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Foreword

e A R S RS

The attached material represents the working papers from the

OAST Space Theme Workshop held at the Langley Research Center,

April 26-30, 1976, and contains 2 quick-look analysis of the :
proceedings. The material is unedited and intended for further |
use by the participants of the workshop and the planning elements of ‘
NASA concerned with space mission research and technology. It

should be understood that the data do not represent official plans

or positions but are part of the process of evolving such plans and

positions.

Nearly 100 of the Agency's top technologists and scientists joined
with another 35 theme specialists to produce this working document -
a document that provides a technical foundation, including research
and technology base candidates, for each of the six space themes.

The material in this report is considered essential to the development
of Center initiatives in support of these themes. Copies of the report
will be made available to the Center Management Board and the
individuals at the Centers responsible for the FY'78 program planning
cycle. The timing of this planning activity has caused us to distribute
this document in this unedited form. Thus, it possibly contains errors,
hopefully, more of a typographical rather than a technological nature.
Nonetheless, the information contained is of a high profes sional level,
reflecting the efforts of the workshop participants and will be invaluable
to the planning and succes sful execution of the Agency's near- and far-
term advanced technology program.

Stanley R, Sadin
OAST Space Theme Workshop
Chairman
NASA Headquarters
Study, Analysis, & Planning Office
Office of Aeronautics and
Space Technology
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VOLUME III
I1-A STATEMENT

E2 - COMMUNICATIONS AND DATA HANDLING - SUMMARY

1. Data Handling

The technology needs of the seven ‘themes were considered in response
to the.stated theme objectives and the stated OAST thrust to increase
jnformation return by X1000, while reducing costs by a factor of 10.

The most significant driver was observed to be the need for an
overall end-to-end data system management technology- Maximum use of
LSI component technology and trade-offs betweeh»hardware and software
were manifest in most all considerations of technology needs. |

By}far,‘the greatest need for data handling technology was identi-
fied for fhe‘Spéce Exploration and Global Services themes. Major advances
are needed 1n NASA's ability to provide cost- -effective mass reduction
of space data, and automated assessment of earth Jooking 1magery, with
a concomitant reduction in cost per useful bit. A combined approach
embodying end-to-end system analysis, with onboard data set selection,
onboard data processing, highly parallel image processing (both grbund

and space), low cost, high capacity memories, and low cost user data

distribution systems would be necessary. The needs could be identified

with four broad categories:

(1) End-to-End Systems

(2) Maximize Autonomous Operations

(3) High Speed Processing

(4) Performing the Data Processing at the Most Cost Effective

Point in the System. (e.g.; at the sensor, on-board or on

the ground)

I11-11-A-1
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END-TO-END SYSTEMS INTEGRATION

A significant contribution to overall technolagical goals of
reducing the flow of unused data while reducing cost can be expected
from techniques, simulation tools, and reconfigurable flight experiments

to develop and lemonstrate cost effective throughput optimization.
AUTONOMOUS OPERATIONS

The concebt of autonomous operations will Be applied in the
technology developments supporting all themes. Total life cycle cost
considerations dictate the minimization of operating and maintenance
costs for all systems. To achieve cost-per-bit reductions in an
inflationary environment implies that the percentage of system costs
represented by personnel be reduced throughinew designs, perhaps using
newly developed sensors or new modes of operation, made possible by

exploiting technologies identified here.
COST EFFECTIVE DATA PROCESSING

Significant cost reductions in overall data handling cost-effective-
ness may be achieved by optimizing the location in the system at which
data processing is done. For example, with properly designed computers,

automatic classification of earth resources data may be "moved forward"

in the system and ultimately performed on board, reducing the "downstream"

load or onboard storage, data links, archiving and user distribution
networking by perhaps a factor of 100 (if the reductfén system is tailored

to specific user need characteristics).

ITI-II-A-2
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HIGH SPEED PROCESSING

Future data handling systems will depend on maintaining real time
processing of data followed by immediate delivery of data to users.
This will require a new generation of high speed processors ranging

from highly parallel digital approaches to analog CCD systems.

II. Communications

A major impact of the themes was increased communications capabili-
ties including higher data rates, increased numbar of channels, and
wideband information.

Requirements for a broader user base including space missions with
new categories such as space power, and industrialization of space with
their large structures. Requirements for multiple simultaneous Tinks,
and increased numbers of both Space-to-Space and Space-to-Ground were
evident. Low cost ground terminals were major factors in several Global

System missions.

System Technology

System level technology advancement is required in understanding
problems of spectrum crowding, RFI-CCIR requirements, multiple access
design, systems for mm and um (Laser) bands, and total relay system

technology.

Component Technology

Advancement in component technology is required in receivers,

transponders, and antennas due to wide bandwidth requirements.

ITI-1I-A-3
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Higher power and higher frequency requirements motivate power
amplifier and transponder developments. | |

A number of systems require very large antennas, with potential
for arrays, with both parabolic and planar antennas required. A large

multibeam antenna is required for personal communications.

I11-11-A-4
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O, sl
fspAcE TECHNOLOGY NEED FORM NO. |
PAGE1OF__2
1. TITLE _END-TQ-END DATA MANAGEMENT NO. __AlL E2
THEME / W.G. / TASK
DATE 4 ___/_26/_76
2. OBJECTIVE

N RELEVANT

To_deve] | utils hai imulation—too] l 5 bie |
flight experiment to enable design, analysis and proaf of concept with thd
-Purpose of allewing & demonstrating cost effective, througput optimization

3. NEED ANALYSIS
a) LEVEL NOW . WILL BE LEVEL UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY

AT LEVEL @ FOR OPERATIONAL SYSTEM USE BY [pATE: 9/1982

¢) RISK IN ACHIEVING ADVANCEMENT:
HIGH ] mepwum [ Low [x]

dICRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [ or
ENHANCING:  HIGH MEDIUM (]  Low [

e) TASKS NEEDED: STUDY [}  ANALYSIS [J ResearcH [}]
: GRDTEST Y]  AIR CRAFT TEST L] sPACE FLiGHT TEST [

OTHER (Specify) E) {Check one or more)

NT

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT 0B BREADBOARD TESTED |
7. MODEL TESTED IN SPACE ENViRONME

f) R&T BASE CANDIDATE

(=}

te

&

< 5
a E S § 4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
EZE s USE OF THIS TECHNOLOGY Various sensor & device (such as CCD's)
ﬁfé E development, element arrays (such as for information analyses, etc.)
gE& < :
o2y %
£s58 3 :
o5
@ E E z § 5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED T0
5282 | ACCOMPLISH NEED
‘ggé’g’g A preliminary step to flt. experimentation is an initial analysis to
53@5; ascertain (in at least a cursory manner) the end-to-end ramifications of
o> % w YN | confiainantianc n-aned s manmia 3 aeahla S ERdana. hacrad oan
: [- - 3 : E P' UPUOCU.DUHI l?ul UeTUTTIS . LaLL IR ] l] I-C\-Ulll l‘:jul HUIC’ ST oway >4 UUJUU, \..I.lu
ZEIEE to-end simulation on a global level is suggested as a tool to accomplish
erFZa these preliminary analyses. A second phase suggested in this endeavor
e - ts—the—basic f‘ught experiment—Lshe which—-ac to-end
w utility of a system when using (for example) a newly developed sensor,

Lk or perhaps a new mode of operation. The "shell" shai] contain not only
§5< i ystembut—a—means—of-ver ification—{such-as—a Leontrott
468 bpath).
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ENVIRONMENT IN THE LABORATORY
6, MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT GR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

2. THEORY FORMULATED TO DESCRIBE PHENOMENA

1. BASIC PHENOMENA OBSERVED AND REPORTED
3. THEGRY TESTED 8Y PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

FORM NO. | w
PAGE 1 OF

(SPACE TECHNOLOGY NEED

1. TITLE Autonomous, Fault Tolerant Data Handling, no. 7-12 / E-2 / 2
Control, and Communication Systems THEME /W.G. / TASK

DATE_4 /29, 176

2. OBJECTIVE R . .
To establish a compreshensive systems technology to permit

the development of total spacecraft data management systems which are

fault tolerant and permit the long operational lifetimes required.

3. NEED ANALYSIS
a) LEVEL NOW [1J, wiLL BE LEVEL [T] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LT /EL FOR OPERATIONAL SYSTEM USE BY [pate: 1983

c) RISK IN ACHIEVING ADVANCEMENT:.

HIGH []  MEDIUM Low []

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [X] OR
ENHANCING: HiIGH[ ]  mMeoium (] row [

e) TASKS NEEDED: STUDY [] ANALYSIS [[] RESEARCH
GRDTEST [X] AIRCRAFTTEST [[]  SPACE FLIGHT TEST

OTHER (Specify) D {Check one or more}

f) R&T BASE CANDIDATE 750K through F.Y. 1980

4, COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY Computers (multiprocessors, microprocessors)

LSI, data busses, fault tolerant hardware/software concepts, data
handling techniques.

5,SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
To permit achieving the longer life required for this theme, new

concepts must be developed for total spacecraft data management systems
in these areas: LSI technology, common data busses, computers, memories’

” t i ant hardware/software techno]ogy
end-to-end systems study incorporating tradeoff analysis for graceful ;

degradation, TT&C, power systems, experiment control, propulsion systems,
G, N, & C systems. - The degree of architectural modularity/centralization
must be studied and suitably sized standardized building blocks
developed. Self testing and repair technologies must be developed.

e e AN T S T T T Y A e
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SPACE TECHNOLOGY NEED

FORM NO. |

2

END-TO-END DATA MANAGEMENT NO._ALL

PAGE20F __ 2
Iqus ' 2 /]

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

THEME /W.G. / TASK

DATE 4

127/ 76

involvement

Phase 1--Develop end-to-end investigative technique concepts stressing user

Phase 2--Develop reconfigurable simulation tools (to optimize system configs

Phase 3--Develop flight core experiment to establish means to allow

determination, & proof, of concept (both configuration & mode of

operation):
Phase 4--Perform selected experiments to establj

sh utility of core experiment

rnnr:gxrﬂ-

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

656-12-01 (Systems Engr. & Analysis), 750-01-24 (Definition of Space Flight

Technology Experiments), & 656-21-01 (Data Technology Assessment &

JDevelopment.)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM J76{77|78]79|80] 81]82183] 384 85]86187}88|89{90] 91

92193{94]195

TASK ITEM
Phase 1

Phase 2

Phase 3

Phase 4

A

MANPOWER (M-Y)
INHOUSE 221215

CONTRACT 3131313

FUNDING (108g) |- ‘
INHOUSE L051.259 .41 .11 1

ek
n
N
o
—
—
—

\___CONTRACT J1.9.9.31.3].4 .4 .3




ENVIRONMENT iN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
1. MODEL TESTED IN SPACE ENVIRONMENT

ORTED
ENT OR

THEORY FORMULATED TO DESCRIBE PHENOMENA

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA 0BSERVED AND REP
2
3. THEORY TESTED BY PHYSICAL EXPERIM

LEVEL
OF STATE
OF ART

o ‘ ™)
SPACE TECHNOLOGY NEED FORM NO. |
' PAGE1OF_2___

1. TITLE _ MODULAR ARCHITECTURE FOR DATA PROCESSING no 7-12 / E-2 / 3
AND TRANSFER SYSTEMS THEME /W.G. / TASK

DATE__4 /28,76

2. OBJECTIVE
Provide a em of modular cawonents and function 0 mee
future spacecraft such as lower cost, adaptability, fault tolerance,

software simplification

3. NEED ANALYSIS
a) LEVEL NOW , WILL BE LEVEL @ UNDER EXISTING PLANS.
b} REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY

AT LEVEL m FOR OPERATIONAL SYSTEM USE BY [paATE: 1982

¢l RISK IN ACHIEVING ADVANCEMENT:
HIGH [} ™eoium [ Low ]

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [X] OR
ENHANCING:  HIGH[]  mebium [ Low [

el TASKS NEEDED: STUDY ANALYSIS [X] RESEARCH
GRDTEST [X] AIRCRAFTTEST []  SPACE FLIGHT TEST x]

OTHER ({Specify) D (Check one or more)

f) R&T BASE CANDIDATE 700K through FY_ 80

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY
Higher demsity LSI, fault tolerant memories, fault tolerant system

concepts, module intercammunication technology

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED
Optimum level of modularity must be determined. Technology,

architecture, and representative candidates must be determined.
Hardware/software functional distribution must be determined.
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|Flight Test

r )
SPACE TECHNOLOGY NEED | FORM NO. |
o PAGE 20F _2
7,8,9
TITLE AUTONCMOUS, FAULT TOLERANT DATA HANDLING No10:11 12/E2/ »

CONTROL AND COMMUNICATION SYSTEMS THEME /W.G./ TASK |

DATE_ 4 /28 /76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Survey, track, and select candidate LSI technologs
Develop fault tolerant hardware/software concepts'
Develop system integration and intercamunication concepts
Breadboard representative systems, 3t:est, and verify conoepts.
Develop flight-qualified camponents, integrate, test, and flight tes

7. ALTERNATIVE APPROACHES/OPTIONS
Pursue variations and alternatives emerging from 6 (above)

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
Current prime propulsion system camputer control under RTOP 506-22-30 (LeRC).

Plans are to initiate eff inclu
RTOP 506-20~1X (MSFC) for low-cost fault tolerant randam access memory .

9. TECHNOLOGY SCHEDULES
. FY
SCHEDULE ITEM }76]77]78]|79]80]) 81]82] 83 84185)86{87|88)83]90]91]92 93§94]95
TASK ITEM
ILST Technology r
Fault Toler. Concd.
Sys. Integ.
BB and Test -
Dev. Flt. Hardware

|~

v

MANPOWER (M-Y)
INHOUSE ____f1l31]13]2]2]3
CONTRACT ARRRRE

6 ‘
FU:\,NIDJ('\;SS([;O 3 05]05{.1].1315}a5).1 J

\__CONTRACT - 15121 11.1125).1

o
3¥]




ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IK RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE

OF ART

SRR e
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rSPACE TECHNOLOGY NEED FORM NO. |
PAGE1OF___2
1. TITLE DATA SET SELECTION NO.8, 10, 11E-2 / 4

THEME /W.G./ TASK

DATE__4 /28 ;76

2. OBJECTIVE T
Develop system concepts/demonstrate feasibility for autamated on-board

go/no-go data set selection on the basis of such parameters as spatial,
spectral characteristics, data thresholds, etc.

3. NEED ANALYSIS
a) LEVEL NOW [3], wiLL BE LEVEL [ ] UNDER EXISTING PLANS.

b} REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY [paTE: 1990 ]

¢) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  mEDIUM K] Low

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [ ] OR
ENHANCING:  HIGH meoium [J  row [J

e) TASKS NEEDED: STUDY [[] ANALYSIS HESEARCH
GRDTEST K] AIRCRAFTTEST [[]  SPACE FLIGHT TEST [ ]

OTHER (Specify) D (Check one or more}
f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

Data analysis algorithlm develomment in aréas of pattern recognition and

multi-spectral classification.

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED v
1.. Merging of hardware, firmware, and software technology to implement a

selected set of algorithms using imaging sensor data.

2. Evaluation of effectiveness of approach,

Major thrust of this activity will be the development of modular firmware

to implement the pattern recognition and go/rio~go decision algorithms.
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Transfer Svstems

DATE 4/ 28/ 7%

. 6. RECOMME'\IDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED-
1. Perfom trade studies to determine degree of modularity.

"SPACE TECHNOLOGY NEED : FORM NO. | w
PAGE20F _ ¢
r N

TITLE yodutar Architecture For Data Processmq and NO._7-12/E-2/§ |
, THEME / W.G. / TASK

techniques. for applicability and transferability

2, Inv?stl ate and review rela g i i i R

3. Sglect and/or fabricate candidate canponents and assemble breadboard

and te=:1-

4. Ii\ssemble suitable end-to—end system for fllqht test.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
- Activity started on RTOP 750-01-24-1 (MSFC)

Related activity on RTOP 506-20—11 (JPL) and as a task under

RTOP 506-22-30 (LeRC)

9, TECHNOLOGY SCHEDULES

FY
SCHEDULE ITEM 76|77178179180181|82]83]84|85]86(87|88}89}90]91]92]93194}95
TASK ITEM
1. &Y
2. Y
3. Y
4. \/
R
MANPOWER (M-Y)
INHOUSE 11111 2] 2] 4
CONTRACT 1{1]a]1]2]2
N 6 :
FQPNDAQSS(QO $ | Losfos|.1].1].1].1
‘\_ CONTRACT L 05} 05F.L1.11.1):5).5



fsms TECHNOLOGY NEED FORM NO. |
PAGE10OF__2
1. TITLE HIGH RATE DATA PROCESSOR NO. 10,11 E-2 5.

THEME /W, G / TASK

DATE_* /2,16

2. OBJECTIVE Develop a general modular processing capapility to hdndle high
rate data from imaging systems, multispectral. -scanners, and other remote .

sensmg systems IOI‘ poth onboard and ground appllcatlona

3. NEED ANALYSIS o _
-.a) LEVELNow (3], wiLL 8e LeveL [@] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY [DATE; 1980 ]

¢) RISK IN ACHIEVING ADVANCEMENT:
HIGH [}~ MEDIUM Low []

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [] OR
ENHANCING:  HIGH mebium (] ow [

e) TASKS NEEDED: ~ STUDY (X]  ANALYSIS [[]  RESEARCH [5]
GRDTEST F] AIRCRAFTTEST [] SPACE FLIGHT TEST [5]

OTHER (Specify) D : (Check one or more)
f) R&T BASE CANDIDATE $950K (new)

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY High speed, low vower, complex IC's:
array processing architecture ' ' k ' '

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED iN AIRCRAFT ENVIRONMENT

5. COMPONENY OR BREADBOARD TESTED IN RELEVANT
1. MODEL YESTED IN SPACE ENVIRONMENT

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
- 1... Development of multlf‘unctmn and custom oampled anal og CCD's.

2, Dev. system technology to achieve feature extraction, classﬂlcat ion,

compression, etc., using: - . ; , ;

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

2. THEORY FORMULATED T0 OESCRIDE PHENOMENA

1. ‘BASIC PHENOMENA OBSERVED AND REPORTED
3. THEORNY TESTED BY PHYSICAL EXPERIMENT OR

(1) Multivariant statistics-clustering and ground truth

(2) Dev. specific processing algoritims

3. Develop parallel array architecture util izing LSI mch‘O[-I'OCC 580

) tpchnology

LEVEL -
OF STATE
OF ART

L B e i
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' SPACE TECHNOLOGY NEED FORWI NO. |

L o PAGE 2 OF
TITLE DATA SET SEIECTION NO. 810,11 g2 4

THEME /W.G./ TASK

DATE__4 /28 /76
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED R
(1) Review candidate pattern recognition and multispectral classification
algorithms for inclusion into system and go/no—go_selection gr;te_ar_;_a,_
(2) Design prototype system; ' (3) Fabricate and test the prototype. Only
ground testing is required, using typical operational data to evaluate

system perfarmance.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
Autonamous pattern recognition algorithm development.

' Autonamous multispectral classification algoritlm development: (LACTE, etc.)

l

9. TECHNOLOGY SCHEDULES
__FY
SCHEDULE ITEM }76}77]78]79|80] 81}82}83}84}85]86 87]88}89}90]81]92]93{94}95

TASK ITEM

1)Algorithn review

2)system deésign
3)Fabrication/Test

4) Performance
evaluation

MANPOWER (M-Y)

INHOUSE 213]l3l3l3lz]2]2
~ CONTRACT als|slslslala]2
FUNDING (106 $)

INHOUSE __ ~ :

\_ CONTRACT ¥i %1 K I 1A Y A
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ENVIRONMENT IN THE LABORATORY

6. MODEL TESTED IN AJRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

2. THEORY FORMULATED TO DESCRIBE PHENOMENA
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSﬁRATED

3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

1, BASIC PHENOMENA OBSERVED AND REPORTED
© MATHEMATICALMODEL

LEVEL
OF STATE
OF ART

T e T A T I PR 4t
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SPACE TECHNOLOGY NEED . ‘ o FORMNO. | .
| = PAGE1OF __2

1. TITLE Multichannel Spectrum Analyzer (MCSA)  noO. 09 / E-2 / 06
Real-time Pourier Processor (109bin) (“FYP") THEME / W.G. / TASK

pDATE_% /_29/__7_5______

2. OBJECTIVE

2300 MH_ band.

3. NEED ANALYSIS
o a) LEVEL NOW [3], wiLL BE LEVEL - UNDER EXISTING PLANS.
b) REQU!RED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
lAT LEVEL [7} FOR OPERATIONAL SYSTEM USE BY [paTe: 1986 |
¢} RISK IN ACHIEVING ADVANCEMENT:
HIGH []  mepium [} row [
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [X] OR
ENHANCING: HIGH[]  meoium (] row [] '
") TASKS NEEDED:  STUDY ANALYSIS [X]  RESEARCH [X]

GRD TEST [X]  AIR CRAFT TEST g SPACE FLIGHT TEST O
OTHER (Specify) m Ground' test :atg 0° bin level at  (check one or more)

f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY _Concomitant development of Battern

Recognition Analyzer and Display will be required ---to analyze output
of UCSA '

5, SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED s :
1. Develop 106 b1n prototype Pipeline Cordic FFT analyzer by F Y. 78
2. Develop 600 MH, - 1200 MH, digitizer (approximately 200 MH, now
possible) by F.Y. 79. o -
Develop 1012 to 1013 bit RAM power spectrum raster memory by
F.Y. 80.
Develop optimal 107 bit P1pe11ne Cordic FFT analyzer prototype
by F.Y. 80, - :

5. Operation ofrFTP“ with Pattern Recognition Ana1yzer.

(5]

~

Item will not be Tlown in spa €. Wil] be GSE. Listed at 1eve1 7 to
L represent testing as part of overall space system.

N N S e ‘
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‘ SPACE TECHNOLOGY NEED

W

FORM NO. |

PAGE 20F __——
[ TrTie on mage path PROCSSSR no. 011 _E2
THEME / W.G. ] TASK

oate. 4 129176

technol.ogy -

ground -

control .

9. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOM‘?L_\SH NEED

The approach involves pasically three steps:

(2) Ground.’ demcmstration of candidate technologies in test ped

px"ocessors. (3) gelection of +technology and i.mnlementation into f1ight/

MQ‘“ 1S i rocessor for arra: ~

(1) Develop gevice and systems

orocessors and

7. ALTERNATlVE APPRDAC'
digital approach wpich is not m

or cost effective or timely

HES/ OPTIONS The alternative

for grovnd gystems USE. .

is & com

for onboard application

T56-108-
506-20-10
656=XX~XX

506-20-11 -

8. CURRENT/PLANNED RELATED ACTIV
Data Systems Arcldtecture

on pevices

TASK ITEM

Test Bed

MANP

CONTRACT
FUNDING 109

9. TECHNOLOGY SCHEDULES

SCHEDULE ITEM

Device Tech. |l

gystem Tech.

_Sysvem oo

) MicroProcC. Archy.

714, Test Protd

GWER (M) |
INHOUSE -

(
\NHOUSE ___ L

FY
76

PR s

77178178180 g1l52]8384

$)

CONTRACT

ITIES {RTOP, OTHER)

e

Al Y

R
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SPACE TECHNOLOGY NEED = FORMNO. I
: PAGE 10F _ 2
10 E2 7

1. TITLE Stellar Sensing System Array Processor

NO.

THEME /W.G./ TASK

DATE___4/27;76

2. OBJECTIVE

Develop an Array processor capable the function. of

when an gmenj;ed_.mih._‘__ﬂ

MENT -

broper detector arrays.

photographlc film in astronomical appllcatlons.

3. NEED ANALYSIS
a) LEVEL NOw . WiILL BE LEVEL D UN
b) REQUIRED ADVANCEMENT — SHOULD BE

c) RISK IN ACHIEVING ADVANCEMENT:

HIGH [[]  mebium (7] Low ]

MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
ENVIRONMENT IN THE LABORATORY

6.
" 1. MODEL TESTED iN SPACE ENVIRON

AT LEVEL (5] - FOR OPERATIONAL SYSTEM USE BY {pATE; 1991 |

d) CRITICALITY TO THE ACCOMPLISHMENTS:

DER EXISTING PLANS
TECHNOLOGY READY

DATE: 1991

ENABLING [] OR

SR | | ENHANCING:

" GRD TEST [X]

e} TASKS NEEDED:

HIGH []

MEDIUM [X]

STUDY [X]  ANALYSIS [3]

AIR CRAFT TEST [[]

“Low [

RESEARCH
SPACE FLIGHT TEST [ ]

OTHER (Specify) [ ]

{Check one or more)

f) R&T BASE CANDIDATE

v

USE OF THIS TECHNOLOGY

4. COMPLEMENTARY TECHNOLOGY ADVAN

CEMENTS REQUIRED FOR
Large detector arrays for all wave lengths

of interest to astronomy, LSt technology,

parallel Processing system

RIBE PHENOMENA

AND REPORTED
XPERIMENT OR

C

architecture and software

ACCOMPLISH NEED
(1)

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

Study of candidate detector array characterlstlcs and 1mage enhance-

ment (dlgltal integration) algorithms.

(2)

MATHEMATICAL MODEL ‘
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

technlques.

1. BASIC PHENOMENA 0BSERVED
2. THEORY FORMULATED TO DES
3. THEORY TESTED BY PHYSICAL E

Development of Processor archltecture, J.nterfaces and data display

' (3)

Development of feasibility demonstration model .

OF STATE
OF ART

"LEVEL- -

b i v fervitn LN
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SPACE TECHNOLOGY NEED : FORM NO |
PAGE 20F__2
| o » E——
TITLE  MULTICHANNEL SPECTRUM ANALYZER (MCSA) NO.. 09 E2 . 06

Rea]-—Time' Fourier Processor (102 Bin) ("FTP") THEME /W.G./ TAS

DATE_4 / 28/ 76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
1. Build 106 bin analyzer and test over 2.0 year period _

at Arecibo

3 Dpvp'lnn techniques far synthesizing 109 bin anayzeyr by paralleling

106 bin ana1v7prc

7. ALTERNATIVE APPROACHES/OPTIONS  The on] y possible alternative is a

_ﬁybr1d photo-digital techn1que which is considered to be too expensive

and unreliable for the ant1c1pated use

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
SETI research at ARC and JPL and RFI characterization at JPL

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM }76{77]78179)80]81]82]|83]84}85}856]87|88}8a]|90}91]92| 93] 94]95

TASK ITEM
Comp. Sim. Study "

106 bin const.&tesuﬁ

109 bin design —}-v

10° bin subunit | |a .

COBStY‘u\.u &—test T
bin MCSA con51 , . 1

dllU test———

Othér data procesy. ¥ 3

R&D;_ Design &
Iest F y

MANPOWER (M-Y)
INHOUSE T1spspsfiopiohofispispisjis

CONTRACT 4 130 150 170120 20 {20 |25 }35 }35 {35

6
FUNDING (10° $) 02 ol.2].2

N
w
(91
—
—
-—
-

INHOUSE

\ CONTRACT A D PG R G B O i 1?7h'.‘711".17
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SPACE TECHNOLOGY NEED o - FORMNO.!|
‘ PAGE 1OF ___3 o
o 1. TITLE Large Capacity ©nboard Storage Systems NO. 'IO‘,'I 1/.E2/ 8 '
| B THEME / W.G. / TASK
¥ — — pAaTE___* /17 6

BJECT B
ngé' opmle\rl& of . high_ dens:.ty data storage technologles for jp__c_e_ap.plmamns

capable of storing 10 —lQ b:Lts and conta:Ln:Lng no mov;mg parts

. — : | H
3.NEED ANALYSlS Lo i

a) LEVEL NOW [43 WILL BE LEVEL - UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD-BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY
‘¢) RISK IN ACHIEVING ADVANCEMENT: o A B
HigH [B]  MEeoium []  LOw Bl
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [[] OR
ENHANCING: HIGH [X] ~ MEDIUM 0O wow(d
¢) TASKS NEEDED:  STUDY [g] ANALYSIS [z} reseArcH (&
GRDTEST [X] AIRCRAFTTEST [] . SPACE FLIGHT TEST O
OTHER (Specify) Flt. Design & Dev. o (Check oné or more)

AT

ENVIRONMENT iN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR.BREADBOARD TESTED iN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT-.

) R&T BASE CANDIDATE 200K (for A} plus 300K (for B)

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY None required for A, basic research in

memory storage technology (espec:Lally in materlal research)

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED
A. Meld NASA concepts for fault tolerance and modular -architecture with

: NASA’ and DOD components. - Supports the Strawman package for exploration of

MATHEMATICAL MODEL
4. PERTINENT FUNCTION-GR CHARACTERISTIC DEMONSTRATED

the ‘solar‘ system in-the requirement for large capacity solid state storage

1. BASICVPHENOMENA 0BSERVED AND REPORTED
2. THEQRY FORMULATED TO DESCRIBE PHENOMENA
3.- THEORY TESTED BY.PHYSICAL EXPERIMENT OR

sirst'ems .

{ B. . NASA .is currently developing a 108 bit'b‘ubble memory. A significant

improvement in bit storage density, data rates, access time, etc. is required|.

LEVEL
OF STATE
OF ART -

Consideration of :alternate approaches, prmar:.ly CCDh and opt1cal storage

should be made since it is not clear that 10; bubble memory can be achieved. o




»

S THEME /W.G./ TAS

[ Memory

j DATE 4 /27/ 76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Combine C-MOS SOS silicon gate RAM technology with the MNOS EAROM and the

bubble memory BORAM technologies to provide packaged hybrid memory modules

which are low-power rapid-access nonvolatile memories from the user point

ov view. Define control logic, design subsystems, layout controi chip--—

. masks, design package, fabricate prototypes, fabricate and qualiﬁytflight

- versions.

%f :
" SPACE TECHNOLOGY NEED ~ FORM NO.! w
PAGE 2 OF -
TITLE a. Low Cost Fault Tolerant Random Access ) NcﬂO,IYEZ/B

K

7. ALTERNATIVE APPROACHES/OPTIONS _ Endure high cost and low reliability

of present memories.

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) »
‘Related activity on S0S under 506-18-31, on bubbles under 520-21-01,

plus DOD BORAM programs in bubbles and MNOS.

9. TECHNOLOGY SCHEDULES
. FY
SCHEDULE ITEM  |76]77]78]79]80] 81}82] 83|84 |85 86|87 |88]89]90]91}92] 93]94}95

TASK ITEM

Study 4

Analysis H

Flt Design ]

Grd Test H

Space Flt Tes§ H

MANPOWER (M-Y)

INHOUSE 61131131414} 4
| CONTRACT |

FUNDING (108 $) o
INHOUSE . 1f1

\. CONTRACT , .21.3].3}.1 411

e

I w R A T,

SR

ety

ok AR it 8 o A

S o



Lo SPACE TECHNOLOGY NEED - FORM NO. | :
PAGEBOF 3
TITLE | ARGE CAPACITY STORAGE SYSTEM NO._10,11 _ E2 T
Lo ~ - THEME / W.G. / TASK
o : DATE_04 /27 / 76
RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED 3
1. Improve magnetic domain material and process technoqv. where required
2. Design and develop hmraae device f
3. Design system , S
3 4. Fabricate system ‘ ' o
£ , ,
g 5. Laboratory tests ' ; o
7. ALTERNATIVE APPROACHES/OPTIONS _gptical (holographic or direct) storage
’ 8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
RTOP 506-20-13. A 108 bit bubble mass memory systen is now under
—development (300K/EY 77)
504-20-1X__ Llow Cost Fault Tolerant Rundown_Access_Memoqg_(z(mL,LEY_ﬁ
o 9. TECHNOLOGY SCHEDULES _
o : FY ST , :
’ SCHEDULE ITEM |76]77 18479 80 a1 82 83184)85|86]87|88)189]90f91192]93f94]95
b TASK ITEM
1.Matls. & Proc.
2.Device des. & de}. , :
3.System design ;
4.System fab. ‘
; 5.Laboratory test .
MANPOWER (M-Y) ‘ T
; INHOUSE 2121221240242 12{22}f2|2|>2
CONTRACT _ 3131414 laj6l6l6l6lafajo]2 :
FUNDING (108 §) | BEE R
Lo | INHOUSE - f | | : i
T \___CONTRACT _ HEEERE AR

¥ A - N

' ?‘.‘. Bl T
.

[ER
S
Rats

b

*

R T T T T D A e ety LTI



ENVIRONMENT iN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7, MODEL TESTED N SPACE ENVIRONMENT -

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

2. THEORY FORMULATED TO DESCRIBE PHENOMENA

1. BASIC PHENOMENA OBSERVED AND REPORTED
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

- LEVEL
OF STATE
OF ART

f | )
 SPACE TECHNOLOGY NEED , e : . FORMNO.!
: : PAGE1OF__2

1.TITLE _{ gy COST DISTRIBUTION SYSTEM NO. ___11/E2/09 |
- THEME / W.G. / TASK

DATE_4 /2776

2.0BJECTIVE - ,
technology for proc i

distributing remote sensing and DCP data %o u'gr_ne_tmnks_m_a_tlxed_amer
and interactive basis. Assumas pre-existence of an operational

1 3. NEE EDI ANAZLEY: ssrgm"'

a) LEVEL NOw [3], wiLL BE LEVEL. [2] UNDER EXISTING PLANS. .
b) REQUIRED ADVAN(‘EMENT SHOULD BE TECHNOLOGY READY
AT LEVEL [7) FOR OPERATIONAL SYSTEM USE. BY [oate:
c) ]ISK IN ACHIEVING ADVANCEMENT: .~
HIGH [] -meDIuM [x] —tow[] o
d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING xJor -
 ENHANCING: HIGH[]  MEDIUM 0 wow(d -
e) TASKS NEEDED: STUDY [X] ANALYsiS [X] RESEARCH [} ‘
~ GRDTEST [X]  AIRCRAFT TEST K]  SPACE FLIGHT TEST [} ST
OTHER {Specify) [] L (Check one or more) |

f) R&T BASE CANDIDATE S

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
~ USE OF THIS TECHNOLOGY Pre-existence of an operational g1gab1t/sec

j_l,lCe.ntr‘a]'lzed“ system is reauired. Assumgd this baseline will devel :
of existing and planned technology o :
: TRt - W‘ v N

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED -
1. Operational Tow cost system study and analysis

2. Onboard processor/compression deve]opment for low cost users

_ (95:1 compression) ‘
340u_cost_gmund_s¥stem-compnesswn_schem—(g$1%$e#§amen)——
4 _Regmnal_pmnessnr_(pattern_nemgmhou,-eicr)_dwelopme At—
S_De\celop_automanc_nouung—sysi;em
6. Low cost user tekminal design
7. Low cost user console design (for interaction)
8. Preliminary user needs study :

e it e 1
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SPACE TECHNOLOGY NEED

FORM NO. |

)

TITLE

STELIAR SENSING SYSTEM ARRAY PROCESSOR

"PAGE20F _2

NO.___ 10 E2 7
THEME /W.G. / TASK

DATE 4 728/ 176

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

1)

Review of detector array technology development with special emphasi
on feasible array sizes (10°x103 to 106x106); (2) System design, includ.in:I

trade-off study between array size and object scanning strategy;

(3) Prototype system fabrication and test; (4) Syst

evaluation, including a flight test

7. ALTERNATIVE APPROACHES/OPTIONS

4

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES

FY

SCHEDULE ITEM }76

7

78

79

80

61

82

83

84

85

8687

88

89190791192 93794

95

TASK ITEM

(1) Technology Red.

(2) System design

(3) Fab. & "{:est

(4} Performance

eval.

(5) Flight test

MANPOWER (M-Y)
INHOUSE

N

N

CONTRACT

Ny

P )

o b

FUNDING (106 §)
INHOUSE

11

.3

L3 .

\__CONTRACT

"

o ekl i ean P A L g b 2 gere . by o XAl it s §



R

LI o

SETITRE BRI e o 5 e -

R 3

1y sy

i’?‘&'ﬁ“»mwnﬁmw.”;w\,;;, B . S e T

1. BASIC PHENOMENA OBSERVED

2. THEORY FORMULATED T0 DES
" 3. THEQRY TESTED BY PHYSICAL EX

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED iN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

AND REPORTED
CRIBE PHENOMENA
PERIMENT OR

LEVEL
OF STATE

OF ART

MATHEMATICAL MODEL - "
4. PERTINENT FUNCTION O CHARACTERISTIC DEMONSTRATED

| rSPACE TECHNOLOGY NEED FORM NO. |

B R I TETIT s o e ot et

PAGET1TOF___ 2

1. TITLE _ MICROELECTRONIC TECHNOLOGY ——  No.Lz=12_/E2/10
- p_— THEME / W.G. / TASK

DATE_4 /28, 76

_ Provide a microelectronic technology for on-board s/c-applicatio
with emphasis on re11ab111ty and high density LSI devices —

3. NEED ANALYSIS , : ‘
a) LEVELNOW [2], wiLL BE LEVEL [B] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5] FOR OPERATIONAL SYSTEM | USE BY _
c) RISK IN ACHIEVING ADVANCEMENT ]

- HIGH[T] - Mepium [x]  tow [] o
d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING (] or
ENHANCING:  HIGH[X]  mebium [J  Low []
e) TASKS NEEDED: - STUDY [x] ANALYSIS [x]  RESEARCH ]
_GRDTEST[] AIRCRAFTTEST [] SPACE FLIGHT TEST [
"OTHER (Specufy) B {Check one or more)

f) R&T BASE CANDIDATE 506-18-33 (600K) NEW_(400K)

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY _J_e_C.t_th_Be_am Lithography ~—

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED : .
Re]1ab111ty Develop d1agnost1c methods for studying MoS device fa11ure
‘”mechan1sms, formu]ate mode]s of the nechanisms, and demonstrate test method§
for assur1ng re]wab111ty 7q + the manufactur1nq process.

High Density LSI: Deve]op a reljable thin oxide process; apply elegtrgn
beam 11thoqraphv to demonstrate dev1gg§#w1th 1 m1cron Aggeral_dlmen51nnt_

2. OBJECTIVE 5 SR . Jj
S
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SPACE TECHNOLOGY NEED , : FORl! NO. |
] , ' PAGE20F__=

R SR T

TITLE oy cOST DISTRIBUTION SYSTEM __NO. 11/E2/09
= THEME / W.G./ TASK

’ DATE_4 / 27/ 76
6. RECOMMENDED APPROA’CH/"ROGRAM PLAN TO ACCOMPLISH NEED »

1. Comprehensive sensor-to-user study of low cost operational system :
‘9. Phase Tow cost distribution ;ystem into (by then) pre-existing i
"centralized" system in mid-1980"'s i

3. Optimize degree of centralization in subsequent system versions @

- ) 4

7. ALTERNATIVE APPROACHES/OPTIONS E lized | it) I 1 N
indicate need for dﬂ""lhuted_sy.s.tems—suhsequem'iv
8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) T o j
- " -gperational® -

systems at GSFC/ERQS -

9. TECHNOLOGY SCHEDULES
o FY

SCHEDULE ITEM 76177178 |79]80] 81|82} 83 84]85]86|87]88 g9190]91]92] 9349495
TASK ITEM
User needs study §
System study ‘ ' | §
On-board processor %
Regional Pracess. (PR) i
Auto. routing
Low cost terminal %
Il_ou cost (interac ton
ys, Synthesis o i
2 ronctruction
MANPOWER (M-¥ :
INHOUSE( ) 31314141415 ]6 4
CONTRACT 2 112]12]16116116]16316 :
FUNDING (108 $) ; !
INHOUSE , A1) -1 ) %
CONTRACT 1l.6].6].8].8].81-81-8
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rSPACE TECHNOLOGY NEED =~ =~ FORM NO. |

PAGE1OF_2

1. TITLE _ RADIATION HARDENED ELECTRONIC NO. 10,11 /E-2/11
COMPONENTS o THEME / W.G. / TASK

B
®
#
k

DATE 4 /28,76

2. OBJECTIVE
To provide a radiation hard ed

withstand a total iﬁteqrated dd§e of ]06 rads

ELEVANT

MENT

i

3. NEED ANALYSIS - o
- @ LEVEL Now [3], wiLe BE LEVEL [ UNDER EXISTING PLANS.

- bIREQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY [pATE, 1981
- ¢) RISK IN ACHIEVING ADVANCEMENT: .
HIGH ]  MEDIUM - towg
d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING (] or
ENHANCING:  HIGH[y]  mebium ] Low J
~ ©) TASKS NEEDED:  STUDY ANALYSIS RESEARCH
. - GRDTEST[X] AIRCRAFTTEST [} SPACE FLIGHT TEST [

OTHER (Spgpify)'D (Check one or more)

MODEL TESTED IN SPACE ENVIRONMENT

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED INAIRCRAFT ENVIRON

5. COMPONENT OR BREADBOARD TESTED INR
1.

-2

& ,

7 f) R&T BASE CANDIDATE 186-68-83(1.3M), 506-18-34 (400K)
. =L b

225 £ | 4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
2=z 2 USE OF THIS TECHNOLOGY

; gz 2 i o
) SuE & '

i [= R 4

£58 3 — '

g 5 E o-2°] 5. SPECIFY TECHNQLOGY ADVANCEMENT_ REQUIRED TO

3388 ACCOMPLISHNEED |
8! £2525| 1. Definition of radiation hardened integrated circuit processes for
: 22755 MOS and bipolar linear IC's. x '

H - we T : .

| ig gg 5 E 2. _Hardness assurance techniques.

i N (a) Process monitoring

o (b) Device testing

f ole 3. Design criteria,

wdg
: Dww
' -+ 00

I

F T R AR TR R i K b s i b
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SPACE TECHNOLOGY NEED , ) : FORM NO. I
PAGE 20F_ 2__

nol»7-12/ E-2/10

TITLE  MICROELECTRONICS TECHNOLOGY
— — “THEME /W.G./ TASK

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Reliability: The approach is to first understand the physics of fa1Iure

process in MOS and to develop the necessary diagnostic tools, thén to model
the failure processes and design wafer test chips. High Density LSI: Develo

thin oxide technology on test structures and then extend to devices using
E-beam 1ithography.

DATE 4 / 28/ 76

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES {RTOP, OTHER)
The reliability aspects of this program is being addressed 1n RTOP 506 18-33

--The high density work is a proposed new initiative.

9. TECHNOLOGY SCHEDULES
‘ FY
SCHEDULE ITEM |76{77)78]79}80}81|82]83]84|85]86}87)88)89]|90] 81 921 93| 94195

' TASK ITEM
Madeling : If
Diagnostics Y,
Process Controls —V
Test Chips V

Thin Oxides
E-beam 1ithograph

Device feasibilit <Sr

o~

MANPOWER (M-Y}) I
INHOUSE 10110]10}10}6 |6 {4
CONTRACT

F . (106

UPNDAQSS(QO 3) -8 .d1.11.1] .5] .5].2
L CONTRACT LIt :

PR TS REL I~ LAt SIS E D




B

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED iN RELEVANT
L MODELTESTEU»INS?ACE ENVIRONMENT

iBE PHENOMENA
ERIMENT OR

D REPORTED

- Y
rspAcE TECHNOLOGY NEED : FORM NO. |
B o ’ ‘ PAGE1OF__2
1. TITLE PARALLEL IMAGE PROCESSING ‘ NO.10,11 E-2 12 o
: : THEME’/’WG { TASK RF

DATE_4_ /28 / 76_____

2. OBJECTIVE - , ;
Dey d i i tmx ona s1'l1con

LSI chip to prov1de rea] time paraHe] image processmg
: Lo

3. NEED ANALYSIS o ' ‘ s i
a) LEVEL NOW . WILL BE LEVEL (2] uNDER EXISTING PLANS. '

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL @ FOR OPERATIONAL SYSTEM USE BY IDATE 1985 |
¢) RISK IN ACHIEVING ADVANCEMENT:

HIGH [x]  MEDIUM [J  wow [] B

@ CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [] oR
' ENHANCING:  HIGH[X]  meDium [ Low []
€l TASKS NEEDED:  STUDY [x] = ANALYSIS [§] RESEARCH(X] .
'GRDTEST [X] AIRCRAFTTEST []  SPACE FLIGHT TEST O N
OTHER (Spec'fy) D . (Check one or more)

f) R&T BASE CANDIDATE - _{New) 500K -

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR K

USE OF THIS TECHNOLOGY  |SI arravs, high density hthography %
(electron beam or X-ray) ‘ o B

MATHEMATICAL MODEL
4, PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA 08SERVED AN
2. THEORY FORMULATED T0 DESCA
3. THEQRY TESTED BY PHYSICAL EXP

< LEVEL
OF STATE
- OF ART

|| e ot ORI A e e s iy | L L i g e s e IR e e e e M ey, i
= . )

.5, SPECIFY TECHNOLOGY ADVANCEMENT Reoumeo TO
’ ACCOMPLISH NEED | %
1. Design of custom LSI arrays ' : B S TR i

2. Deve]op pre-processing a]gomthms for feature extractwn from raw
data (c.ontour, motion, texture, etc ) ‘
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RADIATION HARDENED ELECTRONIC COMPONENTS

L

.
SPACE TECHNOLOGY NEED FORM NO. | -
Co PAGE20F __2 _
o . " » R
TITLE NO. 10,11 /E 2/M

- THEME / W.G. / TASK

DATE_ 4 /28/ 76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
1. Ident1fy failure sensitive components/processes through test programs,

and physics of failure studies.

develop_in_industry as feasible.

‘2. Identify needed process changes to enhance radiation tolerance, and

3. Develop screening and hardness assurance techniques for a broad range

. of technologies.

7..ALTERNATIVE APPROACHES/OPTIONS

186 68- 83)

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP OTHER)

) Pronosed FY77 RT’)P'

“506- IB-&JI :

9. TECHNOLOGY SCHEDULES
FY ' =

SCHEDULE ITEM

76

77

18

79

80

81

a2

83

84

85

86

87

88}89f90] 91]92f 93} 94,

g5

TASK ITEM
Component Ident.

Process Correlati

v

Screening &

hardness assuranc

MANPOWER (M- Y)

10

| INHOUSE
. CONTRACT

e
FUNDING (10° $)
* - INHOUSE

1.

. CONTRACT

T01[.

*Includes funding from 186-68-83 -
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ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED !N AIRCRAFT ENVIRONMENT

5. COMPONENT OR 8READBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

MATHEMATICAL MODEL )
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEQRY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

|
F;PACE TECHNOLOGY NEED : ‘ FORM NO. i

~ PAGE 10F __2
1. TITLE __ PATTERN RECOGNITION ANALYZER NO.  9/E2/13 -~
AND_DISPLAY (PRA) | THEME / W.G. / TASK

DATE__4 /. 28/ 76

2. OBJECTIVE (1) Develop visual mteractlve system for identifying :mtelll—
gent._si

autanated pattern recogm.tlon scanner for identifying mtelllqent signals wi
high probability and acceptably low false alarm rate.

3. NEED ANALYSIS
a) LEVEL NOW E:] WILL BE LEVEL m UNDER EXlSTlNG PLANS.

“b}REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY m
c)IRISK IN ACHIEVING ADVANCEMENT: '
HIGH [X  mepium ]  tow [ )
d) CRITICALITY TO THE ACCOMPLISHMENTS: = ENABLING K] OR
ENHANCING: HIGH[] Mepium [J  Low ] '
“e) TASKS NEEDED:  STUDY 'ANALYSIS [§  RESEARCH [X]
GRDTEST [x] AIRCRAFTTEST []  SPACE FLIGHT TEST [
OTHER (Specify) E] Test as part of overall SETT systeriCheck one or more)

f) R&T BASE CANDIDATE - _New. Need $1.1 million in FY 77

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY '

Large memory (11/E2/44) and FTP (9/E2/06), large space antemna (09/£2/30)

'5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
1. Determine digplay media/human factors matched to solve dlsplay problem.
2. Feasﬂole hardware ' implementation.
3. ‘Test and evaluate candidate systems on SETI problem.
4. SyntheSJ.ze and test optimal zoom display (with 1012 metmry)

5. ,Survey likely intelligent pattems.

6. /Develon suitable P.R. algorithms.

7. Tmplementation of algorithms with selected hardware.
8. Cont.mumg develomrent of dev1oe technology for PRA.
9. .Desz.gn and test PRA. :

bt e ek e i o s b el oo U i gl e
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- | A
SPACE TECHNOLOGY NEED FORM NO. | '
PAGE20F 2
| TITLE  pARALLEL IMAGE PROCESSOR N0 10,11 E-2 12

THEME / W.G. / TASK

DATE_ 4 /28 /76

6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

The approach requwes the integration of digital logic elements with a
; - _photoreceptor array. Feasibility will first be demonstrated on a small
array. The concept will then be expanded to handle processing of an

entire imaging frame.

: 7 ALTERNATIVE APPROACHES/OPTIONS A parallel optical approach is being

P | pursued at GSFC (TSE Computer) RTOP #506-20-14.

‘ 8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
(None) This is a new proposal.

9. TECHNOLOGY SCHEDULES
FY .
SCHEDULE ITEM J76177]78179]|80)81]82]83]184185|86]87|88]89]90]91]|92]93}94]95

TASK ITEM
Circuit Design
Alog. Dev.

i Feasibility
] ' Full Frame

Processing Y

MANPOWER (M-Y)
INHOUSE 518110410410

S R R CONTRACT

"FUNDING (108%) |
INHOUSE _ : .41.6}.8].8].8

~ \_CONTRACT 12l 7]7

ST A S R I ertobane gy i e e b

!
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rS,PACE TECHNOLOGY NEED B FORM NO. |
~  PAGE1OF_2
_

1. TITLE Large Capacity Ground Data Storage System NO. 9.11 E2 14
‘ THEME / W.G. / TASK

DATE__4,28;76

Bev q."o%cg Xlgh capacity (10 15 bits)y, “high transfer rate (‘lO bits/sec),

ground data archival storage system. The data catajiéi;uii'ig';' function will also

be considered.

| 3.NEED ANALYSIS
| a) LEVEL NOW [3], wiLL BE LEVEL [2] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT ~ SHOULD BE TECHNOLOGY READY

AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY

c) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  mebiuM: [X]  Low []

d) CRITICALITY TO THE ACCOMPLISHMENTS: ~ENABLING [ ] OR
ENHANCING:  HIGH[]  meowum ] Low [

e) TASKS NEEDED:  STUDY [] ~ANALYsIS [x] RESEARCH [X]
GRD TEST "AIRCRAFT TEST [[] = SPACE FLIGHT TEST O

OTHER (Specify) [_] , (Check one or more)

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN-AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT -
7. MODEL TESTED IN SPACE ENVIRONMENT

f) R&T BASE CANDIDATE . /

¢ 4, COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
" USE OF THIS TECHNOLOGY Erasable storage materials for optical and

electron beam storage systems

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED
.ADlrect optical storage systems are now under development (502 -23- 31)

181gn1f1cant improvement in these areas 1is required: (1) erasable storage

media, (2) improvement in storage density, (3) data transfer rates. Studies

MATHEMATICAL MODEL
4. PERTINENT.FUNCTION-OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
. 2. THEORY FORMULATED TO OESCRIBE PHENOMENA

3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

in system architecture, data access/transfer methods and the cataloglng

function-are required.

The system's data management considerations will include all external as well

OF STATE
OF ART -

-]
5
u
-

as internal (cataloging) tasks.




f;_._
%SPACE TECHNOLOGY NEED ; FORM NO. |
' ' ; PAGE20F _2_ _
' T'T,'-E; PATTERN RECOGNITION ANALYZER (PRA) S s _9/m2/13
' e o ’ THEME /W.G./ TASK
; - , DATe__l;l__/28/76,
6. RVE,’COMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED |
1 M " zoa”
“studying jntelligent signal characteristics, followed by (2) development
of automated pattern recognition techniques to perform the same recognition
Tasks on identified patterns
7. ALTERNATIVE APPROACHES/OPTIONS
No alternative approach js presently known. =
8. CURRENT/PLANNED RELATED ACTlVITIES (RTOP, OTHER)
, FIP,ISI & CCD memory development by NASA and industry.
; Iarge mewories (11/82/14)
: K TECHNOLOGY SCHEDULES
: FY
SCHEDULE ITEM 16 177178179180} 81 g2183]84]85]186 g7188}89]90}81]92 931 94
_ IPASKAREA
1 Media/mm.Eact C:hAA —/
or ' | 2 hdv. Feas. Study A5 Y
S 3 ;‘onst/Eval.Candid. ~/
| 4 bynthesize Opt.Zoap ATV
E pLeL.Patt.Recog.Sty‘/_ V1Y
- 6 P;R.Aloritthur'.Z /
1T 7 P.R. Implem. Feas. A5 /
t & bovice Tech. for PR ANZN™ —~
1 | 9 pesign & Test PRA k Pih
ANPOWER (M-Y)
i INHOUSE 11]4 sl7 15 |5 15 16
{ CONTRACT 5 |221a0l38] 16122134136
" FUNDING (106 ‘
INHOUS(E L .l.2].21a94-1].2 .2
CONTRACT _ 12 p.q4.8 1. 7. 8

e B i
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RELEVANT

MENT

MODELTESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN
ENVIRONMENT IN THE LABORATORY

7. MODEL TESTED IN SPACE ENVIRON

6.

DESCRIBE PHENOMENA
CAL EXPERIMENT OR

1. 'BASIC PHENOMENA OBSERVED AND REPGRTED

2. THEORY FORMULATED To
3. THEORY.TESTED BY PHYS|

MATHEMATICAL MODEL
4. PERTINENT FUNCTION 0R CHARACTERISTIC DEMONSTRATED

" LEVEL
OF STATE
OF ART

] .
rsmce TECHNOLOGY NEED ~_ _FORMNO. |
’ PAGE1OF__2

L. TITLE Safety in the Multipurpose NO._7 - E2 - 91
Space Power Platforms THEME / W.G. / TASK

DATE_4 /26 /76

2. OBJECTIVE . o
To develop the systems technology to establish and maintain safety

aspects in the handling of space power
i

3. NEED ANALYSIS :
a) LEVEL NOow » WILL BE LEVEL UNDER EXISTING PLANS, |
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY

AT LEVEL @ FOR OPERATIONAL SYSTEM USE BY [DATE: 1985

¢} RISK IN ACHIEVING ADVANCEMENT:
HIGH[]  mepium [ Low ,

dICRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING OR
ENHANCING:  HIGH[]  mepium [ Low U

el TASKS NEEDED: STUDY ANALYSIS RESEARCH [] -
GRDTEST [X]  AIR CRAFT TEST (]  SPACE FLIGHT TEST. I
OTHER (Specify) [_] (Check one or more)

f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY  None

5. SPECIFY TECHNOLOGY AD»VANCEME_»NT REQUIRED TO
- ACCOMPLISH NEED - T

Development of general safety guidelines as well as the implementation of
these, such as automatic mgt. techniques which establishes additional
servomechanism loops within the more. traditional power mgt. system, or as
bias inputs to traditional control Toops. " Communications and coding
aspects must also be considered. The advancement necessary is probably
one of system;deve10pment; rather than component development, However,

a8 study is necessary to ascertain whether or not component development

_In_(for example) on-board multiprocessors is necessary to accomplish
this system function. ‘ : o




— _
SPACE TECHNOLOGY NEED - FORM NO. | W
‘ ; ' PAGE 2 OF

——— - T } !
. TITLE Large Capacity Ground Data Storage System NO. 9,11 E2 14 . : 3
Sp— g B " THEME /W.G./ TASK Z‘

DATE 4/28)76

b
e —

6. REC(.)MMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
1. Major activities in the development of high density, erasable storage

media for optical or electron bram storage are required. In addition, tech-

f . niques for high speed (10lU bits/sec) data transfer to and from memory need

v development.

b 2. System design, including consideration of internal and external data

& " management functions. !
3. System implementation. :

7. ALTERNATIVE APPROACHES/OPTIONS

[
i

8. CUR‘RENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
Development of high density tape recording systems (oA, OTDA funded).

High capacity data systems, 502-23-31 (.2M)"

o 9. TECHNOLOGY SCHEDULES
FY _‘
scHEDULE ITEM }76]77]78]79]80] 81| 82]83}84]85|s86]|87|88]89]90}91]92] 93] 94}95

TASK ITEM

i
=

1. Stprage media

Data transfer|

Steck i e A Rk
N

Sys. design

4. Sys. fab.,
' test.

S
" MANPOWER (M-Y)
| INHOUSE 313151 543)3
|  CONTRACT 6 16l 8lsls |
FUNDING (108 $)
INHOUSE -
\__CONTRACT B ERRE
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rSPACE TECHNOLOGY NEED . FORMNO.!|
- PAGE1OF__2

1. TITLE _RADIO FREQUENCY INTFREERENCE NO.___9 E2 22a
(RFI) ANALYSIS, SETI THEME/W.G./TASK |

‘DATE_4_4@8 ; 76

2. OBJECTIVE ' o ’
__Identify RFI effects on SETI for both Earth based and space

systems.  For both 1S'VSthIIS dEVEIOp frequpnry allocation pinnedureg_ For.

RELEVANT

‘space based systems determine potential for shielding

'3.NEED ANALYSIS o AN
~ a)LEVEL Now [2], wiLL g€ LEVEL UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY

AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY

c) RISK IN ACHIEVING ADVANCEMENT:

HIGH [[] . mebium [ Low R

dICRITICALITY TO THE ACCOMPLISHMENTS: ~ ENABLING [} OR
ENHANCING:  HiIGH[]  mebium ] Low O

1’ e) TASKS NEEDED:  STUDY ANALYSIS [}  RESEARCH []
| GRDTEST [}  AIRCRAFTTEST []  SPACE FLIGHT TeEST [

OTHER (Specify) [] {Check one or more)

f) R&T BASE CANDIDATE

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN
7. MODEL TESTED IN SPACE ENVIRONMENT

4, COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY SETI -antenna system design

RIBE PHENOMENA
XPERIMENT OR

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED :
RFI analysis, and supporting tests, are required to establish the

magnitude of potentia] interference to SETI by unwanted sources."
Subsequent analysis shall be performed to provide ‘

MATHEMATICAL MODEL
4. PERTINENT FUNCT!ON OR CHARACTERISTIC DEMONSTRATED

1.- BASIC PHENOMENA 0BSERVED AND REPORTED

2. THEORY FORMULATED T0O DESC
-3, THEORY TESTED BY PHYSICAL E

material for securing CCIR allocation of frequencies. For space based

systems, analysis shall also be performed to evaluate potential shielding

Earth based system operates 1.4 to 1.727 GHZ.
Space based system operates 1.4 to antenna limit.

OF STATE
OF ART

LEVEL
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MANPOWER (M-Y) .1, ’\
" INHOUSE T2
| CONTRACT | 2
| FUNDING (108¢) .| , |
' INHOUSE _ 0 ' : 0
~\__ CONTRACT AR ENEEEEEEEEREEREEEY)

— )
SPACE TECHNOLOGY NEED h o v s FORM NO. |

F¥7; E PAGE20F 2 —
TITLE' Safety in the Multipurpose : NO. 7 -E2-21_ .
, o THEME /W.G. / TASK
| Space Power Platforms

DATE__ 04 /28 /76

:6.'RECOMM”EN»DED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED e
Developmgnt phases. (block 9) starting with first general and then | _

specific guidelines for detection and monitoring system development. °
Guidelines will, of necessity, will encompass general high power usage,

etc. Study/test phases 3, 4, and § will also determine whether or not

: component development is needed,

7. ALTERNATIVE APPROACHES/OPTIONS  one
L

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
None ‘

|

[

9. TECHNOLOGY SCHEDULES:
Y
SCHEDULE ITEM |76{77)78]79]80]81|82|83{84]a5]s6|87]sa]s9 90]91}192]93]94]95
TASKITEM
1. Dev. Injtial
Safety Gdlines
2. Update' Gdlines
3. Design_ Det
& Monitoring Sys|
4. Breadboard/Tst
5r~UDdate Design
6. Implement

5
£
i

T A e e T T




©LEVEL

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7.-MODEL TESTED IN SPACE ENVIRONMENT

E PHENOMENA
ERIMENT OR

1. BASIC PHENOMENA 0BSERVED AND REPORTED

2. THEORY FORMULATED TO DESCRIB
3. THEGRY TESTED BY PHYSICAL EXP,

OF STATE
OF ART

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

rSPACE TECHNOLOGY NEED FORM NO. |

PAGE10F__2
1 TITLE RADIO FREQUENCY INTERFERENCE (RFI) NO. 7 __JE-2/ 22b
ANALYSIS, MSPP THEME / W.G. / TASK
" DATE__4 /28 ;76
2. OBJECTIVE

Perform investigation, analysis and test necessary to select MSPP
microwave frequencies and secure CCIR assignments _

3. NEED ANALYSIS ; :
' a) LEVEL NOW . WILL BE LEVEL UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT - SHOULD BE TECHNOLOGY READY

AT LEVEL [ ] FOR OPERATIONAL SYSTEM USE BY [pATe. T990

c) RISK IN ACHIEVING ADVANCEMENT:
HIGH[]  mebium [ Low

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [{] OR
ENHANCING:  HIGH[]  mepium [J  Low [

e) TASKS NEEDED: STUDY ANALYSIS RESEARCH []
GRD TEST AIR CRAFT TEST []  SPACE FLIGHT TEST K]

OTHER (Specify) [:] (Check one or more)
f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVAN‘CEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

Definition of devices uysed far DC to RF mnvprciknn, frnmmhh output
spectra can be derived. ‘ o

5.'SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO .
ACCOMPLISH NEED : ' ;. : o
Effort will provide full understanding of output spectra of each-DC to RF

converter candidate when coupled to candidate antenna eTements. - FCC and
ITU regulations will be researched to ascertain requirements. System .
‘ trade studies will determine impact on other spectrum users, with options

for_clear or shared channel. National/international agreements for
operating frequencies, guard bands, allowable harmonic and spurious levels

.,wﬂ] be made.
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SPACE TECHNOLOGY NEED

FORM NO. |
PAGE 20F __2

|

T['T'-E RADIO FREQUENCY INTERFERENCE ANALYSIS, SETI

NG. 9/E2/22a

W

THEME /W.G./ TASK

DATE 4 /28/76

6. RECOMMENDED APPROACH‘/PROG;RAM PLAN TO ACCOMPLISH NEED
a. Investigate potential sources of interference in desired band.

Develop plans_for CCIR frequency request for Phase 1,

b

]
c. Design RFI shield for space system.
d. Follow-on analysis/tests/CCIR interface.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLCCY SCHEDULES
FY

SCHEDULE ITEM

16|77

78

78

80

81

82

83

84

85

86

87

88]89]90} 91{92] 93194

95

TASKITEM -
Initial Inv.

A

CCIR Phase I

Planning

c._ Shield Design

/R

Phase II & II

d. RFI Technology .

1

MANPOWER (M-Y)
INHOUSE

1.5

CONTRACT

FUNDING (105 $)
INHOUSE

\___CONTRACT

R T i T e e PCATR R RT rhe

IS N SIS SO
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YED IN AIRCRAFT ENVIRONMENT

7. MODEL TESTED !N SPACE ENVIRONMENT

o~

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
ENVIRONMENT IN THE LABORATORY
6. MODEL TES

REPORTED

THEORY FORMULATED TO DESCRIBE PHENOMENA
THEORY TESTED BY PHYSICAL EXPERIMENT OR -

{ MATHEMATICAL MODEL )
4. PERTINENT FUNCTION-OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA 0BSERVED AND

2
3

LEVEL
OF STATE
OF ART -

TR e s T s by e RTINS AN RN S S e e

|
r'spAce TECHNOLOGY NEED FORM NO. |
PAGE 10F_2

% 1. TITLE Microwave Power Transmission and Receprtvion NO. 7 - E2. 23
. : THEME /W.G. / TASK

DATE__ 4 /27, 1976

- OBJECTIVE 3 : f: o
'Izzstagflesn the technical and economic feasibility of advanced large scale

Systems to transfer commercially useful amounts of power (5 GW) from synchro-

nous orbit to Farth by means of microwave transmission.

3. NEED ANALYSIS 3

al LEVELNow ], wiLL BE LEveL [4] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOU LD BE TECHNOLOGY READY
AT LEVEL m FOR OPERATIONAL SYSTEM USE BY [paTE: '299 |

¢) RISK IN ACHIEVING ADVANCEMENT:
HIGH MEDIUM []  Low [] :
d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING x] or:
ENHANCING:  HIGH[]  mepium [ Low []
e) TASKS NEEDED: STUDY ANALYSIS RESEARCH
GRD TEST AIRCRAFTTEST [[]  SPACE FLIGHT TEST [X]
OTHER (Specify) [_] ‘ ‘ (Check one or more)

f) R&T BASE CANDIDATE .

- 4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS _R,E,QUIVRE‘SD FOR‘ -
USE OF THIS TECHNOLOGY Extremely large space structures; high power

' amplifier development; control systems; safety systems; RFI; transportation
to orbit. B ; ‘

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH MEED .
Studies show that high power/efficiency tubes (5 KW at 902), high gain/effi-
ciency antennas (92 dB at 90%) and extremely accurate p‘oinytinq (0.005°%) will

be required to’transfgr' commercially useful amdunt’s‘ of power from space #p
Earth. These components, integrated into a system must function reliably for"

several decades. No componenfs évxijst today. The rec_ejvin‘q antenna_efficiency
must be increased to the 85-90% range while retaining simplicity and low cost
of production. ~Transmitter tube technology (efficiency, losses, spectral

purity, output power, weight and noise bandwidth) must be developed to_achieve.
required performance Characteristics.
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SPACE TECHNOLOGY NEED o ‘FORM NO. I

PAGE20F_2 _

TITLE . pADIO FREQUENCY INTERFERENCE ANALYSIS, MSPP NO... 7 _JE2 J22b

- THEME /W.G. / TASK

DATE__ 4,28/ 76

oa—

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

a. _Determine spectra and performance of each potential DC-RE convertey

candidate when coupled to antenna.

b. Research ITU and FCC regulations to establish requirements.

c. Perform

system study tradeoffs to‘determine impacts on SSPG.

d._Obtain national/international agreement for operating frequency, guard

bands; and spgrjous levels.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES

FY
‘SCHEDULE ITEM 76{77)78179]80] 81]82] 83184 85186]87188]89190]91]92{ 93 94195
TASK ITEM
a. Spectrum STV
b. Study Contract] TV
c. System Trade | N1V
d. CCIR Agreement A5 2\

Work

INHOUSE

MANPOWER (M-Y)

CONTRACT

INHOUSE

FUNDING (100 §)

\—_CONTRACT |~ | | ~ )

T L M B S VAT 5 5 a4 e e et B J—
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5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED 1} AIRCRAFT ENVIRONMENT

REPORTED

HEORY FORMULATED TO DESCRIBE PHENOMENA
ERIMENT QR

1. BASIC PHENOMENA OBSERVED AND
T

2
3. THEORY TESTED BY PHYSICAL EXP

LEVEL
OF STATE
" OF ART

L M b ke,

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

7. MODEL TESTED IN SPACE ENVIRONMENT .. ..

|

i o
rspAcs TECHNOLOGY NEED FORM NO. |

=

PAGE1OF_2___

1. TITLE _Laser Power Transmission NO._7/E2/24
—— THEME /W.G./ TASK

DATE_ % /28,76

2. OBJECTIVE

| _power transmission

3. NEED ANALYSIS
~a) LEVEL Now- (3], wiLL BE LeveL (3] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
ATLEVEL |7] FOR OPERATIONAL SYSTEM USE BY [paTe:1991 ]
..€) RISK IN ACHIEVING ADVANCEMENT: o
1 HIGH[]  mEDIUM-[X] tow (]
d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [X] or
ENHANCING:  HIGH ]~ wmeoium [ Low O
e) TASKS NEEDED: | STUDY ANALYSIS [¥] ~ RESEARCH [}
GRD TEST [x] = AIR-CRAFT TEST (] - SPACE FLIGHT TEST [X]

OTHER (Specify) [] {Check one or more)
f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY AD\‘/ANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED ' , : o :
Transmitting/Receiving system beam directing techniques to improve tracking

- accuracy; ~ , , ;

Lifetime of components which degrade under spacé environments
Component/system efficiency




SUVEO

A A s s et

' lSPACE TECHNOLOGY NEED FORM NO. |

~ ' ‘ ' “\

THEME / W.G./TASK

DATE 4/ 27/ 76

em——

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Initiate a systematic program to define microwave energy transmission system
concepts and answer fundamental questions determining feasibility. .Initiate
a_program ¢f system engineering studies, technology development and major
demonstration tests, Key areas include power sources, interfaces, DC-RF/RF-
DC conversion, mechanical systems, phase front control, etc.

, PAGE 20F ¢
TﬁTITLE Microwave Power Transmission and Reception NO. 7 - E2- 2%

7. ALTERNATIVE APPRQAQHES/OPTIONS A laser system of power transmission

has been suggested although substantial increases in“r‘aw:power and efficiency

are -required.

8E CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

nergy transmission by microwaves RTOP 650-40-10
Retéiving antenna technology development RTOP 650-40-10
DC_to RF converter development RTQP 650-40-10
9. TECHNOLOGY SCHEDULES

FY
SCHEDULE ITEM 7617717879180 81]82])83]84!85 86]87188189)90]91]|92]93]94]195

TASK ITEM
System Study NN
Comp. Dev. | A V4
Amp1. Dev. \/

Syst. Integ. V4
Ground Test o N \V4
Dev. FTight
R
Operation 0
MANPOWER (M-Y
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ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED-IN-AIRCRAFT ENVIRONMENT

b, COMPONENT 08 BREADBOAZID TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

TP R g

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2 THEQRY FOHMULATED TO DESCRIGE PHENOMENA

4 THEURY TLSTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

e i h AR e S o e ST N

!

| rsw:\crs TECHNOLOGY NEED . - FORM NO. |
: ; , PAGE 1 OF _2
*E?%11TLE Space-to-Space Wide Band Communications NO. 8812 " E2 . 25
= ~ THEME /w G./ TASK
—  DATE_ 4 /261' 76

2 q?{FqBL 50mmun1cat1on systems for multiple point- to-point communications
in space between Advanced Space Transportat1on Vehicles and those used
in Industrialization of Space.

s

3. NEED ANALYSIS | | ]
a) LEVEL NOW (2], wiLL BE LEVEL - UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY [pATE: 1988 |

¢} RISK IN ACHIEVING ADVANCEMENT: o o o

o HIGH[] . meowum [X] 1 Low [ | : o

d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [X] OR ]
ENHANCING:  HIGH[]  wmepium (] row [

e TASKSNEEDED: STUDY ]  ANALYSIS [X] X} RESEARCH [X]
' GRD.TEST [X] AIR CRAFT TEST [j SPACE FLIGHT TEST [X]

OTHER {Specify) [_] “{Check one or more)

f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

A RONE St SO NS T

5. SPECIFY TECHNOLOGY ADVANCEMENT REOUIRED TO - ‘
ACCOMPLISH NEED ' ’
Support wide band commun1cat1ons (numerous vo1ce data, and video channels)

using frequencies above K band; i.le. s m1111meter waves and D&G bands above %
100 GHz, and/or laser links. A1l components of these 1inks including :

multi-beam antennas for simultaneous transmissions to multiple vehicles.

System analysis to opt1m1ze frequency and modu]at1on techn1que select1on %

R

1

ORI S i R
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| SPACE TECHNOLOGY NEED FORM NO. |
- PAGE20OF _2 _ :
7 E2 24 '

TITLE  aser Power Transmission

""THEME / W.G. / TASK

1

paTe__ 4/ 28/ 76

6. RECQMM'ENDED APPROACH/PROGRAMPLAN TO ACCOMPLISH NEED
' Systems:studies to jdentify alternatives among LASER types and beam-

transmitter/receptors optimizing for efficiency and long 1ife. Adaptive
optics. A modest power system will be developed for experimental flight

test followed by high power system development for long term needs.

o

1
i

7. ALTERNATIVE APPROACHES/OPTIONS

: .

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY :
SCHEDULE 1TEM |76 77]78]79[e0] 81]s2| 83|84 |85 86]87|88]89] 50} 91}92 93] 9495

TASK ITEM
System studies

Component Dev.
0scC.

_MoD. |
DET.. Sy

Beam steering Sys.| -

Flight Exp. Sys. | | 7
High Power System

| MANPOWER (M-Y) 11111
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ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

" 5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

MATHEMATICAL MODEL :
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY.PHYSICAL EXPERIMENT 0R —

LEVEL
OF STATE
OF ART

rSPACE TECHNOLOGY. NEED ' o FORM NO. | w
' PAGE 10F_2 ..

1. TITLE _On-Board Multi-Loop, Multi-Channel  nNo.8-12 @ E-2 26
Communications System - . - . THEME / W.G. / TASK

DATE__4 /28 /16

2. é’vEe 1c->'pVEystems which imeet the onboard (internal) voice, video, data

and command communications requirements of large multi-man space
stations

3. NEED ANALYSIS
‘a) LEVEL Now [Z], wiLL BE LEVEL [Z] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY- m
" ¢} RISK IN ACHIEVING ADVANCEMENT: o S ‘
HIGH (] meowm [X] ow [] o ' SR
d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [X] X or |
ENHANCING:  HIGH[] Mebium [J  row [ ;
e) TASKS NEEDED: STUDY ANALYSIS [X] RESEARCH
GRD TEST ~AIRCRAFTTEST []  SPACE FLIGHT TEST []. :
OTHER (Specify) [ ] .. o 7777 (Check.one or more)

f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO -
ACCOMPLISH NEED ; )
Low cost (probably us1nq expandab]e standard1zed module approach), .

"waighi.’_an_d_hJ_gh_ne]J_abﬂ]tv (annhcatmn of fiber optics for transmission

and mu1t1o1ex1nq), application of tracking and telephony techniques to
multiple: types of signals (voice, video, commzinds) in multiple,duplex

communication modes Audio and video termma] dev1ces such as color
TV flat panel or proaectwn d1sp1ays




s ' . FORM NO. i w

SPACE TECHNOLOGY NEED
o PAGE 2 OF _2
TITLE SPACE-TO-SPACE WIDEBAND COMMUNICATIONS NO.8,12/E-2/25

| THEME /W.G./ TASK

!

DATE &/ 28/ 76

6. ﬁéCOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

Use of communications frequencies above K Band includipg lasers to

accommodate very wide bandwidths up to 1800 Mhz (SETI). Integrated system

approach tc accommodate muitiple vehicle ‘communications traffic model.

7. ALTERNATIVE APPROACHES/OPTIONS A family of systems using increasingly

higher frequencies: millimeter waves, D & G bands, laser.

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
Relay communications links proposed for Low Cost Multi-Service

Communications.

9. TECHNOLOGY SCHEDULES
FY «
scHeouLe 1Tem  |76]77]78]79]80] 81| 82| 83|84 ]85} 668788189490

g1Ta2l a3l ealos]

TASBK ITEM '

| Traffic Model = | A—V

Bandwidth Req. |- a4

Sys. Selection [ AV

‘Design/Dev. Alt | &1V

“Breadboard |

Engr'g. Model | Ry,

Evaluation = 7

R 0

Deficiency Correcj
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Develop low noise receiver system for SETI, either for Earth or
Space-based systems. Similar system required for Orbiting Deep Space

: ‘ rspAcevrecHNOLon NEED B FORM NO. |
| T PAGE 10F __2
: — ’ :
f L.TITLE __ |0y NOISE RECEIVER NO._9,10/E2/27
oo - o o THEME /W.G./ TASK
- DATE__4 /28 ;76
| 2. OBJECTIVE

Station (ODSRS)

3. NEED ANALYSIS
a) UEVEL Now [3], wiLL B LEVEL ] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY ;
|AT LEVEL B FOR OPERATIONAL SYSTEM USE BY [pATE: 1984 ]

¢} RISK IN ACHIEVING ADVANCEMENT:
HIGH []  mMEDIUM [0 tow[]

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING. OR
| ENHANCING: HIGH[]  wmeowm [0 tow []

| ‘ - -€) TASKS NEEDED:  STUDY [X]  ANALYSIS [X} ResearcH m
GRDTEST [X] ~ AIR CRAFT TEST. [:] “SPACE FLIGHT TEST []

OTHER {Specify) D {Check one or hmre)
) R&T BASE CANDIDATE

oo ‘:‘Aﬁ“:‘;f‘
ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

'5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

<! '
2 E g 4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
=== | ~USE OF THIS TECHNOLOGY ‘ |

i % § = Antenna design to ascertain max. operating freq.

ettt

5. SPEC!FY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED
" _a. —Receiver noise temperature: less than 3K.

b.  Receiver bandw1dth 300 mhz
c. Tunab]e over 1.4 GHZ to antenna fr‘equenc_y Timit- us1ng e1ther tunable

maser ‘or-tunable cooled up converters.
: 10rb1t1nq Deep Space Station maser will operate at flxed conversion

MATHEMATICAL MOOEL
A, PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AN
2. THEORY FORMULATED TQ DESCR
3. THEORY TESTED BY PHYSICAL EXPERI

r-a+1n

OF ART

LEVEL
- OFSTATE




| (-
| ' SPACE TECHNOLOGY NEED FORM NO. |

L - ' PAGE 20F _2
TITLE On-Board, Multi-Channel, Multi-Loop  NO.8,12 2 26

! Communications THEME /W.G./ TASK

DATE___4/28/ 76

k 6. ‘BECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Application of Trunking/Telephony techniques to large, multi-man space

_the system without redevelopment. Application of Fiber Optics. Appli-

cation of projection devices for color TV display. Development of

i | terminal devices required to display and control teleoperator video,
: - _data and commands. , : 1

7. ALTERNATIVE APPROACHES/OPTIONS  Flat panel displays o

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES

: FY

scHEDULE ITEM - |76 [77]78]79]80] 81] 82] 83| 84|85 ] 86|87 88] 83| 90] 91} 92} 93§ 94| 95

TASK ITEM ‘

Systems Studies | || INTV
: Standard Module | ' | NV

Distribution ' YAs V4

: Terminal. Devices —_

R 0

j MANPOWER (M-Y)
INHOUSE 1]112141}2

CONTRACT 212})41]10}4 !
FUNDING (108$) |
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rspAce TECHNOLOGY NEED FORMNO.I
L 5 ' PAGE 1 OF _2
1. TITLE Antenna Analysis/Design for SETI and '~ NO. _9,10/E2/28
o B THEME /W.G./ TASK -
GDSRS
5 paTe 4 /29,76
=
<
> . ) .
= 2. OBJECTIVE Perform trade studies necessary for antenna selection, then

~—provide development thyy prototype model taest.

3. NEED ANALYSIS
al LEVEL Now (5], wiLL BE LEVEL [3] UNDER EXISTING PLANS.
- b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
i AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BYNV
¢l|RISK IN ACHIEVING ADVANCEMENT: |
o ‘ HIGH []  ™MeDIum [X) _Low ]
| dICRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING OR
| ennancing: CHiIeH[] meoium [J Low []
| ¢) TASKS NEEDED: - STUDY [X]  ANALYSIS RESEARCH [
ke "~ GRDTEST AIRCRAFTTEST [[]  SPACE FLIGHT TEST [ ]

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ZNVIRONMENT

5. COMPONENT O BREADBOARD TESTED INR
7. MODEL TESTED {N SPACE ENVIRONMENT

ot

g | QTHER (Specify) [] {Check one or more)
b g f) R&T BASE CANDIDATE |
i < e ——
Co g5 £ | 4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
EEE 2 USE OF THIS TECHNOLOGY
? S5 2
f s85 £
: £E5
: Q8 ?x: S
. 523 3 v ' e
xS 3 & : st N s
’? 8 é g 5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
. =588 ACCOMPLISH NEED ‘ |
§§§§§ Finalize antenna requirements then develan ' sired
g §§§§ _level.. Current estimate of requirements are: . '
: ZE QS £ Antenna Diameter, M . Operating Freq. GHZ
: I @ = a . . i BT
“Ne SETI Phase 1 30 : 1.1% to 300 GHZ
w SETI Phase 2 | 300 — 1.4 to 15 GH7
Z5 | SELLPhase 3~ ' 3000 344016 ews
i 488 | - ODSRS Phase 1 50 L 2.3, 8.4
_ODSRS_Phase 2 100 2.3, 84,13

o
\__
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' SPACE TECHNOLOGY NEED o FORgﬂ NO. |

, PAGE 2 OF ‘ ‘_&

TITLE LOW NOISE RECEIVER NO._9.10/E2/27 ‘

P THEME / W.G. / TASK

- _
DATE - 4/28 /76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

a. Eevg]gp final ments for SETI and R

‘b;_ Tradeoff alternate szstém configurations, including maser (and up-
: \mmm@m\v ——
: Des1gn, fabmcate, and test prototype design, : —

7. ALTERNATIVE APPROACHES/OPTIONS e T

Tunable maser vVersus cooled up converter, C

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES

FY
SCHEDULE ITEM 76 (7717879180 81182]83]84]85 86]87)88)89]90 911921 93] 94] 95
TASKITEM |
a. Regs. Def. Vivw /4 ] ] ] L]
b. System VA o /4 A | |
Configuration
Trades B ] B

C. PEQ‘ totype h‘NL\f TL_ -

Fab. & Test
_ (2 units)

MANPOWER (M.v)
INHOUSE . 6] 6] 4] 4] 4
_ CONTRACT
- FUNDING (106 g
: INHOUSE - 1.4].4].3].3].3
"\_CONTRACT ‘ 3l 3§ 2



ENVIRONMENT IN THE CABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TéSTEU IN SPACE ENVIRONMENT

¥

MATHEMATICAL MOBDEL :
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

\

rsw\crs TECHNOLOGY NEED FORM NO. |
5 : PAGE1OF_2

"1. TITLE Transponder, Deep Space, X-Band Up11nk NO. 10 / E2 / 29A
) S-X or S-K Downlink e R THEME / W.G./ TASK

DATE__ 4 /27, 76

2. OBJEGTIVE ‘
Develop transponder - technology through breadboard test in simulated space

environment. Transponder does not include power amplifier.

3. NEED ANALYSIS .
a) LEVEL NOW [2). wiLL BE LEVEL [2] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY

c)'RISK IN-ACHIEVING ADVANCEMENT: '
HIGH []  ™Mepwum ] Low ¥

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [_] OR
ENHANCING:  HIGH “meoium [ Low [

e) TASKS NEEDED: STUDY ANALYSIS 'RESEARCH [}
GRDTEST [X] AIRCRAFTTEST [[]  SPACE-FLIGHT TEST [

OTHER (Specify) D (Check one or more)
_f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
~--USE OF THI§ TECHNOFOGY
X~ and K-band power amplifiers.

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
Develep- transponder requirements, design, fabr1cate and test a breadboard

(e]ectr1ca1 equivalent to flight unit) in a simulated space environment.
~This transponder operates at X-Band on the uplink and provides optional

downlink operation at S and X band, or S and K band.




e VAL i RS RTE o 1t

-

DATE &4 /29 /76

a. Develop final set of requirements

SPACE TECHNOLOGY NEED FORM NO. |

[ ‘ o PAGE20F _¢

TITLE 4 htenna Analysis and Design for SETI and NO.9,10/E2/28

{ ODSRS . THEME /W.G. / TASK

P RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
‘ ‘

i i

!

|

b. Trade-off potential antenna configurations, estimating costs,

feasibility risks.

C. Develop technology th}ough prototype fab. 4 test 3 for Phase 1
for SETI ‘ ‘

d. Technology dev. for Phases 2 & 3.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM J76{717]78]79]80] 81] 2] 83l 82 55 86]87]88|89]90] 91]92] 93] 54

95

‘TASK ITEM
a. Requirements Ay

b. Tradeoffs | [a4—¥

C.. Prototype- Fab H— R 0
- & Test

d. Technology for

—~Phases 2 & 3 , Ip n

MANPOWER (M-Y)

INMHOUSE 33333333333
CONTRACT
FUNDING (106 §)
INHQUSE 212121222 L21212 L2 |.2
. CONTRACT 2121215151585 151%




N RELEVANT
ENVIRONMENT IN THE LABORATORY
ENVIRONMENT
IRONMENT

5. COMPONENT 08 BREADBOARD TESTED !
6. MODEL TESTED IN AIRCRAFT

7. MODEL TESTED IN SPACE ENY

DESCRIBE PHENOMERA
CALEXPERIMENT OR

Y PHYSI

MATHEMATICAL MODEL
4. PERTINENT FUNCTION QR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA 0BSERVED AND REPOATED

2. THEORY FORMULATED T

3. THEORY TESTED &

LEVEL
OF STATE
OF ART

rSPACE TECHNOLOGY NEED , , FORM NO. |
PAGE1OF_2 .

- L. TITLE _SPACECRAFT TRANSPONDERS AT 43/86 GHZ NO.__ 11 /E-2 298
- THEME / W.G. / TASK

DATE__ 4 /28,76

2. OBJECTIVE

3. NEED ANALYSIS
al LEVEL NOw [5], wiLL B LeveL [5] unpER EXISTING PLANS.
bl REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY

AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY

¢} RISK IN ACHIEVING ADVANCEMENT:
- HIGH [ mepium B Low O
dNCRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [x] OR
ENHANCING:  HIGH[]  meoium [T Low U

e) TASKS NEEDED: STUDY ANALYSIS ] RESEARCH J
GRD.TEST [¥] AR CRAFT TEST [] SPACE FLIGHT TEST [x]
OTHER (Specify) [_] (Check one or more)

f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

5.SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED :

pevelop low-cost spacecraft transponders, including pre-anplifiers, loy
noise frequency conversion and amplification. - N

43 and 86 Guz Systems provide the potential for broadcast systems which
may resolve some of the spectrum crowding at lower frequencies.
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SPACE TECHNOLOGY NEED

FORM NO. |
PAGE20OF _2

F
TITLE

Transponder, Deep Space, X-Band Uplink. S-X

or S-K Downlink

NO. 10/E2/29A

THEME /W.G./ TASK

DATE 4 /29/76

6. RECOMMENDED APPROACH/PROGRAM PLAN TOVACCOMPUSH NEED
a. Develop final set of requirements.

Systém deSign, including digitiziag, as appropriate.f

b
c. Fab. & test breadboards of critical elements.
d. Fab & test prototype units.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) -

9. TECHNOLOGY SCHEDULES
' FY

SCHEDULE ITEM

88)89190] 91| 92| 93( 94

TASK ITEM
|a._Requirements

b; System Design

D

c.,Breadboard Fab

| -gl

& Test

d. Prototype Fab

& Test

MANPOWER (M-Y)
INHOUSE

CONTRACT

FUNDING (108 $)
~ INHOUSE

'\ CONTRACT
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RELEVANT

ENVIROMMENT 1% THE LABORATORY
5 MODEL TESTED IN AIRCRAFT ENVIRONMENT

Y. COMPUNENT OF EREADBOARD TESTED L]
7. MODEL TESTED N SPACE ENVIBONMENT

CRYEYU AND REPORTED
U 7O DESCAISE PHENGMEN A

HYSILAL EXPERIMENT OB

MATHEMATICAL MODEL
4 PERTINENT FUMCTION GR CHARACTERISTIC DEMOMSTAATED

L BASIC PHENOMENE UG
2 THEDHT § OBMULALE
T FHEOHY JLSTLBY P

LEVEL
OF STATE
OF ART

-
rSPAGE TECHNOLOGY NEED FORM NO. |

PAGE 1 OF,_2 __
- L.TITLE _Global Positioning System Navigation NCL8-11s12 E2_ - 30
and Tracking Data Communications 7 THEME /W.G./ TASK

DATE__4,27;76

. OBJEGTI L _
2 rc?ﬁgey E, N&C data from global Pasition system (NAVSTAR)_

|

- 3.NEED ANALYSIS |
a) LEVEL Now [2], wiLL BE LEVEL [Z] UNDER EXISTING PLANS,
b} REQUIRED ADVANCEMENT ~ SHOULD BE TECHNOLOGY READY
AT LEVEL (7] FOR OPERATIONAL SYSTEM USE BY [GATE:1988 l
¢) RISK IN ACHIEVING ADVANCEMENT:
HIGH 7] MEDIUM Low []
@) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [X] OR
ENRANCING:  HIGH[]  meoium ] Low 0
¢) TASKS NEEDED: ~ STUDY [X]  ANALYSIS (X]  REseARrcH []
GRD TEST [X]  AIRCRAFTTEST []  SPAGE FLIGHT TEST :
OTHER (Specify) [_] ‘ {Check one or more)

f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY :

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED : : ,
- Space borne antenna/receiver campatible with Air Force NAVSTAR system.

Augentations of the NAVSTAR to accommodate aperations above the present
NAVSTAR altitude of 11,000 nautical miles. '

Second generation system optimized “ag,a'in'st 10nq tethA§_A needs at high

altitudes. SR IR

A WE - ERENTONN . . ¢ R ST T st
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SPACE TECHNOLOGY NEED ‘ ' e FORM NO. |
o aan PAGE20F _2 _
TITLE spacecraft Transponders at 43/86 G 1 & 2 NO._11/E2/298B

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

DATE 4 /29 /76

THEME / W.G./ TASK

a. Develop fina]vset of requirements.
Design system. -

b
c. Fab and test breadboards to level 3 or 4 the critical elements.
d. Fab and test prototype units of total transponders.

7. ALTERNATIVE APPROACH ES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

lc. Breadboard Fab| | | A—{—<

9. TECHNOLOGY SCHEDULES
- FY

'SCHEDULE ITEM }76{77]78]|79]|80] 81| 82|83|84 |85 |86]87}88}89]90]91}92| 93|94

95

TASK ITEM
._Requirements o s 4

o

.-Design - | Jr-—

o

& Test

d. Protdtype Fab y. S ¥ R 0

& Test

-|, MANPOWER (M-Y)

t.... INHOUSE 414141414

CONTRACT

FUNDING (105 $)
INHOUSE 131

\_CONTRACT 13

—wo
w
w
w




|
: rs[F'ACE TECHNOLOGY NEED e FORM NO. | ‘1
P PAGE 10F ___2

o 1.TITLE Low Cost Multi-Service Communicationg 11 B2 3
THEME /W.G./ TASK

O O

Systems

- DATE_L4_ 128 /.76
2. OBJECTIVE
Develap qvefemqm‘rﬁ ch provide an__ggsj;_use.p_,_sepvg:eHﬁe_}&__

ding point-to-point personal communications over a wide rance

of information types (multichannel, voice, video-imagery, data
such as navieation)

3. NEED ANALYSIS |
a) LEVEL Now [2], wiLL BE LEVEL (2] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [] FOR OPERATIONAL SYSTEM USE BY [pATE: _1990]
c) RISK IN ACHIEVING ADVANCEMENT:
HIGH [x]  ™mebium [] Low [[] -
z d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [ ¥ OR
o ENHANCING:  HIGH ]  wmebium [J  row [
4 | . e TASKSNEEDED: STUDY [Xx] ANALYSIS {] RESEARCH KX
' GRD TEST [X] AIRCRAFTTEST [[]  SPACE FLIGHT TEST k]
OTHER (Spemfy) D ; "~ {Check -one or more)

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5.. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

" f) R&T BASE CANDIDATE

4, CCE)MPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED '
Low cost mobile ground terminals; increased radlated power

from satellites through combinations of higher power trans-

mitters and larger high-gain antennas; shaped multibeam antenna

MATHEMATICAL MODEL
4. PERTINENT FUNCTION GR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEQRY FORMULATED TO DESCRIBE PHENOMENA
3. THEQRY TESTED BY PHYSICAL EXPERIMENT OR

systems; R.F. spectrum utilization techniques;‘broad banding -

and multiplexing techniques to accommodate'multiple channels &
video data; bandwidth compression; methods of tteeting RFT

requirements of the CCIR. JLow-cost methods of overcoming
the atmospheric attenuatlon problems of the higher frequenciles
~including lasers required by wideband 1nformat10n, .Enorvptlng

foﬁ_D_&QL_LQw_CQS_t_usar_tetm1 nal displays...

LEVEL
OF STATE
OF ART
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' SPACE TECHNOLOGY NEED - - FORMNO. |

: ‘ o : PAGE 20F _2__.
|TrTLE Global Positioning System - Navigation and NO.8,11,12 E-2 30 |
]

; THEME /W.G. / TASK
‘ Tracking Data Communications

DATE 4 /28 / 76
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED ;
Bu11d on DOD NAVSTAR system by developing compatible antenna/rece1vers

for_spacecraft. For operations higher than 11,000 nautical miles
develop second generation NAVSTAR to assure communication 1ink.

Direct communication with NAVSTAR satellites.

7. ALTERNATIVE APPROACHES/OPTIONS Relay satellites to commumcate w1th

the basehne NAVSTAR system

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER) .
OEX (Orbiter -Experiment Program) plans experiment using modified NAVSTAR
recejver.

9. TECHNOLOGY SCHEDULES
R ,
SCHEDULE ITEM |76 77]78|79|80]81]82]83]84 ]85 |86]87] 88| s3] a0 a1]92] 93] 94]0s

TASK ITEM

OEX NAVSTAR
§1glg Altitude
yStem: %

<]

?\ystemtsgudv: R VA s
ugmente 'V |
AT AR T A M
second A
Generation

<]

MANPOWER (M-Y)
INHOUSE 11 21 3] 3] 6] 6] 4} 3

CONTRACT

I
A
|
|

FUNDING (106 $)

INHOUSE Losl.1k1d.1d.3].3 .zi.gs
\. CONTRACT f2 JAl1.61.61.6 41.

FHESRESS SR S sete o R

L e b At s

RTINS

R
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rSPACE TECHNOLOGY NEED FORM MO. |
| PAGE1OF_2
| A R — N
1. TITLE Active, Modular, Multi-Frequency, NO.. -9 '/ E2/ 32
" Phased Array, Antennas; THEME / W.G./ TASK
N — DATE___ %/ 26, 76
x LD
<
>
=1 2. q)%ﬁ%bvlﬁbdular antenna systems with self-contained distributed trans-
g &
£ ‘g; mitters and low noise pre-amplifiers, at S, X and K band.
£x8d =
eezs
2sd3 l
5855 3. NEED ANALYS |
ZTeES al LEVEL Now [3], wiLL BE LEveL (3 unDER EXISTING PLANS. |
= [ ; ) B - ‘
sE2= b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
sEEE AT LEVEL [5 FOR OPERATIONAL SYSTEM USE BY :
- c).RISK IN ACHIEVING ADVANCEMENT-: S e : o
8258 HIGH [ ]  mebium X Low ] S
W d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [] or
 ENHANCING:  HIGH[]  mepium X ww
e) TASKS NEEDED:  STUDY ANALYSIS [X]  RESEARCH [X]
GRDTEST []  AIR CRAFT TEST [C]  SPACE FLIGHT TEST
8 OTHER (Specify) D {Check one or more)
5 ;
. f) R&T BASE CANDIDATE , ,
. B Cf ‘ ‘
afs 3/ 4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
EZE 2 USE OF THIS TECHNOLOGY T
§2% = None
gaod =
$Ef 8
o 3 ) <X,
£e8 5 p——0
£cz2S | 5 SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO :
s5582|  AccompLisH NEED ’ | | ‘
- §§ gg; Develop technology through shuttle demonstration of modular antenna
200K SR i : -
Eggég Swmary system analysis to res i nts for plane- N
7 §§§§§ -tary missions (and potential for Earth orbit missions).  System design, ; E
f::z;‘, - fabrication, and test then to be oriented toward meeting deﬁ'ned system . '
W _objectives. : B B | :
[ - - ~
g = ( '
58 |
468 |
i —
L J



EN e

SCHEDULE ITEM 76{77178]79|80]|81]82}83]84|85}86]87]88]89]90]91192]93]94]95
TASK ITEM ;
Systems Stud. IR AN N—V
Antennas A Y/
R.F. Componentd N\ \y,
g -
Lasers . Vi N4
Pignal processoys—
Fompression,‘ercr pilink,
multiplex. etec/ L/ \V4
low Cost Gnd.Texmihals A\ f _
Includes Displays) < (%4
'MANPOWER (M-Y) nn
[E INHOUSE 2 iy jule {ele Loz
.___CONTRACT 4 18hol1d16]14216[L2]8
FUNDING (108 $)
~ INHOUSE Ilal 2.4 3|2l A2/
\__CONTRACT 2Ll 6.4 71 ',1.d.8 <A

-

~ SPACE TECHNOLOGY NEED , N FORM NO. |
) o o ) PAGE 20F 2
| —
TITLE _ . ,.
Low Cost Multi~-Service Communications NO.__11 E2 . 31
THEME / W.G./ TASK

DATE 4/ 2§ 67

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
High power communications satellite(s) with large antennas

|
E Sé[g‘l-nms
|
|

and capability of relaying information from ground stations

or other satellites (Earth Resources, ete.). Narrow and broad
beam, multiple access cgpability. Use of higher microwave

| _freguencies aﬂéwlasers. _ :
Overall approach is a multipurpose communicatbns satellite.
bxtensive systems studies fo address cost and Ltechunolooy trades
7. ALTERNATIVE APPROACHES/OPTIONS Dedicated ground-to-space and

—Space=to-space communications satellites for each fypn‘nﬁ

appliaation
4P P ea 6361

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
TDRS, CTS, NAVSTAR, MARTISAT .

9. TECHNOLOGY SCHEDULES
FY




Ay e

LI R S

st pg 9 e TR A Y

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED (N AIRCRAFT ENVIRONMENT —

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

[ MATHEMATICAL MODEL : ‘.
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO OESCRIBE PHENOMENA
7’3, THEORY TESTED BY PHYSICAL EXPERIMENT OR -

LEVEL
"OF STATE
-OF ART

" SPACE TECHNOLOGY NEED T .. FORMNO.I W X{
B e PAGE1OF__._2____ =
| |
" 1.TITLE Relay Technology for Planetary No. 10/E-2/ 33 f
Spacecraft : ST R THEME / W.G./ TASK ;
' pate_4 /28,76
2. OBJECTIVE -
Perform analysis and system studies necessary to provide cost
effective conf1gurat1ons for relay conmunications to probes, landers,
penetrators, or sub-satellites, . ‘
|
3. NEED ANALYSIS ‘
a) LEVEL Now [Z], wiLL BE LEVEL [3] UNDER EXISTING PLANS. |
b} REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY E :
AT LEVEL [ZJ FOR OPERATIONAL SYSTEM USE BY [DATE: 1984 | ,
c) RISK IN ACHIEVING ADVANCEMENT: : x
HIGH []  mEDIUM [] - LOW (5_(:] o :

d) CRITICALITY TO THE ACCOMPLISHMENTS: = ENABLING [_] OR
ENHANCING: HIGH[]  MEDIUM . ow O

e) TASKS NEEDED: STUDY [X]  ANALYsis [X]  RESEARCH [X]
- GRDTEST[X] AIRCRAFTTEST [[]  SPACE FLIGHTTEST []

OTHER {(Specify) [j (Check one or more)

f) R&T BASE CANDIDATE RTOP 506-20-22-

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR ; -
USE or THIS TECHNOLOGY Pmpagatwn modehng study. -

5, SP ECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO ' . : L i
: ACCOMPLISH NEED
Develop set of system requirements summar1zing potential missions. fﬁé,
" Design, develop, and test relay system candidates in simulated o

planetary enviroments.

Emphasis on cost effective, mu1t1qn1ss1on max imum performance N : ;
app11cat1ons.




NO. 1

rspAcs TECHNOLOGY NEED FORM
L PAGE 20F 2

TITLE

Active, Modular, Multi-Frequency, Phased pno. ‘

7. ALTERNATIVE APPROACHES/OPTIONS

—
j\ 
8.¢C |

URRENT/PLANNED RELATED ACTI/ITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES

FY

SCHEDULE ITEM 76177178179 80]81]82]83]84 85186]87]88[89 90]91§92] 93] 94 S_J;
TASK ITEM

a. Re uirements. --.
b. Design
€. Fab. & Test
Prdtotype ] _ .
d. Shuttle ‘

Experiments -

r
i
i

————— ]
\_‘Mﬁ\

MANPOWER (M-Y)
. INHOUSE 34444433

CONTRACT B T T

FUNDING (106 g)
 INHOUSE

wiro
($;

\_CONTRACT

.
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rSPACE TECHNOLOGY NEED ‘ FORM NO. |
5 _ PAGE10F__ 2
_ —— -
L.TITLE _ Propogation Modeling = ‘No. 1O/E-2/34

THEME / W.G. / TASK

DATE__4 /28 ;76

2. OBJECTIVE ~ ~ | N oy
Develop understanding of effects on radio wave transmissions through

or near the sun, interplanetary media, and‘pTahetary atmospheres,

RELEVANT

LR S et g

3. NEED ANALYSIS
1 1’) LEVEL Now [2], wiLe BE LeveL [] UNDER EXISTING PLANS,
bl REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
', ATLEVEL [4] FOR OPERATIONAL SYSTEM USE BY
¢} RISK IN ACHIEVING ADVANCEMENT: o .
| HIGH[]  meowm K] Low 1 o
o " " d)CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING (] o~
S ; ' ENHANCING:  HIGH[J - mepium [X]  Low O
‘ " e) TASKS NEEDED: STUDY [X]  ANALYSIS [X] RESEARCH £
GRDTEST [X]  AIRCRAFTTEST []  space FLIGHT TEST (]
. OTHER (Specify) D L ~ {Check one or more)

~f) R&T BASE CANDIDATE RTOP 506-20-22

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY ~~ - - -

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED N
7. MODEL TESTED IN SPACE ENVIRONMENT

CRIBE PHENOMENA
EXPERIMENT 0R

S

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO.
ACCOMPLISH NEED" St R : R
Develop theory describing effects of the sun, interplanetary media, and

planetary .atmospheres on communications 1ink performance, to the poihtithé
tink tolerances on atmospheric effects are less than 1 db, ‘
Continue a‘f011ow-on activity until flight tests have confirmed theory.

“MATHEMATICAL MODEL ~
4. PEATINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED-

1. BASIC fHENﬂMEHA 0BSERVED AND REPORTED

2. THEQRY FORMULATED TQ DE
3.- THEORY TESTED BY PHYSICAL

OF ART

- LEVEL
OF STATE

B S '
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~
SPACE TECHNOLOGY NEED FORM NO. |

' PAGE20F__2 4
TITLE Relay Technology for Planetary Spacecraft NO._10/F2/33 \

THEME / W.G./ TASK

DATE _4 /29 /76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPL|
a. Establish set of performance ‘requirements.

SH NEED

b. Review data on atmospheric effects.

C. Establish performance of coherent,

non-coherent, and hybrid

modulation techniques.

d. Relay system configuration trades.

e. Antennas and antenna pointing.

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM }76{77]78]79{80]81]s2 8318418518687 88

89

90

911921 93194195

TASK ITEM
._Requirements

Atmosphere oV

Modulation

b

R0 T o

System 4

Optimization

e. Antenna Trades . N

MANPOWER (M-Y)

INHOUSE 31313131313
CONTRACT

FUNDING (106 $)
INHOUSE 21224212 1»

\.__ CONTRACT




A4 .

ANT

CNVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

. COMPONENT OH BREADBOARD TESTED IN RELEV,
1. MODEL TESTED IN SPACE ENVIRONMENT

O REPORTED
ENOMENA
MENTOR ...

BE PH
U,,NCT.!‘ON-OB CHARACTERISTIC DEMONSTRATEY

1 THEURY TESTED BY PHYSICAL EXPERI

"MATHEMATICAL MODEL

4. PERTINENT.F

2. THEORY. t ORMULATED TO DESCAI

1. HASIC PHENOMENA OBSERVED AN

LEVEL
OF STATE
" OF ART

|

;
r‘spAce TECHNOLOGY NEED : "~ FORM NO. |
PAGE1OF__2

1. TITLE _Nﬂér__Ej_e_]gj_Qmenicaﬁdnq Systems_ N0,7_7_9;8!10’12 E2 - 35
' Including Visual Communications ... THEME /W'G'/TA.SK
oaTE__ 4,26, 76

2. Oﬁé\FﬁBbv'éonmunications systems to meet. near field requirements of space
station.and other vehicles employing multiple EVA astronauts, subsatelh’tﬁ»
or detached teleoperators. |

3. NEED ANALYSIS . |
a) LEVEL Now (2], wiLL BE LEVEL [Z] UNDER EXISTING PLANS. E
b) REQUIRED ADVANCEMENT ~ SHOULD BE TECHNOLOGY READY !
| AT LEVEL (X] FOR OPERATIONAL SYSTEM USE BY [paTe: 1985 ]
c} RISK IN ACHIEVING ADVANCEMENT: o
| HIGH[]  mEDIUM Low []
_cj) CRITICALITY TO THE ACCOMPLISHMENTS: - ENABLING fX] OR
| ENHANCING:  HIGH[] ~meowm [ Low [
e) TASKS NEEDED: ~ STUDY ANALYSIS RESEARCH K] .
GRD TEST AIR CRAFTTEST [} SPACE FLIGHT TEST O
~ OTHER (Specify) [ ] ) - (Check one or miore)

f} R&T BASE CANDIDATE : o

4. }CQMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY :

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED SR ‘ T
System approaches to solve near field-far field compatibility problems.

Antenna and frequency selection techniques to avoid shadowing and
antenna pattern nuTls. Wide band width Tow carrier frequency RF Components.

/ 5Mu1t1‘§p1e access communications.

Television cameras employing reliable, long life solid state TV cameras -
:‘C.CD, CID, integrated optics/visual sensors, stereo, color response ‘and

resolution improvements, high brightness resistance.
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Si’ACE TECHNOLOGY NEED FORM NO. |

PAGE 20F _2 o

TITLE  Propogation Modeling ( ' , nO. _10/E2/34
THEME /W.G./TASK

| —

////‘ DATE_ 4 /28/ 18

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
a. Analyze effects of previ os, Viking, pioneer)

jous projects (Heli

comparing results with theory.

_.________—___—.~___-______JL,___,__—_____________,,__—__

b. Upgrade theoyetica1 models where appropriate.

e

ications

c. Perfopmﬁdetai]ed commun effects analysis for areas where
. theory

is mi

ssing.

ONS - . .

7. ALTERNATIVE APPROACHES/OPT!

et

=

"8. CURRENT

/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

|

FY
SCHEDULE ITEM |78 77178{79]80 g1]82]83]84 g5186]87]88 galg0}91}92 93{ 94195

9. TECHNOLOGY SCHEDULES _ \

TASK ITEM
a. Analysis of

prior data

b. Upgrade

b, Upgra®® A
_gl\ggry,.——————-—-,_.l:: 0 T I B B S, o, oy

¢._New theoretital

_New tREBT=~ =1

que\s ]

[T =y oy o

. LLLLLLLLLLLLL

MANPOWER (M-Y) ‘
INHOUSE _,__,,,,____,_,_,___,,___,,,,,__,_,_,_,,_ﬂ
CONTRACT

CUNDING (108 8)

)
~
¥
—
—

L‘ INHOUSE _____|

CONTRACT

v T - e i e RIS e AT AT s
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e ,*QW*WM :

"

ABORATORY
CRAFT ENVIRONMENT

SPACE ENVIRONMENT

COMPONENT OR SREADBOARD TESTED IN RELEVAN

ENVIRONMENT IN THE L
6. MODEL TESTED IN AlR
7. MODEL TESTED IN

w
5.

£0 TO DESCRIBE PHENOMENA
YSICAL EXPERIMENT OR

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED

2. THEORY FORMULAT
3. THEORY TESTED BY PH

LEVEL
OF STATE
‘OF ART

SPACE TECHNOLOGY NEED B FORM NO. | w
PAGE1OF_8
1. TITLE RF Power Amplifiers, UHF No. 11 E2 36A
THEME / W.G./ TASK
- 4 27 76
DATE /4

tion (solid state).

2 qg"ﬁﬁéﬁp a high power RF system technology for space broadcast applica- |

///M/,ﬂ~

3. NEED ANALYSIS
») LEVEL Now (3, wiLs BE LEVEL (2) UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY [pATE: 1980 |

o) RISK IN ACHIEVING ADVANCEMENT:
HIGH [} MEDIUM O ow
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING £} OR
ENHANCING:  HiGH [ MEDIUM 0 ww(@
¢) TASKS NEEDED:  STUDY [ ANALYSIS RESEARCH
GRD TEST AR CRAFTTEST [} SPACE FLIGHT TEST
OTHER {Specify) ! ' (Check one or more)

'§) R&T BASE CANDIDATE

2. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY Advancement of solid state UHF component effi-

ciencies required; Tow. power combining possible. — :

e o

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCQMPLISH NEED : , -
Final amplifier efficiency directly affects the DC power requirements

(1inear rel ationship).
of thermal

" Transistor junction temperature (=2 12590C) requires solution

problems. fficiency due to power combining losses in output -~ =

plems. Loss of efficiency due to power COHER=E . 7
h

‘circuit components (switches,”diplexers, filters, etc.) has to be mini-
mized. Critical parameters are power output, efﬁ'ciencx, size, weight,
and long life. ' , S ‘ »

t
|
|
!
|

e

-




- A

SPACE TECHNOLOGY NEED - : FORM NO. |
PAGE 20F 8
| o ~
TITLE  RF Power Amplifiers, UHF NO.__ 11 - E2- 36A

THEME / W.G./ TASK

DATE___ 4/ 27/ 76

6ARECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
Develop a solid state UHF power amplifier and associated power conditioning
and output circuit components (switches, filters, power combiners. etc.)

required for direct broadcast application such as disaster warning. Power
level 50-500W, bandwidth 20 MHz, gain 30dB.

7 ALTERNATIVE APPROACHES/OPTIONS Crossed field amplifier - has to be

developed. Power combining of many low power sources is feasible.

8 CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
Nisaster Warning Satellite Study, March 1971, NASA-LeRC

Disaster Warning System, NASA CR-134622, Report, CSC
Disaster Warning Satellite Study Update, July 1975, NASA-LeRC

9. TECHNOLOGY SCHEDULES
EY
SCHEDULE ITEM |76{77]78|79|80]81]82|83]84 |85 86|87 |88}89]90f91|s2| 93f 94|95

TASK ITEM

Tradeoffs AY
Thermal AN
AMPL Design 14y
Breadboard Test
Devl/Fab.

P> <[]

MANPOWER (M-Y) ol 2
INHOUSE ,_
CONTRACT 4

FUNDING (108 $)
INHOUSE _ “1 .
\ CONTRACT T T[-7

(&3
(82
™

e At A 5 8 TSR 3 RS T4 £ e 2 £ 2o e e e S & e S g b B e e e b i e o e




RS Rt e i

TP,
f

ENVIRONMENT IN THE LABORATORY
6, MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN'SPACE ENVIRONMENT - -

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

MATHEMATICAL MODEL - : i
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

SPACE TECHNOLOGY NEED FORMNO.1 |

PAGE3OF_8

1. TITLE RF Power Amplifiers, X-Band NO. 10 - E2 - 36B
‘ ‘ THEME / W.G. / TASK

DATE__4 /.27, 78

(x Band)
2. qunge'YoEp an X-Band mlcrowaveaa.mpllfler -design for dual mode TWT to

support. the deep space communlcatlon requirements.

3. NEED ANALYSIS (X Band)

a) LEVEL NOW , WiLL BE LEVEL UNDER EXISTING PLANS.

b} REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
-/ AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY m

E, ’c) RISK IN ACHIEVING ADVANCEMENT:

HIGH ]  mepium [x]  Low []
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [ ] OR
ENHANCING:  HIGH meoium (] Low [
e) TASKS NEEDED: STUDY [[] ANALYSIS RESEARCH
GRD TEST AIR CRAFTTEST [] SPACE FLIGHT TEST
OTHER (Specify) [_] (Check one or more)

f) R&T BASE CANDIDATE

4, COMPLEMENTARY TEC‘HNOLOGY ADVANCEMENTS REQUIRED FOR .
' USE OF THIS TECHNOLOGY Further development and reflnement of multi-~

stage depressed colleztor and power processor efflc1enc:Les.

5. SPEC!FY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED
Design to achieve good overall efficiency with good phase and ga:m perform-

ance with a tapered helix structure and use of multl-stage;depressed collec-
tor. - ' k
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| 9. TECHNOLOGY SCHEDULES

= \
| SPACE TECHNOLOGY NEED | FORM NO. |
PAGE4 OF 8

TITLE g power Amplifiers, X-Band No, 10711 - E2 - 368
| THEME / W.G. / TASK

— paTE 4,27/ 78

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ASCOMPLISH NEED
Dévelop a dual mode, 100W/50W tapered Helix amplifier augmented with a

multi-stage depressed collector and spent beam refocusing system. The

.amplifier efficiency will be ) 60%.

7. ALTERNATIVE APPROACHES/OPTIONS Less efficient amplifier can be used

“with increase in prime power. Data transmission rate can be reduced.

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
‘Microwave Amplifier Technoiogy RTOP 506-20-23

Microwave Space Communications Experiment RTOP 645-25-04

FY |
SCHEDULE ITEM 7617717879180} 81} 82|83|84]85]86|87}88}83}90]91]92}93|94}95
TASK ITEM
Design Vivem V4
Thermal 1 A‘—§7
Prot. Test 11 AV
Eng. Test VA WV r
MANPOWER (M-Y)
INHOUSE 2] 2} 2
CONTRACT 3] 3] 4
FUNDING (108 §)
INHOUSE 2111
\. CONTRACT 2]+4].5).2

P
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ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7, MODEL TESTED IN SPACE ENVIRONMENT

G g

MATHEMATICAL MODEL :
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEQRY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

ST AT st v e e s v B o S B e S T e

il o s

rSPACE TECHNOLOGY NEED _ FO!BRM NO. | W
PAGES OF

1. TITLE RF Power Amplifiers, 12 GHz NO. 10/11 - E2~- 36C
- THEME / W.G. / TASK

DATE___%/,27,78

(12 GHz)
2 '908" g;l;a Y)% a 12 -GHz -high power amplifier technology for §pAc_e_ngmunma__

tions application.

3.NEED ANALYSIS
a) LEVEL NOW . WILL BE LEVEL . UNDER EXlSTING PLANS.

'b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7] FOR OPERATIONAL SYSTEM USE BY [pATE: 1981 ]

" ¢) RISK IN ACHIEVING ADVANCEMENT:

HIGH []. ™mepium [} Low []

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING {_] OR
ENHANCING: HIGH[xX]  ™meoium [} tow [J

e) TASKS NEEDED: = STUDY [] ANALYSIS RESEARCH
GRD TEST [X] ~ AIR CRAFT TEST (:J SPACE FLIGHT TEST

OTHER (Specafy) D , {Check one or more)
f) R&T BASE CANDIDATE

4,'COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY High power wave guide chain component loss mini-

mization; power processor system design (high power).

5, SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED ,
Advancement of efficiency (»50%) of 'a high power 12 GHz amplifier by utlll-

zation of more efficient multi-stage depressed coliectors, minimum system

weight and volume and high efficiency power processor design. Critical

‘parameters are:

Long life operation in space, minimum loss and distortion of sighal, high

voltage operation in space and resolutioh of .thermaly problens.,
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SPACE TECHNOLOGY NEED FORM NO. |
PAGES OF _8

T

NO. 10/11 - 2 - 36C

TITLE  gp power amplifiers, 12 GHz

DATE__4/27/76

THEME / W.G./ TASK

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

Develop a 12 GHz high efficiency microwave amplifier at power levels of

several hundred watts and efficiency of ) 50%. Open envelope tube operation

may be-possible.

7. ALTERNATIVE APPROACHES/OPTIONS Power combining of many less efficient

tubes - in phase power combiners to be developed. Increase of solar array

power required.

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
Present CTS TWT system has efficiency of +45% at o2 200W.

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM }76|77]78]79|80] 81|82} 83|84 |85]86]87]88]83}80] 91|82

93

94

95

TASK ITEM

" Design NV

v'
1
~N

Thermal /

Prot. Test A\

~Eng. Test

JIFaRs

“MANPOWER (M-Y)
INHOUSE ' 21211

CONTRACT 3] 4] 3] 311

FUNDING (108 ) ; ,
INHOUSE | |1 1)1

\__CONTRACT __ .2[.2].5}.51:2
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SPACE TECHNOLOGY NEED : FORM NO. 1
PAGE7 OF _8

1. TITLE RF Power Amplifiers, 40/80 GHz NO.__-__11 - E2 - 36D
R - THEME /W.G./ TASK

DATE__4/27;76

2‘I‘oOBesEv: 'llsh high power RF system technology for 41-43 GHz and 84- -86 GHz. _

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7..MODEL TESTED N SPACE ENVIRONMENT

3. NEED ANALYSIS ,
a) LEVEL nNow [3], WiLL BE LEVEL [3] UNDER EXISTING PLANS.

b) REOUIRED ADVANCEMENT SHOULD BE TECHNOLOGY READY
.AT LEVEL E] FOR OPERATIONAL SYSTEM USE BY lDATE‘ 1988_|

¢) RISK IN ACHIEVING ADVANCEMENT:
HiGH ] Mebium [x]  Low []

d) CRITICALITY TO THE ACCOMPLISHMENTS: ~ ENABLING [X] OR
ENHANCING: HIGH[]  mebwum (0 wow [

~ ¢) TASKS NEEDED: STUDY [£]  ANALvsIs [x]  RESEARCH [4]
GRDTEST [X] AIRCRAFTTEST []  SPACE FLIGHT TEST []

OTHER (Specify) [ (Check one or more)

f) R&T BASE CANDIDATE

4 COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY Thermal component stress Wlll result in high

power component development problems. Heat rejection problem has to be

addressed.

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

2. THEORY FORMULATED TO DESCRIBE PHENOMENA

1. BASIC PHENOMENA OBSERVED AND REPORTED
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

OF ART

LEVEL
OF STATE

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO

ACCOMPLISH NEED
Component manufacture to extreme tolerances and cathode current density k

requirements require an advancement in the state of the art.  Beam refocus-

ing efforts will be required ‘in addition to -advances in multi-stage depressed

'collegtor technology. Thermal power loading may. approach 1000 W/CM2 ‘in the

RF interaction structure. Significant advances in a number of disciplines

will ‘be required”to solve these problems.

PR S s T PV SO
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| I DATE__4/27/ 76
6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

fi .
| SPACE TECHNOLOGY NEED ., FORMNO. |
‘ PAGE® OF 8
L
TITLE RF Power Amplifiers, 40/80 GHz NO. 11 - 52 - 36D
! THEME / W.G. / TASK

Microwave amplifiers and passive high power RF components have been developed

for terrestrial applications. Approaches to space systems must be identi-

fled and developed employing the efficiency enhancement techniques used at

lower frequencies. Efficiencies up to 40% are feasible.

7. ALTERNATIVE APPROACHES/OPTIONS

requirement

- Low power combining techniques at very low efficiency and high raw porivef- o

8. CURRENT/PLANNED RELATED ACTIVITlES(RTOP OTHER)
i High power transmitter technology : RTOP 650-60- l}l :

' Microwave Amplifier Technology RTOP 506-20-23

9. TECHNOLOGY SCHEDULES
SCHEDULE ITEM }76(77}78]79[80]81]82| 83|84 |85 86|87 88{8a]a0] 91]s2] 93] 9a] s
TASK ITEM

System Study [}"‘"‘7
Ampl. ‘Dev.

J<

Comp. Invest. : Ax
; I i

PPS Dev. J_A_\ V

Proto. Test ‘ ] A v

Eng. Test A

INHOUSE 112 213}13]2]1
CONTRACT 4141415}15]2

MANPOWER (M-Y) |. [
!
|

FUNDING (106 $)
INHOUSE .1 , .1

\. CONTRACT =~ .31.41.5].5].7].7}.5
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SPACE TECHNOLOGY NEED P FORM NO. ! w
" PAGE1OF_2 _______

1. TITLE Antenna Development for Global Services wno._ 11/E-2/37
THEME / W.G. / TASK

DATE 4 ig_ 176

2. OBJECTIVE

for global services theme,

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR-BREADBOARD TESTER IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

3.NEED ANALYSIS
a) LEVEL NOw [2], wit 1 BE LEVEL [2] UNDER EXISTING PLANS.
b) REQUIRED ADVAN -E#MENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY
c) RISK IN ACHIEVING ADVANCEMENT: '
HIGH []  MEDIUM Low ]
d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [X] OR
ENHANCING: HIGH[]  mebium ] row (]
e) TASKS NEEDED:  STUDY ANALYSIS RESEARCH [ ]
GRDTEST [K] AIRCRAFTTEST [[]  SPACE FLIGHT TEST [ ]
OTHER (Specify) [ ] (Check one or more)

f) R&T BASE CANDIDATE

4, COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

MATHEMATICAL MODEL .
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE -
OF ART

5. SPECIFY TECHNOLOGY ADVANCEMENT REQ'UIRED TO

ACCOMPLISH NEED :
Develop to level 5 the following antenna systems:

(a) Multiple beam (25), 200 ft diameter, S-band antenna.
(b) X~band planar arrays up to 2 nautical miles long, 16 feet wide.
(c) S-band array up to 10 feet wide, 5.4 nautical miles long. -
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- SPACE TECHNOLOGY NEED o FORM NO. | :
o : - PAGE 20F_2
HT;FTLE Near Field Communications 7 NO.Z.8,12 E-2 35
Including Visual Communications THEME/W'G‘/TASK

" DATE__4/28/ 76 g ;
= ot i
6 RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED E

‘System studies to optimize frequency selection and antenna strategy | BN i

‘_agalnst_b_andu]_dih_r_egulmmts of teleoperators, subsatellites, extra-

vehicular astronauts and effects of high power transmitters, low noise

receivers associated mih_.Ean_agm_chnum_cathmksJ_D_eiel.zgmm Q_f__
Tow weight, low power, wide band R.F. and signal processing equipient

_on teleoperators and extravehicular astronauts. Solid state TV cameras. 5

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

N R e 2

9. TECHNOLOGY SCHEDULES

o FY
SCHEDULE ITEM 761771781791 801 81}82|83]184]85186]87188]89}90]91]92]93¢94]95
 TASKITEM :
Systems Studies - A Y
R.F. Development Vay mY
‘Signal Processors iy mY
Television
' |
T
MANPOWER (M-Y)
INHOUSE 2121414
4" CONTRACT 818116116
'FUNDING (108 )
~ 4 INHOUSE L11.11.21.2
| CONTRACT .41.4]1.81.8
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SPACE TECHNOLOGY NEED o FORM NO. |
o PAGE 1 OF

1. TITLE SETI Transponder NOo...9 / E2 / 38
THEME / W.G./ TASK

paTE_4 /29,76

o g&&ﬁ;;\g%ansponder for SETI which provides conversion to desired

downlink frequency plus required amplification.

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED N SPACE ENVIRONMERT

3.NEED ANALYSIS ‘ ; -
a) LEVEL NOW [3], wiLL BE LEVEL [3] UNDER EXISTING PLANS.
b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5) FOR OPERATIONAL SYSTEM USE BY
“¢) RISK IN ACHIEVING ADVANCEMENT: :
HigH (] wmeoium [ Low (]
d) CRITICALITY, TO THE ACCOMPLISHMENTS:  ENABLING X oR
“ENHANCING: HIGH[]  MEDIUM O ww(d
“¢) TASKS NEEDED: STUDY ANALYSIS RESEARCH []
GRDTEST[{] AIRCRAFTTEST [}  SPACE FLIGHT TEST O
OTHER (Specify) ] - ‘ {Check one or more)

f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

MATHEMATICAL MODEL
4. PERTINENT FUNCT!ON GR CHARACTERISTIC DEMONSTRATED

‘2. THEORY FORMULATED TO DESCRIBE PHENOMENA

1. BASIC PHENOMENA OBSERVED AND REPORTED
3, THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED‘TO
' ACCOMPLISH NEED ; v
Develop technology for very wide bandwidth Tow noise transponder for
SETI. Bandwidth requirements are 600 mhz for Phases 1 and 2, and

1800 mhz for Phase 3.

Development includes stable oscillator (10-10/Hour) for control of
translation. '
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SPACE TECHNOLOGY NEED . ; FORIy NO. |

TLE Antenna Development for Global Seryices NC)MJ]/E2/37

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

DATE_4 /29 /76

THEME / W.G. /TASK

a. Develop antenna requirements for proposed missions
b, Antenna design '

c. Antenna prototype fab and test

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
FY

SCHEDULE ITEM . |76 {77]|78]79]|80] 81] 82| 83]84]8s5 86|87} 88]89 0] 91 92] 93

94

95

TASK ITEM
a. Requirements

b. Design -

C. Prototype

fab and test

MANPOWER (M-Y)

INHOUSE 31414]5]5]5]|5]5]4
CONTRACT

FUNDING (106 § $
INHOUSE = - -24.3].3].3].3).3).3).3].2

\__ CONTRACT i 242121212111
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([ seace TecHnoLoGY NEED FORM NO. | T
PAGETOF £
1.TITLE SETI Relay System Design NO. 9 /E2/39

THEME / W.G. / TASK

DATE_4 /29;76

2. OBJECTIVE <
Develop potential relay design for SETI and upgrade technolagy i

required areas.

3. NEED ANALYSIS .
a) LEVEL Now (3], wiLL BE LzVEL [B] UNDER EXISTING PLANS.
- by REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY [oaTE: 1984 ]
© ©) RISK IN ACHIEVING ADVANCEMENT:
’ HIGH [} mepium ]  Low
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [X] OR
ENHANCING: © HIGH[]  meoium [J  row [

e) TASKS NEEDED:  STUDY ANALYSIS RESEARCH [ ]
GRDTEST [Y] AIRCRAFTTEST [[]  SPACE FLIGHT TEST O

OTHER (Specify) D {Check one or more)

ENVIRONMENT IN THE LABORATORY
6. MODEL TESTED IN AIRCRAFT ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
7. MODEL TESTED IN SPACE ENVIRONMENT

~ f) R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED ; :
Develop system configurations, including tradeoff of microwave and laser

communications, for very wideband relay systems. Required bandwidth is
600 mhz for Phases 1 and 2, and 1800 mhz for Phase 3.

*MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTAATED

1. BASIC PHENOMENA 0BSERVED AND REFORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

LEVEL
OF STATE
OF ART




o '
$PACE TECHNOLOGY NEED

FORM NO. |

\

TITLE  SETI Transponder

PAGE20F _2 ]

NO. 9 /E2/ 38

THEME / W.G. / TASK

DATE_ 4 /29,76

2. Develop requirements for transponder,

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED

b. Tradeoff potential system configurations.

c. Prototype design, fab and test.

7. ALTERNATIVE APPROACHES/OPTIONS

| 8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)
! S

9. TECHNOLOGY SCHEDULES
FY

89190) 91)92; 93{ 94

95

SCHEDULE ITEM }76]77]78]|79)80]81|82}83|84}85]86]|387]ss

TASK ITEM |
a. Requirements | &~y

b. System

Tradeoffs : — 4
c.. Prototype i

design, fab,test] { K7

~| IMANPOWER (M-Y)

INHOUSE

CONTRACT

FUNDING (106 §)

INHOUSE .41.9].94.91.9

\.___CONTRACT
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LEVEL

6. MODEL TESTED IN AIRCRAFT ENVIRONMENT
7. MODEL TESTED IN SPACE ENVIRONMENT

5. COMPONENT OR BREADBOARD TESTED IN RELEVANT
ENVIRONMENT IN THE LABORATORY

- 1. BASIC PHENOMENA OBSERVED AND REPORTED
2. THEORY FORMULATED TO DESCRIBE PHENOMENA
3. THEORY TESTED BY PHYSICAL EXPERIMENT OR

OF STATE
OF ART

MATHEMATICAL MODEL
4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

r;PACE TECHNOLOGY NEED FORM NO. | w
" PAGE1OF_2
1. TITLE Multi-element Broadband Array NO. _09/E-2/40

DATE_4 /.29 76

Z'OBJBTNVEDevelop technology for obtaining phase-preserving

combination of broad band signals from ‘arrays of large

spatial extent.

3. NEED ANALYSIS

a) LEVEL Now [2], wiLL BE LEVEL [2] UNDER EXISTING PLANS.

b) REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY
AT LEVEL [7]' FOR OPERATIONAL SYSTEM USE BY {pATE: 1990 ]

c) RISK IN ACHIEVING ADVANCEMENT:
HIGH []  ™Mebium F¥  Low []

d) CRITICALITY TO THE ACCOMPLISHMENTS: ENABLING [X] OR
ENHANCING: HIGH[ ]  mebium []  row [

e) TASKS NEEDED: STUDY [x] ANALYSIS RESEARCH [X]
GRDTEST [X] AIRCRAFTTEST []  SPACE FLIGHT TEST []

"OTHER (Specify) D {Check one or more)

f) R&T BASE CANDIDATE X

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR N
USE OF THIS TECHNOLOGY Cables or waveguide technology

5. SPECIFY TECHNOLOGY_rADVANCEMENT REQUIRED TO
ACCOMPLISH NEED :
Develop technology for large antennas arrayed over large

areas, preserving phase and achieving low overall system

- temperatures.

. *Demonstrated as part. of a'space-ground‘system. :
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SPACE TECHNOLOGY NEED FORM NO. |
PAGE20F__2
; . = -
TITLE Se11 Relay Systems Design NO._9 / E2 /39

THEME /W.G./ TASK

DATE___4/29/ 76

6. RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
a.. Finalize system requirements.

b. Investigate potential operating frequencies and tradeoff system .

_configuration, including lasers.
c.Prototype design and test for critical elements., - ...~

7. ALTERNATIVE APPROACHES/OPTIONS

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

9. TECHNOLOGY SCHEDULES
_FY -

SCHEDULE ITEM 76 177178179180 81]82183}84]185§86]87188]89}90]91)92193{94]95

TASK ITEM '

a. Requirements

b. System

Tradeoffs

c. Prototype ‘ r

>3

design, fab,
and test

MANPOWER {M-Y) | ,
INHOUSE slslef7]7
CONTRACT

FUNDING (105 §)
INHOUSE .3 1.3Lals]s
. CONTRACT
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. 1. .BASIC PHENQ;’JENAOBSERVED AND REPORTED -

5. COMPONENT OR-BREADBOARD TESTED IN RELEVANT
"~ ENVIRONMENT jN THE LABORATORY

6. MODEL TESTED IN AIRCRAFT ENVIRONMENT . -

7. MODEL TESTED IN SPACE ENVIRONMENT.

2. THEORY FORMULATED TO DESCRIBE PHENOMENA
.. 3. THEORY TESTED BY PHYSICAL EXPERIMENT OR .-

. MATHEMATICAL MODEL : :
. 4. PERTINENT FUNCTION OR CHARACTERISTIC DEMONSTRATED

LEVEL
OF STATE
OF ART

PAGE1OF___ &/ _

| SPACE TECHNOLOGY NEED ; S FORM NO. | w

1.TITLE _________qb_E.eLOW Cost Hi rformance Ground. NO. 9/E-2/41
Antennas - THEME /W.G. / TASK

pATE_4_ /2% 76 .

2, OBJECTIVE
Develop design for a_single large antenna to iuprLLSEII__ '

in the 1n1t1al phases of search.

- 3.NEED ANALYSIS
a) LEVEL NOW [3], witL BE LEVEL [3] UNDER EXISTING PLANS.
. b)REQUIRED ADVANCEMENT — SHOULD BE TECHNOLOGY READY °
P AT LEVEL [5] FOR OPERATIONAL SYSTEM USE BY loArs 1980 ]
c) RISK IN ACHIEVING ADVANCEMENT:
CHIGH ] .meDium [] LOW Kl
d) CRITICALITY TO THE ACCOMPLISHMENTS:  ENABLING [ ] OR
ENHANCING: HIGH[(]  Meoium kd  Low []
e) TASKS NEEDED:  STUDY [X] ANALYSIS [X] RESEARCH[]
GRDTEST ] AIRCRAFTTEST [] SPACE FLIGHT TEST []
OTHER (Specufy) D b (Check one or more)

f| R&T BASE CANDIDATE

4. COMPLEMENTARY TECHNOLOGY ADVANCEMENTS REQUIRED FOR
USE OF THIS TECHNOLOGY

1

5. SPECIFY TECHNOLOGY ADVANCEMENT REQUIRED TO
ACCOMPLISH NEED

Develop technolocv for larqe (lOOm class) ground antennas
empha5121ng low cost reproduc:Lblllty, and 1mproved flgure of

merlt, compared to current systems.

T A N T,
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SPACE TECHNOLOGY NEED

FORM NO. |
PAGE20F__2

—

TITLE Multi-element Broadband Array

Technology

NO.__ 09/E~2/46_

THEME / W.G./ TASK

DATE 4 / 29 76

6. RECOMMENDED APPRQACH/PROGRAM PLAN TO ACCOMPLISH NEED
a) Perform study of system requirements and potential system

configurations.

b) System anaiysis and design.

c) Prototype fabrication.

d) Ground test.

7. ALTERNATIVE APPROACHES/OPTIONS Large single antennas.

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

|
I
!

None at presents

' 9. TECHNOLOGY SCHEDULES
FY

76

77

781791801 81

82

83

84

85

86

87

88]89]|90§91]92] 93194195

SCHEDULE ITEM

{ TASK ITEM
:a) Study

L,

b) Analysis &

Design

%c) Prototype

d) Ground test

MANPOWER (M-Y)
INHOUSE

CONTRACT

FUNDING (108 $)
INHOUSE

\_ CONTRACT _
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ESPACE TECHNOLOGY NEED. FORM NO. |

| ; e , " PAGE 20F _2

I ; o

}"TLE Low Cost High Performance Ground NO._9/E-2/41

i Antennas THEME / W.G./ TASK

e —

DATE 4 729/ 76

" RECOMMENDED APPROACH/PROGRAM PLAN TO ACCOMPLISH NEED
a)eEstablish,requixements: i.e., operating frequencies, environ-

ment,  life, operating strategy. -

e
. b) Compa;e:alternatejqpnfigurations. : S

i
- ¢) Cost studies. .

E d) Preliminary Design.

2. ALTERNATIVE APPROACHES/OPTIOI\IE“

.

None

8. CURRENT/PLANNED RELATED ACTIVITIES (RTOP, OTHER)

|

9. TECHNOLOGY SCHEDULES
‘ - EY

SCHEDULE ITEM 76177178

TASK'TEM
a) Requirements j |
,b)Config.'trade— ~ ,

79]80] 81| 82]83]84)85 g6 187]88]89}90]91 92| 93{ 94195

o) S R

c)Cost'stﬁdieS IL*JV
B
d)Preliminary

‘Design.
e)Final‘desigE" Y

4

]

T MANPOWER (M-Y)
" INHOUSE 1 |61 83
© CONTRACT

15} 5

he e

FUNDING (1098) |- | 4.5} 2}1}-3

 INHOUSE

CONTRACT — 12

i -'gg,g%;z;uxw}.; USRS

Lo T
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SPACE TECHNOLOGY-NEED PRIORITY ASSESSMENT

(List in numerical order, 1 — Highest Priority)

WORKING GROUP_ E-2

FORM N

FORM I}

DATE4 /29 /_16

. - 7 8 T 9 10 1 12 e SUMMARY PRIORITY
THEMENO. | gpaACE fNPgCE SETI SOLARSYS. | GLOBAL |apv.TRans| NASA RET ASSESSMENT
" POWER UST. . SERVI )
TECHNOLOGY NEED NO: ' EXPL CE [SYs corent [naTbuef wa | TT | POTK| By 75
END-TO~END 100
- DATA MANAGEMENT 7 1 13 1 1 2 X 1 50 750
AUTONOMOUS, FAULT : ) ,
TOLERANT DATA HAND. 5 7 14 2 11 6 x 3 250 | 210
'MODULAR DATA SYSTEM ' T
ARCHITECTURE 6 8 8 7 7 x al- 250 | 315
DATA SET SELECTION 6 7 3 3 x | 2 300
HI-RATE DATA PROC. 6 2 x| x 6 250
: 800
o 150
SPECTRUM ANAL.
MULTI-CHANNEL 2 9 18 21
STELLAR SYSTEM ANAL. 19 x | 25 200
LARGE CAP. OB.
DATA STORAGE 5 5 x 10 300 | 600
LO~COST DIST. SYSTEM 6 12
MICRO. ELECT. TECH. 4 9 10 11 16 x| x| 18 600 | :660
RADIATION HARDENED | - ;
COMPONENTS : 10 19 x 16| 400 | 1400
PARALLEL IMAGE PROC. 18 9 x| x 9 500 | 1100
PATTERN RECOG. ANAL. 3 4 8 x| x 5 200
: 5 1700
\ » 100 ;
— J
LG. CAP. OG. DATA ST. 8 4 =] x| n 100 | 800

i."‘
PR

*
LA
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2 0of 3
( SPACE TECHNOLOGY NEED PRIORITY ASSESSMENT R o :gg": lnlhl
_{List in numerical order, 1 — Highest Priority) WORKING GROUP 2
o o , , pave_4 / 29,76
o 7 ~ 8 g 0 ] u ~ 12| NASARET SUMMARY PRIORITY
THEMENO. | space | SPACE SETI SOLARSYS. | GLOBAL |ADV.TRANS i Assesgr:TNT
, ? POWER | INDUST. - |exeL. SERVICE |SYS. e

TECHNOLOGY NEED NO. Current RET Buse| WG | TT pivK|FY 78 K

21 | saFETY 2 x |27 < | .50
| = -
22 |mex i 8 x |24 1000
23 | WAVE POWER TRANSFER 20 2500
24 | LASER POWER TRANSFER 1 20 19
25 |sp-sp comm 3 7 10 w3 x 7 500 | 600
26 - | on-BoaRD, M-CH/LOOP 4 4 x |20 200
27 | SETI RECEIVER 1 : x| 30 3000
- i N ‘
28 | anTENNA SETIT 4 x |33 1050
29 | TRANSPONDERS - 6 17 14 x | x |14 600 800
30 |eps 5 - 5 23
31 |10-COST MULTI-SERV. CH. 13 ' 5 800
32 |acrive puasep array 16 17 ' x | x |17 150 | 900
33 |RELAY 15 x | x |22 150 200
. )
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37
38
39
40

41
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SPACE TECHNOLOGY NEED PRIORITY ASSESSMENTV

(List in numerical order, 1 — Highest Priority)

WORKING GROUP__E-2

FORM 11\
FORM (11

DATE_4 /29 /_76

, 7 8 9 10 1 12 NASA R&T SUMMARY PRIORITY
THEMENO. | gpace SPACE SETI SOLARSYS. | GLOBAL [ADV.TRANS; ASSESSMENT
| “POWER | INDUST. EXPL. SERVICE |sYs, OAST
TECHNOLOGY NEED NO~ R i Cureat [R&T Base] WG | TT piv.X| rY 78 ¥
PROPOGATION MODEL 12 x| x 26 100 150
NEAR-FIELD COMM. 3 2 13 1 28
RF POWER AMPL. 14 15 x| x | 18 540 | 1300
ANTENNA GLOBAL 18 | = 13 1500
SETI TRANSPONDER (4 x | 32 800
SETI RELAY /1 x | 31 400
| MULTT-ELEMENT BROAD-
BAND ARRAY TECHNOLOGY 12
LOW cosT MegH ]hvg’ ] 5




a4 e
. SPACE TECHNOLOGY ADDITIONAL INITIATIVE ; " FORM IV

N

TITLE' High Rate Data Processor DATE 3 / 2 /Té_

TT NO.

OR WORKING GROUPNO., _E2

. OBJECTIVE

‘Develop a protoflight programable data processor for remote sensing vehicles
leading towards a 1000 fold decrease in data density sent back to earth
processing—stations: : :

JUSTIFICATION The cost and time required to co]]ééf, transmit, and process
remote]y sen§ed data with ex1§t1ng fac1!1t1es is proh1b11.:1ve.' Recent deveiop-

pertinent data processing onboard spacecraft.

TECHNICAL APPROACH/PLAN

Under planned activities, a programable multifunction processor CCD will be
developed in FY78. A partia]]y pqpu1§ted breadt?qard of a processor will be

strateqy will be defined from existing bases of resource data using a recently
developed ground base multispectral processor. A breadboard and protoflight CCI
processor—witl-be-developeds—fabricateds-and-evaluated—to-perform-a-variety—of
processing functions.Limited A/C tests will be conducted.

SCHEDULE Fy | | e
SCHEDULE ITEM 176]77] 78] 79] 80 81] 82] 83] 84| 85 s6] 87 & [ 8] a0 {91 ] 52[ 83 [ 94 [ 95]

TASK
oDev. Multi.

Function Devices [EEmmm
oSys.BB Design | ="
®BB CCD Processind ‘

on_Midas Model B
oF1t.Sys.Design :

ofF1t.Sys.Proto.
and Test

MANPOWER (M-Y)| | T T
ZUSE 4.9.9 48f8|9]s
ITRACT T

FUNDING (1089) | |
INHOUSE .04.04.13..4.134 .4 .4
.CONTRACT ol al7d1 41 43 g

P Y

PROPOSED LEAD CENTER LaRC

'RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT

S Et HERE I

[y ANV PRI S
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SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV 1

q 29 VA
"TITLE _ High Density Microelectronics DATE /22 /2
TT NO. OR WORKING GROUP NO. E2

‘OBJECTIVE
Develop the technical base for practical fabrication of high density MOS

_components with 106 - 107 transistors per chip.

’JUSTIFICATION The need for high speed, onboard processing has been
1dent1f1.ed by the workshop. High density chips will enabh_a high rate

effectively,

"TECHNICAL APPROACH/PLAN

The approach is to exploit electron-beam 1ithography in order to pattern
m1croe1ectromc c rcu1ts havmg lateral d1mens1ons in the order of T micron.

d1mens1ons Feas1b1'l1ty wﬂ] be estabhshedbyfabmcatmg ach1phav1ng 107
MOS transistors.

SCHEDULE py

; SCHEDULE ITEM |76 [77] 78] 79[ s0] 81] 82 83] 84] 85 86] 7] 88 [ 89T 00} 91 ] 52[ 93 541 o5
s TASK

1. 0x1'djes‘i -ﬁ
2. Transistors]. *

3. System . h_
4. 107 ¢chip | \’4

RO —

MANPOWER (M-Y)

JUSE 4 4 1 3
ITRACT
"FUNDING (108 §) '
INHOUSE 1].2.2].2].2
- CONTRACT A1) T
‘PROPOSED LEAD CENTER JPL

kkIRECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT
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SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV A
_
TITLE  Artificial Retina System DATE_4./29 /16
, TTNO. OR WORKING GROUP NO. E?
OBJECTIVE

Develop a photoreceptor array imbedded in a logic matrix on a silicon LSI
chip to achieve real-time parallel image processing.

JUSTIFICATION Information from current imaging systems is extracted as_raw
gray level data and then sent to earth for processing. The ar_'tificiql retina

while reducing operating costs.

TECHNICAL APPROACH/PLAN
The approach is to utilize silicon LSI technology to implement a logic matrix

(contour. texture, motion, etc.).

imbedded in the photoreceptor array. The logic will execute argorithms which

SCHEDULE gy |
SCHEDULE ITEM [76]77] 78] 79] s0] 81] 82] 83] 84] 85] 86] 87] sa ] 83] 90| 51] 92 s3] 94 ] 95
TASK

Design e .

Algori thms [ttt
_Feasibility | \Y
Demonstration | ' \'/4

MANPOWER (M-Y)

JUSE 1 41414 14
ITRACT

FUNDING (105 $) :

INHOUSE .5].6].8].8].8

 CONTRACT N A N A

PROPOSED LEAD CENTER JPL

RECOMMENDATIONS FOR FIJLLER DEVELOPMENT OF INITIATIVE STATEMENT
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rtSPACE TECHNOLOGY ADDITIONAL INITIATIVE : FORM 1v

TITLE Unified CCD Data Processor

)
DATE L )78 ,

- TTNO. ____ ORWORKING GROUPNO. _f2
OBJECTIVE SRS

JUSTIFICAT!ON ‘ igh r
rates which ‘are difficult

to"implement in a cost effective way.  CCD technology

orfers a practical smutlonr._ -

TECHNICAL APPROACH/PLAN Task I: Develop a test bed processor and demon-

L1414

p .

strate using Seasat A data from ground stations. Task II: Develop system
architecture for modular migroprocessor control. Task III: Develop onboard

SCHEDULE

- SCHEDULEITEM [ 76177 78] 79180} 811 32| 83| 84 85186)87] 88]89]90]91] 92 93] 9495

TASK - 1

TASK = II

TASK - III
TASK - IV

MANPOWER (M.Y)

JUSE 11914 4 4 | |
ITRACT T T T T
FUNDING (108 ) J 1]
INHOUSE .~} |.4.4.1 .9 .4
_ CONTRACT_

BROPOSED_LEAD CENTER JPI: 'H:I cooperation with “LaRC

RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT

N

Tk i e
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SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV

| _Microwave Amplifiers TT NO.

TITLE space Conditioning Technology for High Power DATE_L/.20 _/ I6
OR WORKING GROUP NO., _E2

)

- OBJECTIVE

| To_develop the technology for Arocessing and operating high power open-
envelope amplifiers in space

utgassing, al ‘str‘e‘S‘T,“mu‘Ttﬁ"@“ﬁor‘, A-Tays, @tc.)

USTIFICATION Present envelope vacuum Heterioration Timits tube Tife
(_Jo % 't*erm

TECHNICAL AFPROACH/PLAN . e
Program will be initiated to investigate techniques and develop technolo

1

for-space processing and operation of open envelope amplitrons, initial plans

o g
LRAR% -1} L3~ K 7 3y

'SCHEDULE FY
ESCHEDULE ITEM 178]77] 78] 79] 80] 81 82183]84] 85(86] 87] 88 89190§91}92{93]94] 95
| TASK
BB Exp.(Tube 1) A5
Test (Tube 1) N~
Dev. Tube 2 YA N 74
Test{Tube 2) Al
E.M. Test AN V4
Exper. Qual. VA wui 4
Shuttle Exp, VA w4
MANPOWER (M-Y)
JUSE 4 3 3

FUNDING (108 §) »

INHOUSE 050 .10 .7 L9

CONTRACT RESERENN IR

PROPOSED LEAD CENTER LeRC

RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT

N




T

"1 SPACE TECHNOLOGY ADDITIONAL INITIATIVE FORM IV

L

‘ﬁ

DATE 4 /29 /76,

TITLE _putonomous, Fault Tolerant Data Handling &
E-2

i Control System TT NO. OR WORKING GROUP NO.

QI%J %-\'/-ole\{gp a modular, fault tolerant data handling & control system derived

from existing LSI processor technology

JUSTIFICATION There exists a need to develop highly reliable, long Tife
data/control components & system technology for integration with suitable

S/C subsystems.

TECHNICAL APPROACH/PLAN
1) Develop the system technology for Fault Tolerant Hardware/Software

‘2) Survey LSI Processor Technology & select candidate components
3) Fabricate Breadboard system & integrate suitable portions with selected

S/C_components (power, propulsion, control)

4) Test system fabricated in (3) A
BY Develop & Fabricate engineering model system.

evaluate engineering model system.
Ehdbthé T |
SCHEDULE ITEM 1761771 78] 79| 8ol 81| 82] 83| 84| 85] 86| 87| 88 |89] 90 91 92|93 | 94} 95

- TASK ¢
() ' &
(2)

(3)
(4) ‘ .
(5) 5 -
(6) v a) I

v

MANPOWER (M-Y)
. 'IN HOUSE 1124231312
. CONTRACT

FUNDING (108 $) -
. INHOUSE o505} 15]15] .1

CONTRACT 15].2].1125].1
%PROPOSED LEAD CENTER  LeRC for above work. Shared responsibility with

( MSFC & JPL on overall agency effort _
'RECOMMENDATIONS FOR FULLER DEVELOPMENT OF INITIATIVE STATEMENT

—— ' —
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