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(U) COST: (Dollars in Thousands)

PROJECT
NUMBER & FY 2000 FY 2001 FY 2002
TI TLE ACTUAL ESTI MATE ESTI MATE

*x *x 62, 141

** The Sci ence and Technol ogy Program El enents (PEs) were restructured in FY 2002. The work described in FY 2000 & 2001
was funded in PEs 0602232N, 0602234N, and 0602270N

(U) M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATI ON: The Radi o Frequency (RF) Systens Applied Research Technol ogy
Program addr esses technol ogy deficiencies associated with naval platformneeds for new capabilities in RF surveillance,
RF el ectronic warfare, conmunications, navigation, RF solid state power anplifiers, vacuum el ectronics power anplifiers,
and supporting technol ogi es. The program supports devel opnent of technol ogies to enable capabilities in mssile defense,
directed energy, platformprotection (including Electric Warship), tine critical strike, and information distribution

RF Systens Applied Research Technol ogy devel opnents directly support the Departnent of Defense Joint Warfighter S&T Pl an
and the Defense Technol ogy Area Plans. Projects within this PE have attributes that focus on enhancing the affordability
of warfighting systens. The program al so provides for technol ogy efforts of the Naval Fleet/Force Technol ogy I nnovation
Ofice (NFFTIO to mmintain proactive connectivity and col |l aborati on between DoN S&T and Joi nt, Navy, and Mari ne Corps
conmands wor | dwi de.

(U) Due to the nunmber of efforts in this PE, the prograns described are representative of the work included in this
PE.

(U) JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the APPLI ED RESEARCH Budget Activity because it
i nvestigates technol ogi cal advances with possible applications toward solution of specific Naval problens short of a
maj or devel opnent effort.

(U) PROGRAMS PLANS AND ACCOWPL| SHVENTS:

(U) RF SURVEILLANCE. RF Surveillance technol ogy enphasi zes non-opti cal advanced sensor and sensor processing systens for
conti nuous high volune theater-wi de air, space, and surface surveillance, battle group surveillance, real tine
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reconnai ssance and ship defense. Major technol ogy goals include |long-range target detection, discrimnation, target
identification (ID) and fire control quality target tracking in adverse weather, background clutter and electronic
count er measure environnments.

RF Surveill ance FY0O FYO1 FY02 ($13,251)
Advanced Airborne - Shi pboard Digital Array
Early Warning (AEW - Affordabl e Ground Based Radar

Initiate Space Time Adaptive (AGBR) Technol ogy Baseline

Processing Al gorithm
Devel opnent

Passi ve - Shipboard Digital Array

M1 Iineterwave Radar - Advanced AEW Space Tinme - Advanced AEW Space Tinme Adaptive
Di gital Adaptive Processing Al gorithm Processi ng Al gorithm Dev

Transmi t/ Recei ve Devel opnent - AN/ APY-6 W deband Ml ti - Mde
(T/R) Modul es - AN/ APY-6 W deband Mil ti - Mbde Ai r- G ound Radar Advanced
Littoral Small Craft Ai r-Ground Radar Al gorithms

Aut omati ¢ Tar get - UESA Advanced AEW Radar - Wdeband Digital Beanform ng
Recogni ti on ( SCATR) - Wdeband Di gital Beanform ng - UESA Advanced AEW Ant enna

Conti nue i
Utra H gh Frequency

(UHF) Electronically
Scanned Array (UESA)
Advanced AEW Radar
Radar | magi ng

W deband Digital
Beanf or m ng

AN/ APY-6 W deband
Mul ti - Mode Air-
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Ground Radar
Technol ogy Test bed

Conpl ete

Passive M1 1ineterwave Radar
Digital T/R Mdul es

Radar | magi ng

Littoral SCATR

AGBR Technol ogy Baseline

(U) ELECTRONI C WARFARE TECHNOLOGY: El ectronic Warfare technol ogy enphasi zes non-opti cal
passi ve RF counterneasure systens including H gh Power
Program focus is on maintaini ng near

el ectronmagnetic th

threat of cruise mssiles to depl oyed Naval

reats.

forces;

perfect

M crowave (MN which exploit and counter
real -ti me knowl edge of the eneny;
and precision ID and | ocation of threat emtters.

passi ve sensors and active and
a broad range of
countering the

El ectronic
Vr f ar e FYOO FYo1l FY02 ($11, 145)
Next Generation Specific Advanced Decoy Systens
Emitter ldentification (SEl) Advanced Counter Measures
Initiate and Si gnal Processing Devel oprent
RF EW Threat Characterization Di gi tal Deception Technol ogi es
Long Baseline Tine Difference
of Arrival (ANGUI LA)
El ectronic Attack (EA) for EA for Coherent Conpl ex Modern EA for Coherent Conpl ex Mdern
Coherent Conpl ex Modern Emtters Emitters
Emtters RF EW Sensor M ni aturi zation Next Ceneration SElI and Signal
Conti nue RF Earl y V\ar_ni ng (EW Sensor SEI M ni aturi zation Processi ng
M ni aturi zation RF EW Threat Characterization
Specific Emtter I D (SEl) ANGUI LA
M niturization
Wavel et Signal Processing
Conpl et e Adaptive Distributed EA Wavel et Signal Processing RF EW Sensor M ni aturi zation
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SElI M niaturization

(U) RF COVMUNI CATI ONS TECHNOLOGY. Commruni cati ons Technol ogy addresses critica
deficiencies and needs that are not addressed by the conmercia
i nt er operabl e comuni cati ons between U. S and coalition forces at al
utilization of governnent and comrercia

war fi ghti ng needs.

t el ecommuni cati ons assets worl dw de,

t echnol ogy sector.

Navy comruni cati ons technol ogy

The program enphasis is on reliable
| evel s of command and rapid and reliable

that are efficient and responsive to

Radi o
Frequency
Communi cati ons

FYOO

FYO1

FY02 ($12, 396)

Subnmarine Extremely Low
Frequency (ELF) Noise
Mtigation

Buoyant Cabl e Antenna

Vertical Takeoff Unmanned Air
Vehi cl e (VTUAV) Conmuni cati ons
Payl oad

Very Hi gh Frequency (VHF)/UHF/ L-
Band Antenna Technol ogy

X/ Ku- Band Ant enna Technol ogy
Littoral Mobile Wreless

Initiate Technol ogi es Co-Site Interference Net wor ki ng
UHF Demand Assi gned Cancel | ation
Mul ti pl e Access ( DAMA)
for Submarine
Conmruni cat i ons
Large Aperture Large Aperture Miultifunction
Mul ti function Submari ne Submari ne Ant enna VTUAV Conmmuni cati ons Payl oad
Ant enna K/ Ka Band SATCOM Ant ennas Co-Site Interference Cancell ation
K/ Ka Band Satellite Subrmari ne ELF Noise Mtigation K/ Ka Band SATCOM Ant ennas
Cont i nue Conmuni cati on ( SATCOM) Buoyant Cabl e Antenna

Ant ennas

Bandwi dt h Effici ent
Advanced Modul ati on
Hi gh Data Rate SATCOM

Technol ogi es

UHF DAMA for Submarine
Communi cati ons

Bandwi dt h Efficient Advanced

Submarine ELF Noise Mtigation
Buoyant Cabl e Antenna
Technol ogi es
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Code Division Miltiple Modul at i on
Access (CDWA) for
Mlitary Radio

Conmuni cati ons

Mul tifunction Conmmuni -

cati ons Antennas

Advanced Submari ne Mast
Ant enna

Hi gh Data Rate SATCOM

CDMVA for Mlitary Radio
Communi cati ons

Mul ti function Communi cati ons
Ant ennas

Large Aperture Miltifunction
Subrmari ne Ant enna

Bandwi dt h Efficient Advanced
Modul ati on

UHF DAMA for Subnarine
Communi cati ons

Conpl ete

(U) RF NAVI GATI ON TECHNOLOGY: Devel ops key navigation technol ogi es for Naval Battle G oups, Aircraft, Unmanned Air
Vechiles (UAVs), Unmanned Underwat er Vehicles (UUVs), Ships, Subnmarines and other Navy vehicles and platforns. This
technical area applies |eading-edge S&T to enhance G obal Positioning Systens (GPS) capabilities in order to make GPS
nore resistant to noise and jamring. This effort is also concerned with the coupling of GPS with inertial systens. This
effort generally does not cover guided nunitions nor does it duplicate Defense Advanced Research Projects Agency (DARPA)
devel opnents in Mcro El ectronechani cal Systens (MEMS) devices.

RF
Navi gation

FYOO

FYO1

FY02 ($2, 385)

Cont i nue

Anti - Jam Ant ennas

Comuni cati ons, Navigation &
Intelligence (CNI)

I ntegration

Anti - Jam Ant ennas
CNl Integration

Anti - Jam Ant ennas
CNl Integration

R-1 Line Item 15

JUNCLASSIFIED

Budget Item Justification
(Exhibit R-2, page 5 of 11)




UNCLASSIFIED
FY 2002 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: June 2001

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602271N
PROGRAM ELEMENT TI TLE: RF SYSTEMS APPLI ED RESEARCH

(U) RF SOLID STATE POWNER AMPLI FI ERS. Provides for the generation of VHF, UHF, Mcrowave (MY, and MIIlinmeter Wave (MW
power anplifiers for Navy all-weather radar, surveillance, reconnai ssance, electronic attack, conmunications, and snart
weapons systens. The technol ogy devel oped cannot be obtained through Comercial Of the Shelf (COTS) as a result of the

si mul taneous requirenents placed on power, frequency, linearity, bandw dth, weight, and size.
Solid State
e FYI FYo1 FY02 4
Amplifiers 00 0 02 (34, 888)
W de Bandgap Pul se Power - Silicon Carbide (SiC) Bipolar - Ku-Ka Band Power Anmplifiers
Initiate Anplifier Transi stors - Pseudonorphic GaN transistors
MWV W de Bandgap Li near - W de Bandgap Pul se Power - W de Bandgap Pul se Power
Power Source Amplifier Amplifier
Cont i MWV W de Bandgap Li near Power - MWV W de Bandgap Linear Power
ntinue o
Ef fici ent Broadband Sour ce Sour ce
Amplifiers - Si C Bi polar Transistor

(U) RF VACUUM ELECTRONI C PONER AMPLI FI ERS. Provi des for the devel opment of MW MWN submillinmeter wave power anplifiers
naval all-weather radar, surveillance, reconnai ssance, EA, and conmuni cati ons weapons systens. The technol ogy devel oped
cannot be obtained through COTS as a result of the sinultaneous requirenments placed on power, frequency, bandw dth,

wei ght, and si ze.

Vacuum
. FY0O0 FYo1l FY02 ($6,500)
El ectronics
Ka- Band Gyro-Traveling Wave |- Digital Hi gh Dynam c Range - MWV Gyro-TWIK
Initiate

Tube (TWI) (HDR) Vac. Power Booster - High Brightness Scandate Enmitters
- 2D/ 3D Coupled Cavity (CC)-TWIr
Desi gn Codes
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2-D Kl ystron Design Codes
Ti me Dependent Helix TWI Codes
For Digital Communications
Hi gh Bri ghtness Scandate
Emitters
MV M cr owave Power Modul es - Digital HDR Vacuum Power Booster
for EA - 2D/ 3D Helix TWI Design Codes - 2D/ 3D CC- TWI Desi gn Codes
1 Dinmensional (D)/2D/ 3D
Hel i x TWI Desi gn Codes
. MWV Gyr o- Twyst ron
Continue W Band CC-TWI and Extended
Interaction Klystron (EIK)
Nobl e Met al - Based Scandat e
Emtters
Aln-Sic Dielectric Mterial
W band, 10 kW Gyro-Klystron |- 1-D Helix TWI Desi gn Codes
Conpl et e I on Noi se Theory - MWV Gyro- Twyst ron - 2D/ 3D Helix TWI Desi gn Codes
Nobl e Met al - based Scandat e
Emitters

(U) SUPPORTI NG TECHNOLOG ES. Provides for the radiation, reception, control and processing of VHF, UHF, MN and MWV
power for Navy all-weather radar, surveillance, reconnai ssance, EA, comunications, and snmart weapons systens. The
t echnol ogy devel oped cannot be obtained through COTS as a result of the requirenents placed on power, frequency,
linearity, bandw dth, weight, and size.

Suppor t
FY FYO1 FY02 77
Technol ogy 00 0 02 ($9, 778)
Initiate Channel i zed Filter Bank - Hi gh Speed M croelectronic - Wde Bandgap Transi stor
Hi gh Power, W de Band, Mechani cal system ( MEMs) Reliability
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| sol ators Si C Power Converter
El ectronic True Tine Del ay DDS | ntegral Modul at or
Hi gh Performance Analog to Channel i zed Filter Bank Hi gh Power, W de Band, Isolators
Di gital Converters (ADCs) Hi gh Power, W de Band DDS | ntegral Mdul at or
Conpact Tunable Filters and | sol ators El ectronic True Time Del ay
Filter Banks El ectronic True Tine Del ay Hi gh Performance ADC s
100 GHz Low Noise Digital Hi gh Performance ADC s Conpact Tunable Filters and
Cl ock Conpact Tunable Filters and Filter Banks

MW Fr equency Direct
Synt hesi zer (DDS)

Digita

Filter Banks
100 Chz Low Noise Digita

100 CGhz Low Noise Digita
MV Frequency DDS

Cl ock

Cont i nue Robust, W de Bandgap Low Cl ock Robust, W de Bandgap Low Noi se
Noi se Anplifiers MWV Fr equency DDS Amplifiers
Utra Low Noi se, Broad Band, Robust, W de Bandgap Low Noi se Utra Low Noi se, Broad Band, High
Hi gh Linearity, Receiver Amplifiers Linearity, Receiver Amplifiers
Amplifiers Utra Low Noi se, Broad Band, GVR Non- Vol atile Menories
G ant Magnet o- Resi st ance Hi gh Linearity Receiver Hi gh Speed Mens
(GWR) Non-Vol atile Menories Amplifiers Si C Power Converter
Si |l i con-Based Power GVR Non- Vol atile Menories
Converters

Conpl et e Silicon-Based Power Converters

(U) NFFTIO  The purpose of NFFTIOis to ensure the Fleet/Force (F/F) hel ps shape the DoN i nvestnment in S&T, devel op

teaming relationships to rapidly denonstrate and transition technol ogy,
and enabl e warfighting i nnovations based on technica
This is acconplished through proactive connectivity and col | aborati on between DoN S&T and Joi nt,

capability options for

naval forces,

support

devel opnent

of technol ogy-based
and conceptual possibilities.
Navy, and Marine Corps

commands worl dwi de. Projects executed by NFFTIO are typically six to eighteen nonths in duration. Therefore, nost
projects that are initiated are conpleted in the same or the next fiscal year

NFFTI O FYO0O FYO1 FY02 ($1, 798)

Initiate Virtual Information Processing Submarine Pl atform Avoi d Cl ose Devel op and denonstrate specific
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Agent Research (VI PAR)

Robust Systems for HF and
Land-1i ne Data Transfer
Anti-terrorist Water

Moni toring System

Aut ononpus Sel f - cont ai ned
Acoustic Classifier

Passi ve Acoustic Sensor for
Submarine Hull Application
Next Generation |nproved Phone
Di stance Li ne for Underway
Repl eni shnent

Hel i copter Vortex Ring-State
War ni ng System

Shi pboard Vi sual Navi gation
Aid for Vessels in Formation
F/ A-18 Fast Tactical |magery

Encount er s/ SPACE

Radi ant Argon Hyperspect al

| magi ng

Air Warfare Training

Technol ogy Devel opment (AWITD)
Renmote Water Craft Project/
RWC

Amphi bian Suit |1

Shi pboard Quality of Life/ QOL
Shi pboard Non-tacti cal

Aut omat ed Dat a Processi ng/ SNAP
Col | aborative Digital Target
Fol der s/ DTF

Envi ronment Anal ysis and

Recei ver Systens/ EARS

Fusi on Box Hardware & Software
Syst ens

Roc- N- Rol Core Network System
Smart Board Systens

sol utions to known operati onal
Command Capability Issues.

Cont i nue Projects are typically six to Projects are typically six to Projects are typically six to
ei ghteen nonths in duration. ei ghteen nonths in duration. ei ghteen nonths in duration.
Therefore, all projects from Therefore, all projects from Therefore, all projects from
previ ous years have either previ ous years have either previ ous years have either been
been conpleted or will be been conpleted or will be conpleted or will be conpleted
conpleted this fiscal year as conpleted this fiscal year as this fiscal year as indicated
i ndi cated bel ow. i ndi cated bel ow. bel ow.

Conpl ete Devel opnent of Anphi bi an Suit VI PAR AWITD

for Special Operations
Low Frequency Active Intercept
Recei ver System

Robust Systens for HF and
Land-line Data Transfer

Next CGeneration | nproved Phone
Di stance Line for Underway
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Repl eni shment

(U PROGRAM CHANGE SUMVARY:

FY 2000 FY 2001 FY 2002
FY 2001 President's Budget
PE Restructure 56, 798
I nflation Adjustnment: 65
Program Adj ust nent -70
NWCF Adj ust nent 348
Addi ti onal Program Adj ust nment 5, 000
FY 2002 PRESBUDG Submi ssi on ** ** 62,141

** The Sci ence and Technol ogy Program El enents (PEs) were restructured in FY 2002.

was funded in PEs 0602232N, 0602234N, and 0602270N.

(U) CHANGE SUMVARY EXPLANATI ON:
(V) Funding: Not Applicable.
(U) Schedul e: Not Applicable.

The work described in FY 2000 & 2001

(U) OTHER PROGRAM FUNDI NG SUMMARY: The Navy’'s 6.1 programcontributes to this effort.

(U NAVY RELATED RDT&E:

(U) PE 0601153N (Defense Research Sciences)

(U PE 0602114N (Power Projection Appl
(U) PE 0602123N (Force Protection Appl

i ed Research)
i ed Research))
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(U) PE 0603271N (RF Systens Advanced Technol ogy)
(U) PE 0603114N (Power Projection Advanced Technol ogy)
(U) PE 0603123N (Force Protection Advanced Technol ogy)

(U) NON NAVY RELATED RDT&E:

PE( s)
PE( s)
PE( s)
PE( s)
PE( s)
PE( s)
PE( s)

cccccce

(U) SCHEDULE PROFI LE:

0601102A, 0601102F (Defense Research Sciences)
0602204F (Aerospace Avionics)

0602782A, 0602702F (Command, Control and Conmuni cations (C®) Technol ogy)

0602705A (El ectronics and El ectroni c Devices)

0602303A (M ssil e Technol ogy)

0602270A, 0602270F (El ectronic Warfare Technol ogy)
0603270A, 0603270F (Advanced El ectronic Warfare Technol ogy)

Not Applicabl e.
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