also shows multiple light output areas 34 on the panel member that emit light
from one or more light sources 3.

Fig. 7 is a schematic illustration of still another form of light emitting panel
assembly 40 in accordance with this invention including a panel member 41
having one or more light output areas 42 and one or more light transition areas
(mixing areas) 43 containing a plurality of light sources 3 at one or both ends of
the panel. Each transition area mixes the light from one or more light sources
having different colors and/or intensities. In this particular embodiment, each of
the light sources 3 desirably employs three colored LEDs (red, blue, green) in
each transition mixing area 43 so that the light from the three LEDs can be mixed
to produce a desired light output color that will be emitted from the light output
area 42. Alternatively, each light source may be a single LED having multiple
colored chips bonded to the lead film. Also, two colored LEDs or a single LED
having two colored chips may be used for a particular application. By varying
the intensities of the individual respective LEDs, virtually any colored light output
or white light distribution can be achieved.

Fig. 8 shows yet another form of light emitting panel assembly 45 in
accordance with this invention including a light emitting panel member 46 and a
light source 3 in a light transition area 48 integral with one end of the panel
member. In this particular embodiment, the panel member 46 is three-
dimensionally curved, for example, such that light rays may be emitted in a
manner that facilitates aesthetic design of a lighted display.

Fig. 9 schematically shows another form of light emitting panel assembly
50 in accordance with this invention, including a panel member 51 having
mulitiple light output areas 52, and mounting posts and/or mounting tabs 53.

This particular panel assembly 50 may serve as a structural member to support
other parts or components as by providing holes or cavities 54, 55 in the panel
member 51 which allow for the insertion of modular components or other parts

into the panel member. Moreover, a separate cavity or recess 56 may be
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provided in the panel member 51 for receipt of a correspondingly shaped light
transition area 57 having one or more light sources 3 embedded, bonded, cast,
insert molded, epoxied, or otherwise mounted or positioned therein and a curved
reflective or refractive surface 58 on the transition area 57 and/or wall of the
cavity or recess 56 to redirect a portion of the light in a predetermined manner.
in this way the light transition area 57 and/or panel member may be in the form
of a separate insert which facilitates the easy placement of the light source in a
modular manner. A reflector 58 may be placed on the reflective or refractive
surface of the cavity or recess 56 or insert 57. Where the reflector 58 is placed
on the reflective or refractive surface of the cavity or recess 56, the cavity or
recess may act as a mold permitting transparent material from which the
transition area 57 is made to be cast around one or more light sources 3.

Figs. 10 and 11 schematically show another form of light emitting panel
assembly 60 in accordance with this invention including a panel member 61
having one or more light output areas 62. In this particular embodiment, an off-
axis light transition area 63 is provided that is thicker in cross section than the
panel member to permit use of one or more light sources 3 embedded or
otherwise mounted in the light transition area that are dimensionally thicker than
the panel member. Also, a three-dimensional reflective surface 64 (Fig. 11) may
be provided on the transition area 63. Moreover, a prism 65 (Fig. 11) or tapered,
rounded, or otherwise shaped end 66 (Fig. 11a) may be provided at the end of
the panel opposite the light sources 3 to perform the function of an end reflector.
The light sources 3 may be oriented at different angles relative to each other and
offset to facilitate better mixing of the light rays 67 in the transition area 63 as
schematically shown in Fig. 10 and/or to permit a shorter length transition area
63 to be used.

Figs. 12 and 13 schematically show still another form of light emitting
panel assembly 70 in accordance with this invention which includes one or more
light transition areas 71 at one or both ends of the panel member 72 each
containing a single light source 73. The transition area or areas 71 shown in

Figs. 12 and 13 collect light with multiple or three-dimensional surfaces and/or
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collect light in more than one plane. For example each transition area 71 shown
in Figs. 12 and 13 has elliptical and parabolic shape surfaces 74 and 75 in
different planes for directing the light rays 76 into the panel member at a desired
angle.

Providing one or more transition areas at one or both ends of the panel
member of any desired dimension to accommodate one or more light sources,
with reflective and/or refractive surfaces on the transition areas for redirecting
the light rays into the panel member at relatively low angiles allows the light
emitting panel member to be made much longer and thinner than would
otherwise be possible. For example the panel members of the present invention
may be made very thin, i.e., 0.125 inch thick or less.

Fig. 14 schematically illustrates still another form of light emitting panel
assembly 80 in accordance with this invention including a light emitting panel 81
and one or more light sources 3 positioned, embedded, potted, bonded or
otherwise mounted in a light transition area 82 that is at an angle relative to the
panel member 81 to permit more efficient use of space. An angled or curved
reflective or refractive surface 83 is provided at the junction of the panel member
81 with the transition area 82 in order to reflect/refract light from the light source
3 into the body of the panel member 81 for emission of light from one or more
light emitting areas 84 along the length of the panel member.

Fig. 15 schematically illustrates still another form of light emitting panel
assembly 90 in accordance with this invention including a light transition area 91
at one or both ends of a light emitting panel member 92 containing a slot 93 for
sliding receipt of an LED or other suitable light source 3. Preferably the slot 93
extends into the transition area 91 from the back edge 94, whereby the light
source 3 may be slid and/or snapped in place in the slot from the back, thus
allowing the transition area to be made shorter and/or thinner. The light source
3 may be provided with wings, tabs or other surfaces 95 for engagement in
correspondingly shaped recesses or grooves 96 or the like in the transition area
91 for locating and, if desired, securing the light source in place. Also, the light

source 3 may be embedded, potted, bonded or otherwise secured within the slot
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93 in the light transition area 91 of the panel member 92. Light from a secondary
light source 97 may be projected through the panel member 92 for indication or
some other effect.

The various light emitting panel assemblies disclosed herein may be used
for a great many different applications including for example LCD back lighting or
lighting in general, decorative and display lighting, automotive lighting, dental
lighting, phototherapy or other medical lighting, membrane switch lighting, and
sporting goods and apparel lighting or the like. Also the panel assemblies may
be made'such that the panel members and deformities are transparent without a
back reflector. This allows the panel assemblies to be used for example to front
light an LCD or other display such that the display is viewed through the
transparent panel members.

Although the invention has been shown and described with respect to
certain preferred embodiments, it is obvious that equivalent alterations and
modifications will occur to others skilled in the art upon the reading and
understanding of the specification. The present invention includes all such
equivalent alterations and modifications, and is limited only by the scope of the

claims.
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WHAT IS CLAIMED IS:

1. A backlight assembly comprising a light emitting member, a
substrate overlying said light emitting member, said substrate having a pattern of
deformities on at least one side of said substrate for controlling an output ray
angle distribution of light emitted by said light emitting member to suit a
particular application, said deformities varying in at least one of the following
characteristics: size, shape, placement, index of refraction, density, angle,

depth, height, and type.

2. The assembly of claim 1 wherein said substrate comprises any one

of a sheet, film and plate.

3. The assembly of claim 1 wherein said deformities are shaped
deformities.
4, The assembly of claim 3 wherein said deformities comprise

depressions in said substrate.

5. The assembly of claim 3 wherein said deformities comprise

projections on said substrate.

6. The assembly of claim 1 wherein said substrate is attached to said

light emitting member.
7. The assembly of claim 1 wherein said substrate has at least one of
a coating and surface treatment for causing the light to pass through a liquid

crystal display with low loss.

8. The assembly of claim 1 wherein said deformities are on opposite

sides of said substrate.
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9. The assembly of claim 1 wherein said substrate comprises at least

one of multiple layers and materials.

10. The assembly of claim 9 wherein said at least one of said multiple

layers and materials have a different index of refraction.

11.  The assembly of claim 1 wherein said substrate has both reflective

and refractive surfaces.

12.  The assembly of claim 1 wherein at least one of the characteristics
of the deformities are varied to reduce moiré or other interference effects when

said assembly is assembled to a liquid crystal display.

13.  The assembly of claim 1 wherein more than one said substrate

overlie said light emitting member.

14. The assembly of claim 1 wherein said deformities are at least one

of prisms, prismatic and lenticular.

15.  The assembly of claim 14 wherein the individual deformities are

quite smali in relation to the width and length of said substrate.

16. A backlight assembly comprising a light emitting member, a
substrate overlying said light emitting member, said substrate having a pattern of
deformities on at least one side of said substrate for controlling an output ray
angle distribution of light emitted by said light emitting member to suit a
particular application, said deformities being random in at least one of the
following characteristics: size, shape, placement, index of refraction, density,

angle, depth, height, type.
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17.  The assembly of claim 16 wherein said substrate has at least one
of a coating and surface treatment for causing the light to pass through a liquid

crystal display with low loss.

18. The assembly of claim 16 wherein said deformities are on opposite

sides of said substrate.

19. The assembly of claim 16 wherein said substrate comprises at

least one of multiple layers and materials.

20. The assembly of claim 19 wherein said at least one of said multiple

layers and materials have a different index of refraction.

21.  The assembly of claim 16 wherein said substrate has both

reflective and refractive surfaces.
22.  The assembly of claim 16 wherein at least one of the
characteristics of the deformities are varied to reduce moiré or other interference

effects when said assembly is assembled to a liquid crystal display.

23.  The assembly of claim 16 wherein more than one said substrate

overlie said light emitting member.

24. The assembly of claim 16 wherein said substrate has at least one

of prismatic and lenticular deformities on at least one surface of said substrate.

25.  The assembly of claim 24 wherein the individual deformities are

quite small in relation to the width and length of said substrate.

26. A backlight assembly comprising a light emitting member, a

substrate overlying said light emitting member, said substrate having a multitude
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of deformities on at least one side of said substrate for controlling an output ray
angle distribution of light emitted by said light emitting member to suit a
particular application, said deformities comprising at least one of depressions
and projections on said one side, said projections having at least one of a shape

and pattern with no specific angle.

27. A backlight assembly comprising a light emitting member, a
substrate overlying said light emitting member, said substrate having a multitude
of deformities on at least one side of said substrate for controlling an output ray
angle distribution of light emitted by said light emitting member to suit a
particular application, said deformities comprising at least one of shaped
depressions and projections on said one side, at least some of said deformities

including prismatic surfaces having angles that vary among said deformities.

28. A backlight assembly comprising a light emitting member, a
substrate overlying said light emitting member, said substrate having a multitude
of deformities on at least one side of said substrate for controlling an output ray
angle distribution of light emitted by said light emitting member to suit a
particular application, said deformities comprising at least one of shaped
depressions and projections on said one side, at least some of said deformities

having angles that vary among said deformities.

29.  Aliguid crystal backlight assembly comprising a light emitting
member including at least one sheet or film having deformities or disruptions on
at least one side, at least some of said deformities or disruptions varying in
shape or geometry for causing light rays to be emitted from said backlight
assembly at predetermined ray angles such that the light rays will pass through a

liquid crystal display with low loss.

18
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30. The assembly of claim 29 wherein said sheet or film has at least
one of a coating and surface treatment for causing the light to pass through such

liquid crystal display with low loss.

31. The assembly of claim 29 wherein said deformities or disruptions

are on opposite sides of said sheet or film.

32. The assembly of claim 29 wherein said sheet or film comprises at

least one of multiple layers and materials.

33. The assembly of claim 9 wherein said at least one of said multiple

layers and materials have a different index of refraction.

34. The assembly of claim 29 wherein said sheet or film has both

reflective and refractive surfaces.
35. The assembly of claim 29 wherein at least one of the
characteristics of the deformities or disruptions is varied to reduce moiré or other

interference effects when said assembly is assembled to a liquid crystal display.

36. The assembly of claim 29 wherein said light emitting member

includes more than one sheet or film.

37. The assembly of claim 29 wherein said one surface of said sheet or

film has at least one of prismatic and lenticular deformities.

38. The assembly of claim 37 wherein the individual deformities are

quite small in relation to the width and length of said substrate.

39.  Aliquid crystal backlight assembly comprising a light emitting

member including at least one sheet or film having deformities or disruptions on
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at least one side, at least some of said deformities or disruptions having random
shapes or geometries for causing light rays to be emitted from said backlight
assembly at predetermined ray angles such that the light rays will pass through a

liquid crystal display with low loss.

40. The assembly of claim 39 wherein said sheet or film has at least
one of a coating and surface treatment for causing the light to pass through such

liquid crystal display with low loss.

41.  The assembly of claim 39 wherein said deformities or disruptions

are on opposite sides of said sheet or film.

42.  The assembly of claim 39 wherein said sheet or film comprises at

least one of multiple layers and materials.

43. The assembly of claim 42 wherein said at least one of said multiple

layers and materials have a different index of refraction.

44,  The assembly of claim 39 wherein said sheet or film has both

reflective and refractive surfaces.
45.  The assembly of claim 39 wherein at least one of the
characteristics of the deformities or disruptions is varied to reduce moiré or other

interference effects when said assembly is assembled to a liquid crystal display.

46. The assembly of claim 39 wherein said light emitting member

includes more than one sheet or film.

47.  The assembly of claim 39 wherein said one surface of said sheet or

film has at least one of prismatic and lenticular deformities.

20
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48. The assembly of claim 47 wherein the individual deformities are

quite small in relation to the width and length of said substrate.

49.  Aliquid crystal backlight assembly comprising a light emitting
member including at least one sheet or film having deformities or disruptions on
at least one side, at least some of said deformities or disruptions having random
or varying changes in shape or geometry for causing light rays to be emitted
from said backlight assembly at predetermined ray angles such that the light rays

will pass through a liquid crystal display with low loss.

50. The assembly of claim 49 wherein said sheet or film has at least
one of a coating and surface treatment for causing the light to pass through such

liquid crystal display with low loss.

51. The assembly of claim 49 wherein said deformities or disruptions

are on opposite sides of said sheet or film.

52.  The assembly of claim 49 wherein said sheet or film comprises at

least one of multiple layers and materials.

53. The assembly of claim 52 wherein said at least one of said multiple

layers and materials have a different index of refraction.

54. The assembly of claim 49 wherein said sheet or film has both

reflective and refractive surfaces.
55.  The assembily of claim 49 wherein at least one of the

characteristics of the deformities or disruptions is varied to reduce moiré or other

interference effects when said assembly is assembled to a liquid crystal display.
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56. The assembly of claim 49 wherein said light emitting member

includes more than one sheet or film.

57. The assembly of claim 49 wherein said one surface of said sheet or

film has at least one of prismatic and lenticular deformities.

58. The assembly of claim 57 wherein the individual deformities are

quite small in relation to the width and length of said substrate.

59.  Aliquid crystal backlight assembly comprising a light emitting
member including at least one sheet or film having random or varying changes in
at least one of a coating and surface treatment on at least one side for causing
light rays to be emitted from said backlight assembly and pass through a liquid

crystal display with low loss.

60. The assembly of claim 59 wherein the at least one of the coating
and surface treatment varies in at least one of the following characteristics:
density, color, index of refraction, reflection, opaqueness, translucence, area,

depth, shape, size, and type.

61. The assembly of claim 59 wherein the at least one of the coating

and surface treatment is at least one of paint, ink and epoxy.

62. The assembly of claim 59 wherein said deformities or disruptions

are on opposite sides of said sheet or film.

63. The assembly of claim 59 wherein said sheet or film comprises at

least one of multiple layers and materials.

64. The assembly of claim 63 wherein said at least one of said multiple

layers and materials have a different index of refraction.
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65. The assembly of claim 59 wherein said sheet or film has both

reflective and refractive surfaces.

66. The assembly of claim 59 wherein said sheet or film has
deformities that reduce moiré or other interference effects when said assembly is

assembled to a liquid crystal display.

67. The assembly of claim 59 wherein said light emitting member

includes more than one sheet or film.

68. The assembly of claim 59 wherein said one surface of said sheet or

film has at least one of prismatic and lenticular deformities.

69. The assembly of claim 68 wherein the individual deformities are

quite small in relation to the width and length of said substrate.

70.  Aliquid crystal backlight assembly comprising a light emitting
member including at least one sheet or film having changes in the shape or
geometry of at least one surface, and at least cne of a coating and surface
treatment on said one surface for causing light rays to be emitted from said

backlight assembly and pass through a liquid crystal display with low loss.

71.  The assembly of claim 70 wherein the coating is selected to
improve at least one of the following characteristics of the backlight assembly:
color correction, opaqueness, diffusion, reflection, translucence, and

transmission.

72. The assembly of claim 70 wherein said one surface of said sheet or

film has at least one of prismatic and lenticular deformities.
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73. The assembly of claim 72 wherein the individual deformities are

quite small in relation to the width and length of said substrate.

74. The assembly of claim 70 wherein said sheet or film has varying

changes in the shape or geometry of said one surface.

75.  The backlight assembly of claim 70 wherein said sheet or film has

random changes in the shape or geometry of said one surface.

76. The assembly of claim 70 wherein the at least one coating and

surface treatment varies on said one surface of the sheet or film.

77. The assembly of claim 70 wherein the at least one coating and

surface treatment is at random on said one surface of the sheet or film.

78. The assembly of ciaim 70 wherein said sheet or film has

deformities on opposite sides of said sheet or film.

79.  The assembly of claim 70 wherein said sheet or film comprises at

least one of multiple layers and materials.

80. The assembly of claim 79 wherein said at least one of said multiple

layers and materials have a different index of refraction.

81.  The assembly of claim 70 wherein said sheet or film has both

reflective and refractive surfaces.

82.  The assembly of claim 70 wherein said sheet or film has

deformities that reduce moiré or other interference effects when said assembly is

assembled to a liquid crystal display.

MBI_000050
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83. The assembly of claim 70 wherein said light emitting member

includes more than one sheet or film.
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ABSTRACT

Light emitting panel assemblies include a sheet, film or plate overlying a
light emitting member. The sheet, film or plate has a pattern of deformities on
one or both sides that may vary or be random in size, shape or geometry,
placement, index of refraction, density, angle, depth, height and type for
controlling the light output distribution to suit a particular application. Also the
sheet, film or plate may have a coating or surface treatment for causing the light

to pass through a liquid crystal display with low loss.

D:ishare\107\GLOL\P108USBAPPLICATION.wpd
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EXPRESS MAIL NO. EV 040751379US

ATTORNEY DOCKET GLOLP0O108USB

TITLE: LIGHT EMITTING PANEL ASSEMBLIES

CROSS-REFERENCE TO RELATED APPLICATIONS
This application is a division of U.S. Patent Application No. 09/256,275,
filed February 23, 1999, which is a continuation-in-part of U.S. Patent Application
No. 08/778,089, filed January 2, 1997, now U.S. Patent No. 6,079,838, which is
a division of U.S. Patent Application No. 08/495,1786, filed June 27, 1995, now
U.S. Patent No. 5,613,751.

BACKGROUND OF THE INVENTION

This invention relates generally, as indicated, to light emitting panel
assemblies each including a transparent panel member for efficiently conducting
light, and controlling the light conducted by the panel member to be emitted from
one or more light output areas along the length thereof.

Light emitting panel assemblies are generally known. However, the
present invention relates to several different light emitting panel assembly
configurations which provide for better control of the light output from the panel
assemblies and for more efficient utilization of light, which results in greater light

output from the panel assembilies.

SUMMARY OF THE INVENTION
In accordance with one aspect of the invention, the light emitting panel
assemblies include a light emitting panel member having a light transition area in
which at least one light source is suitably mounted for transmission of light to the
light input surface of the panel member.
In accordance with another aspect of the invention, the light source is
desirably embedded, potted or bonded to the light transition area to eliminate

any air gaps, decrease surface reflections and/or eliminate any lens effect
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between the light source and light transition area, thereby reducing light loss and
increasing the light output from the panel assembly.

In accordance with another aspect of the invention, the panel assemblies
may include reflective or refractive surfaces for changing the path of a portion of
the light, emitted from the light source, that would not normally enter the panel
members at an acceptable angle that allows the light to remain in the panel
members for a longer period of time and/or increase the efficiency of the panel
members.

In accordance with another aspect of the invention, the light emitting
panel members include a pattern of light extracting deformities or disruptions
which provide a desired light output distribution from the panel members by
changing the angle of refraction of a portion of the light from one or more light
output areas of the panel members.

In accordance with still another aspect of the invention, the light source
may include multiple colored light sources for supplying light to one or more light
output areas, and for providing a colored or white light ocutput distribution.

In accordance with yet another aspect of the invention, the panel
assemblies include a transition area for mixing the multiple colored lights, prior to
the light entering the panel members, in order to effect a desired colored or white
light output distribution. '

The various light emitting panel assemblies of the present invention are
very efficient panel assemblies that may be used to produce increased uniformity
and higher light output from the panel members with lower power requirements,
and allow the panel members to be made thinner and/or longer, and/or of various
shapes and sizes.

To the accomplishment of the foregoing and related ends, the invention
then comprises the features hereinafter fully described and particularly pointed
out in the claims, the following description and the annexed drawings setting
forth in detail certain illustrative embodiments of the invention, these being
indicative, however, of but several of the various ways in which the principles of

the invention may be employed.

MBI_000071




10

15

20

25

30

BRIEF DESCRIPTION OF THE DRAWINGS

In the annexed drawings:

Figs. 1 through 3 are schematic perspective views of three different forms
of light emitting panel assembilies in accordance with this invention;

Fig. 4a is an enlarged plan view of a portion of a light output area of a
panel assembly showing one form of pattern of light extracting deformities on the
light output area;

Figs. 4b, ¢ and d are enlarged schematic perspective views of a portion of
a light output area of a panel assembly showing other forms of light extracting
deformities formed in or on the light output area;

Fig. 5 is an enlarged transverse section through the light emitting panel
assembly of Fig. 3 taken generally on the plane of the line 5-5 thereof;

Fig. 6 is a schematic perspective view of another form of light emitting
panel assembly in accordance with this invention;

Fig. 7 is a schematic top plan view of another form of light emitting panel
assembly in accordance with this invention;

Fig. 8 is a schematic perspective view of another form of light emitting
panel assembly in accordance with this invention;

Fig. 9 is a schematic top plan view of another form of light emitting panel
assembly in accordance with this invention;

Fig. 10 is a schematic top plan view of still another form of light emitting
panel assembly in accordance with this invention;

Fig. 11 is a side elevation view of the light emitting panel assembly of Fig.
10;

Fig. 11a is a fragmentary side elevation view showing a tapered or
rounded end on the panel member in place of the prismatic surface shown in
Figs. 10 and 11; ’

Fig. 12 is a schematic top plan view of another form of light emitting panel
assembly in accordance with this invention;

Fig. 13 is a schematic side elevation view of the light emitting panel

assembly of Fig. 12; and
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Figs. 14 and 15 are schematic perspective views of still other forms of

light emitting panel assemblies in accordance with this invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

Referring now in detail to the drawings, and initially to Fig. 1, there is
schematically shown one form of light emitting panel assembly 1 in accordance
with this invention including a transparent light emitting panel 2 and one or more
light sources 3 which emit light in a predetermined pattern in a light transition
member or area 4 used to make the transition from the light source 3 to the light
emitting panel 2, as well known in the art. The light that is transmitted by the
light transition area 4 to the transparent light emitting panel 2 may be emitted
along the entire length of the panel or from one or more light output areas along
the length of the panel as desired to produce a desired light output distribution to
fit a particular application.

In Fig. 1 the light transition area 4 is shown as an integral extension of
one end of the light emitting panel 2 and as being generally rectangular in
shape. However, the light transition area may be of other shapes suitable for
embedding, potting, bonding or otherwise mounting the light source. Also,
reflective or refractive surfaces may be provided to increase efficiency.
Moreover, the light transition area 4 may be a separate piece suitably attached
to the light input surface 13 of the panel member if desired. Also, the sides of
the light transition area may be curved fo more efficiently reflect or refract a
portion of the light emitted from the light source through the light emitting panel
at an acceptable angle.

Fig. 2 shows another form of light emitting panel assembly 5 in
accordance with this invention including a panel light transition area 6 at one end
of the light emitting panel 7 with sides 8, 9 around and behind the light source 3
shaped to more efficiently reflect and/or refract and focus the light emitted from
the light source 3 that impinges 6n these surfaces back through the light
transition area 6 at an acceptable angle for entering the light input surface 18 at

one end of the light emitting panel 7. Also, a suitable reflective material or
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coating 10 may be provided on the portions of the sides of the light transition
areas of the panel assemblies of Figs. 1 and 2 on which a portion of the light
impinges for maximizing the amount of light or otherwise changing the light that
is reflected back through the light transition areas and into the light emitting
panels.

The panel assemblies shown in Figs. 1 and 2 include a single light source
3, whereas Fig. 3 shows another light emitting panel assembly 11 in accordance
with this invention including two light sources 3. Of course, it will be appreciated
that the panel assemblies of the present invention may be provided with any
number of light sources as desired, depending on the particular application.

The panel assembly 11 of Fig. 3 includes a light transition area 12 at one
end of the light emitting panel 14 having reflective and/or refractive surfaces 15
around and behind each light source 3. These surfaces 15 may be appropriately
shaped including for example curved, straight and/or faceted surfaces, and if
desired, suitable reflective materials or coatings may be provided on portions of
these surfaces to more efficiently reflect and/or refract and focus a portion of the
light emitted for example from an incandescent light source which emits light in a
360° pattern through the light transition areas 12 into the light input surface 19 of
the light emitting panel 14.

The light sources 3 may be mechanically held in any suitable manner in
slots, cavities or openings 16 machined, molded or otherwise formed in the light
transition areas of the panel assemblies. However, preferably the light sources 3
are embedded, potted or bonded in the light transition areas in order to eliminate
any air gaps or air interface surfaces between the light sources and surrounding
light transition areas, thereby reducing light loss and increasing the light output
emitted by the light emitting panels. Such mounting of the light sources may be
accomplished, for example, by bonding the light sources 3 in the slots, cavities
or openings 16 in the light transition areas using a sufficient quantity of a
suitable embedding, potting or bonding material 17. The slots, cavities or
openings 16 may be on the top, bottom, sides or back of the light transition

areas. Bonding can also be accomplished by a variety of methods that do not
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incorporate extra material, for example, thermal bonding, heat staking, ultrasonic
or plastic welding or the like. Other methods of bonding include insert molding
and casting around the light source(s).

A transparent light emitting material of any suitable type, for example
acrylic or polycarbonate, may be used for the light emitting panels. Also, the
panels may be substantially flat, or curved, may be a single layer or multi-layers,
and may have different thicknesses and shapes. Moreover, the panels may be
flexible, or rigid, and may be made out of a variety of compounds. Further, the
panels may be hollow, filled with liquid, air, or be solid, and may have holes or
ridges in the panels.

Each light source 3 may also be of any suitable type including, for
example, any of the types disclosed in U.S. Patent Nos. 4,897,771 and
5,005,108, assigned to the same assignee as the present application, the entire
disclosures of which are incorporated herein by reference. In particular, the light
sources 3 may be an arc lamp, an incandescent bulb which also may be colored,
filtered or painted, a lens end bulb, a line light, a halogen lamp, a light emitting
diode (LED), a chip from an LED, a neon bulb, a fluorescent tube, a fiber optic
light pipe transmitting from a remote source, a laser or laser diode, or any other
suitable light source. Additionally, the light sources 3 may be a multiple colored
LED, or a combination of multiple colored radiation sources in order to provide a
desired colored or white light output distribution. For example, a plurality of
colored lights such as LEDs of different colors (red, blue, green) or a single LED
with multiple colored chips may be employed to create white light or any other
colored light output distribution by varying the intensities of each individual
colored light.

A pattern of light extracting deformities or disruptions may be provided on
one or both sides of the panel members or on one or more selected areas on
one or both sides of the panel members, as desired. Fig. 4a schematically
shows one such light surface area 20 on which a pattern of light extracting
deformities or disruptions 21 is provided. As used herein, the term deformities or

disruptions are used interchangeably to mean any change in the shape or
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geometry of the panel surface and/or coating or surface treatment that causes a
portion of the light to be emitted. The pattern of light extracting deformities 21
shown in Fig. 4a includes a variable pattern which breaks up the light rays such
that the internal angle of reflection of a portion of the light rays will be great
enough to cause the light rays either to be emitted out of the panel through the
side or sides on which the light extracting deformities 21 are provided or
reflected back through the panel and emitted out the other side.

These deformities or disruptions 21 can be produced in a variety of
manners, for example, by providing a painted pattern, an etched pattern, a
machined pattern, a printed pattern, a hot stamped pattern, or a molded pattern
or the like on selected light output areas of the panel members. An ink or printed
pattern may be applied for example by pad printing, silk screening, ink jet, heat
transfer film process or the like. The deformities may also be printed on a sheet
or film which is used to apply the deformities to the panel member. This sheet or
film may become a permanent part of the light panel assembly for example by
attaching or otherwise positioning the sheet or film against one or both sides of
the panel member similar to the@hown in Figs. 3 and 5 in order
to produce a desired effect.

By varying the density, opaqueness or translucence, shape, depth, color,
area, index of refraction, or type of deformities 21 on an area or areas of the
panels, the light output of the panels can be controlled. The deformities or
disruptions may be used to control the percent of light emitted from any area of
the panels. For example, less and/or smaller size deformities 21 may be placed
on panel areas where less light output is wanted. Conversely, a greater
percentage of and/or larger deformities may be placed on areas of the panels
where greater light output is desired.

Varying the percentages and/or size of deformities in different areas of the
panel is necessary in order to provide a uniform light output distribution. For
example, the amount of light traveling through the panels will ordinarily be
greater in areas closer to the light source than in other areas further removed

from the light source. A pattern of light extracting deformities 21 may be used to
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adjust for the light variances within the panel members, for example, by providing
a denser concentration of light extracting deformities with increased distance
from the light source 3 thereby resulting in a more uniform light output
distribution from the light emitting panels.

The deformities 21 may also be used to control the output ray angle
distribution of the emitted light to suit a particular application. For example, if the
panel assemblies are used to provide a liquid crystal display backlight, the light
output will be more efficient if the deformities 21 cause the light rays to emit from
the panels at predetermined ray angles such that they will pass through the
liquid crystal display with low loss.

Additionally, the pattern of light extracting deformities may be used to
adjust for light output variances attributed to light extractions of the panel
members. The pattern of light extracting deformities 21 may be printed on the
light output areas utilizing a wide spectrum of paints, inks, coatings, epoxies, or
the like, ranging from glossy to opaque or both, and may employ half-tone
separation techniques to vary the deformity 21 coverage. Moreover, the pattern
of light extracting deformities 21 may be multiple layers or vary in index of
refraction.

Print patterns of light extracting deformities 21 may vary in shapes such
as dots, squares, diamonds, ellipses, stars, random shapes, and the like, and
are desirably .006 square inch per deformity/element or less. Also, print patterns
that are 60 lines per inch or finer are desirably employed, thus making the
deformities or shapes 21 in the print patterns nearly invisible to the human eye in
a particular application thereby eliminating the detection of gradient or banding
lines that are common to light extracting patterns utilizing larger elements.
Additionally, the deformities may vary in shape and/or size along the length
and/or width of the panel members. Also, a random placement pattern of the
deformities may be utilized throughout the length and/or width of the panel
members. The deformities may have shapes or a pattern with no specific angles
to reduce moiré or other interference effects. Examples of methods to create

these random patterns are printing a pattern of shapes using stochastic print
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pattern techniques, frequency modulated half tone patterns, or random dot half
tones. Moreover, the deformities may be colored in order to effect color
correction in the panel members. The color of the deformities may also vary
throughout the panel members, for example to provide different colors for the
same or different light output areas.

In addition to or in lieu of the patierns of light extracting deformities 21
shown in Fig. 4a, other light extracting deformities including prismatic surfaces,
depressions or raised surfaces of various shapes using more complex shapes in-
a mold pattern may be molded, etched, stamped, thermoformed, hot stamped or
the like into or on one or more areas of the panel member. Figs. 4b and 4c show
panel areas 22 on which prismatic surfaces 23 or depressions 24 are formed in
the panel areas, whereas Fig. 4d shows prismatic or other reflective or refractive
surfaces 25 formed on the exterior of the panel area. The prismatic surfaces,
depressions or raised surfaces will cause a portion of the light rays contacted
thereby to be emitted from the panel member. Also, the angles of the prisms,
depressions or other surfaces may be varied to direct the light in different
directions to produce a desired light output distribution or effect. Moreover, the
reflective or refractive surfaces may have shapes or a pattern with no specific
angles to reduce moiré or other interference effects.

As best seen in thegross sectional view of Fig. 5, a back reflector

(including trans reflectors) 2% may be attached or positioned against one side of

the panel member 14 of Fig. 3\using a suitable adhesive 28 or other method in

order to improve light output eff
light emitted from that side back tim4 he panel for emission through the

light extracting deformities 21, 23, 24

iency of the panel assembly 11 by reflecting the

opposite side. Additionally, a patte
both sides of the panel member in order to

\

change the path of the light so that the

and/or 25 may be provided on one or
Qternal critical angle is exceeded and a
portion of the light is emitted from one orboth sides of the panel. Moreover, a

transparent filmay be

side or sides of the panel member from whi

httached or positioned against the
light is emitted using a suitable

adhesive 28 or other method in order to produge a desired effect.
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be used to further improve the uniformity of the light

The member 27 ‘\,‘

output distribution. For exarhijeyt

e member27-may be a colored film, a

and if desired the end edge oppositthe light transition areas 12, but not over
the entire surface area or areas of theanel because of the difficulty in
consistently applying a uniform coating E"‘e,‘ adhesive to the panel. Also, the
manner than the air gaps 30 (see Fig. 5) whRjch are formed between the
respective panel surfaces and the back reflector 26 and/or film 27 when only

A

adhered along the peripheral edges. Additionally, longer panel members are
achievable when air gaps 30 are used. If adheslye were to be used over the
entire surface, the pattern of deformities could be adjusted to account for the
additional attenuation in the light caused by the adhgsive.

Referring further to Fig. 2, the panel assembly 5 shown therein also
includes molded posts 31 at one or more corners of the panel 7 (four such posts
being shown) which may be used to facilitate mounting of the panel assembly
and providing structural support for other parts or components, for example, a
display panel such as a liquid crystal display panel as desired.

Fig. 6 shows another form of light emitting panel assembly 32 in
accordance with this invention including a panel member 33, one or more light
sources 3, and one or more light output areas 34. In addition, the panel
assembly 32 includes a tray 35 having a cavity or recess 36 in which the panel
assembly 32 is received. The tray 35 may act as a back reflector as well as end
edge and/or side edge reflectors for the panel 33 and side and/or back reflectors
37 for the light sources 3. Additionally, one or more secondary reflective or
refractive surfaces 38 may be provided on the panel member 33 and/or tray 35 to
reflect a portion of the light around one or more corners or curves in a non-

rectangular shaped panel member 33. These secondary reflective/refractive

"\
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surfaces 38 may be flat, angled, faceted or curved, and may be used to extract a
portion of the light away from the panel member in a predetermined pattern. Fig.
6 also shows multiple light output areas 34 on the panel member that emit light
from one or more light sources 3.

Fig. 7 is a schematic illustration of still another form of light emitting panel
assembly 40 in accordance with this invention including a panel member 41
having one or more light output areas 42 and one or more light transition areas
(mixing areas) 43 containing a plurality of light sources 3 at one or both ends of
the panel. Each transition area mixes the light from one or more light sources
having different colors and/or intensities. In this particular embodiment, each of
the light sources 3 desirably employs three colored LEDs (red, blue, green) in
each transition mixing area 43 so that the light from the three LEDs can be mixed
to produce a desired light output color that will be emitted from the light output
area 42. Alternatively, each Iigh{ source may be a single LED having multiple
colored chips bonded to the lead film. Also, two colored LEDs or a single LED
having two colored chips may be used for a particular application. By varying
the intensities of the individual respective LEDs, virtually any colored light output
or white light distribution can be achieved.

Fig. 8 shows yet another form of light emitting panel assembly 45 in
accordance with this invention including a light emitting panel member 46 and a
light source 3 in a light transition area 48 integral with one end of the panel
member. In this particular embodiment, the panel member 46 is three-
dimensionally curved, for example, such that light rays may be emitted in a
manner that facilitates aesthetic design of a lighted display.

Fig. 9 schematically shows another form of light emitting panel assembly
50 in accordance with this invention, including a panel member 51 having
multiple light output areas 52, and mounting posts and/or mounting tabs 53.
This particular panel assembly 50 may serve as a structural member to support
other parts or components as by providing holes or cavities 54, 55 in the panel
member 51 which allow for the insertion of modular components or other parts

into the panel member. Moreover, a separate cavity or recess 56 may be

11
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provided in the panel member 51 for receipt of a correspondingly shaped light
transition area 57 having one or more light sources 3 embedded, bonded, cast,
insert molded, epoxied, or otherwise mounted or positioned therein and a curved
reflective or refractive surface 58 on the transition area 57 and/or wall of the
cavity or recess 56 to redirect a portion of the light in a predetermined manner.
In this way the light transition area 57 and/or panel member may be in the form
of a separate insert which facilitates the easy placement of the light source in a
modular manner. A reflector 58 may be placed on the reflective or refractive
surface of the cavity or recess 56 or insert 57. Where the reflector 58 is placed
on the reflective or refractive surface of the cavity or recess 56, the cavity or
recess may act as a mold permitting transparent material from which the
transition area 57 is made to be cast around one or more light sources 3.

Figs. 10 and 11 schematically show another form of light emitting panel
assembly 60 in accordance with this invention including a panel member 61
having one or more light output areas 62. In this particular embodiment, an off-
axis light transition area 63 is provided that is thicker in cross section than the
panel member to permit use of one or more light sources 3 embedded or
otherwise mounted in the light transition area that are dimensionally thicker than
the panel member. Also, a three-dimensional reflective surface 64 (Fig. 11) may
be provided on the transition area 63. Moreover, a prism 65 (Fig. 11) or tapered,
rounded, or otherwise shaped end 66 (Fig. 11a) may be provided at the end of
the panel opposite the light sources 3 to perform the function of an end reflector.
The light sources 3 may be oriented at different angles relative to each other and
offset to facilitate better mixing of the light rays 67 in the transition area 63 as
schematically shown in Fig. 10 and/or to permit a shorter length transition area
63 to be used.

Figs. 12 and 13 schematically show still another form of light emitting
panel assembly 70 in accordance with this invention which includes one or more
light transition areas 71 at one or both ends of the panel member 72 each
containing a single light source 73. The transition area or areas 71 shown in

Figs. 12 and 13 collect light with multiple or three-dimensional surfaces and/or

12
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collect light in more than one plane. For example each transition area 71 shown
in Figs. 12 and 13 has elliptical and parabolic shape surfaces 74 and 75 in
different planes for directing the light rays 76 into the panel member at a desired
angle.

Providing one or more transition areas at one or both ends of the panel
member of any desired dimension to accommodate one or more light sources,
with reflective and/or refractive surfaces on the transition areas for redirecting
the light rays into the panel member at relatively low angles allows the light
emitting panel member to be made much longer and thinner than would
otherwise be possible. For example the panel members of the present invention
may be made very thin, i.e., 0.125 inch thick or less.

Fig. 14 schematically illustrates still another form of light emitting panel
assembly 80 in accordance with this invention including a light emitting panel 81
and one or more light sources 3 positioned, embedded, potted, bonded or
otherwise mounted in a light transition area 82 that is at an angle relative to the
panel member 81 to permit more efficient use of space. An angled or curved
reflective or refractive surface 83 is provided at the junction of the panel member
81 with the transition area 82 in order to reflect/refract light from the light source
3 into the body of the panel member 81 for emission of light from one or more
light emitting areas 84 along the length of the panel member.

Fig. 15 schematically illustrates still another form of light emitting panel
assembly 90 in accordance with this invention including a light transition area 91
at one or both ends of a light emitting panel member 92 containing a slot 93 for
sliding receipt of an LED or other suitable light source 3. Preferably the slot 93
extends into the transition area 91 from the back edge 94, whereby the light
source 3 may be slid and/or snapped in place in the slot from the back, thus
allowing the transition area to be made shorter and/or thinner. The light source
3 may be provided with wings, tabs or other surfaces 95 for engagement in
correspondingly shaped recesses or grooves 96 or the like in the transition area
91 for locating and, if desired, securing the light source in place. Also, the light

source 3 may be embedded, potted, bonded or otherwise secured within the slot

13

MBI_000082



L
P
it
i1
i i L;
#
o
P:l
ity
)
¥
i
bt
its
i
ik
i
¥2
i
1
il

93 in the light transition area 91 of the panel member 92. Light from a secondary
light source 97 may be projected through the panel member 92 for indication or
some other effect.
{*~ o~ The various light emitting panel assemblies disclosed herein may be used
5 \\’v for a great many different applications including for example LCD back lighting or
\})?é;? lighting in general, decorative and display lighting, automotive lighting, dental
P lighting, phototherapy or other medical lighting, membrane switch lighting, and
sporting goods and apparel lighting or the like. Also the panel assemblies may
be made-such that the panel members and deformities are transparent without a
10 back reflector. This allows the panel assembilies to be used for example to front
light an LCD or other display such that the display is viewed through the
transparent panel members.
Although the invention has been shown and described with respect to
certain preferred embodiments, it is obvious that equivalent alterations and
15 modifications will occur to others skilled in the art upon the reading and
understanding of the specification. The present invention includes all such
equivalent alterations and modifications, and is limited only by the scope of the

claims.
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WHAT IS CLAIMED [S:

1. A backlight assembly comprising a light emitting member, a
substrate overlying said light emitting member, said substrate having a pattern of
deformities on at least one side of said substrate for controlling an output ray
angle distribution of light emitted by said light emitting member to suit a
particular application, said deformities varying in at least one of the following
characteristics: size, shape, placement, index of refraction, density, angle,

depth, height, and type.

2. The assembly of claim 1 wherein said substrate comprises any one

of a sheet, film and plate.

3. The assembly of claim 1 wherein said deformities are shaped
deformities.
4. The assembly of claim 3 wherein said deformities comprise

depressions in said substrate.

5. The assembly of claim 3 wherein said deformities comprise

projections on said substrate.

6. The assembly of claim 1 wherein said substrate is attached to said

light emitting member.
7. The assembly of claim 1 wherein said substrate has at least one of
a coating and surface treatment for causing the light to pass through a liquid

crystal display with low loss.

8. The assembly of claim 1 wherein said deformities are on opposite

sides of said substrate.

15
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9. The assembly of claim 1 wherein said substrate comprises at least

one of multiple layers and materials.

10. The assembly of claim 9 wherein said at least one of said multiple

layers and materials have a different index of refraction.

11.  The assembly of claim 1 wherein said substrate has both reflective

and refractive surfaces.

12.  The assembly of claim 1 wherein at least one of the characteristics
of the deformities are varied to reduce moiré or other interference effects when

said assembly is assembled to a liquid crystal display.

13. The assembly of claim 1 wherein more than one said substrate

overlie said light emitting member.

14.  The assembly of claim 1 wherein said deformities are at least one

of prisms, prismatic and lenticular.

15.  The assembly of claim 14 wherein the individual deformities are

quite small in relation to the width and length of said substrate.

16. A backlight assembly comprising a light emitting member, a
substrate overlying said light emitting member, said substrate having a pattern of
deformities on at least one side of said substrate for controlling an output ray
it ber to suit a
east one of the

angle distribution of light emitted by said light

particular application, said deformities beifig random in
following characteristics: size, shape, plac , index of refraction, density,

angle, depth, height, type.

16
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17. The assembly of claim 16 wherein said substrate has at least one
of a coating and surface treatment for causing the light to pass through a liquid

crystal display with low loss.

18. The assembly of claim 16 wherein said deformities are on opposite

sides of said substrate.

19.  The assembly of claim 16 wherein said substrate comprises at

least one of multiple layers and materials.

20. The assembly of claim 19 wherein said at least one of said multiple

layers and materials have a different index of refraction.

21.  The assembly of claim 16 wherein said substrate has both

reflective and refractive surfaces.
22. The assembly of claim 16 wherein at least one of the
characteristics of the deformities are varied to reduce moiré or other interference

effects when said assembly is assembled to a liquid crystal display.

23. The assembly of claim 16 wherein more than one said substrate

overlie said light emitting member.

24. The assembly of claim 16 wherein said substrate has at least one

of prismatic and lenticular deformities on at least one surface of said substrate.

25. The assembly of claim 24 wherein the individual deformities are

quite small in relation to the width and length of said substrate.

26. A backlight assembly comprising a light emitting member, a

substrate overlying said light emitting member, said substrate having a multitude

17
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of deformities on at least one side of said substrate for controlling an output ray
angle distribution of light emitted by said light emitting member to suit a
particular application, said deformities comprising at least one of depressions
and projections on said one side, said projections having at least one of a shape

and pattern with no specific angle.

27. A backlight assembly comprising a light emitting member, a
substrate overlying said light emitting member, said substrate having a multitude
of deformities on at least one side of said substrate for controlling an output ray
angle distribution of light emitted by said light emitting member to suit a
particular application, said deformities comprising at least one of shaped
depressions and projections on said one side, at least some of said deformities

including prismatic surfaces having angles that vary among said deformities.

28. A backiight assembly comprising a light emitting member, a
substrate overlying said light emitting member, said substrate having a multitude
of deformities on at least one side of said substrate for controlling an output ray
angle distribution of light emitted by said light emitting member to suit a
particular application, said deformities comprising at least one of shaped
depressions and projections on said one side, at least some of said deformities

having angles that vary among said deformities.

29.  Aliquid crystal backlight assembly comprising a light emitting
member including at least one sheet or film having deformities or disruptions on
at least one side, at least some of said deformities or disruptions varying in
shape or geometry for causing light rays to be emitted from said backlight
assembly at predetermined ray angles such that the light rays will pass through a

liquid crystal display with low loss.

18
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30. The assembly of claim 29 wherein said sheet or film has at least
one of a coating and surface treatment for causing the light to pass through such

liquid crystal display with low loss.

31. The assembly of claim 29 wherein said deformities or disruptions

are on opposite sides of said sheet or film.

32. The assembly of claim 29 wherein said sheet or film comprises at

least one of multiple layers and materials.

33. The assembly of claim 9 wherein said at least one of said multiple

layers and materials have a different index of refraction.

34. The assembly of claim 29 wherein said sheet or film has both

reflective and refractive surfaces.
35. The assembly of claim 29 wherein at least one of the
characteristics of the deformities or disruptions is varied to reduce moiré or other

interference effects when said assembly is assembled to a liquid crystal display.

36. The assembly of claim 29 wherein said light emitting member

includes more than one sheet or film.

37. The assembly of claim 29 wherein said one surface of said sheet or

film has at least one of prismatic and lenticular deformities.

38. The assembly of claim 37 wherein the individual deformities are

quite small in relation to the width and length of said substrate.

39. Aliquid crystal backlight assembly comprising a light emitting

member including at least one sheet or film having deformities or disruptions on

19
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at least one side, at least some of said deformities or disruptions having random
shapes or geometries for causing light rays to be emitted from said backlight
assembly at predetermined ray angles such that the light rays will pass through a

liquid crystal display with low loss.

40. The assembly of claim 39 wherein said sheet or film has at least
one of a coating and surface treatment for causing the light to pass through such

liquid crystal display with low loss.

41.  The assembly of claim 39 wherein said deformities or disruptions

are on opposite sides of said sheet or film.

42. The assembly of claim 39 wherein said sheet or film comprises at

least one of multiple layers and materials.

43. The assembly of claim 42 wherein said at least one of said multiple

layers and materials have a different index of refraction.

44. The assembly of claim 39 wherein said sheet or film has both

reflective and refractive surfaces.
45. The assembly of claim 39 wherein at least one of the
characteristics of the deformities or disruptions is varied to reduce moiré or other

interference effects when said assembly is assembled to a liquid crystal display.

46. The assembly of claim 39 wherein said light emitting member

includes more than one sheet or film.

47.  The assembly of claim 39 wherein said one surface of said sheet or

film has at least one of prismatic and lenticular deformities.

20
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48. The assembly of claim 47 wherein the individual deformities are

quite small in relation to the width and length of said substrate.

49.  Aliguid crystal backlight assembly comprising a light emitting
member including at least one sheet or film having deformities or disruptions on
at least one side, at least some of said deformities or disruptions having random
or varying changes in shape or geometry for causing light rays to be emitted
from said backlight assembly at predetermined ray angles such that the light rays

will pass through a liquid crystal display with low loss.

50. The assembly of claim 49 wherein said sheet or film has at least
one of a coating and surface treatment for causing the light to pass through such

liquid crystal display with low loss.

51. The assembly of claim 49 wherein said deformities or disruptions

are on opposite sides of said sheet or film.

52. The assembly of claim 49 wherein said sheet or film comprises at

least one of multiple layers and materials.

53. The assembly of claim 52 wherein said at least one of said multiple

layers and materials have a different index of refraction.

54. The assembly of claim 49 wherein said sheet or film has both

reflective and refractive surfaces.
55. The assembly of claim 49 wherein at least one of the

characteristics of the deformities or disruptions is varied to reduce moiré or other

interference effects when said assembly is assembiled to a liquid crystal display.
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56. The assembly of claim 49 wherein said light emitting member

includes more than one sheet or film.

57. The assembly of claim 49 wherein said one surface of said sheet or

film has at least one of prismatic and lenticular deformities.

58. The assembly of claim 57 wherein the individual deformities are

quite small in relation to the width and length of said substrate.

59.  Aliquid crystal backlight assembly comprising a light emitting
member including at least one sheet or film having random or varying changes in
at least one of a coating and surface treatment on at least one side for causing
light rays to be emitted from said backlight assembly and pass through a liquid

crystal display with low loss.

60. The assembly of claim 59 wherein the at least one of the coating
and surface treatment varies in at least one of the following characteristics:
density, color, index of refraction, reflection, opaqueness, translucence, area,

depth, shape, size, and type.

61. The assembly of claim 59 wherein the at least one of the coating

and surface treatment is at least one of paint, ink and epoxy.

62. The assembly of claim 59 wherein said deformities or disruptions

are on opposite sides of said sheet or film.

63. The assembly of claim 59 wherein said sheet or film comprises at

least one of multiple layers and materials.

64. The assembly of claim 63 wherein said at least one of said muitiple

layers and materials have a different index of refraction.

22
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65. The assembly of claim 59 wherein said sheet or film has both

reflective and refractive surfaces.

66. The assembly of claim 59 wherein said sheet or film has
deformities that reduce moiré or other interference effects when said assembly is

assembled to a liquid crystal display.

67. The assembly of claim 53 wherein said light emitting member

includes more than one sheet or film.

68. The assembly of claim 59 wherein said one surface of said sheet or

film has at least one of prismatic and lenticular deformities.

69. The assembly of claim 68 wherein the individual deformities are

quite small in relation to the width and length of said substrate.

70.  Aliquid crystal backlight assembly comprising a light emitting
member including at least one sheet or film having changes in the shape or
geometry of at least one surface, and at least one of a coating and surface
treatment on said one surface for causing light rays to be emitted from said

backlight assembly and pass through a liquid crystal display with low loss.

71.  The assembly of claim 70 wherein the coating is selected to
improve at least one of the following characteristics of the backlight assembly:
color correction, opaqueness, diffusion, reflection, translucence, and

transmission.

72. The assembly of claim 70 wherein said one surface of said sheet or

film has at least one of prismatic and lenticular deformities.
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73.  The assembly of claim 72 wherein the individual deformities are

quite small in relation to the width and length of said substrate.

74. The assembly of claim 70 wherein said sheet or film has varying

changes in the shape or geometry of said one surface.

75. The backlight assembly of claim 70 wherein said sheet or film has

random changes in the shape or geometry of said one surface.

76. The assembly of claim 70 wherein the at least one coating and

surface treatment varies on said one surface of the sheet or film.

77. The assembly of claim 70 wherein the at least one coating and

surface treatment is at random on said one surface of the sheet or film.

78. The assembly of claim 70 wherein said sheet or film has

deformities on opposite sides of said sheet or film.

79. The assembly of claim 70 wherein said sheet or film comprises at

least one of multiple layers and materials.

80. The assembly of claim 79 wherein said at least one of said multiple

layers and materials have a different index of refraction.

81. The assembly of claim 70 wherein said sheet or film has both

reflective and refractive surfaces.
82. The assembly of claim 70 wherein said sheet or film has

deformities that reduce moiré or other interference effects when said assembly is

assembled to a liquid crystal display.
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83. The assembly of claim 70 wherein said light emitting member

includes more than one sheet or film.

¥
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ABSTRACT

Light emitting panel assemblies include a sheet, film or plate overlying a
light emitting member. The sheet, film or plate has a pattern of deformities on
5 one or both sides that may vary or be random in size, shape or geometry,
placement, index of refraction, density, angle, depth, height and type for
controlling the light output distribution to suit a particular application. Also the
sheet, film or plate may have a coating or surface treatment for causing the light
to pass through a liquid crystal display with low loss.
10
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PRELIMINARY AMENDMENT
Sir:

Please add the following additional claims:

84. (New) An optical assembly comprising at least a light emitter and a
a} sheet or film, where light from said light emitter passes through said sheet or film,
a pattern of deformities on at least one side of said sheet or film for controlling an
output ray angle distribution of light emitted by said assembly to suit a particular
application, said deformities being quite small in relation to a width and length of
said sheet or film, at least some of said deformities varying in at least one of the
10/23/2002 WBERHE 00000034 10232047
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following characteristics: size, shape, placement, index of refraction, density,

angle, depth, height, and type.

85. (New) The assembly of claim 84 wherein said deformities are

shaped depressions or projections on said sheet or film.

86. (New) The assembly of claim 84 wherein said sheet or film has at
least one of a coating and surface treatment for causing the light emitted by said

assembly to pass through a dispiay with iow ioss.

87. (Neyv) The assembly of claim 84 wherein said deformities are on

opposite sides of said sheet or film.

88. (New) The assembly of claim 84 wherein said sheet or film

comprises multiple layers or materials.

89. (New) - The assembly of claim 88 wherein said multiple layers or

materials have a different index of refraction.

90. (New) The assembly of claim 84 wherein said sheet or film has

both reflective and refractive surfaces.

91. (New) The assembly of claim 84 wherein at least one of the
characteristics of said deformities are varied to reduce moiré or other

interference effects in association with a display.

92. (New) The assembly of claim 84 which includes more than one said

sheet or film.

93. (New) The assembly of claim 84 wherein said deformities are at

least one of prisms, prismatic and lenticular.
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94. (New) An optical assembly comprising at least a light emitter and a
sheet or film, where light from said light emitter passes through said sheet or film,
a pattern of deformities on at least one side of said sheet or film for controlling an
output ray angle distribution of light emitted by said assembly to suit a particular
application, said deformities being quite small in relation to a width and length of
said sheet or film, at least some of said deformities being random in at least one
of the following characteristics: size, shape, placement, index of refraction,

density, angie, deptn, neight, and type.

95. (New) The assembly of claim 94 wherein said sheet or film has a
coating or surface treatment for causing the light to pass through a display with

low loss.

96. (New) The assembly of claim 94 wherein said deformities are on

.opposite sides of said sheet or film.

97. (New) The assembly of claim 94 wherein said sheet or film

comprises multiple layers or materials.

98. (New) The assembly of claim 97 wherein said multiple layers or

materials have a different index of refraction.

99. (New) The assembly of claim 94 wherein said sheet or film has

. both reflective and refractive surfaces.

100. (New) The assembly of claim 94 wherein at least one of the
characteristics of the deformities are varied to reduce moiré or other interference

effects in association with a display.
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101. (New) The assembly of claim 94 which includes more than one said

sheet or film.

102. (New) The assembly of claim 94 wherein said sheet or film has at
least one of prismatic and lenticular deformities on at least one surface of said

sheet or film.

103. (New) An optical assembly comprising at least a light emitter and a
shieet or fitm, where light from said light emitter passes through said sheet or film,
a multitude of deformities on at least one side of said sheet or film for controlling
an output ray angle distribution of light emitted by said assembly to suit a
particular application, said deformities being quite small in relation to a width and
length of said sheet or film, said deformities comprising depressions or
projections on said one side, said depressions or projections having at least one

of a shape and pattern with no specific angle.

104. (New) An optical assembly comprising at least a light emitter and a
Sheet or film, where light from said light emitter passes through said sheet or film,
a multitude of deformities on at least one side of said sheet or film for controlling
an output ray angle distribution of light emitted by said assembly to suit a
particular application, said deformities being quite small in relation to a width and
length of said sheet or film, said deformities comprising shaped depressions or
projections on said one side, at least some of said deformities having angles that

vary among said deformities.

105. (New) An optical assembly comprising at least a light emitter, at
least one sheet or film having changes in shape or geometry of at least one
surface, where the changes in shape or geometry are well defined optical
elements that are depressions or raised surfaces on said one surface that are

quite small in relation to a width and length of the sheet or film, and at least one
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of a coating or surface treatment on said sheet or film for causing light rays to be

emitted from said assembly and pass through a display with low loss.

106. (New) The assembly of claim 105 wherein the coating is selected to
improve at least one of the following characteristics of the assembly: color

correction, opaqueness, diffusion, reflection, translucence, and transmission.

107. (New) The assembly of claim 105 wherein said one surface of said

or film has prismatic or ienticuiar deformities.

108. (New) The assembly of claim 105 wherein the changes in the

shape or geometry of said one surface vary.

109. (New) The backlight assembly of claim 105 wherein the changes in

the shape or geometry of said one surface are random.

110. (New) The assembly of claim 105 wherein the coating or surface

treatment on said one surface of the sheet or film varies.

111. (New) The assembly of claim 105 wherein the coating or surface

treatment on said one surface of the sheet or film is random.

112. (New) The assembly of claim 105 wherein said sheet or film has
deformities on opposite sides of said sheet or film.

113. (New) The assembly of claim 105 wherein said sheet or film

comprises multiple layers or materials.

114. (New) The assembly of claim 113 wherein said multiple layers or

materials have a different index of refraction.
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115. (New) The assembly of claim 105 wherein said sheet or film has

both reflective and refractive surfaces.

116. (New) The assembly of claim 105 wherein said sheet or film has
deformities that reduce moiré or other interference effects in association with a

display.

117. (New) The assembly of claim 105 which includes more than one

sheet or film.

118. (New) An optical assembly comprising at least a light emitter and a
sheet or film, where light from said light emitter passes through said sheet or fiim,
a pattern of deformities on at least one side of said sheet or film for controlling an
output ray angle distribution of light emitted by said assembly to suit a particular
application, said deformities being quite small in relation to a width and length of

.said sheet or film, at least some of said deformities touching, intersecting or

overlapping other of said deformities.

119. (New) The assembly of claim 118 wherein all of said deformities

are the same.

120. (New) The assembly of claim 118 wherein at least some of said
deformities vary in at least one of the following characteristics: size, shape,
placement, index of refraction, density, angle, depth, height, and type.

121. (New) The assembly of claim 118 wherein at least some of said
deformities are random in at least one of the following characteristics: size,

shape, placement, index of refraction, density, angle, depth, height, and type.

122. (New) The assembly of claim 118 wherein said deformities

comprise shaped depressions or projections on said sheet or film.
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123. (New) The assembly of claim 122 wherein at least some of said

deformities have angles that vary among said deformities.

124. (New) The assembly of claim 118 wherein said sheet or film has at
least one of a coating and surface treatment for causing the light emitted by said
assembly to pass through a display with low loss.

N

125. (New) The assembly of claim 118 wherein said deformities are on

opposite sides of said sheet or film.

126. (New) The assembly of claim 118 wherein said sheet or film

comprises multiple layers or materials.

127. (New) The assembly of claim 126 wherein said multiple layers or

.materials have a different index of refraction.

128. (New) The assembly of claim 118 wherein said sheet or film has
both reflective and refractive surfaces.

129. (New) The assembly of claim 118 wherein there is more than one

said sheet or film.

130. (New) The assembly of claim 118 wherein said deformities are at
least one of prisms, prismatic and lenticular.

131. (New) The assembly of claim 118 further comprising a coating or
surface treatment on said sheet or film for causing the light emitted by said
assembly to pass through a display with low loss.
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REMARKS

By the present amendment, claims 84-131 have been added. Favorable
consideration of all of the pending claims 1-131 is respectfully requested.

Extra claims fees in the amount of $1,368.00 are enclosed. In the event
any additional fees are due in connection with the filing of this paper, the
Commissioner is authorized to charge those fees to our Deposit Account No. 18-

- 0988 (Charge No. GLOLP0108USB).
Respectfully submitted,

RENNER, OTTO, BOISSELLE & SKLAR, LLP

Yy

‘Donald L. Otto
Registration No. 22,125

1621 Euclid Avenue
Nineteenth Floor

Cleveland, Ohio 44115-2191
Phone: 216-621-1113
Fax: 216-621-6165

PRELIMINARY AMENDMENT.doc
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Attorney Docket No. _GLOLPQ108USB

g

B

IN THE UNITED STATES PATENT AND TRADEMARK OFFIG}}‘;’ r&q

£ F4
In re patent application of % ‘ = FT‘%
e o
Applicant:  Jeffery R. Parker i '(i w
Serial No.:  10/232,047 ! :;2 o
Filed: August 30, 2002 ! = =3
For: LIGHT EMITTING PANEL ASSEMBLIES 4 r_;g ™~

oo

Art Unit: 2875 g =3

Examiner:

INFORMATION DISCLOSURE STATEMENT
Commissioner for Patents

U.S. Patent and Trademark Office
Washington, D.C. 20231

Sir:

1.

Pursuant to 37 C.F.R. 1.97 and 1.98, and in compliance with 37 C.F.R. 1.56, the Office's attention is directed to
the patents, pending applications, publications and other information listed on the attached PTO-1449. A copy of

each listed document is enclosed except for those previously cited or submitted to the Office in the following
application(s) upon which this application relies for an earlier filing date under 35 U.S.C. 120:

Serial No.: 09/256,275 08/778,089 08/495.176
Filing Date: __2/23/99 01/02/97 6/27/95
Pat. No.: 6,079,838

5613,751

Regarding any document, publication or other information for which a date is not given on the attached PTO-1449

Applicant(s) believe(s) the same may qualify as “prior” art to this application and should be treated accordingly
although Applicant(s) reserve(s) the right to contest the prior art status of any document, publication or information
should issue arise. ’

2. Regarding eachlisted documentthatis notin the English language, an English-language translation accompanies
this Statement as indicated on the attached PTO-1449 or a concise explanation of the relevance of the document
is set forth in the following document(s):

(a) __ A copy of each English language version of a search report (or EPO Search Report) indicating the
degree of relevance found by the foreign office of each document being submitted from the search
report, is being submitted herewith or has previously been submitted.

(b) ____ Attached is a "Concise Explanation of Relevance of Non-English Language Documents".

3. Pursuant to 37 C.F.R. 1.97(b) this Statement is being filed (one must be checked):
(@) __

Within 3 months of the filing date, date of entry into the National Stage, or filing date of CPA.

(b) X_ Before the mailing date of a first Office Action on the merits. If this Statement is not filed before the
mailing date of a first Office Action on the merits, the required certification is given below or, in the
absence thereof, the Office is authorized to charge the required fee set forth in 37 C.F.R. 1.17(p) to
Deposit Account No. 18-0988 for consideration of this Statement.

(c)

Before the mailing date of a first Office Action on the merits after a first or second submission after final
rejection under 37 C.F.R. 1.129(a).
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(d) ___ After the period set forth in 37 C ;F.R. 1.97(b) but before the mailing date of either a final action or a
notice of allowance. A
(1) The required certification is given below, or
(2) __ Enclosed is a check covering the fee set forth in 37 C.F.R. 1.17(p) for consideration of this
Statement, or
(3) __ Charge the fee set forth in 37 C.F.R. 1.17(p) to Deposit Account No. 18-0988
(e) ___  After the mailing date of either a final action or a notice of allowance, but before payment of the issue

fee. Petition hereby is made for consideration of this Statement and the required certification is
indicated below.

(1) __ Enclosed is a check covering the fee set forth in 37 C.F.R. 1.17(p), or
(2) _ Charge the fee set forth in 37 C.F.R. 1.17(p) to Deposit Account No. 18-0988.
4. Certification (if applicable)

(a) ___ The undersigned hereby certifies that each item of information contained in this Statement was first
cited in any communication from a foreign patent office in a counterpart foreign application not more
than 3 months prior to the filing of this Statement.

(b) ___  Theundersigned hereby certifies that no item of information contained in this Statement was cited in
a communication from a foreign patent office in a counterpart foreign application or, to the
undersigned's knowledge after making reasonable inquiry, was known to any individual designated in
37 C.F.R. 1.56(c) more than 3 months prior to the filing of this Statement.

5. The Commissioner is hereby authorized to charge any additional fees or credit any overpayment to Deposit
Account No. 18-0988.

Respectfully Submitted,

RENNE TTO, BOISSELLE & SKLAR, LLP

o

Donald L. Ot
Reg. No. 22,125

By

1621 Euclid Avenue, 19th Floor
Cleveland, Ohio 44115
(216) 621-1113

CERTIFICATE OF MAILING UNDER 37 C.F.R. §1.8

| hereby certify that this correspondence (along with any paper referenced as being attached or enclosed) is being
deposited on the below date with the United States Postal Service with suffisient postage as first class mail in an

envelope addressed to Commissioner for Patents, U.S. Patent and Trademark Offic %W?hi% D.C. 20231.

Donald & Otto

Date: __December 9, 2002 /\/

D:share\10AGLOL\P108USBADS-1449.wpd  10S-1.FRM (2/98)
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UNITED STATES PATENT AND TRADEMARK OFFICE
UNITED STATES DEIARTMENT OF COMMERCE
United Stutes Patent snd Trademark Otfice
Address: COMMISSIONER OF PATENTS AND TRADEMARKS
Washington, D.C. 20231
WWWNIRPLS. GOV

| APPLICATION NO, FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKETNO. | CONFIRMATION NO. ]
10/232,047 08/30/2002 Jeffery R. Parker GLOLPO108USB 6402
7590 01/102003
Donald L. Otto | EXAMINER |
Renner, Otto, Boisselle & Sklar, LLP
19th Floor ’ WARD, JOHN A
1621 Euclid Avenue
Cleveland, OH 44115-2191 | ARTUNIT | parsrnomser |
2875

DATE MAILED: 01/10/2003

Please find'below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 07-01)
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' ‘ Application No. A_.prlicant(s)
L 10/232,047 " | PARKER, JEFFERY R.
Office Action Summary Examin T At UnK
John A. Ward 2875

-- The MAILING DATE of this communication appears on th cover sheet with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 1 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

- Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.
- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- 1f NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 133).
- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned pateni term adjustment. See 37 CFR 1.704(b).

Status
1) Responsive to communication(s) filed on 30 August 2002 .
2a)[ ] This action is FINAL. 2b)[C] This action is non-final.

3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213.

Disposition of Claims
4K Claim(s) 1-131 is/are pending in the application.
4a) Of the above claim(s) is/are withdrawn from consideration.

5[ Claim(s) _____is/are allowed.

6)[ ] Claim(s) _____is/are rejected.

7)1 Claim(s) _____is/are objected to.

8)X Claim(s) 1-131 are subject to restriction and/or election requirement.
Application Papers

9)[] The specification is objected to by the Examiner.

10)[] The drawing(s) filed on is/are: a)[] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).

is: a)[] approved b)[] disapproved by the Examiner.

11[] The proposed drawing correction filed on
If approved, corrected drawings are required in reply to this Office action.
12)[_] The oath or declaration is objected to by the Examiner.
Priority under 35 U.S.C. §§ 119 and 120
13)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)(JAIl b)[] Some * c)[] None of:

1.0 Certified copies of the priority documents have been received.
2.0 cCertified copies of the priority documents have been received in Application No. ___

3.0 copies of the certified copies of the priority documents have been received in this National Stage
application from the international Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

14)[] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application).

a) [J The translation of the foreign language provisional application has been received.
15)[] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121.

Attachment(s)

1) D Notice of References Cited (PTO-892) 4) D Interview Summary (PTO-413) Paper No(s).

2) D Notice of Draftsperson’s Patent Drawing Review (PTO-948) 5) D Notice of Informal Patent Application (PTO-152)
3) [:] Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) [:l Other:

U.S. Patent and Trademark Office
PTO-326 (Rev. 04-01) Office Action Summary Part of Paper No. 4
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“ Application/Control Number: 10/232,047 Page 2

Art Unit; 2875

DETAILED ACTION

Election/Restrictions
This application contains claims directed to the following patentably distinct

species of the claimed invention:

Species: Figures:
1 1

2 2

3 3,5

4 4a-4d

5 6

6 7

7 8

8 9

9 10, 11, 11a
10 12,13
11 14, 15

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species for
prosecution on the merits to which the claims shall be restricted if no generic claim is

finally held to be allowable. Currently, no claims are generic.
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- Application/Control Number: 10/232,047 Page 3
Art Unit: 2875

Applicant is advised that a reply to this requirement must include an identification
of the species that is elected consonant with this requirement, and a listing of all claims
readable thereon, including any claims subsequently added. An argument that a claim
is allowable or that all claims are generic is considered nonresponsive unless
accompanied by an election.

Upon the allowance of a generic claim, applicant will be entitled to consideration
of claims to additional species which are written in dependent form or otherwise include
all the limitations of an allowed generic claim as provided by 37 CFR 1.141. If claims
are added after the election, applicant must indicate which are readable upon the
elected species. MPEP § 809.02(a).

Should applicant traverse on the ground that the species are not patentably
distinct, applicant should submit evidence or identify such evidence now of record
showing the species to be obvious variants or clearly admit on the record that this is the
case. In either instance, if the examiner finds one of the inventions unpatentable over
the prior art, the evidence or admission may be used in a rejection under 35
U.S.C. 103(a) of the other invention.

Applicant is advised that the reply to this requirement to be complete must
include an election of the invention to be examined even though the requirement be
traversed (37 CFR 1.143).

Applicant is reminded that upon the cancellation of claims to a non-elected
invention, the inventorship must be amended in compliance with 37 CFR 1.48(b) if one

or more of the currently named inventors is no longer an inventor of at least one claim
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4 Application/Control Number: 10/232,047 Page 4
Art Unit: 2875

remaining in the application. Any amendment of inventorship must be accompanied by
a request under 37 CFR 1.48(b) and by the fee required under 37 CFR 1.17(i).

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to John A. Ward whose telephone number is 703-305-
5157. The examiner can normally be reached on Monday - Friday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sandra O’Shea can be reached on 703-305-4939. The fax phone numbers
for the organization where this application or proceeding is assigned are 703-872-9318
for regular communications and 703-872-9319 for After Final communications.

Any inquiry of a general nature or relating to the status of this application or
proceeding should be directed to the receptionist whose telephone number is 703-308-

0596.

Patent Examiner
John A. Ward
AU 2875

o %/M

January 8, 2003
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R U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persens are required to respond to a collection of information unless it displays a valid OMB control number.

( Application Number 10/232,047 \
TRANSMITTAL Filing Date August 30, 2002
FO RM First Named Inventor | Jeffery R. Parker
(to be used for all correspondence after initial filing) | Group Art Unit 2875
Examiner Name John A. Ward
\_ Total Number of Pages in This Submission| 4 Attorney Docket Number| GLOLP0108USB -/
ENCLOSURES (check all that apply)

Fee Transmittal Form %figgr:zgtﬁgsﬁgﬁ f;ftg (/:::lgwance Communication

Fee Ataches Droi(s) 2ppeal Communiaion o oar

j Amendment / Reply Licensing-related Papers Appeal Communication to Group

(Appeal Notice, Brief, Reply Brief)

LN RSV ALY U LR e e

Petition
' Q After Final D D Proprietary Information
D Petition to Convert to a
U Affidavits/declaration(s) Provisional Application E Status Letter
} Power of Attorney, Revocation —
. . Change of Comespondence Other Enclosure(s) @l‘;ase
Extension of Time Request Address identify below): =
D Terminal Disclaimer %;;‘ - A
El] Express Abandonment Request g m
E Request for Refund & O
(] omsion 2 20
Information Disclosure Statement D] €D, Number of CD(s) ‘(;- -
[ | Certified Copy of Priority =—E—H
k== Document(s) Remarks g} &3 {
Response to Missing Parts/ '8;
Incomplete Application : =
k. [
Response to Missing Parts .
under 37 CFR 1.52 or 1.53
SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT
Firm
or
individual name Do tto , Reglstratlon No. 22,125
Signature /_)Z‘Z(/ W
Date February 10, 2003
(- CERTIFICATE OF MAILING )

I hereby certify that this correspondence is being deposited with the United States Postal Service with

sufficient postage as first class
mail in an envelope addressed to: Commis/sioaesfgr Patents, Washington, DC 20231 on this date: 2-10-03

Typed or printed name Do/r(}d L. ))tt% L ﬁ
\_ Signature /\,,W /T /%&J ] Date | 2-10-03 )

Burden Hour Statement: This form is estimated to take 0.2 hours to complete. Time will vary depending upon the needs of the individual case. Any comments
on the amount of time you are required to complete this form should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, Washington,
DC 20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washington, DC 20231,
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Q')Vr& mm% “being deposited with the United States Postal Service on the date shown below with sufficient postage
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U.S. Patent and Trademark Office, Washington, DC 20231.
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Date: February 10, 2003 K /\/ /
Donald L. Otto

T E oot

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE /{57940

Attorney Docket GLOLP0108USB /774/‘%4/’
o oL/ 2 ﬁ/ 3

In re PATENT application of

Jeffery R. Parker

ot
m
(w]
X
=3 A
2 B o
Serial No. 10/232,047 < oM
1 e
, Filed August 30, 2002 52 O
{ For: LIGHT EMITTING PANEL ASSEMBLIES .8
4 (o]
|
Art Unit 2875

(Confirmation No. 6402)

John A. Ward, Examiner

REPLY TO OFFICE ACTION MAILED JANUARY 10, 2003

Box Non-Fee Amendment
Commissioner for Patents

U.S. Patent and Trademark Office
Washington, DC 20231

Sir;

In response to the election of species requirement, applicant hereby elects
with traverse the species of Figs. 3, 5, on which claims 1-13, 15-23, 26-36, 39-

46, 49-56, 59-67, 70, 71, 74-92, 94-101, 103-106 and 108-117 read.
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REMARKS

In the Office Action mailed January 10, 2003, the Examiner stated that this
application contains claims directed to eleven patentably distinct species of the
claimed invention. Therefore the Examiner required applicant to elect one of
these species for prosecution on the merits and to list all of the claims readable
thereon. In response to this requirement, applicant elected the species of Figs.
3, 5, on which claims 1-13, 15-23, 26-36, 39-46, 49-56, 59-67, 70, 71, 74-92, 94-
101, 103-106 and 108-117 read.

However, applicant respectfully submits that Figs. 4a-4d are not directed
to a species that is patentably distinct from the species of Figs. 3, 5 (or any of the
other disclosed species). Rather, Figs. 4a-d show various forms of light
extracting deformities that may be provided on one or both sides of any of the
disclosed panel members including the panel members disclosed in Figs. 3, 5 as
well as the sheet or film disclosed in Figs. 3, 5. See for example the paragraph
bridging pages 6 and 7 which states that a pattern of light extracting deformities
or disruptions 21 of the type shown in Fig. 4a may be provided on one or both
sides of the panel members or on one or more selected areas on one or both
sides of the panel members as desired. Also see page 7, lines 13-18 which
states that the deformities may be printed on a sheet or film which may be
attached or otherwise positioned against one or both sides of the panel member
similar to the sheet or film 27 shown in Figs. 3 and 5 in order to produce a
desired effect. Also see the first full paragraph on page 9 which states that other

light extracting deformities including prismatic surfaces, depressions or raised
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surfaces of various shapes such as shown in Figs. 4b-c may be provided on orin
one or more areas of the panel member in addition to or in lieu of the patterns of
light extracting deformities 21 shown in Fig. 4a. Accordingly, withdrawal of the
election of species requirement between the elected species of Figs. 3, 5 and
Figs. 4a-4d is respectfully requested. Moreover, since all of the non-elected
claims 14, 24, 25, 37, 38, 47, 48, 57, 58, 68, 69, 72, 73, 93, 102, 107 and 118-
131 recite different shapes or arrangements of the deformities as shown in Figs.
4a-4d that may be provided in or on the elected species of Figs. 3, 5, prosecution
on the merits of all of the claims is respectfully requested.
In the event an extension of time is necessary, this should be considered

a petition for such an extension. If required, fees are enclosed for the extension
of time and/or for the presentation of new and/or amended claims. In the event
any additional fees are due in connection with the filing of this amendment, the
Commissioner is authorized to charge those fees to our Deposit Account No. 18-
0988 (Charge No. GLOLP0108USB).

Respectfully submitted,

RENNER, OTTO, BOISSELLE & SKLAR , LLP

Donald L. Otto
Registration No. 22,125

1621 Euclid Avenue
Nineteenth Floor

Cleveland, Ohio 44115-2191
Phone: 216-621-1113
Fax: 216-621-6165

D:\share\107\GLOL\P108USB\REPLY TO OA MAILED 1-10-03.doc
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— . Application No. . Applicant(s) /f
' 10/232,047 PARKER, JEFFERY R.
Office Action Summary Examiner At Unit
John A. Ward 2875

-- Th MAILING DATE of this communication app ars on th cov rsh et with the correspondence address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.

Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.
- Ifthe period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.8.C. § 133).
- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status
1)[X Responsive to communication(s) filed on 19 February 2003 .
2a)[] This action is FINAL. 2b)  This action is non-final.

3)[] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 O.G. 213,
Disposition of Claims

4K Claim(s) 1-131 is/are pending in the application.
4a) Of the above claim(s) See Continuation Sheet is/are withdrawn from consideration.

5)[J Claim(s) is/are allowed.
6)J Claim(s) 1-13,15-23,26-36.39-46,49-56,59-67,70.71,74-92,94-101,103-106 and 108-117 is/are rejected
7] Claim(s) is/are objected to.

8)[] Claim(s) are subject to restriction and/or election requirement.
Application Papers

9)[] The specification is objected to by the Examiner.
10)[] The drawing(s) filed on is/are: a)[] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
11)[] The proposed drawing correction filed on is: a)[] approved b)[] disapproved by the Examiner.
If appro{/ed, corrected drawings are required in reply to this Office action.
12)[_] The oath or declaration is objected to by the Examiner.
Priority under 35 U.S.C. §§ 119 and 120
13)] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)_JAIl b)[] some*c)[] None of:
1.[] Certified copies of the priority documents have been received.
2.[] certified copies of the priority documents have been received in Application No.

3.[] Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

14)[]] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application).

a) [] The translation of the foreign language provisional application has been received.
15)[] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121,

Attachment(s)

1) E Notice of References Cited (PTO-892) 4) [:] Interview Summary (PT0O-413) Paper No(s).
2) B Notice of Draftsperson’s Patent Drawing Review (PT0-948) 5) ] Notice of Informal Patent Application (PTO-152)
3) IZ Information Disclosure Statement(s) (PT0O-1449) Paper No(s) 3. 6) D Other:

U.S, Patent and Trademark Office
PTO-326 (Rev. 04-01) Office Action Summary Part of Paper No. 6
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. Continuation Sh et (PTO-326) . Application No. 10/232,047

Continuatic;n of Disposition of Claims: Claims withdrawn from consideration are
14,24,25,37,38,47,48,57,58,68,69,72,73,93,102,107 and 118-131.
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Application/Control Number: 10/232,047 Page 2
Art Unit: 2875

DETAILED ACTION

Election/Restrictions
Applicant's election with traverse of figures 3, and 5 in Paper No. 6 is
acknowledged. The traversal is on the ground(s) that there are not eleven patentably
distinct species. This is not found persuasive because even if 4a-4d are not a group of
patentably distinct species there are still a number of patentably distinct species in the
figures, along with the a number of independent claims that are broader in scope than
specified in the specifications.

The requirement is still deemed proper and is therefore made FINAL.

Drawings
The drawings are objected to as failing to comply with 37 CFR 1.84(p)(4)
because reference character “27” has been used to designate sheet or film, member
and sheet or plate. A proposed drawing correction or corrected drawings are required
in reply to the Office action to avoid abandonment of the application. The objection to

the drawings will not be held in abeyance.

Claim Rejections - 35 USC § 112

The following is a quotation of the first paragraph of 35 U.S.C. 112:

The specification shall contain a written description of the invention, and of the manner and process of
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall
set forth the best mode contemplated by the inventor of carrying out his invention.
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Application/Control Number: 10/232,047 Page 3
Art Unit: 2875

Claims 29-36, 3946, 49-56, 59-67, 70-71, 74-83 are rejected under 35
U.S.C. 112, first paragraph, as containing subject matter which was not described in the
specification in such a way as to reasonably convey to one skilled in the relevant art that
the inventor(s), at the time the application was filed, had possession of the claimed
invention. Page 14, second paragraph briefly mention the use of the backlight
assembly with use with a LCD display, but does not fully disclose in the specification or

supply adequate support for the claims.

Cléims 84-92, 94-101, 103-106, and 108-117 are rejected under 35 U.S.C. 112,
first paragraph, as containing subject matter which was not described in the
specification in such a way as to reasonably convey to one skilled in the relevant art that
the inventor(s), at the time the application was filed, had possession of the claimed
invention. These claims refer to an optical system which in broader in scope that what

is discloses in the specifications and does not supply adequate support for the claims.

Claim Rejections - 35 USC § 102
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that

form the basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless —

(e) the invention was described in (1) an application for patent, published under section 122(b), by
another filed in the United States before the invention by the applicant for patent or (2) a patent
granted on an application for patent by another filed in the United States before the invention by the
applicant for patent, except that an international application filed under the treaty defined in section
351(a) shall have the effects for purposes of this subsection of an application filed in the United States

’
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Application/Control Number: 10/232,047 Page 4
Art Unit: 2875

only if the international application designated the United States and was published under Article 21(2)

of such treaty in the English language.

Claims 1-6, 11, and 14-15 are rejected under 35 U.S.C. 102(e) as being
anticipate by Nakamura et al (US 5,467,417).

Regarding claim 1, Nakamura et al (‘417) discloses a backlight assembly (figure
1) comprising a light emitting member 3, a substrate 6 overlying the light emitting
member Efigure 1), and the substrate member shows in figure 6 having deformities on at
least one side of the substrate. The deformities on one side of the substrate is for
controlling an output ray angle distribution of light emitted by the light emitting member
to suit a particular application (column 4, lines 43-56), and the deformities vary by angle
(column 4, lines 52-56). Figure 7, and column 1, lines 58-67, and column 2, lines 1-14,
teach that the deformities varying at least by angle.

Regarding claim 2, the substrate 6 comprises a prism plate.

Regarding claim 3, figure 3 shows that the deformities are shaped.

Régarding claim 4, figure 3 shows that the deformities comprise depression in
the substrate 43.

Regarding claim 5, figure 3 shows that the deformities comprise a projection 42
on the substrate next to the depression.

Regarding claim 6, claim 1 of the prior art of record teaches that the substrate is
attached to the light-emitting member (also see figure 1).

Regarding claim 11, figure 4 shows that the substrate has both reflective and

refractive surfaces.
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Application/Control Number: 10/232,047 Page 5
Art Unit: 2875

Regarding claim 14, figure 4 shows that the deformities are at least prisms.
Regarding claim 15, figure 2 shows that the deformities are quite small in relation

to the width and length of the substrate.

Claims 16, 18-21 and 23-25 are rejected under 35 U.S.C. 102(e) as being
anticipated by Hou et al (US 6,129,439).

Regarding claim 16, Hou et al (‘439) discloses a light emitting member 16, a'
substrate 82 overlying the light emitting member (figure 3), the substrate having a
pattern of deformities on at least one side 80 of the substrate for controlling an output
ray (figure 3) angle distribution of light emitted by the light emitting member to suit a
particular application (abstract), and the deformities being random in at by the
characteristic of depth (column 6, lines 13-18).

Regarding claim 18, the deformities are on the opposite side of the substrate 28
(figure 3).

Regarding claim 19, the substrate as shown in figure 3 have a have at least one
of multiple layers and materials (column 4, lines 37-64).

Regarding claim 20, figure 3 shows that the substrate includes at least two layers
which will yield a different index of refraction.

Regarding claim 21, figure 3 shows that the substrate have reflective and
refractive surfaces.

Regarding claim 23, figure 3 shows that more than one substrate overlie the light

emitter member.
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Application/Control Number: 10/232,047 Page 6
Art Unit: 2875

Regarding claim 24, figure 3, and shows that 28 are micro prismatic deformities.

Regarding claim 25, the micro prismatic deformities are quite small in relation to

the width and length of the substrate (figure 3).

Claim 26 is rejected under 35 U.S.C. 102(e) as being anticipated by Hou et al
(‘439).

Regarding claim 26, Hou et al (‘439) shows a backlight assembly (figure 1)
comprising of a light-emitting member 16, substrate 82 overlying the light emitting
member the substrate having a multitude of deformities 80, on at least one side. The
deformities on at least one side of the substrate for controlling an output ray angle
distribution (figure 3) of light emitted by light emitted membér. The deformities of the
substrate comprise at least one depressions and projection having at least one of shape

and pattern with no specific angle (figure 4).

Claim 27 is rejected under 35 U.S.C. 102(e) as being anticipated by Nakamura et
al (‘417).

Regarding claim 27, Nakamura et al (‘559) shows a backlight assembly (figure 1)
comprising of a light-emitting member 3, substrate 6 overlying the light emitting member
the substrate having a multitude of deformities 42, 43, on at least one side. The
deformities on at least one side of the substrate for controlling an output ray angle

distribution (figure 4) of light emitted by light emitted member. The deformities
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Application/Control Number: 10/232,047 Page 7
Art Unit: 2875

comprising at least one depressions and projection including prismatic surfaces having

angles that vary among the deformities (figure 4).

Claim 28 is rejected under 35 U.S.C. 102(e) as being anticipated by Ishikawa et
al ('439).:

Regarding claim 28, Ishikawa et al ('439) shows a backlight assembly (figure 1)
comprising of a light-emitting member 16, substrate 26 overlying the light emitting
member the substrate having a multitude of deformities 28, on at least one side. The
deformities on at least one side of the substrate for controlling an output ray angle
distribution (figure 1) of light emitted by light emitted member. The deformities
comprising at least one of shaped depressions and projection having angles that varies

among the deformities (figure 1).

Claim Rejections - 35 USC § 103

Claims 7-10 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable
over Nakamura et al as applied to claim 1 above, and further in view of Ando et al (US
5,808,784).

Regarding claim 7-10, and 12 Nakamura et al discloses all the limitations of the
claimed invention as disclosed in claim 1 above including a substrate overlying a light
emitting member and deformities on one side of the substrate.

Nakamura et al does not disclose a coating, substrate on the opposite side,

multiple layers, or the deformities varied to reduced moiré or other interference effects.
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Application/Control Number: 10/232,047 Page 8
Art Unit: 2875

Regarding claim 7, Ando et al ('784) disclose a substrate 1, having at least one
coating teaches of at least one coating and surface treatment for causing the light to
pass through a liquid crystal display with low loss (column 33, lines 26-57).

Regarding claim 8, figure 1, shows deformities located on both sides of the
substrate.

Regarding claim 9, figure 22 shows that the substrate has multiple layers.

Regarding claim 10, column 30, and lines 36-40 teaches that each layer can
have a refractive index.

Regarding claim 12, column 14, lines 54-67, and column 15, lines 1-16 teaches
that the deformities are varied to reduce moiré or other interferences effects when said
assembly is assembled to a liquid crystal display.

Therefore it would have been obvious to one having ordinary skill in the art at the
time the invention was made to combine the backlight assembly of Nakamura et al with
the substrate of Ando et al in order to provide a back light display having a substrate
that is used for a liquid crystal display device, as taught by Ando et al (column 13, lines
2-4). Since it is old and well known to use a substrate having an edge light property and

evenly display light to illuminate a liquid crystal display.
Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over

Nakamura et al as applied to claim 16 above, and further in view of Ando et al (US

5,808,784).
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Regarding claim 17, Nakamura et al discloses all the limitations of the claimed
invention as disclosed in claim 16 above including a substrate overlying a light emitting
member and deformities on one side of the substrate.

Nakamura does not disclose the substrate having at least one coating.

Regarding claim 17, Ando et al ('784) disclose a substrate 1, having at least one
coating teaches of at least one coating and surface treatment for causing the light to
pass thrdugh a liquid crystal display with low loss (column 33, lines 26-57).

Therefore it would have been obvious to one having ordinary skill in the art at the
time the invention was made to combine the backlight assembly of Nakamura et al with
the substrate of Ando et al in order to provide a back light display having a substrate
that is used for a liquid crystal display device, as taught by Ando et al (column 13, lines
2-4). Since it is old and well known to use a substrate having an edge light property and

evenly display light to illuminate a liquid crystal display.

Ar;y inquiry concerning this communication or earlier communications from the
examiner should be directed to John A. Ward whose telephone number is 703-305-
5157. The examiner can normally be reached on Monday - Friday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sandra O’Shea can be reached on 703-305-4939. The fax phone numbers
for the organization where this application or proceeding is assigned are 703-872-9318

for regular communications and 703-872-9319 for After Final communications.
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Any inquiry of a general nature or relating to the status of this application or

proceeding should be directed to the receptionist whose telephone number is 703-308-

0596.
JAW John A Ward
May 5, 2003 Patent Examiner AU 2875
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Form PTO 948 (Rev. 03/01) U.S. DEPARTMENT OF COMMERCE - Patent and Trademark Office  Application No. 3

NOTICE OF DRAFTSPERSON'S
PATENT DRAWING REVIEW

The draying(s) filed (insernt umnﬁg/%’/é’lm:

A. approved by the Draftsperson under 37 CFR 1.84 or 1,152,

B. T objecied to by the Drafisperson uader 37 CFR 1.84 or 1,152 for the reasons indicated below, The Examiner will require

submission of new, correcled drawings when necessary. Corrected drawing must be sumitied according 1o the instructions on the back of this notice.

BEST AVAILABLE COPV

1. DRAWINGS. 37 CFR 1.84(a): Acceprable categories of driwings: 8. ARRANGEMENT OF VIEWS, 37 CFR 1.84(i)

Black ink. Color. . Words do not appear on a horizontal, left-to-right fashion

. Color grawings are now accepiatic until peiiton sl when page is either upright or turned so that the top
Figls) becomes the right side, except 1ot grapis. Figis)

. Pencil and non black ink not permitted. Fig(s) 9, SCALE. 37 CFR 1.84(k)

2. PHOTOGRAPHS. 37 CFR 1.84(b) . Scale not large enough 10 show mechanism without
| full-tone set is required. Fig(s) crowding when drawing is reduced in size to two-thirds in
_____ Photographs may not be mounted. 37 CFR 1.84(¢) reproduction.

____ Poor quality (half-tone). Fig(s) Fig(s)
3. TYPE OF PAPER. 37 CFR 1.84(¢) 10. CHARACTER OF LINES. NUMBERS, & LETTERS.
.. Paper not flexible, sirong. white, and durable. 37 CFR 1.84(i)
Fig(s) . Lines, numbers & tetters not uniformiy thick and well
___ Erasures. alterations, overwritings, interlineations, defined. clean, durable, and black (poor line quality).
folds. copy machine marks not accepted. Fig(s} Fig(s)
__ Mylar, velum paper is not acceptable {Loo thin). 11. SHADING. 37 CFR 1.8%(m)
Fig(s) e, Solid black areas pale. Fig(s)
4. SIZE OF PAPER. 37 CFR 1.84(f): Acceptable sizes: o . Solid black shading not permitied. Fig(s)
. N0 cmby 29.7 cm (DIN size Ad) ____ Shade lincs, pale, rough and blurred. Fig(s)
. 216cmby 279 cm (8 1/2 X 11 inches) 12, NUMBERS. LETTERS, & REFERENCE CHARACTERS..
. Ali drawing sheets not the same size. 37 CFR L.84(p)
Sheel(s) __ Numbers and reference characters not plain and legible.
. Drawings sheets not an acceptable size, Fig(s) Fig(s)
5. MARGINS. 37 CFR 1.84(g): Acceptable margins: __ Figure legends are poor. Fig(s)
. Numbers and reference characiers not oriented in the
Top 2.5 cm Left 2.5¢m Right 1.5 ¢m Bottom 1.0 cm same direction as the view. 37 CFR 1.84pX1)
SIZE: Ad Size Fig(s)
Top 2.5'cm Left 2.5 em Right 1.5 em Botlom 1.0 em . English alphabet not used. 37 CFR 1.84(p)(2)
SIZE: 81/2x 11 Figs
Margins not acceptable, Fig(s) . Numbers. fetters and reference characters must be at {east
Top (T) Lefi (L) .32 cm (1/8 inch) in height, 37 CFR L84(p)(})
Right (R) Bouom (B) Fig(s)
6. VIEWS, 37 CFR 1.84(h) .13 LEAD LINES, 37 CFR 1.84(q)
REMINDER: Specification may require revision to ___ Lead lines cross each other.  Fig(s)
correspond 10 drawing changes. —— Lead lines missing. Fig(s)
Partial views, 37 CFR 1.84(h)(2) 14. NUMBERING OF SHEETS OF DRAWINGS. 37 CFR 1.84(1)
____ Brackets needed to show figure as one entity. } ____ Sheets not numbered consecutively, and in Arabic numerals
Fig(s) beginning with number 1. Sheet(s)
____ Views not labeled separately or properly. 15. NUMBERING OF VIEWS. 37 CFR 1.84(u)
Fig(s) . Views not numbered consecutively. and in Arabic numerals.
__ Enlarged view not labeled separetely or properly. beginning with number 1. Fig(s)
Fig(s) 16. CORRECTIONS. 37CFR 1.84(w)
... Cormections not made from prior PTO-948
7. SECTIONAL VIEWS. 37 CFR 1.84 (h)(3) daed
_____ Hatching not indicated tor sectional portions of an object. 17. DESIGN DRAWINGS. 37 CFR 1.152
Fig(s) ____ Surface shading shown not appropriate. Fig(s)
. Sectional designation should be noted with Arabic or _____ Solid back shading not used for color contrast.
Romaan numbers. Fig(s) Fig(s)
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Alexandria, Virginia 22313-1450
Sir:
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Amendments to the Claims are reflected in the listing of claims which begins on

page 4 of this paper.
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Amendments to the Specification

Please replace the paragraph beginning at page 9, line 20 with the
following amended paragraph:

As best seen in the cross sectional view of Fig. 5, a back reflector
(including trans reflectors) 26 may be attached or positioned against one side of
the panel member 14 of Fig. 3 using a suitable adhesive 28 or other method in
order to improve light output efficiency of the panel assembly 11 by reflecting the
light emitted from that side back through the panel for emission through the
[a\ opposite side. Additionally, a pattern of light extracting deformities 21, 23, 24
and/or 25 may be provided on one or both sides of the panel member in order to
change the path of the light so that the internal critical angle is exceeded and a
portion of the light is emitted from one or both sides of the panel. Moreover, a
transparent film,-sheet-orplate sheet or film 27 may be attached or positioned
against the side or sides of the panel member from which light is emitted using a
suitable adhesive 28 (see Fig. §) or other method in order to produce a desired

effect.

4 Please replace the paragraph beginning at page 10, line 1 with the 7

following amended paragraph:

The member sheet or film 27 may be used to further improve the
uniformity of the light output distribution. For example, the member sheet or film
27 may be a colored film, a diffuser, or a label or display, a portion of which may
be a transparent overlay that may be colored and/or have text or an image

thereon.
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Please replace the paragraph beginning at page 10, line 5, with the
following amended paragraph:

If adhesive 28 is used to adhere the back reflector 26 and/or sheet or film

27 to the panel, the adhesive is preferably applied only along the side edges of
the panel, and if desired the end edge oppoéite the light transition areas 12, but
not over the entire surface area or areas of the panel because of the difficulty in
consistently applying a uniform coating of adhesive to the panel. Also, the
adhesive changes the internal critical angle of the light in a less controllable
manner than the air gaps 30 (see Fig. 5) which are formed between the

respective panel surfaces and the back reflector 26 and/or sheet or film 27 when

only adhered along the peripheral edges. Additionally, longer panel members
are achievable when air gaps 30 are used. If adhesive were to be used over the
entire surface, the pattern of deformities could be adjusted to account for the

additional attenuation in the light caused by the adhesive.
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Amendments to the Claims:

This listing of claims will replace all prior versions, and listings, of claims in the

application:

Listing of Claims:

Claims 1-131 (canceled)

Claim 132 (new): A backlight assembly comprising a light emitting member
having at least one light emitting area that emits light that is internally reflected
within the light emitting member, a separate transparent sheet or film overlying
the light emitting area with an air gap therebetween, a pattern of deformities on
one side of the sheet or film having a width and length that is quite small in

: (b?/ relation to the width and length of the sheet or film, the deformities varying at
different locations on the sheet or film to direct the light that is emitted by the light
emitting member in different directions to produce a desired light output
distribution such that the light will pass through a liquid crystal display with low

loss.
Claim 133 (new): The assembly of claim 132 wherein the deformities vary in

size at different locations on the sheet or film to direct the light in different

directions.
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Claim 134 (new): The assembly of claim 132 wherein the deformities vary in
shape at different locations on the sheet or film to direct the light in different

directions.

Claim 135 (new): The assembly of claim 132 wherein the deformities vary in
placement at different locations on the sheet or film to direct the light in different

directions.

Claim 136 (new): The assembly of claim 132 wherein the deformities vary in
index of refraction at different locations on the sheet or film to direct the light in

different directions.

Claim 137 (new):  The assembly of claim 132 wherein the deformities vary in
density at different locations on the sheet or film to direct the light in different

directions.

Claim 138 (new): The assembly of claim 132 wherein the deformities vary in
angle at different locations on the sheet or film to direct the light in different

directions.

Claim 139 (new):  The assembly of claim 132 wherein the deformities vary in
depth or height at different locations on the sheet or film to direct the light in

different directions.
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Claim 140 (new): The assembly of claim 132 wherein the deformities vary in
type at different locations on the sheet or film to direct the light in different

directions.

Claim 141 (new): The assembly of claim 132 wherein the deformities comprise

depressions on the sheet or film.

Claim 142 (new): The assembly of claim 132 wherein the deformities comprise

projections on the sheet or film.

Claim 143 (new): The assembly of claim 132 wherein the sheet or film has at
least one of a coating and surface treatment for causing the light to pass through

a liquid crystal display with low loss.

Claim 144 (new): The assembly of claim 132 wherein the sheet or film

comprises at least one of multiple layers and materials.

Claim 145 (new):  The assembly of claim 144 wherein the at least one of the

multiple layers and materials has a different index of refraction.

Claim 146 (new). The assembly of claim 132 wherein the deformities are
varied to reduce moiré or other interference effects when the light passes

through a liquid crystal display.
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Claim 147 (new):  The assembly of claim 132 wherein the deformities are at

least one of prisms, prismatic and lenticular.

Claim 148 (new): The assembly of claim 132 wherein the deformities randomly

vary in size on the sheet or film to direct the light in different directions.

Claim 149 (new):  The assembly of claim 132 wherein the deformities randomly

vary in shape on the sheet or film to direct the light in different directions.

3 Claim 150 (new): The assembly of claim 132 wherein the deformities randomly

vary in placement on the sheet or film to direct the light in different directions.

Claim 151 (new): The assembly of claim 132 wherein the deformities randomly

vary in density on the sheet or film to direct the light in different directions.

Claim 152 (new):  The assembly of claim 132 wherein the deformities randomly

vary in angle on the sheet or film to direct the light in different directions.
Claim 153 (new):  The assembly of claim 132 wherein the deformities randomly
vary in depth or height on the sheet or film to direct the light in different

directions.

Claim 154 (new).  The assembly of claim 132 wherein the deformities randomly

vary in type on the sheet or film to direct the light in different directions.
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Claim 155 (new):  The assembly of claim 132 wherein the deformities have a

pattern with no specific angle.

Claim 156 (new): The assembly of claim 132 wherein at least some of the
deformities include prismatic surfaces having angles that vary at different

locations on the sheet or film to direct the light in different directions.

Claim 157 (new):  The assembly of claim 132 wherein at least some of the
deformities have random or varying changes in shape or geometry on the sheet

or film to direct the light in different directions.

Claim 158 (new): The assembly of claim 132 wherein the sheet or film has
random or varying changes in at least one of a coating or surface treatment to

direct the light in different directions.

Claim 159 (new):  The assembly of claim 158 wherein the at least one of the
coating and surface treatment varies in at least one of the following
characteristics: density, color, index of refraction, reflection, opagueness,

translucence, area, depth, shape, size, and type.

Claim 160 (new): The assembly of claim 158 wherein the at least one of the

coating and surface treatment is at least one of paint, ink and epoxy.
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Claim 161 (new): The assembly of claim 132 wherein the sheet or film has a
coating that is selected to improve at least one of the following characteristics of
the backlight assembly: color correction, opaqueness, diffusion, reflection,

translucence, and transmission.

Claim 162 (new): The assembly of claim 132 wherein at least some of the

deformities touch, intersect or overlap other deformities.
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REMARKS/ARGUMENTS

The Examiner objected to the drawings on the ground that reference
character “27” has been used to designate sheet or film, member and sheet or
plate. However, these are all the same element. To avoid any ambiguity in that
regard, the term “sheet or film” has been substituted for the term “member or
plate” throughout the specification. Accordingly, withdrawal of the objection to
the drawings is respectfully requested.

Claims 132-162 remain in the application. Claims 1-131 have been
canceled. All of the pending claims 132-162 read on the elected species of Figs.
3,5.

Claim 132 is directed to a backlight assembly including, inter alia, a light
emitting member having ét least one light emitting area that emits light that is
internally reflected within the light emitting member and a separate transparent
sheet or film overlying the light emitting area with an air gap therebetween. On
one side of the sheet or film is a pattern of deformities having a width and length
that is quite small in relation to the width and length of the sheet or film, the
deformities varying at different locations of the sheet or film to direct the light that
is emitted by the light emitting member in different directions to produce a
desired light output distribution such that the light will pass through a liquid
crystal display with low loss, in a manner clearly nowhere disclosed or suggested
in any of the cited references.

Exception is taken with the Examiner's statement that the deformities of
Nakamura et al ('417) vary at least by angle. The references made by the

Examiner to Fig. 7 and column 1, lines 58-67, column 2, lines 1-14 and column 4,

10
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lines 43-56 of Nakamura et al merely disclose that the light emitted from the light
guide plate 3 is uniformly distributed through the scattering plate 5 over a wide
range of angles, not that the angles of the deformities vary at different locations
to direct the light that is emitted by the light emitting member in different
directions to produce a desired light output distribution such that the light will
pass through a liquid crystal display with low loss as claimed.

In Hou et al ('439) the reflecting means 18 (including the spacer 82 that
separates the microlenses 80 and microprisms 28) is optically coupled to the
wave guide 16 (column 4, lines 14-17 and column 6, lines 61 and 62). Thus
there is no air gap in Hou et al between the light emitting area of a light emitting
member and a separate transparent sheet or film as claimed. Moreover, there is
no disclosure or suggestion in Hou et al of varying the deformities 28 or 80 at
different locations on the spacer 82 to direct the light that is emitted by the light
guide 16 in different directions to produce a desired light output distribution such
that the light will pass through a liquid crystal display with low loss. Ando et al
('784) is even less pertinent. Accordingly, claim 132 is submitted as clearly
allowable.

Claims 133-162 depend from claim 132 and are submitted as allowable for
substantially the same reasons. Moreover, claims 133-140 and 148-154 further
patentably distinguish over the cited references by more particularly reciting how
the deformities vary at different locations on the sheet or film. Admittedly, it is
generally known to vary the deformities in size, placement, density and depth or
height at different locations on a surface of a light guide, but not on a sheet or

film overlying a light emitting area of a light emitting member with an air gap

11
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therebetween as recited in claims 133, 135, 137 and 139, respectively, or to
randomly vary the deformities in size, placement, density, or depth or height on
the sheet or film as recited in claims 148, 150, 151 and 153, respectively. The
statement in column 6, lines 13-18 of Hou et al (‘439) that the lengths 52 and 53
of microprisms 28 may vary widely depending on the dimensions and resolution
of the display in no way discloses that the lengths are random.

Moreover, nowhere do the cited references disclose or suggest varying
the shape, index of refraction, angle or type of the deformities at different
locations on the sheet or film to direct the light in different directions as recited in
claims 134, 136, 138 and 140, respectively, or randomly varying the shape, angle
or type of the deformities on the sheet or film to direct the light in different
directions as recited in claims 149, 152 and 154, respectively. Nor do any of the
cited references disclose or suggest that at least somé of the deformities include
prismatic surfaces having angles that vary at different locations on the sheet or
film to direct the light in different directions as recited in claim 156, or that at least
some of the deformities have random or varying changes in shape or geometry
on the sheet or film to direct the light in different directions as recited in claim
157. Accordingly, these claims are submitted as allowable in their own right in
addition to being dependent on claim 132.

Claims 158-160 also further patentably distinguish over the cited
references by reciting that the sheet or film has random or varying changes in at
least one of a coating or surface treatment to direct the light in different
directions. The disclosure in column 33, lines 26-57 of Ando et al ('784) that an

intermediate sheet having a lens array formed by coating an ultraviolet ray

12
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curable resin solution on a polyethylene terephtalate as a transparent substrate
in no way teaches providing a sheet or film with random or varying changes in at
least one of a coating or surface treatment to direct the light in different directions
as recited in these claims.

Where, as here, the differences in the claimed structure give
advantageous results not disclosed or suggested in the cited references, more
than a matter of design is involved. Accordingly, this application is now believed
to be in condition for final allowance of all of the pending claims 132-162, and
early action to that end is earnestly solicited. Should the Examiner disagree with
applicant’s attorney in any respect, it is respectfully requested that the Examiner
telephone applicant’s attorney in an effort to resolve such differences.

In the event that an extension of time is necessary, this should be
considered a petition for such an extension. If required, fees are enclosed for thé
extension of time a{nd/or for the presentation of new and/or amended claims. In
the event any additional fees are due in connection with the filing of this
amendment, the Commissioner is authorized to charge those fees to our Deposit
Account No. 18-0988 (Charge No. GLOLP0108USB).

Respectfully submitted,
RENNER, OTTO, BOISSELLE & SKLAR, LLP

By ' K?%ZD

Donald L. Otto, Registration No. 22,125

1621 Euclid Avenue — 19" Floor
Cleveland, Ohio 44115-2191

Phone: 216-621-1113
Fax: 216-621-6165
ZASEC177\glol\p108usb\REPLY TO OA OF 5-8-03.doc
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE

Uaited States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS "J
P.O.Box 1450 A’
Alcxandria, Virginia 22313-1450
‘www.uspto.gov
r APPLICATION NO. [ FILING DATE FIRST NAMED INVENTOR t ATTORNEY DOCKET NO. | CONFIRMATION NOJ
10/232,047 08/30/2002 Jeffery R. Parker GLOLP0108USB 6402
7590 11/03/2003 | EXAMINER I
Donald L. Otto . WARD, JOHN A
Renner, Otto, Boisselle & Sklar, LLP '
19th Floor ] ART UNIT [ papernNUMBER |
1621 Euclid Avenue 2875

Cleveland, OH 44115-2191
DATE MAILED: 11/03/2003

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 10/03)
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t Application No. . Applicant(s)

P 10/232,047 PARKER, JEFFERY R.
Office Action Summary

Examiner Art Unit

John A. Ward 2875 ﬁﬂ/

-- Th MAILING DATE of this communication app ars on the cover sheet with the correspondenc address --
Period for Reply

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM
THE MAILING DATE OF THIS COMMUNICATION.
Extensions of time may be available under the provisions of 37 CFR 1.136(a). In no event, however, may a reply be timely filed
after SIX (6) MONTHS from the mailing date of this communication.
- Ifthe period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely.
- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication.
- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.5.C. § 133).
- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any
earned patent term adjustment. See 37 CFR 1.704(b).

Status
N Responsive to communication(s) filed on 07 August 2003 .
2a)] This action is FINAL. 2b)X] This action is non-final.

3)] Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 453 0.G. 213.
Disposition of Claims

4K Claim(s) 132-160 is/are pending in the application.
4a) Of the above claim(s)

'5)l:l Claim(s) is/are allowed.

6)X Claim(s) 132 is/are rejected.

7 Claim(s) 133-160 is/are objected to.

8)] Claim(s)
Application Papers

is/are withdrawn from consideration.

are subject to restriction and/or election requirement.

9)] The specification is objected to by the Examiner.
10)] The drawing(s) filed on is/are: a)] accepted or b)__] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
11)_] The proposed drawing correction filed on is: a)[] approved b)[_] disapproved by the Examiner.
If approved, corrected drawings are required in reply to this Office action.
12)[]] The oath or declaration is objected to by the Examiner.
Priority under 35 U.S.C. §§ 119 and 120
13)J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)J Al b)[J Some* ¢)[J None of:
1. Certified copies of the priority documents have been received.
2. Certified copies of the priority documents have been received in Application No.

3.[J Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

14)] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application).

a) (] The translation of the foreign language provisional application has been received.
15)] Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121.
Attachment(s)

1) E Notice of References Cited (PTO-892) 4) D Interview Summary (PT0-413) Paper No(s). .
2) D Notice of Draftsperson's Patent Drawing Review (PT0-948) 5) [:] Notice of Informal Patent Application (PTO-152)
3) D Information Disclosure Statement(s) (PTO-1449) Paper No(s) . 6) D Other:

U.S. Patent and Trademark Office
PTOL-326 (Rev. 04-01) Office Action Summary Part of Paper No. 8
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Application/Control Number: 10/232,047 Page 2
Art Unit: 2875

DETAILED ACTION
Double Patenting

The nonstatutory double patenting rejection is based on a judicially created
doctrine grounded in public policy (a policy reflected in the statute) so as to prevent the
unjustified or improper timewise extension of the "right to exclude" granted by a patent
and to prevent possible harassment by multiple assignees. See In re Goodman, 11
F.3d 1046, 29 USPQ2d 2010 (Fed. Cir. 1993); In re Longi, 759 F.2d 887, 225
USPQ 645 (Fed. Cir. 1985); In re Van Ornum, 686 F.2d 937, 214 USPQ 761 (CCPA
1982); In re Vogel, 422 F.2d 438, 164 USPQ 619 (CCPA 1970);and, /n re Thorington,
418 F.2d 528, 163 USPQ 644 (CCPA 1969).

A timely filed terminal disclaimer in compliance with 37 CFR 1.321(c) may be
used to overcome an actual or provisional rejection based on a nonstatutory double
patenting ground provided the conflicting application or patent is shown to be commonly
owned with this application. See 37 CFR 1.130(b).

Effective January 1, 1994, a registered attorney or agent of record may sign a
terminal disclaimer. A terminal disclaimer signed by the assignee must fully comply with
37 CFR 3.73(b).

Claim 132 is rejected under the judicially éreated doctrine of obviousness-type
double patenting as being unpatentable over blaims 1-4, 6, 12,17, and 25 of U.S.
‘Patent No. 5,613,751. Although the conflicting claims are not identical, they are not
pateﬁtably distinct from each other because claims 1-4, 6, 12, 17, and 25 of the prior art
of Parker et al incorporate all the limitations of the claimed invention in claim 132 of the
instant application. |
Therefore it would have been obvious to one having ordinary skill in the art at the
time the invention was made to combine all the limitations of the prior art of Parker et al
and provide the same invention as claimed in the instant application since each

limitation cited in the prior art of Parker et al would yield the same results.

Allowable Subject Matter
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Application/Control Number; 10/232,047 Page 3
Art Unit: 2875

Claims 133-160 are objected to as being dependent upon a rejected base claim,
but would be allowable if rewritten in independent form including all of the limitations of

the base claim and any intervening claims.

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to John A. Ward whose telephone number is 703-305-
5157. The examiner can normally be reached on Monday - Friday.

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sandra O'Shea can be reached on 703-305-4939. The fax phone number
for the organization where this application or proceedihg is assigned is (703) 872-9306.

Any inquiry of a general nature or relating to the status of this application or
proceeding should be directed to the receptionist whose telephone number is 703-308-

0596.

JAW .
October 27, 2003 Patent Examiner AU 2875
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. Application/Control No, b | Qpplican.t(sz/lPatent Under
eexamination
Notice of References Cited 10/23.2'O47 PARKER JEFFERV R
R Examiner Art Unit
B John A, Ward 2875 Page 1 of 1
U.S. PATENT DOCUMENTS
* c(,umg‘é?i':i'l‘mhﬁﬂf’aﬁﬁ Code Mm%t\?w Name Classification
A | US-5,613,751 03-1997 Parker et al. 362/31
B | US-
c | US-
D j US-
E | US-
F | Us-
G | US-
H | US-
b US-
J | Us-
K | US-
Us-
M | US-
FOREIGN PATENT DOCUMENTS
* c.aumfy)%%‘é'iﬁlmmﬁé Code MMI?\et\((eYY Country Name Classification
T
5 ;
p
Q
R
S
T
NON-PATENT DOCUMENTS
* Include as applicable: Author, Title Date, Publisher, Edition or Volume, Pertinent Pages)
U
A
w
X

*A copy of this reference is not being furnished with this Office action. (See MPEP § 707.05(a).)
Dates in MM-YYYY format are publication dates. Classifications may be US or foreign.

U.8, Patent and Trademark Office
PTO-892 (Rev. 01-2001)

MBI_000160
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CERTIFICATE OF MAILING (37 CFR 1.8a)

| hereby certify that this paper (along with any paper referred to as being attached or enclosed) is being
deposited with the United States Postal Service on the date shown below with sufficient postage as first class
mail in an envelope addressed to: Commissioner for PaterfTs,
1450.

~ Date: %/;/ﬂg!

~0. Box 1450,

% Alexandria, Virginia 22313-
A ol AL (’%D
7

Donald L. Otto
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Attorney Docket GLOLP0108USB
In re PATENT application of

Jeffery R. Parker

-l
g
e a3 @
o © O
< = m
Serial No. 10/232,047 2 o m
m <2 o
Filed August 30, 2002 o
©
(=
For: LIGHT EMITTING PANEL ASSEMBLIES e
Art Unit 2875
Confirmation No. 6402

John A. Ward, Examiner

REPLY TO OFFICE ACTION OF NOVEMBER 3, 2003
Commissioner for Patents
P.O. Box 1450

Alexandria, Virginia 22313-1450
Sir:

In reply to the Office Action of November 3, 2003, further and favorable

consideration of all of the pending claims 132-162 is respectfully requested in view of
the following remarks/arguments.
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REMARKS/ARGUMENTS

Claims 132-162 remain in the application. Claims 1-131 have been canceled.
All of the pending claims 132-162 read on the elected species of Figs. 3, 5.

Claim 132 is rejected under the judicially created doctrine of obviousness-type
double patenting as being unpatentable over claims 1-4, 6, 12, 17 and 25 of U.S. Patent
No. 5,613,751 (the ‘751 patent). According to the Examiner, although the conflicting
claims are not identical, they are not patentably distinct from each other because claims
1-4, 6, 12, 17 and 25 of the ‘751 patent incorporate all of the limitations of the claimed
invention in claim 132 of the instant application.

Applicant's attorney respectfully disagrees with this rejection. Nevertheless, a
terminal disclaimer in compliance with 37 CFR 1.321(c) is filed herewith to overcome
this rejection based on a non-statutory double patenting ground. Accordingly, claim 132
is submitted as allowable.

Claims 133-160 were objected to as being dependent upon a rejected base claim
(i.e., claim 132) but were indicated to be allowable if rewritten in independent form
including all of the limitations of the base claim and any intervening claims. However,
since claim 132 is now presumably allowable, claims 133-160 are also allowable.
Moreover, claims 161 and 162 depend from claim 132 and are also submitted as
allowable.

In view of the obviousness-type double patenting rejection of claim 132 based on
the ‘751 patent, the Examiner’s attention is directed to the following pending U.S. patent
applications which rely on the 751 patent for an earlier filing date:

Serial No. 09/256,275
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Serial No. 10/324,880
Serial No. 10/324,882
Serial No. 10/325,573
Serial No. 10/619,815
Serial No. 10/688,296

In view of the foregoing, this application is now believed to be in condition for
final allowance of all of the pending claims 132-162, and early action to that end is
earnestly solicited. Should the Examiner disagree with applicant’s attorney in any
respect, it is respectfully requested that the Examiner telephone applicant’s attorney in
an effort to resolve such differences.

In the event that an extension of time is necessary, this should be considered a
petition for such an extension. If required, fees are enclosed for the extension of time
and/or for the presentation of new and/or amended claims. In the event any additional
fees are due in connection with the filing of this amendment, the Commissioner is
authorized to charge those fees to our Deposit Account No. 18-0988.

Respectfully submitted,

RENNER, OTTO, BOISSELLE & SKLAR, LLP

o plat e

Donald L. Otto
Registration No. 22,125

1621 Euclid Avenue — 19" Floor
Cleveland, Ohio 44115-2191
Phone: 216-621-1113
Fax: 216-621-6165

ZASEC177\GLOL\P108USB\REPLY TO OA OF 11-3-03.doc
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PTO/SB/26 (08-0 o
Approved for use through 07/31/2006. OMB 0651-003}
U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERC

g
o FEB 05 g4 g
der e Paperwork Reduiction Act of 1995, no persons are required to respond to a collection of infarmation unless it displays a valid OMB control number.
Docket Number (Optional)

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING ,
REJECTION OVER A PRIOR PATENT 0% 108USB

In re Application of: Jeffery R. Parker

Application No.: 10/232,047

Filed: August 30, 2002

For: LIGHT EMITTING PANEL ASSEMBLIES \
of 100 percent Later&st in

A
Solid State Opto Limited | the instant application hereby
disclaims, except as provided below, the terminal part of the statutory term of any patent granted on the instant application,

The owner*,
which would extend beyond the expiration date of the full statutory term defined in 35 U.S.C. 154 and 173, as presently
. The owner hereby agrees that any patent

shortened by any terminal disclaimer, of prior Patent No. 5,613,751
so granted on the instant application shall be enforceable only for and during such period that it and the prior patent are
commonly owned. This agreement runs with any patent granted on the instant application and is binding upon the grantee,

its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of any patent granted on the instant
application that would extend to the expiration date of the full statutory term as defined in 35 U.S.C. 154 and 173 of the
isclaimed in

i mbobiidarily A

prior patent, as presently shortened by any terminal disclaimer, in the event that it later: expires for failure to pay a
srisdiction, is statuterily d

mmaintenance fee, is held unenforceable, is found invalid by & count of competent ju

whole or terminally disclaimed under 37 CFR 1.321, has all claims canceled by a reexamination certificate, is reissued, or
is in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal
disclaimer,

Check either box 1 or 2 below, if appropriate.
1 D For submissions on behalf of an organization (e.g., corporation, partnership, university, government agency,

etc.), the undersigned is empowered to act on behalf of the organization.

k;

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

A
the United States Code and that such willful false statements may jeopardize the validity of the application or any patent

issued thereon. ’
—"
2. The undersigned is an attorney or agent of record. ; 5;'
X
/ /t/ 28104
v £ =5
Datery

02/10/2p04 SHINASST 00000050 10232047 Signature . ~J
ny FCa1pi4 110.00 0P _c(v [¢%] r(__‘g
Donald L. Otto 52. o _m

Typed or printed name 3 ~ :.E:"

58 M

216-621-1113 ':J =

Telephone Number g
o

Terminal disclaimer fee under 37 CFR 1.20(d) included.
WARNING: Information on this form may become public. Credit card information should not
be included on this form. Provide credit card information and authorization on PTO-2038.

*Statement under 37 CFR 3.73(b) is required if terminal disclaimer is signed by the assignee (owner).

Form PTO/SB/96 may be used for making this certification. See MPEP § 324.
This collection of information is required by 37 CFR 1.321. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments
on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2,
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PTO/SB/21 (08-03)
Approved for use through 08/30/2003. OMB 0651-0031

tent and Trademark Office; U.8. DEPARTMENT OF COMMERCE

U.8. Pal
r.

are 1eq ire gilore 2 e
Application Number 10/232,047
TRANSMITTAL Filing Date August 30, 2002
FORM First Named Inventor Jeffery R. Parker
’ (to be used for all correspondence after initial filing) Art Unit 2875
Examiner Name John A. Ward
Y Attorney Docket Number
Total Number of Pages in This Submission ‘ GLOLPO108USE

ENCLOSURES  (Check all that apply)
After Allowance communication

Fee Transmittal Form D Drawing(s) L___l to Technology Center (TC)
Appeal Communication to Board
.
Fee Attached Licensing-related Papers of Appeals and Interferences
D o D Appeal Communication to TC
Amendment/Reply Petition (Appeal Notice, Briof, Reply Brief)
I:I Petition to Convert to a [:I '
After Final Provisional Application Proprietary Information
[:I D Power of Attorney, Revocation D
Affidavits/declaration(s) Change of Correspondence Address Status Letter
(I (/] . L 1 Oiher Enciosue(s) (please
I_] Extension of Time Request M Terminal Disclaimer I.__I Identify below):
D Express Abandonment Request I:l Request for Refund p
o
D Information Disclosure Statement [] CD, Number of CD(s) =
[
[T] Gertfed Copy ofProry [Remarks | ~
Document(s) g r'cg I
< -
D Response to Missing Parts/ Sy m
Incomplete Application g —
T o K
Response to Missing Parts m = Ty
under 37 CFR 1.52 or 1.53 'i"; = O
©
S
SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT

zirm Donalg.k~ Reg. No. 22,125
Individual name /yw\ yi z ﬂ
Signat !

ignature ,/1/ Lﬂ// Z/ﬂ(«/

Date February 3, 2004

CERTIFICATE OF TRANSMISSION/MAILING

| hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal Service with
sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on

the date shown below.

Typed or printed name
Donald }/ﬂﬂ'o\ A
. g Date
‘ (/ / @/K {{2, ) 2/3/04 )
ana ure s / /V

This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benefit by the public which is to file (and by the USPTO to
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to 12 minutes to complete, including
gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the
amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS

ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.
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PTO/SB/17 (08-03)

Approved for use through 07/31/2006. OMB 0651-0032

U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

n llection of information unless it displays a valid OMB control number,

Complete if Known

FEE TRANSMITTAL Application Number | 10/232, 047
for FY 2003

First Named Inventor |Jeffery R. Parker
Effective 01/01/2003. Patent fees are subject to annual revision. 4

O . ) ) Examiner Name John A. Ward

| Applicant claims small entity status. See 37 CFR 1.27 At Unit 5875

) \_TOTAL AMOUNT OF PAYMENT $) 110.00 Attorney Docket No. | GLOLP0108USB W,
METHOD OF PAYMENT (check all that apply) FEE CALCULATION (continued)

Check D Credit card ﬁ Money DOther ﬁNone 3. ADDITIONAL FEES

beposit Account Order Large Entity , Small Entity
eposit Account:

Fee Fee |Fee Fee
Eeposn 18-0988 Code (3) |Code (8) Fee Description
Nﬁ(r:‘v?gg; 1051 130 {2051 65 Surcharge - late filing fee or oath
Deposit | Renner, Otto, Boisselle & 1052 50 |2052 25 Surcharge - late provisional filing fee or
Aﬁgﬁggt sklar, LLP cover sheet

i

1053 130 |1053 130 Non-English specification
1812 2,520 [ 1812 2,520 For filing a request for ex parte reexamﬂ’natlon
1804 920*1 1804 920° Requesting publication of SIR prior to2?

The Director is authorized to: (check all that apply)
Charge fee(s) indicated below Credit any overpayments

A A b o SN Lt

LY ) Charge any additional fae(s) during the pendency of this appiicaiion|

Examiner action 2 T—x
E]Charge fee(s) indicated below, except for the filing fee 1805 1,840*] 1805 1,840* Requesting publication of SR after <> 1 {1
to the above-identified deposit account. Examiner action 5-2 b 4
FEE CALCULATION 1251 110 2251 55 ExtenS{on for reply wnithl.n first month PR r_T_'}
1. BASIC FILING FEE 1252 420| 2252 210 Extension for reply within second mo% e
qLa.rge Entity Small Entity 1253 950 | 2253 475 Extension for reply within third monthr—:' gé, 1]
WF%ea r:ee F?e E Fee Description Fee Pald | 1254 1480 [ 2254 740 Extension for reply within fourth montf® 4= O
1001 770 2001 385 Utility filing fee 1255 2,010 | 2255 1,005 Extension for reply within fifth month g
1002 340 {2002 170 Design filing fee 1401 330 [ 2401 165 Notice of Appeal o
1003 530 2003 265 Plant filing fee 1402 330 | 2402 165 Filing a brief in support of an appeal
1004 770 |2004 385 Reissue filing fee 1403 290 | 2403 145 Request for oral hearing
1005 160 2005 80 Provisional filing fee 1451 1,510 | 1451 1,510 Petition to institute a public use proceeding
SUBTOTAL (1) 1452 110 | 2452 55 Pefition to revive - unavoidable
EXTRA CLAI TILITY AND R 1453 1,330 | 2453 665 Petition to revive - unintentional
2.EX M FEES FOR UTIL Fee from EISSUE 1501 1,330 | 2501 655 Utility issue fee (or reissue)
Ext%-s Ef_mfj Fee Paid| 1502 480 | 2502 240 Designissue fee
ngﬂg‘:‘ 20m=L I X {:; 1503 640 [ 2503 320 Plantissue fee
Claims -3= x| | 4 1460 130 | 1460 130 Petitions to the Commissioner
e Dependen
ulip P l:] =I:] 1807 50| 1807 50 Processing fee under 37 CFR 1.17(q)
WW Fee Description 1806 180 | 1806 180 Submission of Information Disclosure Stmt
ree Description . .
Code ($) Code ($) 8021 40| 8021 4 Recordmg.each patent assignment per
1202 18 2202 9 Claims in excess of 20 0 property (times number of properties)
e 1809 770 | 2809 385 Filing a submission after final rejection
1201 86 2201 43 Independent claims in excess of 3 (37 CFR 1.129(a))
1203 290 2203 145 Multiple dependent claim, if notpaid | 1810 770 | 2810 385 For each additional invention to be
1204 86 2204 43 ™ Reissue independent claims examined (37 CFR 1.129(b))
over original patent 1801 770 | 2801 385 Request for Continued Examination (RCE)
1205 18 2205 9 ** Reissue claims in excess of 20 1802 900| 1802 900 Request for expedited examination
and over original patent of a design application
SUBTOTAL (2) Other fee (specify) _Terminal Disclaimer 110
“or number previously paid, if greater; For Reissues, see above “Reduced by Basic Filing Fee Paid SUBTOTAL (3) I($) 110.00
SUBMITTED BY TN (Complete (if applicable)
Neme (inType) | Dorfald L). Otto /) Registiaion No-§ 55 1 55 Telephone (216) 621-1113
Signature K oAy / L S //,@() Date |2/3/04

WARNING: Informatlon on thls form may become public. Credit card information should not

be included on this form. Provide credit card information and authorization on PTO-2038.
This collection of information is required by 37 CFR 1.17 and 1.27. The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 12 minutes to complete,
including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on
the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and
Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commissioner for P ts, P.O. Box 1450, Alexandria, VA 22313-1450,

If you need assistance in completing the form, call 1-800-PTQ-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450
.BOV

www.uspto.

NOTICE OF ALLOWANCE AND FEE(S) DUE

7590 03/09/2004 | EXAMINER |
Donald L. Otto WARD, JOHN A
Renner, Otto, Boisselle & Sklar, LLP
19th Floor | ART UNIT | paerNumBER ]
1621 Euclid Avenue 2875

Cleveland, OH 44115-2191 DATE MAILED: 03/09/2004

APPLICATION NO, l FILING DATE I FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. | CONFIRMATION NO. ]
10/232,047 08/30/2002 Jeffery R. Parker GLOLP0108USB 6402
TITLE OF INVENTION: LIGHT EMITTING PANEL ASSEMBLIES

[ APPLN. TYPE [ SMALL ENTITY ] ISSUE FEE [ PUBLICATION FEE ] TOTAL FEE(S) DUE | DATE DUE |
nonprovisional NO $1330 $300 $1630 06/09/2004

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 US.C. 151. THE ISSUE FEE DUE INDICATED ABOVE
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL
BE REGARDED AS ABANDONED.

HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current If the SMALL ENTITY is shown as NO:
SMALL ENTITY status:
A. If the status is the same, pay the TOTAL FEE(S) DUE shown A. Pay TOTAL FEE(S) DUE shown above, or
above.

B. If the status is changed, pay the PUBLICATION FEE (if B. If applicant claimed SMALL ENTITY status before, or is now
required) and twice the amount of the ISSUE FEE shown above claiming SMALL ENTITY status, check the box below and enclose
and notify the United States Patent and Trademark Office of the the PUBLICATION FEE and 1/2 the ISSUE FEE shown above.

change in status, or O Applicant claims SMALL ENTITY status.
See 37 CFR 1.27.

II. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be
completed and an extra copy of the form should be submitted.

III. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3

PTOL-85 (Rev. 11/03) Approved for use through 04/30/2004.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail

or Fax

Mail Stop ISSUE FEE
Commissioner for Patents

P.O. Box 1450

Alexandria, Virginia 22313-1450

(703) 746-4000

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if requin:ed{).
appropriate. All further correspondence including the Patent, advance orders and notification of maintenance fees will

Blocks 1 through 4 should be completed where
e mailed to the current correspondence address as

indicated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for

maintenance fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Legibly mark-up with any corrections or use Block 1)

7590

Donald L. Otto

Renner, Otto, Boisselle & Sklar, LLP
19th Floor

1621 Euclid Avenue

03/09/2004

Note: A certificate of mailing can only be used for domestic mailings of the
Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Eapers. Each additional paper, such as an assignment or formal drawing, must
ave its own certificate of mailing or transmission.

Certificate of Mailing or Transmission
1 hereb cenigy that this Feeg) Transmittal is being deposited with the United
States Postal Service with sufficient postage for first class mail in an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
transmitted to the USPTO, on the date indicated below.

Cleveland, OH 44115-2191 (Depositor's name)
(Signature)
(Date)
I APPLICATION NO. | FILING DATE I FIRST NAMED INVENTOR l ATTORNEY DOCKET NO. | CONFIRMATION NO.
10/232,047 08/30/2002 Jeffery R. Parker GLOLP0108USB 6402
TITLE OF INVENTION: LIGHT EMITTING PANEL ASSEMBLIES
( APPLN. TYPE | sMaLLENTITY [ ISSUE FEE | pusLicATION FEE [ rorALFEES)DUE | DATE DUE
nonprovisional NO $1330 $300 $1630 06/09/2004
I EXAMINER I ART UNIT | CLASS-SUBCLASS ]
WARD, JOHN A 2875 362-031000

2. For printing on

1. Chansge of correspondence address or indication of "Fee Address" (37
.363). names of up to

CFR 1

0 Change of correspondence address (or Change of Correspondence
Address form PTO/SB/122) attached.

0 "Fee Address" indication (or "Fee Address" Indication form
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer

Number is required. will be printed.

the patent front page, list (1) the
3 registered patent attorneys or |

agents OR, alternatively, (2) the name of a single

firm (having as a member a registered attorney or 5
agent) and the names of up to 2 registered patent
attorneys or agents. If no name is listed, no name 4

w

. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. Inclusion of assignee data is only appropriate when an assignment has

been previously submitted to the USPTO or is being submitted under separate cover. Completion of this form is NOT a substitute
(B) RESIDENCE: (CITY and STATE OR COUNTRY)

(A) NAME OF ASSIGNEE

Please check the appropriate assignee category or categories (will not be printed on the patent);

for ﬁYing an assignment.

Qindividual O corporation or other private group entity [ government

4a. The following fee(s) are enclosed:
Q Issue Fee
Q Publication Fee
O Advance Order - # of Copies

4b. Payment of Fee(s):

0 A check in the amount of the fee(s) is enclosed.
Q Payment by credit card. Form PTO-2038 is attached.

Q The Director is hereby authorized by charge the required fee(s), or credit any overpayment, to
Deposit Account Number

(enclose an extra copy of this form).

Director for Patents is requested to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.

(Authorized Signature) (Date)

NOTE; The Issue Fee and Publication Fee (if required) will not be accepted from anyone
other than the applicant; a registered anomeg' or agent; or the assignee or other party in
interest as shown by the records of the United States Patent and Trademark Office.

This collection of information is required by 37 CFR 1.311. The information is required to
obtain or retain a benefit by the public which is to file (and by the USPTOQ to process) an
application. Confidentiality i1s governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is
estimated to take 12 minutes to comglete, including gathering, preparing, and submitting the
completed application form to the USPTO. Time will vary depending upon the individual
case. Any comments on the amount of time you require to comF ete this form and/or
suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, Alexandria, Virginia
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
SEND TO: Commissioner for Patents, Alexandria, Virginia 22313-1450.

Under the Paperwork Reduction Act of 1995, no

. : k n £ 5 %ersons are required to respond to a
collection of information unless it displays a valid OM

control number.

TRANSMIT THIS FORM WITH FEE(S)

PTOL-85 (Rev. 11/03) Approved for use through 04/30/2004. OMB 0651-0033
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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.usplo.gov

[ APPLICATIONNO. | FILING DATE FIRST NAMED INVENTOR lATTORNEY DOCKET NO. [ CONFIRMATION NO. |
10/232,047 08/30/2002 Jeffery R. Parker GLOLPO108USB 6402
7590 03/09/2004 L EXAMINER —I
Donald L. Otto WARD, JOHN A
Renner, Otto, Boisselle & Sklar, LLP
19th Floor L ART UNIT ] PAPER NUMBER l
1621 Euclid Avenue 2875

Cleveland, OH 44115-2191
DATE MAILED: 03/09/2004

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is O day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) system (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (703) 305-1383. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at (703) 305-8283.

Page 3 of 3
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Application No. Applicant(s)
. . 10/232,047 PARKER, JEFFERY R.
John A. Ward 2875

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. X This communication is responsive to 05 February 2004.
2. X The allowed claim(s) is/are 132-162.
3. [X The drawings filed on 30 August 2002 are accepted by the Examiner.

4. X Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)X] Al b)[J Some* c¢)[J None of the:
1. [ Certified copies of the priority documents have been received.
2. [X Certified copies of the priority documents have been received in Application No. 08/637,607 .
3. [0 Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received: ______

Applicant has THREE MONTHS FROM THE “MAILING DATE" of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

5.[] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

6. [J CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a)d including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date .

(b) O including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date .

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

7. ] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)

1. [J Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application (PTO-152)
2. [ Notice of Draftperson's Patent Drawing Review (PTO-948) 6. [J Interview Summary (PTO-413),

: Paper No./Mail Date .
3. [J Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. [ Examiner's Amendment/Comment
Paper No./Mail Date
4. [J Examiner's Comment Regarding Requirement for Deposit 8. X Examiner's Statement of Reasons for Allowance
of Biological Material 9. [J Other .
U.S. Patent and Trademark Office
PTOL-37 (Rev. 1-04) Notice of Allowability Part of Paper No./Mail Date 20272004
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Application/Control Number: 10/232,047 Page 2
Art Unit: 2875

DETAILED ACTION
Drawings

Drawing objection given on May 8, 2003 have been withdrawn.

Terminal Disclaimer

The terminal disclaimer filed on February 5, 2004 disclaiming the terminal portion
of any patent granted on this application, which would extend beyond the expiration
date of 5613751 has been reviewed and is accepted. The terminal disclaimer has been
recorded.

Allowable Subject Matter

Claims 132-162 are allowed.

The following is an examiner’s statement of reasons for allowance: Regarding
claim 132, the terminal disclaimer as indicated above, overcomes the obvious double
patenting rejection given in the prior office action of May 8, 2003.

Claims 133-162 are allowable because of its dependency upon claim 132.

Any comments considered necessary by applicant must be submitted no later
than the payment of the issue fee and, to avoid processing delays, should preferably
accompany the issue fee. Such submissions should be clearly labeled “Comments on
Statement of Reasons for Allowance.”

Any inquiry concerning this communication or earlier communications from the
examiner should be directed to John A. Ward whose telephone number is 571-272-

2386. The examiner can normally be reached on Monday - Friday.
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Application/Control Number: 10/232,047 Page 3
Art Unit: 2875

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s
supervisor, Sandra O'Shea can be reached on 571-272-2378. The fax phone number
for the organization where this application or proceeding is assigned is 703-872-9306.

Information regarding the status of an application may be obtained from the
Patent Application Information Retrieval (PAIR) system. Status information for
published applications may be obtained from either Private PAIR or Public PAIR.
Status information for unpublished applications is available through Private PAIR only.
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should
you have questions on access to the Private PAIR system, contact the Electronic

Business Center (EBC) at 866-217-9197 (toll-free).

JAW Johh A. Ward
February 27, 2004 Patent Examiner AU 2875
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. Application No. Applicant(s
Index of Claims PP Pplicantis)
10/232,047 PARKER, JEFFERY R.
Examiner Art Unit
John A. Ward 2875
. (Through numeral)
v | Rejected - Cancelled n| Non-Elected A Appeal
=| Allowed + Restricted || Interference (o] Objected
Claim Date Claim Date Claim Date
5| & g s | 2|3
gD 5 E| 2|
w (@] e} w o ||
1 51 101
2 52 102
3 53 103
4 54 104
5 55 105
6 56 106
7 57 107
8 58 108
9 59 109
10 60 110
11 61 111
12 62 112
13 63 113
14 64 114
15 65 115
16 66 116
17 67 17
19 69 119
20 70 120
21 71 121
22 72 122
23 73 123
24 74 124
25 75 125
26 76 126
27 77 127
28 78 128
29 79 128
30 80 130
31 81 131
32 82 1 1132]=
33 83 2 |133}|=
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50 100 150 | =

U.S. Patent and Trademark Office Part of Paper No. 20272004
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. . Application No. Applicant(s
Index of Claims (continued) PP PP ts)
10/232,047 PARKER, JEFFERY R.
Examiner Art Unit
John A. Ward 2875
. (Through numeral)
v | Rejected - Cancelled N| Non-Elected Appeal
=| Allowed + Restricted I'| Interference Objected
Claim Date Date Date
5| g3
£12|8
20 [151] = 201
21 {152 = 202
22 [153] = 203
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25 1156 = 206
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198 248
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200 250
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Search Notes Application No. Applicant(s)
10/232,047 PARKER, JEFFERY R.
Examiner Art Unit
' John A. Ward 2875
SEARCH NOTES
SEARCHED (INCLUDING SEARCH STRATEGY)
Class Subclass Date Examiner DATE EXMR
Updated Search 2/12712004 JAW
INTERFERENCE SEARCHED
Class Subclass Date Examiner
Files Unavailable 2/27/2004 JAW
U.S. Patent and Trademark Office Part of Paper No. 20272004
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< %4
MAY 1 8 2004 &

LA . . . . .
v Complet&and send this form, together with applicable fee(s), to: Mail ~ Mail Stop ISSUE FEE
2 . Commissioner for Patents
4/,\" & P.O. Box 1450
TRADEM Alexandria, Virginia 22313-1450
or Fax  (703) 746-4000
INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if I‘qulil:ed{; Blocks | through 4 should be completed where
@pgropriate. All further correspondenge including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as
mn

icated unless corrected below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenance fee notifications.

. PART B - FEE(S) TRANSMITTAL .

CURRENT CORRESPONDENCE ADDRESS (Note: Legibly mark-up with any corrections or use Block 1) Note: A certificate of mailing can only be used for domestic mailings of the
. Fee(s) Transmittal. This certificate cannot be used for any other accompanying
Eapcr_s. Each additional paper, such as an assignment or formal drawing, must
7590 03/09/2004 ave its own certificate of mailing or transmission.
: Donald L. Otto Certificate of Mailing or Transmission th
; I hereby certify that this Fee(s) Transmittal is being deposited with the United
Renner, Otto, Boisselle & Sklar, LLP States Postal Service with su&wient postage for first class mail in an envelope
19th Floor addressed to the Mail Stop ISSUE FEE address above, or being facsimile
1621 Euclid Avenue transmitted to the-USRTO, on the date indicated below.
Cleveland, OH 44115-2191 Dona)d L. Opto , /) (Deposiors name)
o el AL (i
SRR~
May /17, 2004 ° )
APPLICATIONNO. | FILING DATE | FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. | CONFIRMATION NO. |
10/232,047 08/30/2002 Jeffery R. Parker GLOLP(O108USB 6402
TITLE OF INVENTION: LIGHT EMITTING PANEL ASSEMBLIES
( APPLN. TYPE | smaLentmy ] ISSUE FEE | puBLICATIONFEE | roraLFeEs)puE | DATE DUE j
nonprovisional NO $1330 $300 $1630 06/09/2004
I EXAMINER l ART UNIT | CLASS-SUBCLASS ]
WARD, JOHN A : 2875 362-031000

1. Chanfe of correspondence address or indication of "Fee Address" (37 2. For printing on the patent front page, list (1) the Renner, Otto, Boisselle
CFR 1.363). names of up to 3 registered patent attorneys or |__ & Sklar, LLP

0 Change of correspondence address (or Change of Correspondence agents O}.{’ alternatively, (2) theA name of a single
Address form PTO/SB/122) attached. firm (having as a member a registered attorney or o

[J "Fee Address" indication (or "Fee Address" Indication form agent) and the names of up to 2 registcred patent
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer attornieys or agents. If no name is listed, no name 3

Nuniber is required. will be printed.
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assignee is identified below, no assignee data will appear on the patent. Inclusion of assignee data is onlif appropriate when an assignment has

been previously submitted to the USPTO or is being submitted under separate cover. Completion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Solid State Opto Limited British VirginoIslands
Please check the appropriate assignee category or categories (will not be printed on the patent); Qindividual 8 corporation or other private group entity [ government
4a. The following fee(s) are enclosed: 4b..Payment of Fee(s):

i Issue Fee $1330 & A check in the amount of the fee(s) is enclosed.  $1645

“ B Publication Fee  $300 [ Payment by credit card. Form PTO-2038 is attached. Charge deficiencies anly.
M Advance Order - # of Copies 5 (515) The Director is hereby fgm%gy charge the required fee(s), or credit any overpayment, to

Deposit Account Number (enclose an extra copy of this form).

Director for Patentg to apply the Issue Fee and Publication Fee (if any) or to re-apply any previously paid issue fee to the application identified above.

)
%/% o 5/17/04

NOTE; The Isfue Fee and Publication Fee (if required) will not be accepted from anyone
other than the applicant; a registered attorney or agent; or the assignee or other parly in 4

interest as shown by the records of the United States Patent and Trademark Office. i 05/20/2004 HVUONG2 00000015 10232047

This collection of information is re%uired by 37 CFR 1.311. The information is required to 01 FC:1504 :
obtain or retain a benefit by the public which is to file (and by the USPTO to process) an . 300,00 op
application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is 02 FC:1501 1330.00 0P
estimated to take 12 minutes to complete, including gathering, preparing, and submitting the 03 FC:8001 : .
completed application form to the SP'llOt Time will vary depending upon the individual 15.00 gp
case. Any comments on the amount of time you require to complete this form and/or
suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, Alexandria, Virginia
22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS.
SEND TO: Commissioner for Patents, Alexandria, Virginia 22313-1450,

Under the Paperwork Reduction Act of 1995, no %ersons are required to respond to a
collection of information unless it displays a valid OMB control number.

. (Authorized Sig{1am7) vonald

TRANSMIT THIS FORM WITH FEE(S)
PTOL-85 (Rev. 11/03) Approved for use through 04/30/2004. OMB 0651-0033  U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
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CERTIFICATE OF MAILING (37 CFR 1.8a)

ereby certify that this paper (along with any paper referred to as being attached or enclosed) is being
eposited with the United States Postal Service on the date shown below with sufficient postage as first class

mail in an envelope addressed to: Attention: Certificate of £0rrectians Branch, Commjissioner for Patents, P.O.
Box 1450, Alexandria, Virginia 22313-1450.

. o/
Date: July 26, 2004 A A//

7 Donald L.

A, 3

Docket No. GLOLP0108USB

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Patent Number: 6,755,547+

Issued: June 29, 2004
Name of Patentee: Jeffery R. Parker -
Title: LIGHT EMITTING PANEL ASSEMBLIES Cer‘flflcate

JUL 3 02004
Commissioner for Patents ’ .
”  P.O.Box 1450 of Correction

Alexandria, Virginia 22313-1450

ATTENTION: - Decision and Certificate of Correction
Branch of the Patent Issue Division

REQUEST FOR CERTIFICATE OF CORRECTION OF PATENT
FOR PTO MISTAKE (37 C.F.R. section 1.322(a))

Request is made for issuance of a certificate of correction to correct USPTO
mistakes in the printing of the subject patent. Attached hereto in duplicate is Form
PTO/SB/44 with at least one copy being suitable for printing.

The exact page and line numbers in the application where the correct language
is found are:

Reply filed August 7, 2003, claim 132, line 7
Reply filed August 7, 2003, claim 148, line 2
Reply filed August 7, 2003, claim 149, line 2
Reply filed August 7, 2003, claim 150, line 2
Reply filed August 7, 2003, claim 151, line 2
Reply filed August 7, 2003, claim 152, line 2
Reply filed August 7, 2003, claim 153, line 2
Reply filed August 7, 2003, claim 154, line 2
Reply filed August 7, 2003, claim 156, line 2

AUG 02 2004
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Reply filed August 7, 2003, claim 159, line 4
Reply filed August 7, 2003, claim 161, lines 2 and 3

Please send the Certificate to:
Name: Donald L. Otto

Address: Renner, Otto, Boisselle & Sklar, LLP
1621 Euclid Avenue
Nineteenth Floor
Cleveland, Ohio 44115-2191

No fee is believed to be necessary. However, if the errors are found to be those
of the applicant, please charge any required fee to Deposit Account No. 18-0988,
, Docket No. GLOLP0O108USB. V

- Date: July 26, 2004 | K? %

Donald L. Otto
Registration No. 22,125
Attorney of Record

RENNER, OTTO, BOISSELLE & SKLAR, LLP
1621 Euclid Avenue

Nineteenth Floor

Cleveland, Ohio 44115-2191

(216) 621-1113

ZASEC177\GLOL\P108USB\REQUEST FOR CERTIFICATE OF CORRECTION OF PATENT.wpd
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A

PTO/SB/44 (04-04)

Approved for use through 04/30/2007. OMB 0651-0033
* U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
Under the Paperwork Reduction Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

(Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENTNO. : 6,755,547 () 2+
DATED : June 29, 2004

INVENTOR(S) : Jeffery R. Parker

It is certified that error appears in the above-identified patent and that said Letters Patent

is hereby corrected as shown below:

Claim 1, line 10, after "the" delete ",".

Claim 17, line 2, after "sheet" insert "or".

Claim 18, line 2, after "sheet" insert "or".
Claim 19, line 2, after "sheet" insert "or".
Claim 20, line 2, after "sheet” insert "or".
Claim 21, line 2, after "sheet" insert "or".
Claim 22, line 2, after "sheet" insert "or".

Claim 23, line 2, after "sheet" insert "or".
Claim 25, line 2, replace "haying" with "having".
Claim 28, line 4, after "shape" insert ",".

Claim 30, line 2, after "least" delete "to"; line 4, after "correction" insert ",

after "reflection" insert "".

MAILING : ADDRESS OF SENDER:

PATENT NO. 6,755,547 % 72—

No. of additional copies

=

This collection of information is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
(and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to take 1.0 hour to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address; COMMISSIONER FOR PATENTS

PO. Box 1450

Alexandnia, Vinginia 22313-1450

WWW,UEPLD. GOV

| APPLICATION NUMBER | PATENT NUMBER | GROUP ART UNTT ‘|  FrLEwRAPPERLOCATION |
10/232,047 6755547 2875 06B0

Change of Address/Power of Attorney
The following fields have been set to Customer Number 23908 on 02/28/2005

. Correspondeﬁce Address
« Power of Attorney

The address of record for Customer Number 23908 is:
RENNER OTTO BOISSELLE & SKLAR, LLP

1621 EUCLID AVENUE

NINETEENTH FLOOR

CLEVELAND, OH 44115

The Practitioners of record for Customer Number 23908 are:

PTO INSTRUCTIONS:

Please take the following action when the correspondence address has been changed to a customer
number:
1) Add 'ADDRESS CHANGE TO CUSTOMER NUMBER' on the next available content line of
the File Jacket.
2) Put a line through the old address on the File Jacket and enter the Customer Number as the
new address.

. 3) File this Notice in the File Jacket.

Please take the following action when the correspondence address has NOT been changed:
1) File this Notice in the File Jacket
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PTO/SBI44 (04-04)

Approved for use through 04/30/2607. OMB 0651-0033

© U.S. Palam and Trademaﬂ( Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1995, no p are required to respond to a coll ofi ion unless it displays a valid OMB controt number.
. {Also Form PTO-1050)

UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENTNO. : 6,755,547@7/
DATED : June 29, 2004

INVENTOR(S) - Jeffery R. Parker

It is certified that error appears in the above-identifi ed patent and that said Letters Patent
is hereby corrected as shown below:

Claim 1, line 10, after “the” delete ",".

Claim 17, line 2, after "sheet" insert "or”.
Claim 18, line 2, after "sheet" insert “or".
Claim 19, line 2, after "sheet" insert "or".
Claim 20, line 2, after "sheet” insert "or”.
Ciaim 21, line 2, after "sheet” insert "or".
Claim 22, line 2, after "sheet" insert "or”.
Claim 23, line 2, after "sheet" insert "or".

Claim 25, line 2, replace "haying” with "having".
Claim 28, line 4, after "shape” insert ",".

Claim 30, line 2, after “least” delete "to"; line 4, after "correction” insert ","; after "reflection” insert ",

MAILING . ADDRESS OF SENDER: PATENT NO. 6,755,547/ 12—

No. of additional copies

=

This coltection of in ion is required by 37 CFR 1.322, 1.323, and 1.324. The information is required to obtain or retain a benefit by the public which is to file
{and by tm USPIO to pmmss) an appucauun Confidentiality is govemned by 35 U.S.C. 122 and 37 CFR 1.14. This collection Is estimated 1o take 1.0 hour to

preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amoum of time you mqulre 10 complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Attention Certificate of Corrections Branch, Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.

If you need assistance in completing the form, call 1-800-PT0-9199 and select option 2.

AUG 02 2094
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UNITED STATES PATENT AND TRADEMARK OFFICE
CERTIFICATE OF CORRECTION

PATENT NO. : 6,755,547 B2 . Page 1 of 1
APPLICATION NO. : 10/232047

DATED : June 29, 2004

INVENTORC(S) : Jeffery R. Parker

Itis certified that error appears in the above-identified patent and that said Letters Patent is
hereby corrected as shown below:

Claim 1, line 10, after “the” delete “,”.

Claim 17, line 2, after “sheet” insert --or--.
Claim 18, line 2, after “sheet” insert --or--.
Claim 19, line 2, after “sheet” insert --or--,
Claim 20, line 2, after “sheet” insert --or--.
Claim 21, line 2, after “sheet” insert --or--.
Claim 22, line 2, after “sheet” insert --or--.
Claim 23, line 2, after “sheet” insert --or--.

Claim 25, line 2, replace “haying” with --having--.
Claim 28, line 4, after “shape” insert --,--.

Claim 30, line 2, after “least” delete “t0”; line 4, after “correction” insert --,--; after
“reflection” insert --,--.

Signed and Sealed this

Twelfth Day of December, 2006

JON W.DUDAS
Director of the United States Patent and Trademark Office
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2 UNITED STATES PATENT AND TRADEMARK OFFIGE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’
| APPLICATION NUMBER | PATENT NUMBER | GROUP ART UNIT | FILE WRAPPER LOCATION |

10/232,047 6755547 2875 06B0

O A

Correspondence Address/Fee Address Change

The following fields have been set to Customer Number 93969 on 03/09/2010
« Correspondence Address
« Power of Attorney Address

The address of record for Customer Number 93969 is:

93969

Rambus International Ltd
c¢/o Rambus Inc.

4440 El Camino Real

Los Altos, CA 94022

PART 1 - ATTORNEY/APPLICANT COPY
page 1 of 1
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNTTED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

PQ. Box 1450

Alexandria, Virginia 22313-1450

WWW.uspto.gov’
| APPLICATION NUMBER | PATENT NUMBER | GROUP ART UNIT | FILE WRAPPER LOCATION |

10/232,047 6755547 2875 06B0

N

Correspondence Address/Fee Address Change

The following fields have been set to Customer Number 93969 on 03/23/2010
« Correspondence Address

« Power of Attorney Address

The address of record for Customer Number 93969 is:

93969

Donald L. Otto (Rambus)

Renner, Otto, Boisselle & Sklar, LLP
1621 Euclid Avenue

19th Floor

Cleveland, OH 44115

PART 1 - ATTORNEY/APPLICANT COPY
page 1 of 1
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Case 2:13-¢v-00522 Document4 Filed 06/28/13 Page 1 of 2 PagelD #: 126

AQ 120 (Rev. 08/10)

TO:

Mail Stop 8

Director of the U.S, Patent and Trademark Office

P.O. Box 1450

Alexandria, VA 22313-1450

REPORT ON THE

FILING OR DETERMINATION OF AN
ACTION REGARDING A PATENT OR

TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been

filed in the U.S. District Court

[ Trademarks or

Eastern District of Texas, Marshall Division

on the following

[ Patents.

( [ the patent action involves 35 U.S.C. § 292.):

DOCKET NO.
2:13-cv-00522

DATE FILED
6/28/2013

U.S. DISTRICT COURT

Eastern District of Texas, Marshall Division

PLAINTIFF

INNOVATIVE DISPLAY TECHNOLOGIES LLC

DEFENDANT

ACER INC., and ACER AMERICA CORPORATION

PATENT OR
TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

1 U.S. No. 6,755,547 6/29/2004 Innovative Display Technologies LLC
2 U.S. No. 7,300,194 11/27/2007 Innovative Display Technologies LLC
3 U.S. No. 7,384,177 6/10/2008 Innovative Display Technologies LLC
4 U.S. No. 7,404,660 7/29/2008 Innovative Display Technologies LLC
5 U.S. No. 7,434,974 10/14/2008 Innovative Display Technologies LLC

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED

INCLUDED BY

[J Amendment

7 Answer

[ Cross Bill [Z] Other Pleading

PATENT OR
TRADEMARK NO.

DATE OF PATENT
OR TRADEMARK

HOLDER OF PATENT OR TRADEMARK

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

DATE

CLERK

(BY) DEPUTY CLERK

Copy 1—Upon initiation of action, mail this copy to Director
Ceopy 2—Upon filing document adding patent(s), mail this copy to Director
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Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy




Case 2:13-cv-00523 Document4 Filed 06/28/13 Page 1 of 2 PagelD #: 123

AQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
: Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas, Marshall Division on the following
[] Trademarks or [/ Patents. ( [ the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:13-cv-00523 6/28/2013 Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT
INNOVATIVE DISPLAY TECHNOLOGIES LLC DELL, INC.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 U.S. No. 8,755,547 6/29/2004 Innovative Display Technologies LLC
2 U.S. No. 7,300,194 11/27/2007 innovative Display Technologies LLC
3 U.S. No.7,384177 6/10/2008 Innovative Display Technologies LLC
4 U.S. No. 7,404,660 7/29/2008 Innovative Display Technologies LLC
5 U.S. No. 7,434,974 10/14/2008 Innovative Display Technologies LLC
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
O Amendment [} Answer [ Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT -
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upen initiation of action, mail this copy te Director Copy 3—Upen termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 2:13-cv-00524 Document4 Filed 06/28/13 Page 1 of 2 PagelD #: 125

AQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas, Marshall Division on the following

[ Trademarks or [/ Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT

2:13-cv-00524 6/28/2013 Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT

INNOVATIVE DISPLAY TECHNOLOGIES LLC

HEWLETT-PACKARD COMPANY

TmigngRiRN o %’?{T]TERTD?\}EE}I HOLDER OF PATENT OR TRADEMARK
1 U.S. No. 6,755,547 6/29/2004 Innovative Display Technologies LLC
2 U.S. No. 7,300,194 11/27/2007 Innovative Display Technologies LLC
3 U.S. No. 7,384,177 6/10/2008 Innovative Display Technologies LLC
4 U.S. No. 7,404,660 7/29/2008 Innovative Display Technologies LLC
5 U.S.No. 7,434,974 10/14/2008 Innovative Display Technologies LLC

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
[0 Amendment ] Answer ] Cross Bill [ Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy 1—Upen initiation of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director
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Copy 3—Upon termination of action, mail this copy to Director
Copy 4—Case file copy




Case 2:13-cv-00525 Document4 Filed 06/28/13 Page 1 of 2 PagelD #: 129

AO 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
' Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas, Marshall Division on the following
] Trademarks or [A Patents. ( [J the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:13-cv-00525 6/28/2013 Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT
INNOVATIVE DISPLAY TECHNOLOGIES LLC HUAWEI INVESTMENT AND HOLDING CO., LTD,,
HUAWEI TECHNOLOGIES CO., LTD., and HUAWEI
DEVICE USA INC.
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1 U.S. No. 6,755,547 6/29/2004 Innovative Display Technologies LLC
2 U.S.No. 7,300,194 11/27/12007 Innovative Display Technologies LLC
3 U.S.No. 7,384,177 6/10/2008 Innovative Display Technologies LLC
4 U.S. No. 7,404,660 7/29/2008 Innovative Display Technologies LLC
5 U.S.No. 7,434,974 10/14/2008 Innovative Display Technologies LLC
In the above—entitled case, the following patent(s)/ trademark(s) have been included:
DATE INCLUDED INCLUDED BY
] Amendment [] Answer [ Cross Bill ] Other Pleading
PATENT OR DATE OF PATENT
TRADEMARK NO. OR TRADEMARK HOLDER OF PATENT OR TRADEMARK
1
2
3
4
5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 2:13-cv-00526 Document4 Filed 06/28/13 Page 1 of 2 PagelD #: 126

AO 120 (Rev, 08/10)

TO: Mail Stop 8 REPORT ON THE
’ Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK

In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas, Marshall Division on the following

[J Trademarks or [/ Patents. ( [ the patent action involves 35 U.S.C. § 292.):

DOCKET NO. DATE FILED U.S. DISTRICT COURT
2:13-cv-00526 6/28/2013 Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT
INNOVATIVE DISPLAY TECHNOLOGIES LLC RESEARCH IN MOTION LIMITED, and RESEARCH IN

MOTION CORPORATION

N D O OIARE HOLDER OF PATENT OR TRADEMARK
I U.S. No. 6,755,547 6/29/2004 Innovative Display Technologies LLC
2 U.S. No. 7,300,194 11/27/2007 innovative Display Technologies LLC
3 U.S. No. 7,384,177 6/10/2008 Innovative Display Technologies LLC
4 U.S. No. 7,404,660 7/29/2008 Innovative Display Technologies LLC
5 U.S.No. 7,434,974 10/14/2008 Innovative Display Technologies LLC

In the above—entitled case, the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
[] Amendment [J Answer [ Cross Bill [J Other Pleading
TR/}:gqF:E/IIiTRiRNO. DO?J?RTD%?\:]F/EE;(‘ HOLDER OF PATENT OR TRADEMARK

1

2

3

4

5

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK (BY) DEPUTY CLERK DATE

Copy 1—Upon initiation of action, mail this copy to Director Copy 3—Upon termination of action, mail this copy to Director
Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Case 2:13-cv-00527 Document4 Filed 06/28/13 Page 1 of 2 PagelD #. 126

AQ 120 (Rev. 08/10)

TO: Mail Stop 8 REPORT ON THE
) Director of the U.S. Patent and Trademark Office FILING OR DETERMINATION OF AN
P.O. Box 1450 ACTION REGARDING A PATENT OR
Alexandria, VA 22313-1450 TRADEMARK
In Compliance with 35 U.S.C. § 290 and/or 15 U.S.C. § 1116 you are hereby advised that a court action has been
filed in the U.S. District Court Eastern District of Texas, Marshall Division on the following
[ Trademarks or [/ Patents. ( [] the patent action involves 35 U.S.C. § 292.):
DOCKET NO. DATE FILED U.S. DISTRICT COURT o
2:13-cv-00527 6/28/2013 Eastern District of Texas, Marshall Division
PLAINTIFF DEFENDANT

INNOVATIVE DISPLAY TECHNOLOGIES LLC

ZTE CORPORATION, and ZTE (USA) INC.

TRXSE&E&&%\] 0. %?{TERC;FD%‘ﬁ :E‘Z HOLDER OF PATENT OR TRADEMARK
1 U.S. No. 6,755,547 6/29/2004 Innovative Display Technologies LLC
2 U.S. No. 7,300,194 11/27/2007 Innovative Display Technologies LLC
3 U.S. No. 7,384,177 6/10/2008 Innovative Display Technologies LLC
4 U.S. No. 7,404,660 7/29/2008 Innovative Display Technologies LLC
5 US.No.7,434,974 10/14/2008 Innovative Display Technologies LLC

In the above—entitled case. the following patent(s)/ trademark(s) have been included:

DATE INCLUDED INCLUDED BY
[ Amendment ] Answer [ Cross Bill [J Other Pleading
TRADEM AR NG, D ADIMARE HOLDER OF PATENT OR TRADEMARK
1
2
3
4

In the above—entitled case, the following decision has been rendered or judgement issued:

DECISION/JUDGEMENT

CLERK

(BY) DEPUTY CLERK

DATE

Copy 1—Upon initiation of action, mail this copy to Director

Copy 2—Upon filing document adding patent(s), mail this copy to Director Copy 4—Case file copy
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Copy 3—Upon termination of action, mail this copy to Director
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