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OUTLINE

Technical Obstacles

Multi-Mode -VS- Single-Mode Controversy

Specific Platform Constraints

Promising Technologies / Innovations

Importance of Mil-Spec Requirements

WDM — Will it levy requirements on electronic components?
Dual-Use Opportunities

APPROVED FOR PUBLIC RELEASE, DISTRIBUTION UNLIMITED

REVIEW OF THIS MATERIAL DOES NOT IMPLY
DEPARTMENT OF DEFENSE INDORSEMENT OF
FACTUAL ACCURACY OR OPINION



Why WDM Is Needed
For Avionics

Coaxial, TSP, Copper Cable, F/O, Backplane Traces/Vias
« Many High Bandwidth/High Frequency Channels
e Avionics Modules are Connector Bound

But Still Desire 2-Level Line-Replaceable Modules
«Sensors Located Throughout Airframe

But Coaxial Cable Has High Signhal Losses/Distortion
 Many Pt-to-Pt Cables Reduce Manufacturing Repeatibility

Decrease Reliability/Effective Diagnostics

What is Needed is a Common Network That Can Satisfy All Connectivity
Requirements of An Avionics Suite, Single Channel, Single Connector.
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ISS Network Requirements
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A/D Technology
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DDS Trends

* Projections
— Year Clock Spurious Signal Level

- 1997 1GHz -70 dBc
- 1999 2GHz -70 dBc
- 2002 4GHz -70 dBc
— 2002 0.5GHz -80 dBc
- 2005 8GHz -70 dBc
- 2005 1GHz -80 dBc
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Preprocessor Technology Trends

e 2000 2 GHz
e 2005 4 GHz
« 2010 8 GHz

— Very simple functions at 10 GHz in 1995
— Power Halved Every Five Years

e 1995 5 mW/Gate @ 1 GHz

e 2000 5 mW/Gate @ 2 Ghz

e 2005 .5 mW/Gate @ 4 GHz

e 2010 25 mW/Gate @4 GHz
— Device Complexity

e 1990 >10,000 Transistors
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DDS Synthesizers [On-Module DDS TeraHertz

Bandpass A/D Developments Processing
Speeds

Multi- / Single-Mode Fiber Optics

GPP Approach DSP Performance

Wavelength Division Multiplexing

STAP Processing Algorithms

Processing Frequencies

Pe—

Portable Digital Sensors |
Software

1998 2000 2002 2004 2006 2008 2010

Technology trends are based on improved
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Potential Application of WDM Technology

c In future Avionics Architectures
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Switched

Reluctance
Starter / Optical VMS Data Bus

Generators

VISION: FAULT TOLERANT-AFFORDABLE
VMS FOR UAVS AND SPACE
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System-Level Benefits

- Huge Banawiat
e Backplane / PWB signaling speeds across entire span of system distance

 Provides New design paradigm for embedded system architectures
- Distance-Independent Designs
- Roll your own architecture !

« Promotes use of COTs digital / RF Hardware

« Small, compact RF / Digital designs applicable to multiple platforms
(UAVs, Fighters, Bombers, Helicopters, Cruisers, Ground Support, ...)

APPROVED FOR PUBLIC RELEASE, DISTRIBUTION UNLIMITED

REVIEW OF THIS MATERIAL DOES NOT IMPLY
DEPARTMENT OF DEFENSE INDORSEMENT OF
FACTUAL ACCURACY OR OPINION



Needed Developments

- Interface Issues (Insertion Loss)

- Temperature stability issues

- Bandwidth, Dynamic Range,
Isolation between channels

» Multiplexers / Demultiplexers
- Low cost

e Optical tunable filters

» Packaging Issues

APPROVED FOR PUBLIC RELEASE, DISTRIBUTION UNLIMITED

REVIEW OF THIS MATERIAL DOES NOT IMPLY
DEPARTMENT OF DEFENSE INDORSEMENT OF
FACTUAL ACCURACY OR OPINION



