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CABLE-LESS AVIONICS; Real Time Wireless
Network for Avionics Applications (WNAA)

PROBLEM STATEMENT

All air and space platforms, both military and coermal, carry avionics systems. Maoy
tomorrow’s platforms will need to increase their infrasture to accommodate emerging
Network Centric Warfare capabilities. Aircraft yygbt minimization is a priority to increase
mission capabilities.The cables and harnesses that are part of th@iesiand communication
systems take up spa@nd add weight to an aircraft. A “cable-less avicsii or WNAA
avionics radio system, answettse need for less weight for the avionics and communigatio
systems.

The Epsilon Lambda Electronics solution israbust, real time, high security, wide-band
wireless network based on mesh network managemetdgol. The use of WNAA, operating
in the 60GHz frequency band, is attractive and advantageouausecit offers the following
benefits:

+ wide bandwidth, affordable COTS semiconductor deviare novemerging

e several GHz of available spectrum allows huge dafmacity within théand

e radiation leakage from an aircraft experiendégh absorption in the atmosphere
thereby enhancing operatiorssdcurity

e enhanced operational systems reliability throtegundancy

Life cycle total cost reduction is also a key paenbenefit of WNAA technology becausé
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reduced time and cost to implement second and dereration retrofit avionics systems to
legacyaircraft.

WHO CAN BENEFIT?

The WNAA technology can be applied to any electtergsystem having two or more modules.
These enhanced electronics systems could be engployeany ground, air or space platform.
Air platforms include military and commercial transport air¢raf Military platforms include
fighter aircraft, bombers, transport and helicopters. Space platformslude satellites and
vehicles such at the Orid@rew Module or the Altair Lunar Lander in the NASA Cosltation
Program. This technology targefised wing aircraft. Outside of the DoD, commercial a#ft

can use WNAA to connect amorayionics system modules and also to connect to crew
members and passengers for work managemedentertainment. Prime contractors that could
benefit from this technology include Boeing, Lockddévartin, Northrop Grumman, Harrid,-

3 Systems, Rockwell Collins, BAE and Gendbghamics.

BASELINE TECHNOLOGY

Currently radio and avionic systems for voiged data communication within aircraft are
connected through use of cables, connectors argl warnesses. A wireless local area network
system thatnsteadutilizes node hardware and network operating dedanovative and will be
revolutionary. The Department of Defense is interested in implementing a reakt wireless
architecture that wilbe backward compatible with existing wired netksrsuch as Fiber-
Channel, MIL-STD-1552ableversions andthernet:

The concept of cable-less avionics has already begemented in a limited way by NASA
aboardthe Space Shuttle and International Space Statidrhe objective was to simplify the
addition ofsensorghat are intended to monitor platform health. NASA leasployed wireless
links, operating atow microwave frequencies, to monitor the data oufpoin various sensors
added to these platforms @nretrofit basis. Known as Integrated Vehicle Heditanagement
(IVHM) technology, the motivatiorfor this emerging wireless method was to accomplish t
retrofit of sensors to legacy platforms widss time and cost. This wireless IVHM sensor
technology demonstrates the benefits of using es®lbut is inadequate to supply the high
data capacity requirements of most aviorsigstems.

TECHNOLOGY DESCRIPTION

The Epsilon Lambda Electronics solution is the oka wireless local area network (WLAN) to
connect fixed avionics modules located in equipmeags and the mobile equipment required
by crewmembers.More specifically, the Epsilon Lambda solutionhigh is the subject o
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U.S. Patent Application, uses millimeter wave ratfequency carriers in the FCC designated
spectrum known as V-band (nominally 57-64 GHz)Commercialized WLAN technology is
typically implementedwithin frequency bands in the low microwave reg{one to sixGHz).

There are two carrier modulation methods that caruged. The first method is direct V-band
carrier modulation using digital base-band signalfie second method, the one used in the first
generation Epsilon Lambda WNAA design, is to modulate anerntediate microwave
frequency (IF)signal with input data and then use block frequency wg down conversion to a
V-band carrier frequencyBy using an IF at 2.4GHz, the technology is able titiza existing
low cost COTS hardware amavailable network management code to operate the ndba
network. Because hundreds of paralidlannelscan be frequency multiplexed in the wide
spectrum of V-band, the data capacity of the netweill also be hundreds of times greater
than networks operating in the microwdvequencies.

Operating at 60 GHz, well above frequencies usezhbair and space platforms, the network is
less susceptible to electromagnetic noise interfeeeffom on-board sources or from the
external environment. Radiation propagation Mrband is strongly attenuated so that any
radiation leakagefrom the platform will be less susceptible to @#ten and avionics systems
will be less susceptibl® jamming by unfriendlyforces.

Table 1: Features, Advantages, and Benefits

Features Advantages Benefits
Eliminate dara bus and power Reduce weight Improve platform performance
cables and fuel economy
Eliminate dara bus and power Increase pavload space Add needed avionics functions
cables
Use of V-band carrier Broad bandwidth available High speed data throughpur
frequencies
Use of V-band carrier Small transceiver and antenna Reduced space requirement for
frequencies configuration nodes
Use of modular configuration Better space utilization in Faster and less costly retrofit of
caninment bavs avionics in leeacv ajreraft

CURRENT STATE OF DEVELOPMENT

A robust network design for operation in high npdtih environment has been considered in
the analysisand trade studies completed during Phase | andeBhasInitial high multipath
testing, already completed, will be followed by additional compesisive testing within the
equipment bays of fighter aircraft to assure reliable operation of assodiateionics modules.
Various suppliers omicrowaveWLAN systems have sought, and obtained, security s
for these products from DOIagencies. Similar certifications can be sought for WA
equipment.  Operation at 60 GHz, ratheantdHow microwave frequencies, provides
atmospheric absorption of about ten dB pdonieter which reduces the probability of
detection at a distance by unfriendbyces.
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Phase Il research has its focus on developnoé node antennal/transceiver hardware in
integrated circuit format to facilitate raptdansition to a DOD program of record.Pre-
production node hardware is now in testing and bl used in network operational evaluation,
first in the laboratory and then in a high multipathvieonment. The final step will be a
demonstrationof a network of two or more nodes when mountedhin an avionics
compartment of dighter aircraft. A second design option, intendi&d improve network
operating range andhinimize effects of multipath fading, is development ofstam network
management code for operatioh switched, directional antennas to implement divecbeam
diversity. All Phase Il activity will be completed by S8apber of 2009. Status of the
technology maturityat that time will be TRL 6, operation of a system model dnrelevant
environment. Advancement difie technology to TRL 8/9 will take place during 2040bject to
funding advancement into Phase 1.5 aPhase Ill program. Partnership with Boeing and/or
Northrop Grumman following Phase Ilusiderconsideration but not guaranteed at thiee.

REFERENCES
Name | = Organizatio Phone | e-mail
TPOC NAVAIR 301 342 9094
TPOC NAVAIR 301 342 0408
John L. Olson Boeing 314 234 1964 John.l.olson{@boeing .com

847 259 9600
(x6318)

James.mocarski@nge.com
David.snodeorass@ngc.com

James Mocarski Northrop Grumman

David Snodgrass

Northrop Grumman has provided matching furfds Phase Il under the SBIR Fast Track
program. Boeing has recently placed a contractafdechnology demonstration to take place
aboard dacticalaircraft in Decembe2008.

ABOUT THE COMPANY

Epsilon Lambda Electronics Corporation was founited 974 to be the premier innovator of
millimeter wave integrated systems and sulesys for radar and communications. The
company has patentedits unique Fiber Millimetrics circuit techlogy and has pioneered
researchon electronically steered phased array antennas for millimetavelengths. The
company haseen awarded 33 millimeter wave research prime cotdrad which 15 were
phase Il awardsThe company has commercialized several research techredofyom its
government awards intdefense and automotive industry applications. For exam@psilon
Lambda supplied to DelphCorporation the antenna/transceiver operating at 76 GHz for a
commercialized automotive intelligent cruisentrol system. Several of the research awards
were specifically in 60 GHz communications, theutesof which have provided background
for the WNAA technology development in the currbi®VAIR Phasell contract.
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