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t FSA’s FUTURE ROLE
JET PROPULSION LABORATORY
W.T. Callaghan /

Future Role

¢ OB.ECTIVES

e TO PURSUE ADVANCED CRYSTALLINE SILICON PV TECHNOLOGIES FOR POTENTIAL
USE LATE IN THE 1980s AND IN THE 1990s

e TO CONTINUE SPONSORSHIP OF RESEARCH AND TELHNOLOGY EVOLUTION ON
ADVANCED THICK-MATERIAL FLAT-PLATE PHOTOVOLTAIC MODULES AND ARRAYS

¢ TO COMMENCE THE ACTIVITIES REQUIRED TO MOVE THIN-FILM TECHNOLOGIES
INTO MODULE DEVELOPMENT

e TO CONTINUE TO STIMULATE TRANSFER OF KNOWLEDGE THROUGHOUT THE
PHOTOVOLTAIC COMMUNITY

Project Plans

¢ TO SPONSOR TECHNOLOGY ACTIVITIES THAT HAVE THE POTENTIAL FL ~ “AKING
MODULES/ARRAYS IABLE FOR LARGE-SCALE APPLICATIONS, SUCH AS  -TRAL
STATIONS AND FOOF-TGPS

¢ TO STRIVE FOR HiGH EFFICIENCY COUPLED WITH SIGNIFICANT COS7 REDUCTIOR
FOR LOWEST P4 YER GENERATION COSTS

e TO REDUCE TECHNICAL BARRIERS TO HIGH-PERFORMAHCE, LONG-LIFE, RELIABLE
MODULES AND ARRAYS

e TO CONTINUE TO FUND UNIVERSITIES, INDUSTRY, AND CTHER ORGANIZATIONS FOR
PERFORMANCE OF MOST OF THE WORK

e TO CONTINUE ECONOMIC ANALYSIS TECHNIQUES Fun COMPARISON OF ALTERNATIVE
RESEARCH OPTIONS
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New Task Objectives
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T0 EXTEND OUR KNOWLEDGE AND CAPABILITIES TO USE THE FOLLOWING TECHNOLOGIES
FOR PHOTOVOLTAIC COMPONENTS:

¢ ADVANCED MATERIALS (A.D. MORRISON)
SILICON AND NON-SILICON MATERIAL SYNTHESIS,
PREPARATION AND SHEET GROWTH FOR PHOTOVOLTAIC
DEVICES

o DEVICE AND MEASUREMENTS (A.H. KACHARE)
DEVICE STRUCTURE, MATERIAL-DEVICE PROPERTY
INTERACTION, SILICON AND NON-SILICON DEVICE
PHYSICS, MEASUREMENT TECHNIQUES FOR PHYSICAL,
CHEMICAL AND ELECTRICAL EVALUATION, AND
MATERIAL CHARACTERIZATION

o ENVIRONMENTAL ISOLATION (C.D. COULBERT)
ENCAPSULATION MATERIAL FORMULATION, PROPERTIES,
LIFE-LIMITING DEGRADATION MECHANISMS, MODULE
DURABILITY, PERFORMANCE PREDICTABILITY,
ASSESSMENT METHODOLOGIES AND ADVANCED
PACKAGING CGNCEPTS FOR SILICON AND NON-SILICON
DEVICES

¢ PROCESS RESEARCH (D.B. BICXLER)
RESEARCH IN SILICON AND NON-SILICON PROCESS
ELEMENTS SUCH AS SURFACE PREPARATION, JUNCTION
FORMATION, METALLIZATION, ANTI-REFLECTION
COATING, AND SYNERGISTIC EFFECTS OF THESE STEPS
ON CELL AND MODULE FABRICATION
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OBJECTIVE

PLANS

© CONBUCT RFSEARCH v MEW REACTON CONCEPTS THAT ENABLE SIGNIFY

o COMOUCT REBEARCH W KW CONCEPTS FOR FLUWIZED BEC REACTOR

SILICON MATERIAL

SPONSUR THEORETICAL AND EXPEAMMENTAL ATSEARCH UM SILICON
MATEMIAL REFINEMENT TECHNOLOUY SIMTABLE FOR FLAT PLATE SOLAR
ARRAYS

CANT W AEASTS e SHICON DEPOSITION RATFS USING CHLOROSILANE AND
SILANE PRECURSDNS

TECHMOLOGY FOR CHLOROS ANE OR SHANE CHER' AL SYSTEMS
COMPUETE DNG 3G EFFOATY 10 MES WVE THE Kt CRITICAL TECHMICAL
PROSLEMS REMANING N FHE SUANE TO SLICON ANC THE DICHLORSILANE
TO SRICON PROCESSES
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ENVIRONMENTAL ISOLATION

OBJECTIVE

SPONMSOR AESEARCH D.¢« AGING DEGRADATION CHARACTERISTICS ANO THEMN
WNFLUENCE UPON MOOULE DURABIITY AND RELIABIITY

PLANS

CONDUCT RESEARCH W { ONG TERM PHOTOTHERMAI DEGRADA TION
MECHANISMS IN POLYMERS. ESTABLISH MOD _5 ANiD VALIDATE

INVESTICATE ENCAPSULANT WNTERFACE STABULITY CRITERMIA AS AFFETED
BY BONDING TECHNIQUES DISSIMILAR MATERIALS. AND OPERATION. L
FMVIRONMENTS

LONCUCT RESEARCH IN CORROSION MECHANSMS N MOOULE INTERNAL
CIRCUIT ELEMENTS. VERWY DEGRADATION RATES AND CONTROL CITERIA
INVESTIGATE OPERATING TEMPERATURE LIMITATIONS HAPOSED BY MODULE
DESIGN AND MOUNTING AND HOT SPOT SENSITIVITY

WVESTIGATE AND APPL'Y ACCELENATED AND OURABKITY TESTING TECHNI
QUES AND LIFE PREDIC TI0M METHODS

Objectives and Plans

SILICON SHEET

OBJECTIVE

COMODUCT RESEARCH ON THE CRITICAL ELEMENTS OF SIWICON SHEET
GRNOWTH TO ACHUEVE THE TARGETS OF A SILICON SHEEY TECH
NOLOGY COMPATUBLE WITH FUTURE SOLAR CELL REQUIREMENTS

PLANS

*« PERFOAM RESEARCH ON THE LiMITS TO CRYSTALLIZATION RATES IN
SILICON GROWTH

PERFORM THEQRETICAL AND EXPERIMENTAL RESEARCH ON
THERMAL STRESSES GENERATED N THE QROWTH OF WIDE AND
THIN SKICON RIBBONS

PERFORM RESEARCH TO FUATHER UNDERSTANDING OF THE
WNFLUENCE OF GROW TH AMBENT ATMOSPHERE CHEMISTRY ON THE
CRYSTALLIZATION PROCESS AND SILICON MATERIAL QUALITY
CONTINUE RESEARCH ON THE BASIC MECHANISMS OF CUTTiNG
SHICON AND THE INTERAC TION OF SHICON BURFACES WITH
EXPEAMMENTAL PARAMETENS

CONTINUE CHARACTERIZATION OF SIICON SHEET MATERIAL WITH
INNOVATIVE TECHNIQUES

ENGINEERING SCIENCES

OBJECTIVE

SPONLOA RESEARCH ON ADVANCED MODULE AND ARRAY ENGINEERING
SCIENCE ACTIVITIES THAT WHL LEAD TO HIGH PEAFORMANCE. BAFE,
AELIABLE (ONG LIFE DESIGNS

PLANS

» CONTINUS THEDRETICAL AND EXPFRIMENTAL HESEARCH TO
CHARALTENTE AND DEFINE SAFE. R IABLE MODULE AND ARRAY
DESIGN UONCI®T¢ AND ASSOCIATEOD TECHNOLOGY

» CONTINUS TO EVOLVE ANALYTICAL AND t <PEAMIENTAL METHODS OF

EVALUATHNG MODULES AND ARNAYS INCORPORATING EXPERIENCE
GAINED BY THE PROJECT AND J0OE ACTIVITIES

CELL AND MODULE FORMATION
OBJECTIVE

SPONSOR RESEARCH ON AOVANCED CELL AND MODULE FORMA TION
TECHNIQUES

PLANS

CONDUCT RESEARCH IN THE FORMATION AND CHARACTERIZATION
OF ELECTRICALLY CONDUCTIVE BILICKES

CONDUICT AESEARCH DN THE INFLUENCE OF POLYCRYSTALLINE
GRAIN BOHNDARIES UPON JUNC TION FORMATION AND METALLIZA
TION

PERFORM RESEARCH ON THE PHYSICE OF SURFACE FIELD FORMA
TioN

PERFORM RLSEARCH DN THE PHYSICE OF CORRUBIOM RCACTIONS
AT METALLIC INTERFACES

CONTINUE REBEARCH ON NON MASS ANALYZED ION IMPLANTATION
TECHNIQUES. METALLIZATION AND CELL INTERCONNECTION
SYSTEME. AND MODULE ASSEMBLY TECHNIQUES

MODULE PERFORMANCE AND FAILURE ANALYSIS

OBJECTIVE
EVALUATE RELIABI{TY AND DURABILITY OF MODULES THAT USE MATERIALS
AND TECHNIQUES RESEARCHED N THE PROJECT THROUGH A BTAUC TURED
PROGRAM

PLANS

* PAOCURE MODULE SAMPLES CONSTRUCTED USING INNOVATIVE CONCEPTS

© MEASURE PERFORMANCE CHARACTERISTICS

 IMPLEMENT MEASUREMENT TECHNIQUES NEEDED TO ASSESS MODULE PER
FORMANCE IN RESPONSE TO EVCILVING REQUIREMENTS

o PERFORM A BROAD PROGRAM OF ENVIRONMENTAL TESTING N THE
LABORATORY

* PLACE MODULEE IN FIELD SITES FOR ENDURANCE TESTING

« CORRELATE FIELD AND LABORATORY TFSTING RESULTS TO EVALUATE THE
ENVIRONMENTAL TESTING PROGHAM

» PEAFORM CIAGNOSTIC ANALYSES OF MODULE PROBLEMS OR FAILURES
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FSA Project Meetings

¢ ReDUCE NUMBCR OF PIMS Pt.. YEAR

e TWO IN 1982

o ONE OR TWO IN 1983

e CONDUCT IN-DEPTH TECHNICAL WORKSHOPS

e LOW-COST SOLAR ARRAY WAFERING WORKSHOP JUNE 1981

o SCIENCE OF SILICON MATERIAL PRzPARRTION AUGUST 1982

* HIGH-SPEED GROWTH AND CHARACTERIZATION OF

CRYSTALS FOR . "AR CELLS NOVEMBER 1982

Possible W orkshops During 1983

o HIGH-EFFICIENCY CRYST~.LINE SILICON SOLAR CELLS
¢ METALLIZATION FOR HIGH-EFFICIENCY, LONG-LIFE CELLS

o ENCAPSULATION MATERIAL TECHNOLOGY FOR SOLAR
CELL MODULES

o TEMPERATURE/NUMIDITY AND ELECTROCHEMICAL
CuRROSION EFFECTS ON CELL AND MODULE
DEGRADATION

o CENTRAL-STATION ARRAY DESIGN CRITI Ay PARAMETERS

o ROGF-TOP ARRAY DESIGN CRITICAL PARAMETERS

o ARRAY/POWER CONDITIONER ELECTRICAL INTERFACE
DESIGN
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