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AGENDA TECHNOLOGY LICENSING CONFERENCE

*  Opening and Welcome
by Wulf Hoflich, Vice President, EADS Chief Intellectual Property Officer
*  Technology Overview (s #3)

by Dr. Detlef Mueller-Wiesner, Senior Vice President, Chief Operating Officer Innovation and CTO
Deputy, Corporate Technical Office

VAP Composite Technology (s #11)

by Reinald Pfau, Head of Engineering, Member of the Board of Management, Premium Aerotec
* Halon Free Fire Extinguisher Technologies (s #23)

by Christian Fabre, Airbus, Research Project Manager Engine & Nacelle Integration
*  AFDX Communication Standards (s #30)

by Juan Lopez, Airbus, Data Communications Networks
* CFRP & Acoustic Domains (s #36)

by Alain Porte, Airbus, Head of Air Inlet Engineering
*  Predictive Flight Limit Indicator (s #41)

by Jean-Francois Piccone, Eurocopter IP
*  Closing Remarks (s #46)

by Wulf Hoflich, Vice President, EADS Chief Intellectual Property Officer
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Role of Technologies at EADS

« EADS Technology is key to success - EADS Innovation Operation Network
missions

* Consolidate the Group R&T plan and ensure implementation of the
Group R&T programs.

 Manage the Technology Readiness Level (TRL) process.

 Ensure the Group innovation process delivery on time, quality, cost and
maturity (pipeline from TRL1 to TRLG6) for key projects selected with the
Business Units.

« Improving R&T effectiveness by identification and realization of
synergies

o
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EADS Technology Portfolio Patents as a Key Indicato  r

EADS Group
Number of EADS total patent applications
Yearly Development
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Business Advantages for the Licensee

* Gain added value by EADS Technology Licensing including

 Access to new markets which have not yet leveraged

* Improves performance of existing products by complementary
technology

* Provides mature technologies , ready for application
* Enables flawless introduction of new technologies

e Cuts down own development time

* Innovative products & processes

 Meet standards and regulations

e Superiorin cost & performance

o
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EADS Technologies for Commercial Application

 EADS offer leading edge technologies for commercial application
* Technologies include

 Composite materials

*  Manufacturing technologies

¢ Communication infrastructure
 Green technologies

« Safety technologies
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Selected Examples of Leading Edge Technologies

EADS Technologies

« Offers synergies to enter into new markets — inside and outside of
aerospace business

VAP® Composite Technology — EADS Premium Aerotec
« Halon Free Fire Extinguisher Technologies - Airbus
 AFDX® Communication Standards — Airbus

« CFRP & Acoustic Domains - Airbus

* Predictive Flight Limit Indicator - Eurocopter

o
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Enablers

« Smooth access and transfer of EADS Technology is enabled by:

* Individual analysis of available technology and partner’s need
e Support by EADS research lab ‘Innovation Works'’ as required
* Unique protected IP Rights

« Experienced facilitators for technology transfer

* Supplementary know-how

* Real-life demonstration

« EADS expert team
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EADS Technology Sheets

« EADS ‘Shopping List’
* Features technology sheets with abstracts
* Individual selection after needs analysis
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VAPe® = Vacuum Assisted Process

Production process to manufacture composite parts with

fiber lay up followed by infusion of the resin using

a two

chamber setup separated by a membrane

This process is protected by several world wide patent
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VAP® - Process

Breather / Flow media
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Vacuum : .
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Chamber 2
(Injection)
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VAP® - Process
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Advantages of Infusion Technologies:

« Easier and quicker ply lay up
» Possibility to lay up thicker material (=> higher p roductivity)

» Better possibility to drape
- double curved structure manufacturability
- higher potential for integration

* No climate control for the shop floor
* No time limitation for the dry textile

* Much better environmental conditions in the factory

Disadvantages of Infusion Technoloqgies:

* Presently not as thin preforms as prepreg tapes
* Need of a binder or tack to support lay up process for complex shapes

* Presently nearly no automated manufacturing methods available

o
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Advantages especially of the VAP ® — Production Process:

» Better air release during infiltration
« Breathing possibility after infiltration :|:> no autoc
* Quicker infiltration process due to higher vacuum

* Potentials of binder technigque

* Possibility for integration of stringers and spars
« Use of ,dry“ joints for stringer — skin connections
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VAP® — Skin Integrated Stringer Technology
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Successful application of the
iIntegrated stringer technology for
the A400M cargo door
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COMPRESSION STRENGTH - ROOM TEMP.
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© 2009 by Premium AEROTEC GmbH
All rights reserved.
Confidential and proprietary document.

This document and all information contained herein is the sole property of Premium
AEROTEC GmbH. No intellectual property rights are granted by the delivery of this
document or the disclosure of its content. This document shall not be reproduced or
disclosed to a third party without the express written consent of Premium AEROTEC
GmbH. This document and its content shall not be used for any purpose other than that
for which it is supplied.

The statements made herein do not constitute an offer. They are based on the mentioned
assumptions and are expressed in good faith. Where the supporting grounds for these
statements are not shown, Premium AEROTEC GmbH will be pleased to explain the
basis thereof.

Dieses Dokument und alle darin enthaltenen Informationen sind das alleinige Eigentum
der Premium AEROTEC GmbH. Die Zustellung dieses Dokumentes oder die Offenlegung
seines Inhalts begriinden keine Rechte am geistigen Eigentum. Dieses Dokument darf
ohne die ausdriickliche schriftliche Genehmigung der Premium AEROTEC GmbH nicht
vervielfaltigt oder einem Dritten gegentber enthillt werden. Dieses Dokument und sein
Inhalt durfen nur zu bestimmungsgemalen Zwecken verwendet werden.

Die in diesem Dokument gemachten Aussagen stellen kein Angebot dar. Sie wurden auf
der Grundlage der aufgeftihrten Annahmen und in gutem Glauben gemacht. Wenn die
zugehdrigen Begrindungen fur diese Aussagen nicht angegeben sind, ist die Premium
AEROTEC GmbH gern bereit, deren Grundlage zu erlautern.
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Halon Free Fire-Extinguisher Technologies
AIRBUS R&T Project : ITI (Innovative Techno
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HALON REPLACEMENT PROBLEMATIC
Halon depletes the ozone layer and is a great contri  butor to green house effect

- Production and use of Halon is forbidden in the industry since 1994.
- Derogation does exist for aeronautical field but deadline for this derogation is under discussion

The Novec 1230 is the most interesting qualified agent for replacing the Halon1301 for Engine & APU fire
extinguishing applications

PROBLEMATIC '\

Extinguisher

* Density of Novec 1230 = X 2 versus Halon 1301

=) \Weight penalty versus Halon 1301 Piping
10]]

* Novec 1230 is a liquid at normal conditions Fire zone

== Current extinguisher design for Halon 1301 not_optim ised for Novec 1230

OUR APPROACH

::> new extinguisher design  fully adapted for Novec 1230 fire extinguishing agent

o
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NEW EXTINGUISHER: FIVE TECHNOLOGICAL BRICKS (TB)

TB1 — Pyrotechnic gas generator to pressurize the ex  tinguisher
S=——> Agent weight saving by
- Adjustment of discharge flow rate

- Constant pressure profiles

- Better extinguishing efficiency

<

>———> Hardware weight saving by lightest design

- No compliance needed to regulation regarding container under pressure
- No risk of burst if debris impact the extinguisher

- Extinguisher location  possible closer to the fire zones

o
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NEW EXTINGUISHER: FIVE TECHNOLOGICAL BRICKS (TB)
TB2 — Separating element (between pressurization gas and Novec 1230)
= > Agent weight saving by
*  Optimised agent spraying efficiency  due to two separate discharges phases:
- extinguishing agent discharge phase (100% purity)

- depressurisation and piping cleaning phase

Agent discharge in two phases

o
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EXTINGUISHER PROTOTYPE WITH ALL THE TECHNOLOGY BRIC KS INTEGRATED

TBS
Innovative No Filter needed
| No external check valve needed obstructing No pressure drop
Check valve device :
TB4 No pressure drop No clogging problem
: No maintenance task
End discharge
piston locking
device
Compensator
spring (\\
, Q,'a‘ge
Lo
oo
N\
e e
o
N
TB1
Gas Generator
\ TB2
Separating
element (Piston)
\ TB3
Extinguisher Integrity No modification needed on
checking device the electrical circuitry
o
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20C

Page 28

95T 5 a%e«\
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Maximum volume of Extinguishing
agent
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-55C

Minimum volume of Extinguishing
agent before disconnection
extinguisher integrity checking device
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Discharge
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Discharge Phase 5:
Obstructing device rotation - start disch.

Discharge Phase 2:

R

ﬁ Discharge Phase 7:
" Agent discharge max flow

‘ * Disconnection /

extinguisher
integrity
checking

Disconnection integrity and disc rupture

disc rupture

Check valve phase :
Second extinguisher discharge f
Discharge Phase 9:
Extinguisher depressurization /

(= 7

—
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“Avionics Full DupleX Switched Ethernet”

a new Data Communication Network standard i
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Before A380, ARINC 429 was the nearly ubiquitous av ionics
communication technology. It is an unidirectional | ow-bandwidth (< 100

Kbit/s) bus.

For new generation aircrafts (A380, A400M, A350...), AIRBUS has
specified and developed a new inter-system communic ation network.

Avionics Full DupleX Switched Ethernet (AFDX®)

e AviONICS - Network tailored to avionics constraints

e Full DupleX : Simultaneous emission and reception (up to 100 Mbit/s)
e Switched : Routing and regulation of traffic by active elements

» Ethernet : Leveraging maturity of standard Ethernet 802.3

-
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Implementation

* Research effort initiated in 1995, to propose a solution to increased avionics
communication needs and diversity

e This led to specification of network elements and selection of suppliers

(Rockwell Collins, Thales, Honeywell,...)

Cable and connectors

AFDX® Switch

AFDX® Interface

* Figurative A380 AFDX® Technology

-+
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Advantages of AFDX @ technology

Increased data exchange capabilities
» 1000-fold bandwidth increase 100 Mbit/s

Guaranteed deterministic behavior
» Guaranteed delivery of data with bounded latency

Wiring reduction thanks to data multiplexing on single media

High flexibility
 New communications require no physical intervention on aircraft
only reloading of new switch configuration
* Non limitative data format

Simplified equipment connectivity
« Single interface for emission and reception

-
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A380 Network topology

High availability network — two redundant
layers (A & B)

120+ direct network subscribers
(LRU, CPIOM, IOM)

16 AFDX Switches for traffic routing and
regulation

LRU: Line Replaceable Units

CPIOM: Core Processing
Input/Output Modules

IOM: Input/Output Modules

Page 34 Le Bourget 2009 | EFFICIENCY, MADE BY EADS

Engines

Flight
Control

Cockpit

Energy

E E I
Cabin

Network A Switch
Network B Switch

LRU / LRM
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Main outcomes of AFDX ©® technology

Reliable communication between Avionics Systems, robust, configurable
and mature at A380 Entry into Service

Compatible with new Avionics needs (cockpit interactivity, increased
bandwidth and data distribution, data loading...)

Standardization effort to provide industry-wide solution
Reuse of technology for all post-A380 Airbus aircrafts
Featured on future aircrafts
Normalization under ARINC 664 Part 7
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Airbus Air inlet Eco-efficient concepts
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Eco-efficient aircrafts, the long way shows its fir st results
- Less noise and fuel pollutions

* Unique Airbus Patents from efficient research on new architectures & technologies:
* Integration and creation of new Engine Noise reduction concepts
« Creation of new A/C structural concepts & processes with CFRP materials

 Today on A380, tomorrow on A350XWB Air Inlets:
* Engine fan noise more and more reduced
 Weight reduction thanks to a continuous appropriate used of CFRP material
« Air inlet acoustic panel aerodynamic drag reduced

o
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Patented innovations thanks to an “Extended enterpr ISe spirit”

* The creation of a significantly advanced technology required to take advantage
of international expertise, including the ones external to Airbus :

e “aunique team spirit”, for efficient work, and
« Patents, that show the proprietary of each partner

These are the important parts which are necessary for working &
proprietary rules

Example:
*  Creation of new CFRP acoustic architectures and processes, from R&D to A380 Air inlets

o
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Where our patents come from, influence on potential licenses

« Taking example of the A380 Air inlet patents:

During R&D phase: During Development phase:
* R&D patents represent 50% of the portfolio New patents represent 50% of the portfolio
*  45% of these patents are used on Airbus A/C 90% of these patents are used Airbus A/C

¢ Main patents consist of : < Main patents consist of:
- Conceptual Architectures, New materials and - Certified Architectures and new materials
Processes processes, FAL & components

assembly designs

o
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Example of potential Technologies transfer applicat lons

« Example with CFRP concepts / material & processes
(CFRP materials component protected against erosion,...)

Transfer on Applicable
non-aeronautic domains

Technology transfer with licenses could offer :
Exchange of technical expertise, know-how
* Leverage future partners to agreed levels
Transfer of aeronautic technologies to the non-aeronautic domains

o
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Instrument for Engine Parameters Evolution
Prediction > 2
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Patent valorization approach

e 1 — Screening licensable patents...

* Pro-active approach : systematic analyze of patent portfolio in synergy with
EADS,

« 2 —...and also seizing opportunities
 Pragmatic approach : answering to specific requests/needs

Examples of such opportunities :

- Mold release product for molded pieces of composite material (in
force),

- Instrument for predicting the evolution of engine p arameters (in
progress),

o
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Patent License In force

FR2846591 : Mold release product for molded pieces  of
composite material

Applicant and Licensor : EUROCOPTER
Successfully licensed

A particularly effective wipe impregnated with a
solvent-free anti-adhesive composition to be
spread in a mold for composite parts.

Application on EUROCOPTER products, especially
blades

Potential applications outside helicopter domain :
Aerospace (GIFAS...), naval, automotive...

o
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Patent License In_ progress

FR 2871520 : instrument for predicting the evolutio  n of
engine parameters.

Applicant : EUROCOPTER

Objectives of this major invention

* General objective = Reinforcing SAFETY, based on experience.
« Simplifying the piloting for decreasing the workload of the crew

* Helping the crew to anticipate his actions

T
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FR 2871520 : instrument for predicting the evolutio

Problem solved by the current FLI
(Eirst L_imit |_ndicator)
To display only the parameter which is the closest
to its limit :
To respect critical limitations,
To save space in the instrument panel.

Drawback of the current FLI

Doesn’t indicate if the limiting parameter is going
to exceed its limit if the pilot maintains its order.

Solution: the FLTI (F_irst L_imit T_rend |.ndicator)

Estimates and displays the trend of the current
value of the limiting parameter (X+k.(dX/dt)Y).
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Closing Remarks TECHNOLOGY LICENSING CONFERENCE

 EADS can offer some leading edge technologies forc =~ ommercial application

. Composite Materials

. Manufacturing

. Communication Infrastructure
. Green Technologies

. Safety Technologies

 EADS Technology Licensing offers all interested par ties the chance to gain added value
including
. Improving existing products based on access to complementary technology
. Developing innovative products
. Addressing new markets

«  Commercial benefit of the presented technology for potential licensees is a higher return
on investment. It can be expressed in qualitativet  erms like:

. Cost reduction in manufacturing

. Higher quality

. Reduced lead time and maintenance cost/time
. Increased system reliability

o
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Closing Remarks TECHNOLOGY LICENSING CONFERENCE

* Follow up discussions after Conference Le Bourget wi Il be appreciated

* In a second individual meeting, we can define your specific technology needs
matching our today offered patent clusters

* Making Leading Edge Technologies accessible:

Avenium Consulting (France) and PATEV (Germany), both leading companies in
technology transfer and licensing business, are familiar with the EADS technologies
and are available to answer your questions and support your requirements along the
technology licensing process on behalf of EADS CTO IP.

* New technology clusters can be offered for licensin g on request

o
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