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ASSIGNMENT OF PATENT RIGHTS

WHEREAS, Nuvowonics, LLC, a company formed under the laws of the
Commonwealth of Virgiia {hereinafter “Seller™), is the owner of rights o the patents
Hsted on Exhibit A attached hereto (the “Patents”).

WHEREAS, IP Cube Partners Co. Ltd., a company formed under the laws of the
Republic of Korea (hereinafter “Purchaser”™), is acquiring Seller’s entire right, title, and
interest in, to, and under said Patents, as well as their foreign counterparts, under the terms
of a Patent Purchase Agreement (the “Agresment”).

NOW THEREFORE, for good and valuable consideration, the receipt of which is
hereby acknowledged, Seller does hereby sell, assign, transfer, and set over to Purchaser,
Seller’s entive right, title, and ownership intérest in the Paténts, and any inventions and
discoveries claimed in said Patents, any continuations, continuations-in-part, divisions,
extensions, amendments, conversions, renewals, restorations; or any 1eissue or reissues of
said Patents already granted and which may be granied, any certificates of reexamination
already granted and which may be granted, thé same to be held and enjoyed by Purchaser
for its own use and enjoyment, and for the use and enjoyment of its successors, assigns, or
other legal representatives, 1o the end of the ferm or terms for which said Patents are or
may be granted, teissued, or extended as fully and entirely as the same would have been
held and enjoyed by Sellerif this assignment and sale had not been made; together with all
claims for damages by reason of past infringement of said Patents, with the right to sue for,
and collect the same for its own use and behaif, and for the use and behalf of its successors,
assigns, or other legal representatives.

And, Scller hereby authordizes and requests the Commissioner of Patents and
Trademarks to issug any and all Letters Patents of the United States on said inventions to
Purchaser as assignes of Seller’s entire right, title, and intercst, and hereby covenants that
Seller has full right to convey Seller’s entire interest berein assigned, and that Seller has
not execuied, and will not execute, any agreements in conflict therewith,

IN WITNESS WHEREOQF, the parties, by their duly suthorized tepresentatives,
have executed this Assignment.

NUVOTRONICS, LEC 1P CUBE PARTNERS CO. LTD.
Name!_t ),,fl} i Sherra s
Date: & -2l b
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EXHIBIT A

List of Patents
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Application

Couniry Numsber Patent Nuniber itle of Invention Status
Optical filters made from
Us 60/205,973 vertical etched stlicon Expired
layers on <1 10> wafer
Us 09/862,037 6768590 Mthod of fabricating Tssued
optical Hilters

. 1y g Method of fabricating

us 10/871 689 7267781 optical filters Issued
: Methed of fabricating .

{ / A :
s 11 8??,059 optical filters Abandoned
us (9/199,545 Optoelectronic Component Abandoned

Cptoelectronic device-
optical fiber sonnector
us 09/574,482 having micrormachined pit Abandoned
for passive alignment of the
optoelectonic device
Us 11/124,775 7208725 Optoclectranic camponent lesued
‘ with encapsulant
7 Optoelectronic component
us 117139270 7288756 having passively aligned Tssued
optoelectronic device
Optoslecironic component
. - having electrical connection
Us 11/7220,884 7355166 and formation method tasued
thereof
Optoelectronic component
us 112323,402 7348550 with front to side surface Tssued
elecirical conductor
. . ] SO0 Wafer-level optoeiectronic
Us 11/223,403 7288758 device substrate Issued
us 11/506,250 TI9LB33 Optoelestronic compaorient Tasued
g
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Application

Country Number

Patent Number Title of Invention Statug

OPTOELECTRONIC
COMPONENT s
COMPRISING AN ssung
ENCAPSULANT

Us 12/075.248

Optoelectronic device-
optical fiber connector
Us 107192752 having micromachined pit Abandoned
for passive alignment of the
optoelectroric device

Ontoelectronic device-
optical iber connectar
us 12/837,734. having micromachined pit Pending
for passive alignment of the
optoelectonic device

Inductive magnetic
recording head having
Us 09/560,418 63501619 inclined magnetic Issued
read/write pole and method

of making same

us 60/197,129 _ Fibér optic pressure sensor Expiyed

Migromachined, etalon-~
us 09/814,526 6738145 based optical fiber pressure Issued
Sensor

Single mask lithographic
process for patterning

uUs 097519,163 6811853 multiple types of surface lssued
features
Optical fiber array for
y preventing flow of glue :
60/217,259 between fibers and Expired
waveguide
Optical fiber array for
. g . : preventing flow of glue o
us G9/713,117 6526204 between fibers and Tssued
wavieguide
Us 650/195,636 _ Optical Fiber Atray Expired
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Appiication

. Patet Number

Title of Invention

Country | Numbser Status
Open face optieal fiber
arvay for coupling to
us 09/614,155 6866426 inteprated optic wavegmides Issued
and optoslectronic
submicunts
Methods and devices for
us 09/827,183 6848839 coupling optoelectronic Issued
packages
Us 60/195,254 Optoelecironic package Expired
us (19/825,205 6595700 (iosieotronts packages Tssuied
aving insulation layers
Us 60/197,130 Connestor structure for Expired
integrated optie devices
us 09/833.863 6847764 Optical interconnect having Issued
alignment depression
Fiber array switch with .
us 607197.134 micromachined front face Expired
: . Fiber array switches and s
us 60/201,347 altemative embodiments Expired
uUs 09/833,106 6826324 Optical waveguide switch {zsued
us 10/356,663 6842552 Optical waveguide switch Issued
PATENT
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Country

Application
Number

. Patest Number

Tite of Invention

Status

us

09/728,896

6,832,016

FIBER ARRAY SWITCH
HAVING
MICROMACHINED
FRONT FACE WITH
ROLLER BALLS

Expired

us

09/728,895

FIBER ARRAY SWITCH
HAVING
MICROWMACHINED
FRONT FACE WITH
ROLLER BALLS

Abandoned

us

60/201,352

Optical waveguide switch
having stepped waveguide
holding member

Expired

us

09/843,773

6633691

Optical waveguide switch

having stepped vaveguide
holdmg wember

Issued

Us

60/201 348

Single mask technique for
making positive snd
negative mucromachimed
features on 2 substrate

Expired

Us

09/847,798

6627096

Single mask technique for
making positive and
negative micromachined
features on & substyate

{asued

Us

60/204,473

Single mask process for
patierning integrated optic
waveguides, metallizations
and micromachined
features

Expived
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Country

Application
Number

" Patent Number

Title of Invention

Status

us

60/206,485

Single mask method for
making integrated optic
waveguides and
acromachined features

Expired

us

60/257,021

atternative embodiments for
raking the: multilevel
contact mask

Expired

us

60/202,526

Multilevel contact mask for
paitterning multitevel
substrates

Expired

05/862,593

6,756,185

METHOD FOR MAKING

INTEGRATED OPTICAL |

WAVEGUIDES AND
MICROMACHINED
FEATURES

Tskuied

us

09/853,250

Multi-level lithography
mrasks

Abandoned

us

(19/853,999

7255978

Multi-level optical structure

and method:of manufacture

Issued

11/821,721

Multi-level optical structure

and method of manufacture

Pending
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Application

Country Nuombey

Patent Number Title of Invention Status

Method for making 3-D
us 60/221,217 structures by etching miask Expired
with graded composition

Method of making a 3-D
structure using an erodable
Us 09/911,834 6613243 mask formed from a fiim

having a8 composition that
varies i its direction of
thickness

{asued

Us 60243 ,446 ’ Fiber arvay with V-groove

chip and mount Expired

Us /037,971 6819858 Fiber array with V-groove Issued
chip and mount

Single mask process for
: patterning gray scale
us 60/243,445 features and
micromachined features

Expired

Single mask process for
patterning microchip
having grayscale and

micrornachined features

s 09/999,332 6759173 Issued

Wafer-leve! packaging for

us 607243, 172 optoelectronic devices

Expirved

Wafer level packaging for

A . Issued
optoelectronic devices

Us 09/650,517 7345316

us £1/503,023 Optical device package Pending
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Application

Country Number Patent Number Title of Invention Status
us 60/249 792 | Grin Jens aray for coupling Expired
o to integrated optical devices L
Us 09/988,055 6898029 _ Optical benah with Issued
alignment subassembly
uUs 11/136,090 Optical bench with Abandoned
aligriment subassembly
Silicon package for i
us 60/249.794 optoelectronic devices Expired
us (09/966,973 6932519 Optical device package lssued
us TE/080,002 7246953 Optical device package 1ssned
Us 1E/209,355 Optical device package Abandoned
us 601249795 Grin lens arcay for coupling Expired
> to integrated optical devices P
Optical assembly for
Us 09/987,766 6839474 coupling with infograted Issued
’ ! optical devices and method
for mnaking
i "M style connector having -
Us 60/249,806 spheres Expired
Us 10/034,575 6TIIRGT Optical connector system Issued
Tapered waveguide with
us 60/249,793 graded composition for Expired
mode-raatching
PATENT
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Country

Application
Number

Patent Number

Title pf fnvention

Status

us

607243 444

Tapered waveguide for
mode-matching

Expired

us

09/583,984

7068870

Variable width waveguide
for mode-matching and
method for roaking

Tysued

us

60/250,943

Opeoelectronic package
having buraped preform

Expired

Us

09/990,509

6827503

Opticsl device package
having a configured frame

Issued

us

60/287,632

Optical waveguide
termination with vertical
and horizontal mode
shaping

Expired

us

60/255,868

Optical waveguide
termination with vertical
and horizontal mode
shaping

Expired

PCT

PCT/USD1/51497

OPTICAL WAVEGUIDE
TERMINATION WITH
YERTICAL AND
HORIZONTAL MODE
SHAPING

Expired

us

10/450,475

6987919

Optical waveguide
termination with vertical
and horizontal mede
shaping

Issued

EU

1273979.3

1356327

OPTICAL WAVEGUIDE
TERMINATION WITH
VERTICAL AND
HORIZONTAL MOBE
SHAPING

Tssued

PATENT
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Application

Country Number

Patent Number Title of Invention : Status

OFTICAL WAVEGUIDE
] TERMINATION WITH
FR 12739793 1336327 VERTICAL AND lssued
HORIZONTAL MODE
SHAPING

GPTICAL WAVEGUIDE
TERMINATION WITH
DE 12739793 1356327 VERTICAL AND Tssued
HORIZONTAL MODE
SHAPING

OPTICAL WAVEGUIDE

i TERMINATION WITH

Y 12739793 1356327 VERTICAL AND Issuod

' HORIZONTAL MODE
SHAPING

UPTICAL WAVEGUIDE

1 TERMINATION WITH

U 12739793 1356327 : VERTICAL AND fssued

HORIZONTAL MODE
SHAPING

o < Optoelectronic package .
us 60/255,865 1 with stepped vig-strueture Expired

- i Optical device package for ,
us Q13,084 883077 flip-chip mounting Issued

Optical device parkage for

us 10/218,104 flipschip mounting

Abandoned

FTIR/TIR switch

us 60/257,020 improvements

Expired
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Application

Country Namher Patent Number Title of Yuvention Status
Optical switch assembly
us 10/022,726 6810162 with flex plate and method | Tgsued
for making i
Optical switch assembly
Us 10/954 467 TOTYILS with flex. plate and raethod Tssued
for making
Optical package having a .
us 607265,191 vertical optoelectronic chip Expited
Optoelectronic submount
Us 10/066,200 6917056 having an on-edge Issued
optoelectronic device
Opteclectranic submount
s 11/080,372 having an on-edge Abandoned
optociectronic device
x : Micromachining with both .
us 60/266,931 dry and wet etching Expired
Combined wet and dry
etrhing proacess for
us 10/071,261 6833786 ricromachining of Issued
erystalline materials
V-groove with tapered -
us 60/299,88% depth Expired
V-groove with tapercd
us 10/067.218 depth and method for Abandoned
making
: e Structures made by S
us 60/269.011 combined eiching Expired
.
PATENT
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Application

Country Number

Patent Number Title of Invention Status

Dry + wet technique for

us - 60/269,010 riaking 2-D fiber arvays

Expired

MICROMACHINED
STRUCTURES MADE BY
COMBINED WET AND -
DRY BTCHING

us 10/076,858 6,964,804 Issued

Micromachined structures
us 10/860,811 made by combined wet.and Abandoned
dry etching

Micromachined structures

us 11/273,769 smade by combyined wet and Abandoned
dry etching
i , V-groove with fiducial for a | N
us 60/300.568 fiber stop Expired

Etching process for
migromachining crystatline
materials and devices
fabricated thereby

Us 10/199,476 6907130 Issued

Etching process for
micromachiming materials
and devices fabricated
thersby

us 117152671 7198727 Issued

Ewching process for
nucromachiming materials N
and devices fabricated Abandoned
thereby

Us 11/152,843

PATENT
REEL: 025950 FRAME: 0821



Conntry

Application
Number

1 Patent Number

Title of Invention

Status

PCT

PCTAISOZ/23L77

ETCHING PROCESS FOR
MICROMACHINING
CRYSTALLINE
MATERIALS AND
DEVICES FABRICATED
THEREBY

Expired

2816376.1

. ETCHING PROCESS FOR

MICROMACHINING
CRYSTALLINE
MATERIALS AND

. DEVICES FABRICATED

THEREBY

Pending

EU

2756559.7

ETCHING PROCESS FOR

MICROMACHINING
CRYSTALLINE
MATERIALS AND
DEVICES FABRICATED
THERERBY

Pending

IP

2003-513732

ETCHING PROCESS FOR
MICROMACHINING
CRYSTALLINE
MATERIALS AND
DEVICES FABRICATED
THEREBY

Pending

KR

20047000893

ETCHING PROCESS FOR
MICROMACHINING
CRYSTALLINE
MATERIALS AND
DEVICES FABRICATED
THEREBY

Pending

us

60/295,175

Dhscrete-wavelength
tunable laser

Expired

PATENT
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Agpplication

Country Number ?ateni Numiber TFitle of Inventios Status
us 50/472,692 Tunable ealon Expired
Us 60/472,873 Micrprnuchined elalon Expired

: Discrete-wavelength .
Us 60/472,914 tunable laser Expired:
External cavity semi-
Us 10/860,810. 7294280 conductor laser and method izsued
for fabrication thereof
External cavity
o semiconductor laser and )
Us 11/983,843 micthed for fabrication Abandoned
thereof
CN | 2004100903103 Digcrete-wavelength Pending
unable fager
CN | 200710300512.X Diserete-wavelength Pending
’ tunable laser &
EP 423298422 1480302 Discrete-wavelength tssued
- - tunable laser i
& Discrete~wavelength .
EP 70093849 tunable laser Peading
- ) Driserete-wavelength )
FR 4252984.2 1480302 tunable taser Issued
Dhscrete-wavelength -
DE 42520842 1480302 funtable laser issued
Discrete-wavelengih
W 93114389 1275222 unable laser Issued
PATENT
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Applicafion

Country Number

Fatent Number Title of Invention Status

UK 42529842 1480302 Pigorete wavelength

tunable laser Issued

Ip 2004151886 Discrete-wavelengih

tunabite laser Pending

oS 60/385.907 Solder pads and methods of

making a solder pad Expired

. | Sotder pads and method of -
UsS 19/126,491 6902098 | making & solder pad Issued

Us 11/925.410 6927497 | Solder pads and method of

miaking a sotder pad fssucd

us 60/285,906 Optical fiber attached to &

s
i XPITE
substrate Expired

us 10/126 938 5782182 Optical fiber attached to a

substrate Issued

Erching process for
us 60/300.201 mictomachining crysiailine
- materjals and devices
fabricated thergby

Expired

Us 60/472,010 Recessed structures made

by combined etching Expired

¥ertical reffector type

i i -optical submount made by

us 60/472,909 1 combined wet and dry
etching

Expired

Eiching process for
: 1+ micromachinihg crystalline
us 10/860.809 157016 materials and devices
fabricated thergby

fssued

PATENT
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Country

Application
Number

Patent Number

Title of invention

Status

10/859,58%

Eitching process for
microrachining orystalline
materials and devices
fabricated therehy

Abandongd

s

16/860,811

Etching process for
micromachining crystalline
materials and devices
fabricated thereby

Abamioned

CN

200410063905.X

200416063905.X

Etching process for
micromachining crystalline
thatertals and devices
fabricated thereby

Issued

93114390

1254025

Erching process for
micromachining crystathne
materials and devices
fabricated thereby

Issued

ip

2004-151958

Etching process for

micromachiming crystalline |

materials and devices
fabricated thercby

Pending

uUs

60/310,378

Wafer-ievel testing of
silicon optical bench
devices

Expired

us

10/214,433

7978671

Silicon optical microbench
devices and waler-level
testing thereof

fssued

us

11/446,819

7378646

Optical device package

having optical feedthrough

1ssued

Us

60/318,189

Fiber array having fiberg
bonded to substrate with
solder glass

Expired

47@42/ _

G
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REEL: 025950 FRAME: 0825



Country

Application
Number

Patent Number

Title of Invention

Status

Us

10/488,569

7149392

Glass bonded fiber array
and method for the
fabrication thereof

Issued

PCT

PCT/USO2/28765

GLASS BONDED FIBER
ARRAY AND METHOD
FOR THE FABRICATION
THEREOF

Expired

N

028198522

028198522

Glass bonded fiber array
and method for the
fabrication thereof

fsgued

EU

2756618.8

(lass bonded fiber array
and method for the
fabrication thereof

FPending

P

2003-527469

Glass bonded fiber array
and raethod for the
fabrication thereof

Pending

us

60/336,933

Tapered waveguide for
coupling between chanmel
waveguide and rib
wavegmids

Expired

us

60/255,868

Qptical waveguide
termination with vertieal
and horizontal mode
shaping

Expired

us

60/287,032

Optical waveguide
termination with vertical
and horizental mode
shaping

Expired

PCT

PCT/O01/51497

OPTICAL WAVEGUIDE
TERMINATION WITH
VYERTICAL AND
HORIZONTAL MODE
SHAPING

Expirad

N
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Country

Application
Number

Patent Number

Title of [hvention

Status

PCT

PCT/02/38553

OPTICAL WAVEGUIDE
TERMINATION WITH
VERTICAL AND
HORIZONTAL MODE
SHAPING

Expired

us

10/498,182

7231408

Optical waveguide
termination with vertical
and horizontal mode
shaping

Issued

P

2003-551579

Optical waveguide
termination with vertical
and horizental mode
shaping

Pending

us

60/304,927

2XN fiber array with
passive glignment

Bxpired

us

10/194,954

6863324

Fiber array wiih passive
alignment

Expired

us

60/223,163

Frontside/backside
alignment structures for
stacked devices

Expired

us

09/923,842

7086134

Alignment apparatus and
methad for aligning stacked
devices

Issued

11/500,061

F290321

Aligrenent apparatus and
miethad for aligning stacked
devices

Issued

us

09/903,077

6,737,223

FIBER QPTIC CHIP
WITH LENSLET ARRAY
AND METHOD OF
FABRICATION

Expived

us

10/792,513

Fiber optic chip wih lenslet
array and method of
fabrication

Abandoned

&
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Cousntry

App,!icatimi
Number

Patent Number

Title of Invention

"Status

Us

60/325,043

2-1) fiber aptic array with
cross-fikers for alignment

Expiced

PCTAUSU2/30476

OPTICAL FIBER ARRAY

WITH VARIABLE FIBER
ANGLE ALIGNMENT
AND METHOD FOR THE
FABRICATION
THEREOF

Expired

us

10/492,281

7024090

Gptical fber array with
variable fiber angle
atignroent and method for
the fabrication thereof

[ssued

Us

10/566,849

Optical fiber array with
vartable fiber angle
alignment and method for
the fabrication thercof

Abandoned

ir

2003-531225

OPTICAL FIBER ARRAY
WITH VARIABLE FIBER
ANGLE ALIGNMENT
AND METHOD FOR THE
FABRICATION
THERECT

Pending

us

60/337,007

Right angle fiber optic
conRECtor

Expired

us

10/494,869

7410304

Optical iberright angle
iransition

Issued

pCT

PCT/US02/35982

FIBER OPFTIC
TERMINATION

Expired

CN

028216490

02821645.0

FIBER OPTIC
TERMINATION

Issued

Ry

2003-543674

FIBER OPTIC
TERMINATION

Pendinig

us

60/533,689

Methiads of metallizing
non-conductive substrates
and mctallized non-
conductive subsivates
formed thercby

Expired
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v

G

) . Applicaﬁon " "
Country " Number Patent Nuniber Title of Invention Status
Method of metallizing
non-conductive substrates
us 11/023,763 7158708 and metallized nons= Isgued
condugctive substrates
formed thercby
Method of metatlizing
aon-conductive substrates
CN 200410081715.0 and metallized non- Pending
conductive substrates
formied thereby
Method of metallhizing
non-conductive subsirates
Ip 2004-97058 and metaltized non- Pending
conductive substralcs
Formed thereby
Method of metalhizing
uon-conductive substrates
™ 93140189 1261363 and metallized non- Issyed
conductive substrales
_ formed thereby
Us 60/686,543 Orptical assemblies Expired
us 11/445,043 7597488 Optical agserably Issued
us 12/534,446 OPTICAL ASSEMBLIES Pending
CA 2548837 Uptical assernbly Pending
CN 200610092462.6 Optical assembly Pending
EU 062528104 Optical assembly Pending
e 2006-150994 Optical assembly Pending
KR 10-2006-0048439 Optical assermbly Pending
™ 95119101 Optical assembly Pending
us 60/725,196 Micro-optical device Expired
Uus 11/545,908 7352924 Micro-optical device fssued
CA 2563182 Micro-optical device Pending
EU {¥6255223.7 Micro-oprical device Pending
P 2006-277300 Micro-optical device Pending
PATENT
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Ap;i fication

Status

Country Nuniber Patent Number Title of Invention
™ 95137285 Micra«optical device Pending
i ' Electronic devics packages .
us 60/903,4490 and tethods of formation Bxpired
CN | 200810096308.5 Electranic device packages Pending
and methods of formation =
- Electronic device packages \ i
EU 708'15 1799.1 and methodsof formation Pending
iy Electronic device packages .
® 2008-042222 and miethods of formation Pending
oy Electionic device packages .
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