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" FOREWORD

This‘bipkiograﬁhy contains the pertinent (weighted)
,referéncés in the DDC :colVection on Encapsulation. The time
coverage is January 1953 to January 1972, In addition to the
wejghted references, it -also contains selective citations
related to the subject.

Corporate Author-Monitoring ‘Agency, Subject, Title, and

Personal Authoy Indexes are :included.

BY ORDER OF THE DIRECTOR, PEFENSE SUPPLY AGENCY

OFFICIAL

bt

BERT B, STEGMAIE
Administrator
Uefense Documentation Center
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0-291 ‘035
GEMERAL ELECTRIC CO UTIGA N ¥
RESEARCH AND DEVELOPMENT OF THﬁRMOCOUPLE ENERGY.
CONVERTERS (U3
”QESCR!PTIVE NOTES: MONTHLY PROGRESS REPT, NO, 4, 29 JEC
60=28 JAN 41 ,
J AUG 60 9p
CONTRACT; DAv18~108-405~ anuvqx. DA=|Bm108eCHL=
6561
UNCLASSIFIED REPORT
DESCRIPTORSS eENCAPSULATION, eTHERMOCOUPLES, DESIGN,
LEAD COMPOUNDS, FRODUCTION, TELLUNIDES, THEQRY tuy
<
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DDC REPORT BIBLTOGRAPHY " SEARCH CONTROL NO, /ZZZHT

AD=255 010
STANEFORD RESEARCH IN3T MENLO PARK CALIF
ENCAPSULATED AEROSOLS - C ' (W
v ROBBINS ,ROBERT C.3}

UNCLASSIFIFD: REPQRT

0ESCRIPTORS. _¢AEROSOLS, 'CHE*!CAL WARFARE AGENTSg
sCOATINGS, OENCAPSULATION, AMMONIUM COMPOUNDS.
BENZENERORONIC ACID, CHLOR!DES. COAGULATION,
CONDENSATION. D!OXIDES, ELECTROSTAT!C:, ETHYLENES.
FILMS, LIQUIDS, NTTROGENW COMPOUNDSy PHOSPHATES,
PHOSPHITES, PHQSPHORIC ACIDS, PHTLALATES.
POLYMERIZATION, ROLYMERS, SOLIDS, VAPORS tuU)

VARLOUS. METHODS .OF AEROSOL ENCAPSULATION: RERE
STUDIED: (1) .L1QUID PHASE MICROENCAFSULA?ION, .

¢2) CONDENSATION; AND (2) COAGULATION,

AERQSOL ENCA?SULATION BY CONDENSATION, USING THE
CORE PART!CLES 0R" DROPLETS AS CONDENSAN!ON NUCLET,
PROVED TO BE A GENERALLY SUCCESSFUL TECHNIQUE,
COAGULATION WITH INERTIAL FORCES, USING SIMPLE LOW=-
POWERED DEVICES,-SHOWED LITTLE ‘PROMISE AS 4 PRACTICA
AEROSOL ENCAPSULATION METHOD. COAGULATION WITH
ELECTROSTATIC CHARGING OF THE PARTICLES WAS ONLY
PARTIALLY SUCCESSFYL IN SOLID on L1QUID AMD LIQUID -ON
LLQUID SYSTEMS, BUT WORKED QUITE WELL IN
ENCAPSULATING SOLID CORES WITH LIQUID FILMs, L1QUID
PHASE nxcRoENcAPsu'ATrou WAS QUITE SUCCESSFUL, WHERE
APPLICABLEs A NUMBER OF L1QUID CORES WERE
SUCCESSFULLY POLYERSED.: (AUTHOR) (U
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4D=255 962
NMKVAL ORDNANCE ?ES? STATdON CHINA LAKE CALIF

EFEECT OF PROCESS V&RfABLES oN 7HG‘DIHENS!QNS AND

QUALITY OF EXTRUSION=COATED PROPELLANT GRAINS .
DEC. 60  1v METCALF sHoF o § SUTHERL AND Y RODNEY §
‘REPTe NOs TP 2897 o
MONITOR: NAVWEPS 7604

UNCLASSIFIED REPOR?Y

BESCRIPTORS: ©COATINGS; ©ENCAPSULATION, SEXTRUSION,
ePLASTIC COATINGS, OPROPELLAN? GRAINS, CELLULOSE, ETHYL
CELLULOSE, MACHINE TOOLS, MANUFACTURING METNHODS,
PROCESSINGs QUALITY CONTROL, SOLID ROCKET PROPELLANTS ()

THE SECOND PNASE OF AN EXPERIMENT TO EVALUATE AN
EXTRUS!ON-COAT!NG PROCESS FOR INHIBITING
ROCKETPROPELLANY GRAINS WiTH ETHYLCELLULOSE IS
DESCRIBEDe THE 0BJECTIVES OF THIS PHASE OF THE
EXPERIMENT ARE TO APPLY A SET OF CHOSzw OPERATING
CONDITIONS IN THE 2 1/2<INCH EXTRUDER AND 70 CONSibER
THE EFFECT OF EIGHT ADDITIONAL PROCESS .FACTORS ON THE
QUALITY AND OIMENSIONS .OF THE INMIBITED PROPELLANT
GRAINS. DATA RESULTIMG FROM THESE APPLICATIONS ARE
PRESENTED IN TADULAR AND GRAPHICAL FORM, AND AN
INTERPRETATION OF THE BATA IS INCLUDED IN THE TEXTe
(AUTHOR). (W
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ADs2587 829
WESTERN ELECTRIC €O iNC HINSTON=SALEM N ¢

lNDuSTRIau PREPAREDNESS STUBY. LACQUER F!Lﬁ
CAPACITORS . AUy

HAY &1 14} LLOYD HeEoi -

CONTRACT: 'DAJ6 DN9SEB1248

UNCLASSIFIED REPQRT

DESCRIPHTORS: ecAPAC!TORS. ALYMINUM COATINGS, CELLULOSE

ACETATES, CQAT:NG:. DIELECTRlc FXLMSQ EL&CTRIC
INSULATION, EchPSULAfION. FXLHS, MANUF\CTURING METHODS
HET &Y COATINGS, PAPERy -PLASTLIC COAT!NGS. PRODUCTION,,

«QUhc’TY‘CONTROL. RESISTANCE (ELECTR!CAL). TESTS, THIN

rlLHS,(sTORAGE DEVICES)., VARNISHES (U
IDENYIFIERS: THIN Fln¥S, THIN FILMS
ELECTRONICS § (MY

-EFFORT HAS BEgH %iRE\TED PRIMARILY TOWARD.
INPROVEMEN?S ;a HE QmALkTY ‘OF THE LACQUER FILM
CAPAClronss LxFFrLUL?xrs EXPERIENCED WITH

DETERIORS ?XDN oF SNSUL&?ION ‘RESISTANCE AND EF?ECTIVE
SER:ES RES!STANCE UPDI THE APPLICATION OF HEAT HAVE
GEEN RESOLVED, ALSO, EXCESSIVE CAPACITANCE GROWTH

HAS BEEN BROUGHT UNDER CONTROL . DATA WERE PRESENTED
TO suow THE PRESENT LEVEL OF QUALITY. ALSO.
PRE!!OUSLW COLLECTI0O DATA 1S USED TO MAKE COMPARISONS
WIT THE CURRENT EXPERIENCE. PREPRODUCTION SAMPLES

FOR THE 1+0 AND Oe! MICROFARAD SIZES ARE UNDERGO!NG
ELECTR!CAL TESTe SAMPLES FOR THE 5.6 MICROFARAD

Sth ARE 1IN AN ADVANCED STAGE OF PRODUCTION.

(AUTHOR) (U
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AD=258 395 .
SYNTHETIC MICA CO WEST CALDWELL N J

DEVELOPMENT OF ULTRA HIGH TENPERATURE OIELECTRIC
MATERIALS FOR EMBEODING AND ENCARSULATING ELECTRONIC
COMPONENTS ()

| NOV 60 v BARR ) FoA¢IMCCARTHY yJoPe}
CONTRACTY NOBS78714

UNCLASSIFIED REPORT

i NESCRIPTORS: eEMBEDDING SUBSTANCES: ENCAPSULATION,

! eMICA, ALUMINUM CGMPOUNDS, BINDERS, COATINGS,

i DIELECTRICS. ELECTRICAL PROPERTIES) ELECTRONIC

: EQUIPHENT, GLASS, HYGH=TEMPERATURE RESEARCH, MATEREFALS,
PHOSPHATES, PHYSICAL PROPERTIES, POGROSITY Uy

INCREASING THE CONCENTRATION OF AQUEOUS ALUMINUM
PHOSPHATE DECREASED THE POROSITY OF PHOSPHATEBONDED
SYNTHETIC MICA COMPOUND, POROSITY CAN BE DECREASED
BY GLASS COATINGS BUT THE THERMAL EXPANSION OF THE
GLASS MUST MATCH THAT OF THE SAMPLE« A VOLUME
SHRINKAGE OF APPROXIMATELY 7% WAS CALCULATED FOR A
STANDARD PHOSPHATE=BONDED SYNTHETIC MICA COMPOUND,
INITIAL RESULTS oF ELECTRICAL PROPERTIES AT
ELEVATED TEMPERATURES INDICATE THAT THE PHOSPHATE=-
BONDED SYNTHETIC MICA SYSTEMS ARE SUITABLE FOR 500
C USE, COMMERCIAL ELECTRONIC COMPONENTS

(MAGNETIC AMPLIFIERSy CAPACITORS, AND SMALL

MOTORS) WERE SUCCESSFULLY POTTED AND ENCAPSULATED
WITH THE BONNDEN SYNTHETIC MICA COMPOUND.

(AUTHOR) (W
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AD=260 926
STANFORD RESEARCH INST MENLO PARK CALIF
ENCAPSULATED AEROQSOLS tu)
1V ROBBINS,ROBERT C,}

UNCLASSIFIED REPORT

NESCRIPTORS: €AFROSOLS, eENCAPSULATION, ACETAES, ACRYLIC
RESINS, BUTYL RADICALS, CHEMICAL WARFARE AGENTS, i
COATINGS, CONDENSATION, CONTAINERS, ETHYLENES, FILMS,
LIQUIDS, NITROCELLULOSE, PHOSPHITES, POLYMERIZATION,
POLYMEZRS, RUBBER, VAPORS, VINYL RADICAL (v

CONDENSATION POLYMERIZATION OF A NUMBER OF VAPOR
PHASE MONOMERS, AS A MEANS OF ENCAPSULATING AEROSOL
DROPLETS, WAS STUDIEDe THE BEST OF THESE, vINYL
ACETATE, POLYMERIZED RAPIDLY AND PRODUCED soME
POLYMER FILM ENGCAPSULATION OF THE AREROSOL DROPLETS.

A TWO-STAGE MICROCAPSULE GENERATOR WAS DESIGNED,
FABRICATED, AND OPERATED, DIBUTYL PHOSPHITE

ODROFLETS OF ABOUT 5-MICRON DIAMETER WERE ENCAPSULATED
WITH A LIQUID GLYCERINE FILM, BY USING SOLUTIONS oF
ENCAPSULATING MATERIAL, THE GENERATOR ALSC PRODUCED
MICROCAPSULES oF DIBUTYL PHOSPHITE 1IN POLYETHYLENE,
NITROCELLULOSE, AND NATURAL RUBBER. (AUTHOR) (U

-~
4

UNCLASSIFIED 7ZLIHT




¢ e e e T T

UNCLASSIFIED

COC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, JZZZHT

AD=26] 938
BELL TELEPHONE LABS INC WHIPPANY N J
ENGINEERING SERVICES ON TRANSISTORS ()
MAY &) v ATALLAsMoMe$DODSON; GoAss

CONTRACT: DAZé6 039S5C85352

UNCLASSIFIED REPORT

DESCRIPTORS: oDIODES, #TRANSISTOR AMPLIFIERS,
oTRANSISTORS, AGING (PHYSIOLOGY), DESIGN, ELECTRICAL
PROPERTIES, ENCAPSULAT!ON, FAILURE (MECHANICS),
GERMANIUM, IMPURITIES, MEASUREMENT, MICROWAVE EQUIP"ENTo
RELIABILITY: SILICON, STORAGE, STRESSES, SWITCHING
CIRCYUITS, TEMPERATURE, TEST METHODS, TESTS tU)

STUDIES AND INVESTIGATIONS WERE CONTINUED oN
TRANSISTORS AND TRANSISTOR«LIKE DEVICES WITK A VIEW
TOWARD DEMONSTRATING AND INCREASING THE
PRACTICABILITY OF THEIR USE IN OPERATING EQUIPMENT.
STATUS REPORTS ARE PRESENTED ON: (1) .
ACCELERATED STEP-STRESS AGING OF DIODES, (2) A
3000-M¢ MICROWAVE GERMANIUH TRANSISTOR, (3) A t=-
WATT, 1000 MC GERMANIUM TRANSISTOR, (4)

INTEGRATED CIRCUIT DEVELOPMENT, (5) TRANSISTOR
REQUIREMENTS FOR DCTL, AND (4} AN ANALYSIS OF
STORAGE TIME BEHAVIOR oF DIFFUSED EPITAXIAL SILICON
TRANSISTORSe (AUTHOR) (U
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AD=265 314 ‘
STANFORD RESEARCH INST MENLO PARK CALIF
ENCAPSULATED AFROSOLS Uy
1V ROBBINS,ROBERT C.$

UNCLASSIFI1ED REPORT

DESCRIPTORS: eAEROSOLS, °ENCAPSULATION, AERQSOL
GENERATORS, BUTYL RAD!CALS. CHEM]ICAL WARFARE AGKNTS.
COAfINGSo DESIGN, DROPS, EFFECTYVENESS. ETHYLENES
LIQUIDS, PHOSPHITES, POLYMERS, RUBBER, WAXES tu

A TWO-STAGE MICROCAPSULE GENERATOR HAS BEEN

UTILIZED YO PRODUCE A VARIETY OF LlQuUIn CORE
MICROCAPSULES, A NUMBER OF OPERATIONAL AND DES!GN
CHANGES HAVE BEEN MADE 70 IMPROVE THE FERFORMANCE OF
THE GENERATOR AND TO INCREASE ITS VERSATILITY. THE
GENERATOR HAS SEEN USED TO PROVIDE MICROCAPSULES oF
DIBUTYL PHOSPHITE IN RUBBER, DIBUTYL PHOSPHITE IN
PARAFFIN, AND DIBUTYL PHOSPHITE IN POLYETHYLENE.
STUDIES WERE MADE OF THE EFFECT OF FILM COATING ON
THE EVAPORATION RATE OF DIBUTYL PHOSPHITE
MICRODROPLETS. AN INVESTIGATION WAS MADE OF YHE
EFFECT OF SOLUTION CONCENTRATION ON COAT THICKNESS IN
SPRAYDRIED MICROCAPSULES, NOZZLE PESIGN WAS FOUND

TO BE A CRITICAL PARAMETER. (AUTHOR) (U

9
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4D=265 461 .
GENE®A!, ELEZCTRIC CU SYRACUSE N ¥

OPTIMIZATION 0F THERMOELECTRIC ENERGY CONVERTERS Uy

DEC 60 v KLEIN,PHILIPP Mo}
CONTRACT: NOBS7.8403

UNCLASSIFIED REPORT

DESCRIPTORS! ELECTRIC POWER PRODUCTION, ‘*GENERATORS,
OTHERMAL CONDUCTIVITY, OTHERMOELEfTRlCITY' ANTIMONY
ALLOYS, BISMUTH ALLOYS, CALCIUM COMPOUNDS. CHROMIUM-
COMPOUNDS, ENCAPSULATION, HEAT TRANSFER, INTERMETALLIC
COMPQUNDS, 'LEAD COMPOUNDS, MAGNESIUM COMPOUNDS,
MATERTALS, SILICATES, TANTALUM, TELLURIDES, THERMAL
INSULATION

.-
<

DESCRIPTORSS oTHERMOELECTRICITY, ®GENERATORS,
eTHERMAL CONDUCTIVITY, ENCAPSULATION, LEAD
COMPOUNDSC COMPOUNDS, BISMUTH ALLOYS,

CONSIDERATION OF THERMAL SYSTEM NOe | WAS
CONTINUEDs THE SOURCE OF HEAT FOR THIS SYSTEM IS
SATURATED STEAM AT 533 K (500 F), AND THE HEAT

SINK IS SEA WATER AT 291 K (65 F)e RESULTS FOR
FORCSCCONVECTION COOLING HAVE BEEN COMPARED WITH
THOSE FOR FREE=CONVECTION COOLINGs IN ADDITION,

THE POSSIBLE IMPROVEMENTS IN PERFORMANCE THAT MAY
RESULT FROM USE OF BETTER THERMOELECTRIC MATERIALS
THAN ARE CURRENTLY AVAILABLE HAVE BEEN COMPUTED,
THESE RESULTS WERE OBTAINED WITH THE AID QF A
COMRUTER PROGRAM DESIGNATED NOBS=2e PROGRESS WAS
ALSO MADE IN THE PREPARATION OF COMPUTER PROGRAM
NOBS=3, WHICH PROVIDES A MORE ACCURATE
REPRESENTATION OF THE LOSSES IN ELECTRICAL
CONDUCTORS, ELECTRICAL CONTACTS, AND THERMAL SHUNTS
THAN IS POSSIBLE WITH THE NOBS=2 PROGRAM« IN
ADDITION, GENERAL CHARACTERISTICS HAVE BEEN EVOLVED
FOR THE NEXT THERMAL SYSTEM TO BE ANALYZED,
(AUTHOR)? tu)

10
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AD=265 499
stTHErlc MICA CO- WEST CALDWELL N J

DEVELOPMENT OF ULTRA HIGH TEMPERATURE DIELECTRIC
MATERIALS FOR EMBEDDING AND ENCAPSULATING ELECTRONIC
COMPONENTS tuy

MAY 41 1y BARRyFeAyJMCCARTHY yJoP 4
‘CONTRACT: NOBS78714

UNCLASSIFIED REPORT

DESCRIPTORS: oDIELECTRICS, ELECTRONIC EQUIPMENT,
oF ‘BEDDING SURSTANCES, eENCAPSULATION, sMICA, ADHESIVES,
A "NATES, ALUMINUM COMPOUNDS, BINDERS; BORON
COMr uUNDS, COATINGS, DIELECTRIC PROPERTIES, GLASS,
GYPSUM, HIGH=TEMPERATURE RESEARCH, MEASUREMENT,
MECHANICAL PROPERTIES, PARTICLES, PHOSPHATES, PHYSICAL
PROPERTIES, POROSITY, THERMAL EXPAMSICN,

THERMODYNAMICS ()

PHOSPHATE SYNTHETIC MICA WAS INVESTIGATED AS A
DIELECTRIC MATERJAL FOR ENCAPSULATING AND EMBEDDING
ELECTRONIC COMPONENTS FOR 3D0 C USE. PHYSICAL
PROPERTIES OF THE SYSTEM WERE DETERMINED AND FOUND TO
BE SUITABLE FQOR HIGH TEMPERATURE USE. VARIOQUS

METHODS OF REDUCING POROSITY WERE INVESTIGATED
!NCLUD!NG DRY PRESSlNG. GLASS COATING, ADDITIVES AND
VARIOUS PHOSPHATE BONDS. THE USE OF A DEVITRIFIED
GLASS SEALING CEMENT AS A COATING FOR THE PHOSPHATE
SYNTHETIC MICA RESULYED IN A COMPOSITE MATERIAL

CURED BELOW 500 Cc, HAVING GOOD PHYSICAL PROPERTIES
WITH WATER_ABSORPTXON LE§S THAN 18« COMMERICAL
CAPACITORS, TRANSFORMERS, AND MOTORS WERE
ENCAPSULATED AND TESTED. PROTOTYPE HIGH

TEMPERATURE RESISTORS WERE CONSTRUCTED AND
ENCAPSULATED FOR 500 € APPLICATIONS USING CERAMO-
PLASTIC INJECTION MOLDING TECHNIQUES 1M COMBINATION
WITH THE PHOSPHATE-MICA DIELECTRIC MATERIAL,

{AUTHOR) (QVA
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4D=265 857 . ‘
GENERAL ELECTRIC CO SYRACUSE N ¥

OPTIMIZATION OF THERMOELECTRIC ENERGY CONVERTERS t

FEB 61 v LUFToLe?
‘ CONTRACT: 'NOBS78403

! UNCLASSIFIED REPORT

DESCRIPTORS: oELECTRIC POWER PRODUCTION, ePOWER
SUPPLIES, oTHFRHOELECYRICIYY, ANTIMONY ALLOYS,

, ARSEN!DES, BISMUTH ALLOYS. CALCIUM COHPOUNDS. CERAM!C

» ‘MATERIALS, CHEMICAL PROPERTIES. CHROMIUM COHPOUNDS.

! CRYSTAL STRUCTURE. DESIGN, ELECTRICAL PROPERT!ES.
ENCAPSULATION, GENERATORS HALL EFFECT. HEAT, HEAT
TRANSFER, INTERMETALLIC COMPOUNDS, LEAD COMPOUNDS,
MAGNESTUM COMPOUNDS. MEASUREMENT, MECHANICAL PROPERTIES,
OXIDES, SELENIDES, 'SQURCES, TANTALUM, TELLURIDES,
TESTS (U

THE WORK ON A SELECTED SYSTEM, DESIGNATED THERMAL
SYSTEM Nge 1, WAS COMPLETED USING A COMPUTER
PROGRAMs THERMAL SYSTZM NOs | 1S BASED ON

SATURATED STEAM AT 533 K AS THE HEAT SNURCE AND 291
K WATER AS THE HEAT SINK, MGO=TI0R2 CERAMIC WAS
MADE INTO CAP ULE BODIES AND USED FOR SUCCESSFUL
ENCAPSULATION OF LEAD TELLURIDE. SEEBECK
COEFFICIENT OF MG3SB2 WAS MEASURED IN THE 300 7O
1250 X TEMPERATURE RANGE, THE VALUES RANGING FROM
100 10 159 MICROVOLTS PER DEGREES Ks ELECTRICAL
MEASUREMENTS WFRE PERFORMED ON CRSBO,9SE0.),
INCLUDING SEEBECK COEFFICIENT AND ELECTRICAL
RESISTANCE« A MNUMBER OF [lelv COMPOUNDS WAS
PREPARED AND THEIR THERMOELECTRIC PROPERTIES
MEASUREDe (AUTHOR) (VY

i2
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AD=265 Bb6
LOCKHEED MISSILES AND SPACE €O SUNNYVALE CALIF

ENCAPSULATING; POTTING, AND EMBEDDING MATERIALS FOR
ELECTRONIC COMPONENTS AND MODULESe AN ANNOTATED
BIBLIOGRAPHY (U

M AUG 81 1V OWENS ,GEORGE, E, §
REPT. NOW SB 61 50
CONTRACT: AFO4 847 787

UNCLASSIFLED REPORT

DESCRIPTORS: eBIBLIOGRAPHIES, oEMBEDDING SUBSTANCES,
eENCAPSULATION, ¢ INSULATING MATERIALS, ELECYRIC
INSULATION, ELECTRONIC EQUIPMENT tU)y

THIS BIBLIOGRAPHY RESULTS FROW A SEARCH FOR
INFORMATION ON MATERIALS USED FOR ENCAPSULAT!NG,
POTTINGy AND EMBEDDING ELECTRONIC conpouenrs.
THERE ARE 97 REFERENCES, ANRANGED BY TITLE, wITH
PUBLICATION DATES BETWEEN JANUARY 1988 AND AUGUST
1961, FOLLOWING THE REFERENCES ARE INDEXES oOF
AUTHORS AND SPONSORS, JOURNAL SOURCES, AND REPORT
NUMBERSs THE FOLLOWING SOURCES WERE CONSULTED
DURING THE SEARCH: LMSC TECHNICAL INFORMATION
CENTER CARD CATALOGS, APPLIED SCIENCE AND
TECHNOLOGY INDFX, 1938~19461, ASTIA TECHNICAL
ABSTRACT BULLETIN, 1958=1961, ELECTRICAL
ENGINEERING ABSTRACTS, 1958«1961, ENGINEER|NG
INDEX, 1958=1961, UsSe GOVERNMENT RESEARCH
REPGRTS, 1960=196{, AND PERTINENT JOURNALS, 1961,
(AUTHOR) Uy
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UNCLASSIFIED
0DC. REPORT BIBLIOGRAPHY  SEARCH CONTROL NG, £2ZTHT

4D=265 894 ‘ -
NATIONAL CASH REGISTER CO 'DAYTON OHIO -

A STUDY OF THE ENCAPSULATION APPLICABLE TO LIQUID
ROCKET FLEL tu)

i JUN &1 1y HSTEH]PAUL Yo3
; CONTRACT: NONR284800

UNCLASSIFIED REPQRT

BESCRIPTORS:Y «AMIDES, eDROPS, ENCAPSULATION, sFILMS,
*HYORAZINES, eL1QUID ROCKET PROPELLANTS, eMgTHYL _ .
HYDRAZINES, COATINGS, COPOLYMERTZATION, ETHYLENES; ‘GELS,
LI1QUIDS, MEMBRANES, ORGANIC COMPOUNDS, PHYSICAL
PROPERTIES, POLYMERIZATION; POLYMERS, PRODUCTION, ROCKET
-FUELS, ROCKET 0XI1DIZERS (wy

e e et e e e e e e s m

| THE PHENOMENA INVOLVED IN ENCAPSULATION FRoM

§ NONAQUEOUS MEDIA IS DISCUSSEDe STUDIES INCLUDED:

| (1) ESTABLISHMENT OF THE ESSENTIAL CONDITIONS FOR

| THE ACCUMULAYION OF MACROMOLECULES AROUNDA

| DISPERSED LIQUID _DROPLET TO BE ENCAPSULATED

§ CINTERNAL PHASE), (2) ENCAPSULATION OF )

| LIQUIDS BY INTERFACIAL POLYMERIZATION APPROACH, AND

i (3) TESTING OF THE COMPATIBILITY OF ETHYLENE

! OTAMINE, 1,1=DIMETHYL HYDRAZINE, AND. HYDRAZINE WITH

! VARIOUS SOLVENTS, AMINES, ESPECIALLY ETHYLENE
OIAMINE, WERE SELECTED AS MODEL COMPOUNDS.

(AUTHOR) U
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- AQ'Qéb 295
- 7N%T1QNAL CASH R‘GISTFR o DAYTON oHLD

A STUDY OF THE~:NCAeSugA710N—APPL!CA@;E“to-Lr@UID
ROCKET FUE W)

. ‘ LIS v HSTEH,PAUL Yo
CONTRACT.S &cuazsqauc

& UNGLASSIFIED REPORT

DESCRIPTORS: §¢NCAPSULATION, SETHYL CELLULOSE. SFILMS,
eGASES. ¢~1¢RocsLLULoe€. ¢POLYMERS; eSEMIPERNEABILITY,
-:VAPORS, AMMONTA; ARGON, CARBON DJOXIDE, :COATINGS,
DIFFUSION, DIPGLE ANTENNAS, HELIUM, LIQUID ROCKET
‘PROPELLANTS, MEMBRANES, NLTROGEN, OXYGEN, PLASTIC .
COATINGS, ROCKET FUELS, SOLUBILITY. SULFUR COMPOUNDS,
WATER VAPOR ) (U

PERMEABILITY oF ETHYLCELLULOSE AND NITROCELLULOSE
FILHS 7O |3 DIFFERENT GASES AND VAPORS WAS
DETERMINZDs THE SOLUBILITY GF THESE GASES AND

VAPDRS IN ETHYLCELLULOSE AND NITROCELLULOSE WAS ALSO
MEASURED Y GRAVIMETRIC AND VOLUMETRIC METHQDS OF
EQUILIBRIUM SORPTIONe FROM THESE DATA FOR
PERMEABILITY AND SOLUBILITY, DIFFUSION CONSTANTS OF
THE GASES AND VAPORS IN THE POLYMERIC FILMS WERE
CALCULATED BY MEANS OF THE RELATION, P EQUALS DS,

IT WAS FOUND THAT THE DIFFUSION CONSTANT DECREASED
LINEARLY WITH AN INCREASE OF MOLECULAR WEIGHTS
HOWEVER, THE SHAPE FACTOR OF THE MOLECULES PLAYED AN
IMPORTANT ROLE IN BDIFFUSIONo THE SOLUBILITY
CONS7ANTS OECREASED LINEARLY WITH AN INCREASE OF THE
LENNARD~JONES FORCE CONSTANTS WHEN SOLUBILITY WAS
EXPRESSED ON , 34P¢ INCGL. IL WEIGHT BASIS RATHER
THAN A VOLUME BASIS. IT 1S POSSIBLE TO ESTIMATE
PZRMEABILITIES OF OTHER GASES AND VAPORS IN THESE
FILMS FROM THEIR MOLECULAR WEIGHTS AND LENNARD«w
JONES FORCE CONSTANTSe (AUTHOR) tu)y
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UNCLASSIFIED
ODC REPORT BIBLICGRAPHY  SEARCH CONTROL NO. /ZZZHY

- AD=266 61} . :
SYNTHETIC MICA CO WEST CALDWELL N J:

DEVELOPMENT OF ULTRA HIGH TEMPERNTURE DIELECL&!C
MATERIALS FOR FMEEDDING AND ENCAPSULATING ELECTRONXC
COMPONENTS (U)

FEB &1 1V BARRYFoAs IMCCARTHY | gu i 3.
CONTRACT: NOBS7(714

UNCLASSIFIED REPORT

DESCRIPTORS: eEMBEDDING SUBSTANCES, OENCAPSULﬁT!ON.
eMICAy ALUMINUM COMPOUNDS, B!NDERbe BORATES, CAST!NG,
DIELECTRIC PROPERTIES, DIELECTR!CSO ELECTRXChL
PROPERTIESy ELECTRONIC EQUIPMENT, GLASS, LEAD COHPOUNDSN
MOLOING MATERIALS, PHOSPHATES, PHYSICAL PROPERT!ES.
POROSITY, PRESSURE, PROCESSING, STLICONES, SYNTHETIC
RUBBER tu)

16
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /ZZZMT

AD=274 442
DEPUTY COMMANDER AEROSPACE SYSTEMS INGLEWOOD CALIF

CRYSTAL GROWTH AND CRYSTALLOGRAPHYs A LITERATURE
SURVEY '}

* JAN 42 1v CHERON, THEODORE
REPT. NO, TDRs2 5
CONTRACTS. AFO04 847 930

: MONITOR: OCAS TDR&2 5

UNCLASSIFIED REPORTY

NDESCRIPTORS: eBIBLIOGRAPHIES, eCORUNDUM, eCRYSTALS,
oGARNET, eRUBY, eSPINELS, ALUMINUM COMPOUNDS, CRYSTAL _
STRUCTURE, FERRITES, GROWTH, LASERS, METALLIC COMPOUNDS,
OXIDES, PREPARATION, REFRACTORY MATERIALS, SAPPHIRES,
SPECTROGRAPHIC ANALYSIS W

THYS BIBLIOGRAPHY, CONSISTING OF 163 EMTRIES,

COVERS THE PER1OD FROM 1950 TO 196le 1T REVIEWS

THE LITERATURE ON THE PREPARATION OF CRYSTALS FOR
LASERS, COVERING MAGNETIC AND NON=MAGNETIC GARNETS,
RUBIES, CRYSTALLOGRAPHY, AND HIGHAHELTING -METAL

OXIDES, (AUTHOR) (U
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DD¢ REPORT BIRLIOGRAPHY  SEARCH CONTROL MO, /ZZZHT

AD=283 325
STANFOHD RESEARCH INST MENLO PARK CALIF
ENCAPSULATED AEROSOLS tUy
APR 62 v ROBBINS,ROBERT Ca3,

UNCLASSIFIED ‘REPORT

DESCRIPTORSS eAEROSOLS, vc0ATxNGs *ENCAPSULATION,
AMNONTYM COMPOUNDS, BENZOIC ACIDS. CHEMICAL WARFARE )
AGENTS, CHLORIDES, COAGULATION, CONDENSATION, DIOXIDES,
ELECTROSTATICS, ETHYLENES, FILMS, L1QUIDS, NITROGEN,
COMPOUNDS, PHOSPHATESs PHOSPHITES, PHOSPHORI[C ACIODS,
PHTHALATES, POLYMERIZATION, POLYMERS, 'SOLIDS, VAPORS (U)

METHODS OF AEROSOL ENCAPSULATION INCLUDED:
PREENCAPSULATION, COLLECTION, THEN REDISPERSTONG
ENCAPSULATION RY CONDENSATION FROM A SUPERSATURATED
VAPOR, OR BY CONDENSATION INVOLVING CATALYTIC
POLYMERIZATIONS AND VARIOQUS COAGULATION METHODS.
THE PHYSICAL AMD CHEMICAL PROPERTILS OF THE CORE
AND COAT MATERIALS DETERMINE THE RANGE OF
APPLICABILITY OF EACH METHOD. A USEFUL
MICROENCAPSULATION METHOD, BASEC ON COAGULATION BY
INERTIAL FORCE WAS DEVELOPED., THE GENERATION
APPARATUS, CONSISTING OF TWO AEROSOL GENERATORS 1IN
SERIES, WAS UTILIZED To PRODUCE MANY KINDS oOF
MICROCAPSULES, A FLUID ENERGY MILL WAS FOUND

USEFUL FOR THE PRODUCTION OF SOME HICROCAPSULES.
THE PERMEABILITY OF MICROCAPSULE FILMS AND THE
EFFECT OF EXPOSURE TIME AND HUMIDITY WERE STUDIED
USING DIBUTYL PHOSPHITE CORESs PHYSICAL PROPERTIES
OF MICROCAPSULE CORE AND COAT MATERIALS BELIEVED TO
BE IMPORTANT M ENCAPSULATION WERE MEASURED. ')
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.DDC REPORT BIBLIOGRAPHY  3EARCH CONTROL NO, /ZZZHY

4D=284 0.5
SOUTHWEST RESEARCH INST SAN ANTOWIO TEX
ENCAPSULATION OF FOODS (V)
v SCHUETZE ,CLARKE EojMCMAHON,WILLIAM
Ees

REPT. NO, TDR62 53
CONTRACT: AF33 415 7717
MGNITOR: 6570 AMRL TOR62 53

UNCLASSIFIED REPORT

DESCRIPTORS: #CONTAINERS, eENCAPSULATLIOM, eF00D,
COATINGS, PRESERVATION, PROCESSING, SFACE FLIGHT Uy

BARRIER MATERIALS MESTING FOOD AND DRUG
ADMHISTRATION STANDARDS WERE STUDIED FOR USE IN

THE ENCAPSULATION OF FOODS, AND FOR THE PREPARATION
OF SAMPLE CAPSULES OF FOOD ITEMS FOR EVALUATION,

THE ENCAPSULATING MATERIAL MUST BE CAULE CONTENTS
UNDER AMBIENT CONDITIONS AND ALSO IN HIGH TEMPERATURE
AND HIGH VACUUM ENVIRONMENTS. THE FOOD IN THE
CAPSULES MUST PEMAIN UNCONTAMINATED AND HIGHLY STABLE
FOR SIX MONTHS WITHOUT REFRIGERATION. FOOD’ OF LOW
MOISTURE CONTENT WERE ENCAPSULATED IN TWO STEPS,
USING A SOFT~SHELLED CAPSULE WITH AN OVERWRAP,

FUBGE, -POUND CaKE, AND BROWNIES WERE FIRST PLACED

IN PREFORMED CONTAINERS§ CARAMELS AND PECANS WERE
FIRST SPRAY CABLE OF MAINTAINING ITS ESSENTIAL
PROPERTIES AND THOSE OF THE CAPSULE CONTENTS UNDER
AMBIENT CONDITIONS AND ALSO IN 4IGH TEMPERATURE AND
HIGH VACUUM ENVIRONMENTS. THE FOOD IN THE CAPSULES
MUST REMAIN UNCONTAMINATED AND HIGHLY STABLE FOR SIX
MONTHS WITKOUT REFRIGERATION, FOODS OF LOW

MOISTURE COMTENT WERE ENCAPSULATED IN TWO STEPS,
USING A SOFT=SHELLED CAPSULE WITH AN OVERWRAP,

FUDGE, POUND CAKE, AND BROWNIES WERE FIRST PLACED

IN PREFORMED CONTAINERS; CARAMELS AND PECANS WERE
FIRST SPRAY COATEDe IN EACH CASE THE BITE=-SIZED
PORTIONS WERE HEAT-SEALED INTO PLASTIC BAGS, FO0DS

OF MODERATE MQISTURE CONTENT, EXEMPLIFIED BY MEAT,
AND FOODS OF HIGH MOISTURE CONTENT, SUCH AS
VEGETABLES AND FRUITS, WERE ENCAPSULATED IN LAMINATED
CONTAINERS WITR AN OVERWRAPs (AUTHOR) ()
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARGH CONTROL NQ, /22ZHT

8D0=2846 907
‘PHILCO CORP LANSDALE PA

PEM: FOR TRANSISTOR MANUFACTURING PROCESS
IMPROVEMENT tu)y

JUL 62 v SANDERS yJo
kgPTo NO, R 232 1}
CONTRACT: DA36 0395C86720

UNCLASSIFIED REPORT

NESCRIPTORS: («TRANSISTORS), (*MANUFACTURING

METHODS), RELIABILITY, STRESSES, STORAGE,

OPERATION, ENCAPSULATION, ELECTRODES,

TEMPERATURE, SEALS(STOPPERS), DEGASIFIcATION,

CHEMICAL MILLING, HIGH=-TEMPERATURE RESEARCH,

PRODUCTION (M)

A PRODUCTION ENGINEERING MEASURE WAS STUDIED FOR
IMPROVEMENT OF PRODUCTION TECHNIQUES TO INCREASE THE
RELIABILITY FOR THE JET ETCH TRANSISTOR TYPE

2N501A, WITH A MAXIMUM OPERATING FAILURE RATE OF
0+018% PER 1000 HOURS AT A 90% CONFIDENCE LEVEL AT

25 C AS AN OBJUFCTIVEe EFFORTS WERE MADE tO

IMPROVE THE FOLLOWING SEVEN MANUFACTURING PROCESSES:
(1) PLATING EDGE DEFINITION, (2) HIGHER

TEMPERATURE ALLOYS, (3) _EAD ATYACHMENTS

(INCLUDES COLLECTOR ATTACHMENTS), (4)

CONTROLLED FOBMATION OF SURFACE OXIDES FOR SURFACE
STABILIZATION, (5) GETTERING TECHNIQUES FOR
ENCAPSULATING AND SEALING, (&) THERMAL

DISSIPATION OF PACKAGE, AND (7: LEAK

DETERMINATION, ESTABLISHMENT OF A PILOT LINE TO
INCORPORATE THESE PROCESS IMPROVEMENTS 1S REPQRTED.
PRELIMINARY OPERATING STRESS DATA O TRANSISTORS
FABRIC TED ON THE PILOT LINE INDICATES AN
IMPROVEMENT IN POWER HANDLING CAPABILITY AS A RESULT
OF THE PROCESS IMPROVEMENTS COMPLETED. PROBLEMS
ASSOCIATED WITH OPERATING STRESS TESTING AND WITH
OBTAINING CORRELATION BETWEEN OPERATING STRESS
TESTING AND STORAGE STRESS TESTING ARE DISCUSSED.
TAUTHOR) tU)

20
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DDC REPORT BIBLICGRAPHY SEARCH CONTROL NO. /ZZZHT

AD=289 291
WESTINGHOUSE ELECTRIC CORP WASHINGTON D <

HIGH CURRENT AND HIGH VOLTAGE SILICON CONTROLLED
RECTIFIERS Uy

‘ 0CT 42 Iv
CONTRACT: NCBSR87446

: UNCLASSIFIED REPORT

BESCRIPTORS: ePOWER, ®RECTIFIERS, ALUMINUM, ANTIMONY,
BORON, COOLING, CRYSTALLIZATION, CRYSTALS, DIFFUSION,
ELECTRIC CURRENTS, ELECTRIC POTENTIAL, ENCAPSULATION,
GOLD ALLOYS, MOLYBDENUM, SILICON, SWITCHING CIRCUITS,
TRANSIENTS (U)

DEVELOPMENT OF A HIGH CURRENT, HIGH VOLTAGE SILICON
CONTROLLED RECTIFIER.

21
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ODC REPORT BIRLIOGRAPHY SEARIH CONTROL NO, /ZZZHT

AD=294 110
T"W SEMICONDUCTORS INC LAWNDALE CALIF

PRODUCTION ENGINEERING MEASURE RELIABILITY THRU
PROCESS IMPROVEMENT tu)

SEP 62 v BARNES,;SeHo iCHIEN,F 4}

UNCLASSIFIED REPORT

NESCRIPTORS: eMANUFACTURING METHODS, OTRANSISTOBS;
DIFFUSION, ELECTRICAL PROPERTIES, ENCAPSULATION, .
EVAPORATION, FAILURE (MECHANICS), LIFE EXPECTANCY,
PROCESSING, PRODUCTION, QUALITY CONTROL, RELIABILITY (U,

EFFORT IS PRESENTED ON THE PRODUCTION ENGINEERING
MEASURE TO INCREASE TRANSISTOR RELIABILITY,

PROCESS IMPROVFMENTS WITHIN THE MAJOR TASKS OF _
MATERIAL EVALUATION, DIFFUSION AND PHOTORESIST,
CONTACT METALLIZING, LEAD ATTACHMENT, AND
ENCAPSULATION WERE ACCOMPLISHED. EMPHASIS wAS

PLACED ON THE METHOD OF CONTACT METALLIZING AND LEAD
ATTACHMENT. SAMPLE QUANTITIES OF DEVICES UTILIZING

AN EVAPORATED ALUMINUH LAYER FOR BASE AND EMITTER
CONTACTS WERE PLACED ON LIFE TEST. EQUIPMENT WaAS
RECEIVED TO REGIN ALUMINUM WIKZ BONDING,

FEASIBILITY TESTS TO GETERM!NE.STRESS LEVELS OF THE
STEP=-STRESS AGING WERE STARTED, RELIABILITY
EVALUATION OF PROOUCTION DEVICES CONTINUED 70 FURTHER
SUBSTANTIATE THE FAILURE RATE BASIS FROM WHICH THE
EFFECTS OF THE PROCESS IMPROVEMENT TASKS WiLL BE
MEASURED. (AUTHOR) (W)
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AD=295 538
MCDONNELL AIRCRAFT CORP ST LoU!S MO

ELECTRICAL POTTING COMPOUNDS = SURFACE AND VOLUME
RESISTIVITY AT ELEVATED TEMPERATURES FOR PROTRACTED
TIMES (PHASE 11: ELECTRICAL TESTS) tuy

JAN 63 80P
REPTs NO. 9354
CONTRACT: AF33 457 7749

UNCLASSIFIED REPORT

DESCRIPTORS: eELECTRONIC EQUIPMENT), eZMBEDDING
SUBSTANCES, ®ENCAPSULATION, CONTAINERS, ELEZTRIC .
CONNECTORS, ELECTRICAL PROPERTIES, PACKAGED CIRCUITS,
PLASTICS, RESISTANCE (ELECTRICAL), TEMPERATURE, TESTstU)

POTTING COMPOUNDS FOR ELECTRONIC CIRCUITS] SURFACE

AND VOLUME RESISTIVITY AT ELEVAYED TEMPERATURE
FOR PROTRACTED PERIODS OF TIME,

23
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AD=296 356
LOCKHEED MISSILES AND SFPACE CO SUNNYVALE CALIF

INSPECTING AND TESTING OF EMBEDDING MATERIALS AKD
COMPONENTS OF FLECTRICAL MODULES BEFGRE, DURING AND
AFTER ASSEMBLY!: A PARTIALLY ANNOQTATED

BIBLIOGRAPHY (U

NOV 62 v PI1ERCE ,CHARLIE Mai
REPT. NO, SB62 433 80 62 28

UNCLASSIFIED REPORT

DESCRIPTORS: eEMBEDDING SUBSTANCES) SENCAPSULATION,
AGING (MATERIALS), BIBLIOGRAPHIES, CONTAMINATION,
DEGRADATION, EFFECTIVENESS, ELECTRON MICROSCOPY,
ELECTRONIC EQUIPMENT, EPOXY PLASTICS, ISOCYANATE
PLASTICS, MEASURING DEVICES {ELECTRICAL + ELECTRONIC),
MICROORGANISHS, MINE STERILIZERS, NON=DESTRUCTIVE
TESTING, PLASTICS, POLAROGRAPHIC ANALYS1S, PRINTED
CIRCUITS, RADIOGRAPHY, RESISTANCE (ELECTRICAL). SEALING
COMPOUNDS, SPACECRAFT, STRAIN GAGES, STRESSES, TEST
METHODS Uy

AD=296 3509N4 +++BIBLIOGRAPHY ON INSPECTION

AND TESTING OF EMBEDDING M@TER!ALS AND COMPONENTS OF
ELECTRONICS MQODULES BEFORE, DURING, AND AFTER

ASSEMBLY. tuy

UNCLA%QXFIED tZ2IHT
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DDOC REPORT RIBLIOGRAPHY SEARCH CONTROL NO, /ZZ2ZHT

AD=412 282 4
LOCKHEED MISSILES AND SPACE CO SUNNYVALE CALIF

VACUUM DE-GASSING OF ENCAPSULANTS, tUy

JUN 61 17pP CEFELICE, Aol
REPTe NOs MR1I267 01

UNCLASSIFIED REPORT

DESCRIPTORS: (eENCAPSULATION, MANUFACTURING

METHODS), (eMODULES ('LECTRONIC), DEGASIFI

CATION), VACUUM APPAR. TUS, EPOXY PLAST(CS,

POLYETHYLENE PLASTICS, TENPERATURE, TESTS,

BUBBLES, CRAZING, HARDNESS, CASTING. tu)
IDENTIFIERS: 1961, VACUUM IMPREGNATOR., )

PROCESSES AND TECHNIQUES FOR THE OPERATION OF THE
VACUUM IMPREGNATOR FOR DE«GASSING THE RESINS USED
FOR ENCAPSULATING ELECTRONIC MODULES 1S REPORTEDs A
TOTAL OF 225 DISTINCT TESTS WERE RUN USING 9
DIFFERENT RESIN FORMULATIONS, RESIN TYPES [N _
CLUDED EPOXIES AND POLYURETHANES, TWO FACTQRS,
PRE=MIX TEMPERATURE OF INGREDIENTS AND APPL! CATION
OF VACUUM WERE VARIEDe THE RESULTING SAMPLES WERE
EVALUATED FOR AUBBLES, CRACKS, CRAZING AND HARDNESS,
APPLICATION OF VACUUM YO BATCHES PRIOR TO cASTING
AND CURING PROVED EFFECTIVE FOR DE=GASSING
ENCAPSULATING MATERIALS FOR MOST OF THE FORMULATIONS
TESTED. TAKEN OVER ALL THE RESULTS VARIED wlIDELY,
RANGING FROM PERFECT TO UNACCEPTABLE. (AUTHOR;

(u)
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AD=~427 412
PICATINNY ARSENAL DOVER N J AMMUNITION ENGINEERING
DIRECTORATE

ENCAPSULATING PROPELLANTS BY MEANS OF ULTRASONIC
WELDING, tuy

DEC 63 16P ZGLENICK],CHARLES ISILBERMAN,
LoVlIs 3
REPTe NOs AED-TH=1308

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (eULTRASONIC RADIATION, WELDING),
(6PROPELLANT TANKS, WELDING), (eWELDING, PROPELLANT
TANKS), ENCAPSULATION, ALUMINUM, TESTS, INDUSTRIAL
EQUIPMENT, STORAGE . (u)

IDENTIFIERS: ULTRASONIC WELDING, 1963 (u)

AN AL CONTAINER HOLDING M5 PROPELLANT HAS

CAUSED FUNCTIONAL PROBLEMS BECAUSE OF INADEQUATE
SEALINGe THE ULTRASONIC WELDING APPROACH PROVIDED

THE MOST EFFECTIVE AND DURABLE SEALe ONE HUNDRED

AND THIRTY~THREE CONTAINERS SEALED BY ULTRASONIC
WELDING WITHSTOOD 28 DAYS TEMPERATURE CYCLING WITHOUT
ANY DETECTABLE LEAKAGE. THIRTYFIVE CONTAINERS

FILLED WITH M5 PROPELLANT WERE TEMPERATURE=CYCLED

AND EXPOSED To A SOLVENT-SATURATED ATMOSPHERE FOR 11
DAYSe CLOSED BOMB TESTS OF THE PROPELLANT

AFTERWARD INDICATED AN EFFECTIVE SEAL WAS ACHIEVED.
METICULOUS ATTENTION TO SURFACE CLEANLINESS 1S NOT
REQUISITE TO ACH!EVE SOUND WELDSe FOIL THIN COVERS
WHICH PRESENT A MINIMUM RESISTANCE TO PROPAGATION OF
EXPLOSIVE EFFECTS CAN BE WELDED, PROPELLANT

TRAPPED IN THE WELD ZONE DID NOT IGNITE,

SIGNIFICANT COST SAVINGS CAN BE REALIZED IN HIGH
VOLUME PRODUCTION OVER METHODS USING SPECIAL
SEALANTSe (AUTHOR) (U
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AD=43(0 751
NAVAL RESEARCH LAB WASHINGTON O ¢

ENCAPSULATION TECHNIQUES FOR NRL IRRADIATION EFFECTS
STUDIES, o

NESCRIPTIVE NOTE! PROGRESS REPT,, .
DEC 42 23P STEELE Le Eo JHAWTHORNE  Jo R,
$
REPTe NOo NRL=MR=}148]}
PRGJ: SROO7 01 0}
TASK: 0858

UNCLASSIFIED REPORT

GESCRIPTORS: (eSTEEL, RADIATION DAMAGE), (#CONTAINERS,
DESIGN), ENCAPSULATION, NUCLEAR REACTORS, REACTOR
WATERIALS, TEST REACTORS, MECHANICAL PROPERTIES,
THERMAL RADIATION, POWER REACTORS, STAINLESS STEEL,
ALUMINUM, TEST FACILITIES (U

IDENTIFIERS: 1963, NUCLEAR RADIATION (U

VARIOUS SYSTEMS AND TECHNIQUES FOR ENCAPSULATION OF
IRRADIATION EXPERIMENTS HAVE BEEN DEVISED [N THE
COURSE OF SEVERAL YEARS OF RESEARCH USING SEVERAL

AEC TEST REACTOR FACILITIESs A CAPSULE DESIGN
PHILOSOPHY HAS EVOLVED WHICH IS BASED UPON THE USE

OF TWO TYPES oF CAPSULES, SEALED UNITS AND EXTERNALLY
CONTROLLED UNITS FOR THE JRRADIATION OF LARGE NUMBERS
OF METALLURGICAL SPECIMENS UNDER A RANGE OF THERMAL
AND NUCLEAR CONDITIONS, THE BASIC PHILOSOPHY OF
CAPSULE DESIGN Is DESCRIBED ALONG WITH SPECIFIC
TECHNIQUES UTILIZED FOR VARIOUS TEST REACTOR CAPSULES
AND FOR LCONG=TERM POWER REACTOR SURVEILLANCE
CAPSULESe (AUTHOR) (Y)

<7

UNCLASSIFIED 7ILZRY




UNCLASSIFIED
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LD=422 229
NAVAL BOILER AND TURBINE LAB PHILADELPHIA PA

EVALUATION OF HIGH TEMPERATURE INSTRUMENTATION FOR
DYNAMIC ANALYS!S, ENCAPSULATED STRAIN GAGE
INSTALLATION FOR USE IN STEAM ENVIRONMENT, tUy

FEE &4 4gp TOLOTTA,S.

PROJ: A384
‘TASK: SFO033 06 20 ,SUBTASK 2950

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORSS: (oSTRAIN GAGES, STEAM), (#BOILERS,
INSTRUMENTATION), SEALS (STOPPERS)y INSTALLATION),
WELDS, ENCAPSULATION, FRACTURE (MECHANICS) THERMAL
STRESSES, HIGH TEMPERATURE RESEARCH tuy

1DOENTIFIERS: 1964 tUy

AN INSPECTION OF THE INTERIOR OF A STEAM DRUM

ABOARD THE USS DECATUR REVEALED A CRACK EXTENDING
AROUND THE UPPER HALF OF THE MARWAY. THE SYRESSES
CAUSING THE FAILURE WERE THOUGHT TQ BE HIGHLY
CONCENTRATEDS THEREFORE, IT wWAS NECESSARY 70 USE A
STRAIN GAGE WITH A SHORT GAGE LENGTH (1/8 IN)

THAT CoULD OPERATE IN A SATURATED STEAM ATMOSPHERE AT
1200 PSIGs BECAUSE THERE WERE NO KNOWN CEMENTS OR
PROTECTIVE COATINGS WHICH WERE CAPABLE OF OPERATION

til THE PROPOSED ENVIRONMENT, IT WAS NECESSARY TO
DEVELOP A SPECIAL GAGE INSTALLATIONs THE UNIT

DEVELOPED CONSISTED OF A STRAIN GAGE CEMENTED ATOP A
STAINLESS STEEL SHIM WHICH HAD BEEN TACK WELDED TO

THE TEST SPECIMEN AND THEN SEALED BY SILVER

SOLDERINGes THIS TYPE INSTALLATION WAS CAPABLE OF
MEETING THE REQUIREMENTS, DETATLED INSTRUCTJONS

FOR CONSTRUCTION, INSTALLATION AND CALIBRATION ARE
DESCRIBED IN APPENDIXED INSTRUMENT STANDARDS. '
(AUTHOR) (U
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AD=433 654 \
PHILCO CORP LANSDALE PA

PEM FOR TRANSISTOR MANUFACTURING PROCESS

IMPROVEMENT tU)
DESCRIPTIVE NOTE: FINAL PROGRESS REPT,, 30 APR 6231
DEC 43, ]
DEC &3  210P SANDERS,Je Go }

CONTRACT: DAJs N395C84720
PROJ: R232

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (eTRANSISTORS, MANUFACTURING METHODS),
(eSPECIFICATIONS, PROCESSING), GERMANIUM, ELECTRODES,
NICKEL, TIN ALLOYS, ZINC ALLOYS, GALLIUM ALLOYS, HEAT
RESISTANT METALS AND ALLOYS, DEGASIFICATION,
ENCAPSULATION, EMISSIVI(Y, COATINGS, MASS SPECTROSCOPY,

TEST METHODS,s LIFE EXPECTANCY, QUALITY CONTROL Uy
IDENTIFIERS! JET ETCH TYPE TRANSISTOR, 1963, THERMAL
RESISTANCE (V)

THE WORK FOR RELIABILITY [MPRGVEMENT OF THg JET

ETCH TYPE TRANSISTOR THROUGH PROCESS IMPROVEMENTS IS
COMPLETE, THE REPORT INCLUDES THE OVEReALL .
PROCESSING SPECIFICATION FOR THE IMPROVED TRANSISTOR,
AND THE APPLICABLE INSFECTION AND QUALITY

CONTROL PLAN. DATA ARE GIVEN ON THE FINAL TEST

LOT OF THE IMPROVED DEVICE AND INDICATE THE LOT
ACCEPTANCE TEST WAS PASSEDs THE METHOD DEVISED

FOR ACCELERATED TESTING AND EXTRAPOLATION oF
RELIABILITY LEVELS UNDER USE CONDITIONS WAS
EFFECTIVELY DEMONSTRATED, ACCUMULATED DATA ON
TRANSISTORS PRODUCED USING THE IMPROVED PROCESSES
SHOW THAT AN ACCELERATION CURVE HAVING A SLOPE
EQUJVALENT TO AN ACTIVATION ENERGY OF 1946 KCAL/

MOLE IS REALISTIC FOR THE IMPROVED OEVICE. THERMAL
RESISTANCE MEASUREMENT STUOIES SHOWED THAT THE D«(C
BETA METHOD OF TEST WITH VOLTAGE COMPENSATION GIVES
RESULTS THAT ARE REPRODUCIBLE AND CLOSELY APPROACH
THE VALUES OF EFFECTIYE THERMAL RESISTANCE DETERMINED
FROM OPERATING AND STORAGE LIFE TESTS, THE MAXIMUM
OPERATING RATING OF THE §j ROVED TRANSISTOR 1S
REPORTED AS 150 MW AT 25 C AT A LAMBDA = 0,78,
{AUTHOR) Wy
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AD=435 114
RAD10.CORP OF AMERICA SOMERVILLE N J

PRODUCTION ENGINEERING MEASURE ON 2N17Nn8 SILICON
PLANAR EPITAXTAL TRANSISTOR. VOLUME 1, tU)

DESCRIPTIVE NOTE: FINAL REPTe 1 MAY 62«30 NOV 63,
NOV &3 p60p GRANGER,Ge Feo 3POSSEMATO,L.

Re |
CON(RACT: DA36 0395C86729

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE?

DESCRIPTORS: (eTRANSISTORS, EPITAXIAL GROWTH),
RELVABILITY, SILICON, ELECTRONIC SWITCHES, ELECTRICAL
PROPERTIES, PROCESSINwy MANUFACTURING METHODS , CRYSTAL
SUBSTRUCTURES, PHOTOENGRAVING, SEMICONDUCTOR NEVICES,
DIFFUSION, METALLURGY, GOLD ALLOYS: WIRE, GOLD,
ALUMINUM, PELLETS, ENVIRONMENTAL TESTS, FIXED CONTAC'S,
METAL SEALS, N!CKEL. ENCAPSULATED, STORAGE, TESTS,
STRESSES, ACCELERATIQON, FAILURE (MECHANICS),
DISSIPATION, OPERATION, LIFE EXPECTANCY, AGING
(MATERIALS?y SWITCHING CIRCUITS ()

IDENTIFIERS: 1963 (U

A PRODUCTION RUN WAS MADE TO DEMONSTRATE THE
RELIABILITY ACHIEVED AS A RESULT OF PROCESS
IMPROVEMENTS INCORPORATED INTO THE PROCSSSING, A
SUMMARY OF THE WORK PERFORMED IN EACH OF THE MAJOR
PROCESSING AREAS TO EFFECT THE IMPROVEMENTY IS
DESCRIBED IN THIS REPORT, A PROGRAM OF LIFE

TESTINGs ANALYSIS OF EXISTING LIFE TEST DATA AND
FAILURE ANALYSIS WAS PERFORMED CONCURRENTLY WITH THE
WORK IN THE PROCESSING AREAs THIS PROGRAM {NCLUDED
ACCELERATED TESTING ON BOTi{ STORAGE AND OPERATING
LIFE TESTS WHICH LEAD TO THE ESTABLISHMENT OF
ACCELERAT!ON CURVES, THE ANALYSIS OF RESULTS ON
EXTENDED LIFE TESTS, THE ANALYSIS OF FAILURES, AND A
STUDY OF THE EFFECY OF AGING, (AUTHOR) (U
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AD=443 Q97
SYLVANIA ELECTRONIC SYSTEMS~WEST MOUNTAIN VIEW CALIF
ELECTRONIC DEFENSE LABS

NONCOMMUNICATIONS EXPENDABLE JAMMER INVESTJGATIONS.

VOLUME 3. MECHANJCAL DEVELOPMENT, (U)
APR 64 55p FIRTH;MILTON 3REICHHOLD,
RALPH 3

REPTe NO, EDL G220 ,VOL. 3
CONTRACT: DA3s 039AMCO0DBBE

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE!

DESCRIPTORS: (eRADIO JAMMING, LANDING IMRACT), (eLANDING
IMPACT, PACKAGING); RADAR JAMMING, AIR DROP_OPERATIONS,
SEMICONDUGTOR DEVICESs MODULES (ELECTRONIC), SHOCK
(MECHANICS), ENCAPSULATION, DROP TESTING, MATHEMATICAL
ANALYSIS, SUBMINIATURE ELECTRONIC EQUIPMENT,
MICROMINIATURIZATION (ELECTRONICS)), SHOCK RESISTANCE,
MOUNTING BRAGKETS (U

IDENTIFIERS: SXPENDABLE JAMMER (U

RESULTS ARE REPORTED OF A STUDY TO DETERMINE

OPTIMUM PACKAGING TECHNIQUES FOR THE ELECTRONIC
EQUIPMENT AND TNE SHOCK LEVELS THAT THE DIFFERENT
PACKAGES AND CFRTAIN ELECTRONIC COMPONENTS coULD
WITHSTANDy AS WELL AS LANDING TECHNIQUES AND SHOCK
ATTENUATION DEVICES. (AUTHOR) tuy
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AD=489 906 9/1
SPEER CARBON O NIAGARA FALLS N Y

RESISTORS FOR MICROPOWER CIRCUITS, U

GESCRIPTIVE NOTE: QUARTERLY REPTe NOs 4, | APRw3ID JUN
LYY
0CT, 66 12p PARKS ;CHARLES Fo §
REPTs NO, SCCe24, R=}40
CONTRACT: DA=28-043-AMC=01524(E)
PROJS DA=1P4=22001=A=057
TASKS (P6~22001=A=~057=06
MONITQR: ECOM 01524=4

UNCLASSIFIED REPORT

DESCRIPTORS: (eRESISTORS, DESIGN), SURFACE

PROPERTIES) OPTIMIZATION, ENCAPSULATION, ELECTRIC
CONNECTORS, ELECTRIC WIRE, PROCESSING,

PREPARATION; SUBSTRATES, ELECTRICAL PROPERTIES |
TEMPERATURE, RESISTANCE(ELECTRICAL),

NOISE(RADIO), FILMS ()
IDENTIFIERS: MICROPOKER RESISTORS (U)

MICROFOWER RESISTORS OF 407 MEGOHM RESISTANCE VALUE
HAVE BEEN PREPARED IN FINISHED FORM FOR TESTING
ACCORDING TO SPECIFICATIONS. PRELIMINARY
INVESTIGATIONS, INCIDENY TO THEIR PREPARATION HAVE
BEEN COHPLETEDo THE STRENGTH OF SUBSTRATES HAS

BEEN STUDIED, AND PROCESSING PARAMETERS IN THE
PRESSING OPERATION HAVE BEEN EVALVATED.,

FABRICATION OF SUBSTRATES UNDER CONDITIONS
INDICATED IN_THIS INVESTIGATION HAS BEEN
ACCOMPLISHED, AND SUBSTRATES OF SATISFACTORY STRENGTH
HAVE BEEN PRODUCED. A NUMBER OF OTHER RESISTOR
PROCESSING VARYABLES HAVE ALSO BEEN EXAMINED, THE
SURFACE PREPARATION OF SUBSTRATES AND THE USE OF
VARIOUS TERMINATING MATERIALS HAVE BEEN INVESTIGATED
FOR EFFECTS ON RESISTANCE AND NOISE., IMPROVEMENT

IN PROPERTIES OF RESISTORS HAS BEEN OBTAINED.
DIFFERENT RESISTIVE PASTES HAVE BEEN COMPARED TO
PERMIT SELECTION GF ONE PRODUCING AN OPTIMUM
COMBINATION OF FIRED PROPERTIESs FIRED RESISTIVE
FILMS ON THE NEW SUBSYRATE SYSTZM HAVE BEEN HELIXED
SUCCESSFULLY USING THE IMPROVED HELIXING MACHINE, AND
A NEWLY INSTALLED BRIDGE CIRCUIT HAS PSRMITTED
REPRODUCIBLE HELIXING TO VALUE. ENCAPSULATION OF
HELIXED UNITS HAS BEEN INVESTIGATED AND EFFECTS ON
RESISTANGE VALUE AND TEMPERATURE COEFFICIENT OF
RESISTANCE HAVE BEEN FOUND TO BE ESSENTIALLY
NEGLIGIBLE. (AUTHOR) 32
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AD=601 772
NATIONAL CASH REGISTER CO DAYTON OHIO

A STUDY OF THE ENCAPSULATION OF HIGH ENERGY

SUBSTANCES (U
. NESCRIPTIVE NOTE: FINAL REPT., 1 APR 5931 DEC &3,
APR 64 49P PETROPOULOS ; CONSTANTINE Ceo 3

CONTRACT: NONR2848 00
UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE!

PESCRIPTQRS: (eLIQUID ROCKET PROPELLANTS,
ENCAPSULATION), (eENCAPSULATION, LIQUID ROCKET |
PROPELLANTS) s (ePLASTICS, COMPATIBILITY), FILMS,
PERMEABILITY, HYDRAZINE, POLYAMIDE PLASTICS, ARCYLIC
RESINS, POLYMERIZATION COPOLYMERIZATION (V)
IDENTIFIERS: GLYCIDYL METHACRYLATEs HYDROXYETHYL
METHACRYLATES, METHALLYL METHACRYLATE. VINYLOXYETHYL
METHACRYLATES tu)

INITIAL WORK wAS DIRECTED TOWARDS THE UNDERSTANDING

OF BASIC FACTORS RESPONS]BLE 7FOR SMALL MOLECULES
PERMEATING POLYMERIC FILMS., PROGRESS WaS MADE IN

THIS AREAe IN ADDITION, RESEARCH WAS CONDUCTED IN

THE AREA OF ENCAPSULAYION, THIS RESEARCH INCLUDED

THE STUDY OF BASIC MECHANISMS ASSOCIATED WITH
ENCAPSULATION, COMPATIBILITY OF POLYMERS WITH

POTENTIAL LIQUID FUELS (Ee Go HYDRAZINE),

SYNTHES1S OF NEW POLYMERS, AND THE ENCAPSULATION OF
LIQUID FUELS oR MODEL COMPOUNDS. (U

T R
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AD»602 270 _
MOTOROLA INC SCOTTSDALE AR1Z

MINIATURE THIN FILM INDUCTORS (MODIFICATION NO.

23 (U
NESCRIPTIVE NOTE: FINAL DEVELOPMENT REPTe FOR 27 MAY é63-
27 MAY b4, .
JUN b4 78P GLEASON,Fes Re 3

REPT. NO. 40032
CONTRACT: NOBSR85397
PROJS SROCBO3

TASK! 9436

UNCLASSIFIED REPORT
SUPPLEMENTARY MNOTE:

DESCRIPTQRS: (sMINIATURE ELECTRONIC EQUIPMENT, (COILS),
(eCOILS, METAL FILMS), FILMS, GOLD, ENCAPSULATION, .
FERRITES, NICKEL ALLOYS, ZINC _ALLOYS, COBALT ALLOYS,
INDUCTANCE, SPRAYS, CHLORIDES, VAPOR PLATING,
EVAPORATION, ELECTRODEPOSITION (U

IDENTIFIERS? THIN FILMS (M)

THE REPORT DESCRJBES A PROGRAM DIRECTEN TOWARD THE
DEVELOPMENY OF TECHNIQUES FOR FABRICATING MINIATURE
THINFILM INDUCTORSs THE BASIC DEVICE CONSISTS OF

A FLAT SPIRAL CONDUCTING PATH DEPOSITED ON A BULK
FERRITE SUBSTRATE AND ENCAPSULATED WITH A FERRITE
FILM DEPOSIT. THE GOAL OF THE PROGRAM WaS TO
FABRICATE THESE INDUCTANCES IN A RANGE FROM 28 TO
1000, MICROHENRIES WITH A Q-VALUE OF 100 MEASURED AT
1 MC, THE TECHNIRUE FOR DEPOSITING THE FERRITE

FILM BY THE SPRAY HYDROLYSIS OF A CHLORIDE SOLUTION
IS DESCRIBED, THE SPIRAL COILS WERE MADE FROM GOLD
AND DEPOSITED BY A COMBINATION OF VACUUM EVAPORATION
AND ELECTRODEPOSIVION TECHNIQUES. THE MAXIMUM AIR
CORE COIL INDUCTANCE OBTAINED IN AN AREA 0,3 INCH
SQUARE WAS 1.8 MICROHENRIESs THE LARGEST ,
INDUCTANCE VALUE OBTAINED FOR A SINGLE ENCAPSULATED
COIL WAS 54 MICROHENRIES WITHK A Q=VALUE OF & AT |
MCe C(AUTHOR) tu)
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AD=602 939
TEXAS INSTRUMENTS INC DALLAS

PRODUCTION EMGINEERING MEASURES TO INCREASE

TRANSISTOR RELTABILITY FOR THE 2Né656, vy
. NDESCRIPTIVE NOTE! FINAL PROGRESS REPT, FOR j JUL 62-3]
MAR 44,

MAR &4 248P
. REPT« NO, 03 &4 43
CONTRACT: DA34-0395C86730

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: A PORTION OF THIS COCUMENT 15
ILLEGIBLE OR NQONREPROODUCIBLE.,

NESCRIPTORS: (eTRANSISTORS, RELIARILITY (ELECTRONICS)),
($QUALITY CONTROL, TRANSISTORS), ENGINEERING, PRODUCTION
CONTROL, sILIcON, COATINGS, DIFFUSION, BANDING, WELDING,
ENCAPSULATION, TEST METHODS, GOLD ALLOYS, STRESSES,
TESTS, MILITARY REQUIREMENT (U

IDFNTIFIERS: THICK FILMS, PLANAR (U

THE PROCESS IMPROVEMENT WORK ON THE 2N656 DEVICE

WAS COMPLETED DURING THE FIRST TWELVE MONTHS OF THE
CONTRACT« THE RESULTANT TRANSIS:;Z™ IS A RUGGED .
PLANAR DEVICE UTILIZING GOLD ALLOY WAFER MQUNTING,
ULTRASONMIC LFAD BONDING WITH NO INLINE ETCH OR WAFER
COATING AND 1S CAPABLE OF 15 WATTS DISSIPAIION AT
100C CASE TEMPERATURE. [IMPROVED FACILITIES,

PROCESSES ANQ PROCESS CONTROLS IN THE DIFFuUSION,
PHOTO RESIST, CONTRACT EVAPORATION AND ASSEMBRLY AREAS
HAVE ALL CONTRIBUTED TO THE SI§NIFICANTLY IMPROVED
PRODUCT QUALITY AND UNIFORMITYs THE MAJOR PORTION

OF RELIABILITY IMPROVEMENT HAS RESULTED FROM THE
PLANARIZATION OF THE DEVICE AND THE RE~DES}GN OF THE
PACKAGE WHICH REPLACED THE SINGLE 0.017 IN, DIAMETER
WIRE SLUG SUPPORT WITH Two APPROXIMATELY 0,015 IN,
THICK 8Y 0.090_IN1 WIDE TABS, STRESS TESTS
CONDUCTED ON {1,100 PRODUCTION PLANAR DEVICES CONFIRM
THAT THE IMPROVED TRANSISTOR EXCEEDS THE CONTRACT
OBJECTIVE OF pD.0)® PER THOUSAND OPERATING HOURS AT

A 90% CONFIDENCE LEVEL. (AUTHOR) (U
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AD=604 196
CLEVITE TRANSISTOR PRODVCTS WALTHAM MASS

PRODUCTION ENGINEERING MEASURE FOR THE IMPROVEMENT OF
GERMAN]IUM ALLOY POWER TRANSISTORS. tU)

NESCRIPTIVE NOTE: QUARTERLY PROGRESS REPT. NOe 7, 31 OCT
62=31 JAN 64, '
JAN 44 24p KELLEYSLUCILLE T+ $LOCONTE,
JEREMIAH Ae 3§
CONTRACT: DA34 0395CB6724

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS! (e¢TRANSISTORS, GgRMANlUM); (sMANUFACTURING
METHODS, TRANSISTORS), OESIGN, QUALITY CONTROL,
RELIABILITY (ELECTRONICS), FAILURE (MECHANICS),
STRESSES, LIFF FXPECTANCY, ALLOYS, SOLDERING, CHEMICAL
MILLING, ENCAPULATION, DESSICANTS, ENVIRONMENTAL TESTS,
SEMICONDUCTOR DEVICES Uy

ENGINEERING DESIGN CHANGES HAVE BEEN COMPLETED AND
EVALUATEDs THE NEW PROCESS AND PRODUCTI!ON

TECHNIQUES HAVE BEEN EVALUATED AND IMPLEMENTED INTO
THE PRODUCTION LINE FLOW, ALL UNITS IN THE FINAL
PRODUCTION RUN WERE ASSEMBLED ACCORDING TO CONDITIONS
SPECIFIED IN THE FINAL CONTRACT AGREEMENT., QUALITY
CONTROL PROCEDURES HAVE BEEN REVIEWED, THE Q.

Co MAMUAL WILL BE INCLUDED IN THE FINAL REPORT.

FINAL RELIABILITY PROOF TESTING 1S IN PROCESS. AN
IMPROVED FAILURE RATE 1S INDICATED, BUT AT THIS DATE
THE DAYA IS INSUFFICIENT TC ORAW FINAL COMNCLUSIONS.
tAUTHOR) (U
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AD=-605 159
JOHNS HOPKINS UNIV BALTIMORE MD

ANALOG COMPUTER RESEARCH'INTO THE ENERGY~EXCHANGE
BETWEEN GASES AND SOLIDS, tU)

DESCRIPTIVE NOTE: SCIENTIFIC REPT.:

MAY 64 316P ROGERS,MILTON
CONTRACT: AFH9 638 494
MONITOR: AFOSR , 1001

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (eTRANSPORT PROPERTIES, THERMODYNAMICS),
{wENLPGY, TRAMSPORT PROPERTIES), GASES._SOLIDS. .
PARTJCLES, FLUID MECHANICg. TEMPERATURE, SURFACES,
CHEMISORPTION, ADSORPTION, MATHEMATICAL ANALYSIS, ANALCG
COMPUTERS tuy

IDENTIFIERS: ENFRGY EXCHANGE (U

A COMPARISON 1S MADE BETWEEN VARIOUS MODELS OF THE
INTERACTION:. A DESCRIPTION IS GIVEN OF THE

CIRCUITRY AND TECHNIQUES USED TO INVESTIGATE THE
PROBLEM OF ENERGY EXCHANGE BETWEEN GASES AND SOLIDS,
BOUNDS ON THE APPLICABILITY AND INTERPRETATION OF _
DATA OBTAINED SOLELY FROM COMPUTATIONAL EXPERIMENTS,
WHETHER PERFORMED WITH AN ANALOG OR A DIGITAL
COMPUTER, ARE DELINEATED IN SOME DETAIL. DATA ARE
PRESENTED WHICH WAS OBTAINED IN A SERIES OF ANALOG
COMPUTER EXPERIMENTS IN GAS SURFACE INTERACTIONS
USING SEVERAL VARIATIONS OF A VERY SIMPLE MODEL OF
THE INTERACTION POTENTIAL, THE LATTICE, AND THE
PRYSICAL STATE OF THE soLiD, PARTICULARLY .
TEMPERATUREe FOR THE MAJORITY OF THE RESEARCH, A
NON=LINEAR COUPLING (POTENTIAL) WAS USED BETWEEN

GAS PARTICLES AND SURFACE ATOM, SEVERAL MAJOR
APPROXIMATIONS WERE MAOE [N THE FORMULATION OF THE
MODELS INVESTIGATED, th
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AD=405 984
TRW SPACE TECHNOLOGY LABS LOS ANGELES CALIF

LOW PRESSURE ELECTRICAL DISCHARGE STUDIES, (V)

DEC 59 72p KREBS ,We He SREEDsA, Co 3
REPT. NO, STL/TR=59-0000~09931
CONTRACT: AFO4 647 309

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

NESCRIPTORS: (eELECTRIC DISCHARGES, HIGH ALTITUDE),
teGUIDED MISSILE COMPONENTS, MALFUNCTIONS), AlR,» WATER
VAPOR, SPARKS, SECONDARY EM!SSION. ELECTRICAL EQUIPMENT,
LOW-PRESSURE RESEARCH, ELECTROOES, ELECTRICAL
PROPERTIES, GEOMETRIC FORMS , ENCAPSULATIONv CASTING,
REVIEWS, BIBLIOGRAPHIES tU)

IDENTIFIEfNS: BRFAKDOWN (ELECTRICAL) tU)

THE REPORT CONCERNS ELECTRICAL BREAKDOWN OF AIR AT
LOW PRESSURES OR HIGH ALTITUDES (70,000 TO 250,000
FEET) DUE TO SECONDARY EMISSION, INFORMATION
PERTINENT TO THE PROBLEM OF LOW FREQUENCY (0 TO

1000 CPS) SPARKING WAS COMPILED THROQUGH A

LITERATURE SURVEYs A BIBLIOGRAPHY CONCERNING
ELECTRICAL BREAKDOWN AT BOTH LOW AND HIGH FREQUENCIES
WAS COMPILEDs A TEST PROGRAM YIELDED THE FOLLOWING
RESULTSS: NO STATISTICALLY SIGNIFICANT DEVIATION

FROM PASCHEN'S LAW WAS DETECTED., THE ADDITiON

OF WATER VAPOR T0 THE AIR CONSTITUTING THE TEST
ENVIRONMENT CAUSED A SIGNIFICANT LOWERING OF THE
MINIMUM SPARKIMG VOLTAGE, RECOMMENDATIONS ARE MADE
RELATIVE TO TEST PROGRAMS FOR MISSILE ELECTRICAL
COMPONENTS EMPLOYING VOLTAGES HIGHER THAN 200 VOLTS.
(AUTHOR) vy
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AD=611 752
MITRE CORP BEDFORD MASS

LEAD ATTACHMENT AND ENCAPSULATION TECHNIQUES FOR THIN
FILM MICROCIRCUITS, ("

FEB 45 16pP EVERETT PATRICK N+ i
REPT« NO, W«62353
CONTRACT: AF19 628 2390
PROV: 708 0
MONIToR® ESD , TDR=64~630

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS! (ePACKAGED CIRCUITS, MANUFACTURING
METHODS), (eENCAPSULATION, PACKAGED ClRCUITS),
(eMICROMINIATURIZATION (ELECTRONICS), ELECTRIC
CONNECTORS), ELECTRIC WIRE, ATTACHMENT, METAL FILHNS,
BONDING, SOLDERING, EPOXY PLASTICS, MODULES
(ELECTRONICS), RESISTORS, SEMICONDUCTOR DEVICES, PRINTED
CIRCUITS (U

IDENTIFIERS! THIN FILMS (M)

THE TECHNIQUES DESCRIBED WERE DEVELOPEN FOR
ENCAPSULATING EXPERIMENTAL THIN FILM CIRCUITS
DEPOSITED ON 0.5-INCH SQUARE GLASS SUBSTRATES, THE
ENCAPSULATION IS EPOXY, WITH FINAL PACKAGE DIMENSIONS
OF 0,6=INCH SQUARE X o125=INCH THICKs UP TO 32

R1BBON LEADS EMERGE, ON +050 CENTERS, ARRANGED ON THE
PERIPHERY OF THE PACKAGE. A FACTOR COMPLICATING

THE ENCAPSULATION #WAS THE REQUIREMENT THAT THE LEADS
EMERGE ON THE FOUR EDGES OF THE UNIT. A MOLDING
PROCESS USING SILICONE RUBBER MOLDS, AND A HYPODERMIC
FILLING ARRANGEMENT WAS EVOLVED. (AUTHOR) (u)
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AD=623 933
NATIONAL CASH REGISTER €O DAYTON OH]O CAPSULAR RESEARCH
AND PRODUCT DEVELOPMENT DEPT

ENCAPSULATION OF VIRUSES. (V)

OESCRIPTIVE NOTE: REPT, FOR MAR=OCT 64, .
AUG 45 40p ANDERSON,JERROLD Lo 38UTZ,
Se DAVID
CONTRACT: AF29 401 6344
PROJ: AF-8803
MONITOR: AFWL TR=64=147

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

OESCRIPTORS: (eVIRUSES, ENCAPSULATION), )
{*ENCAPSULATION, BACTERIOPHAGES), (¢BACTERIOPHAGES,
ENCASULATION), VIABILITY, TOXICITY, ETHYL
CELLULOSE, SPACE BlQLOGY, RADIATION EFFECTS,
RADIOLOGICAL DOSAGE, DOSIMETERS, PHOTOGRAPHIC
EMULSIONS tu

IDENTIFIERS! LYOPHILIZATION (v

RESEARCH EFFORTS WERE OIRECTED TOWARD DEVELOPMENT
OF A METHOD OF ENCAPSULATING VIRUSES [N SPHERES
CONTAINING A PREDICTABLE PHAGE TITER To BE USED 1N
BIOLOGICAL DOSIMETRY EXPERIMENTS, INITIAL STUDIES
DEMONSTRATED THE ABILITY OF THE BACTERIQPHAGE TO
UNDERGO LYOPHILIZATION AND ENCAPSULATION YIELDING A
PRODUCT OF ADEQUATE VIABILITY. THE BUTAREZ

TOLUENE ETHYLCELLULOSE ENCAPSULATION SYSTEM

PROVED SATISFACTORY FOR PRODUCING SPHEROIGAL
VIRUSETHYLCELLULQSE CAPSULES OF TWENTY-FIVE To FIFTY
MICRONS DIAMETER, THE MEAN DIAMETER BEING FORTY=TWO
MICRONS., VIABILITY DETERMINATIONS YIELDED A PHAGE
TITER OF o7 X 10 7O THE !1TH POWER PHAGES PER GRAM
OF CAPSULES{ HENCE, A CAPSULE OF AVERAGE DIAMETER
POSSESSED A THEOREYICAL TITER OF 8 X 1000 PHAGES,
SIMULATED END=USE TESTS PROVED PHOTOGRAPHIC

DEVELOPER CHEMICALS, SUCH AS COULD BE USED FOR THE
PROCESSING OF VIRUS-BEARING NUCLEAR EMULSIONS, To BE
NONTOXIC To THE ENCAPSULATED PHAGES. A MODIFICATION
IN THE SCOPE OF THE PROGRAM DIRECTED THE CONCLUDING
WORK To THE PREPARATION OF CAPSULES LESS THAN FIFTEEN
MICRONS IN DIAMETER. SAMPLES of

VIRUSETHYLCELLULOSE CAPSULES WERE SUBMITTED To THE
AIR FORCEe (AUTHQR) (v
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AD=625 956 971
SYLVANIA ELECTRIC PRODUCTS INC WOBURN MASS SEMICONDUCTOR
DIV

RELIABILITY ANALYSIS OF X=BAND TUNNEL DIODES. (U}

DESCRIPTIVE NOTE: FINAL TECHNICAL REPT,|
DEC &5 74p DAVIS,CHARLES jLUECK,ARTHUR

CONTRACT: AF30(402)-3487

PROJ: AF=4519

TASK: 45190]

MONIToR: RADC , TR=65=29]

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: SEE ALSO AD-615 49g,

DESCRIPTORS: (eTUNNEL DIODES, .
RELIABILITY(ELECTRONICS) ), X=BAND,

MANUFACTURING METHODS, PROCESSING, SEMICONDUCTOR
DEVICES, ENCAPSULATION, GERMANIUM ALLOYS, TIN

ALLGYS, ARSENIC, GALLIUM (U

THE REPORT PRESENTS AN ACCOUNT OF A MICROWAVE

TUNNEL DIODE IMPROVEMENT PROGRAM, AND THE RESUYLTS
OBTAINED FROM RELIABILITY TESTS PERFORMED ON DEVICES
FABRICATED BY THE IMPROVED PROCESSESe A NEW SoLIpD
STRUCTURE TUNNEL DIODE WAS DEVELOPED DURING THIS
CONTRACT WHICH EXHIBITS SUPERIOR RELIABILITY
CHARACTERISTICS TO ANY PREVIOUSLY TESTED TUNNEL

DIODE. THE PROCESS AND FABRICATION DETAILS FOR

THIs DEVICE ALONG WITH RELIABILITY DATA ARE INCLUDED
IN THE REPORTe (AUTHOR) (Y
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. ¢Z22ZHT

AD=628 537 1179 91
HARRY DIAMOND LABS WASHINGTON D ¢

LO&-LOgS STYRENE-TYPE FOAM=IN-PLACE ENCAPSULATING
RESINS, {tu)

0CT &5 24p ENGELHARDT,Fo Jo 0o 3
REPT. NO. TR"I’OBO -
PROJ: DA=-{P522801A300 ,HDL=96300

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (®ENCAPSULATION, STYRENE PLASTICS),
(eSTYRENE PLASTICS, ENCAPSULATION), (®EXPANDED
FLASTICS, ENCAPSULATION), STYRENES, PROPELLANTS,
POLYMERIZATION,; POWDERS, DIELECTRIC PRQPERTIES,
RADIOFREQUENCY, COMPRESSIVE PROPERTIES, DENSITY (U

IDENTIFIERS? POTTING COMPOUNDS AT

LOW~DIELECTRIC=L0OSS STYRENE=TYPE FOAMaIN=PLACE
ENCAPSULATING RESINS ARE NOT AVAILABLE COMMERCIALLY.
SUCH A RESIN HAS NOW BEEN DEVELOPED. A

PROPELLANT WAS ADDED TO THE CATALYZED STYRENE=
POLYSTYRENE MIXTURE] AS_THE TEMPERATURE OF THE
POLYMERIZING RESIM ROSE, THE PROPELLANT EXPANDED THE
RESIN INTO A CELLULAR STRUCTURE. HOMOGENEOUS FOAMS
WERE OBTAINED IN THE PRESENCE OF FINELY POWDERED
POLYMERS, WHICH ACTED AS BUBBLE NUCLEATORS. THE
RESULTANT RIGID FOAMS,K HAD DIELECTRIC CONSTANTS
RANGING FROM 102 TO 148y AND LOSS TANGENTS FROM
0.0002 TO 0.001 QVER THE FREQUENCY RANGE 102 AND (08
CPS, SQME OF THESE MATERIALS HAD REMARKABLY FLAT
LOSS=FREQUENCY CURVES, LOSSES RANGING ONLY BETWEEN
0.0004 AND 00005 OVER THE SAME FREQUEMCY RANGE.
DENSITIES WERE VARIED BETWEEN 04194 AND 0.850 G/Cu
CM, OR BETWEEN |2 AND 523 LB/CU FT. THESE DATA
INDICATE THE USEFULNESS OF THE NEW CELLULAR MATERIALS
A4S RF ENCAPSULATING RESINSs, (AUTHOR) (u
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AD=4628 418 971 1378
PHILCO CORP LANSDALE PA

RESEARCH AND DEVELOPMENT LoOW COST INTEGRATED CIRCUIT
TECHNIQUES, tu)

DESCRIPTIVE NOTE: QUARTERLY PROGRESS REPTe NOe« 1y 15
JUN=14 SEP 65, _ )
_SEP 45 72pP _ WAGNER,Se 3IWALKER,M. 3§
REPT, NO. PHILCO R=506,
CONTRACT: DA=28«043=AMC~G1424¢(E),
PROJ: DA=-1P622001054
TASK: 1P42200105602

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (SINTEGRATED CIRCUITS, MANUFACTURING
METHODS), (eENCAPSULATION, INTEGRATED CIRCUITS),
(eELECTRIC CONNECTORS, INTEGRATED CIRCUITS), _

ELECTRIC WIRE, BONDING, SEMICONDUCTOR DEVICES,

GLASS, COATINGS, DEPOSITIQN, EVAPORAT]ON,

VAPOR PLATING, PROCESSING, ASSEMBLING,

PACKAGING, HERMETIC SEALS, PRINTED CIRCUITS Uy

THE USE OF AN ADMERENT IMPERVIOQUS COATING FOR
ENCAPSULATING SILICON INTEGRATED CIRCUITS, COMBINED.
WITH A BATCH MOUNTING AND INTERCONNECTION TECHNIQUE,
WILL RESULT IN (1) DECREASED COST AS A RESULT OF
PACKAGE ELIMINATION] (2) INCREASED PACKING

DENSITY} (33 INPROVED RELIABILITY DUE YO

REDUCTION IN THE NUMBER OF CONTACTS AND ELIMINAT]ON
OF AU=AL THERMOCOMPRESSION BONDSs THI!S REPORT
DESCRIBES A TECHNIQUE FOR SELECTIVE DEpPOSITION OF |
TO 2 MICRON THICK GLASS ON SILICON INTEGRATED
CIRCUITS AND ATTACHING THESE CIRCUITS 10 A PRINTED
CIRCUIT BOARD BY MEANS CF 'FLIP CHIP' MOUNTING.
GLASS HAS BEEN DEP"S3ITED BY MEANS OF EVAPORATION

AND PYROLYTIC VAPCR PLATINGs EVAPORATION APPEARS

TO HAVE SOME ADVANTAGESe EVALUATION OF TWO HIGH
TEMPERATURE METALIZATION SYSTEMS (Tl=AG=T! AND
CR=AG=CR) HAS INDICATED SATISFACTORY

PROPERTIESs A TEST MODEL EMPLOYING THESE

TECHNIQUES HAS BEEN DESIGNED FOR ENVIRONMENTAL
TESTING AND TECHNIQUE EVALUATION, (AUTHOR) (v
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AD=628 837 e/5 12/4
DOUGLAS AIRCRAFT CO INC SANTA MONICA CALIF MISSILE AND
SPACE SYSTEMS DIV

STRESS ANALYSIS OF ENCAPSULATION MATERIALS FOR WELDED
MODULES, tw

FEB 66 61P SHITH,Me He
REPT. NO, saneqzou

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

BESCRIPTORS! (OMOOULES(ELECTRONIC$o

ENCAPSULAT!ON). (oENCAPSULATION, MATERIALS)»
(OPACKAGING. TEST EQUIPHENT(ELECTRONICS)).

WELDS, STRAIN GAGES, EPOXY PLASTICS,

TRANSDUCERS, STRESSES, MATHEMATICAL ANALYSIS)

EMBEDDING SUBSTANCES (n

A STRAIN=GAUGE LOAD TRANSDUCER, SIMULATING AN
AXIAL=LEADED DISCRETE COGMPONENT, WAS DEVELOPEpD AND
FABRICAYED 8Y DAC TO MEASURE THE MAGNITUDE AND
DIRECTION OF AX1AL STRESSES EXERTED BY AN
ENC4PSULATING MATERJALe THE EPOXY ENCAPSULATION
MATERIALS EXHIBITED RESIDUAL COMFRESSIVE STRESSES DUE
TO THE INITIAL CURE OF RESINs THERMAL CYCLING
SUBSTANTIALLY INCREASED THESE COMPRESSIVE STRESSES AT
THE LOWESY TEMPERATURESs TENSILE STRESSES WERE
RECORDED DURING THE ELEVATED YEMPERATURE PHASE OF THE
TEST, COMPRESSIVE STRESSES WERE PRODUCED AS THE

CYCLE WAS COMPLETED FGRMING A CLOSED HYSTERESIS LOOP,
CHARACTERISTIC OF THESE MATERIALS, ON THE STRESS VS,
TEMPERATURE CURVEe WITHIN A TYPICAL CORDWOOD

WELDED MODULE WITH COMPONENT DENSITY LEVELS OF 10-30
PERCENT, THE STRESS LEVELS WERE REDUCED BY INCREASING
LEVELS OF COMPONENT LOADINGs THE LOW=DENSITY,
MICROBALLOON=FILLED STYCAST 1093/11 EPOXY MATERIAL
EXHIBITED SIGNIFICANTLY LOWER, MORE UNIFORM TENSILE
AND COHMPRESSIVE STRESSES THAN VHE MEDJUM-DENSITY,
MINERAL=FILLED HYSOL 4215/354) (9709466, TYPE

I) gPOXY MATERIAL WITHIN THIS SAME TEST
CONFIGURATIONs (AUTHOR) tv)
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZHT

AD=63Q 546 1179 973 13710
NAVY MARINE ENGINEERING LAB ANNAPOLIS MD

EFFECT OF WATER ABSORPTION ON DIMENSIONAL STABILITY

OF ELECTRIC MOTOR ENCAPSULATING MATERIALS., (V)Y
. DESCRIPTIVE NOTE: RESEARCH AND DEVELOPMENT PHASE REPT.,
MAR 66 15p TOBINyJOHN Fo 3§
REPTs NO, MEL-H21/645,
. PROJ: S-FOl3 12 15,

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE:

DESCRIPTORS: (eEPOXY PLASTICS, ENCAPSULATION),
(eENCAPSULATION, EPOXY_PLASTICS), (eELECTRIC

MOTORSy ENCAPSULATION), )

PERFORMANCE (ENGINEERING), WATER, .
ABSORPTION(PHYSICAL), WINDING, DEEP SUBMERGENCE,
STATISTICAL_ANALYSIS, UNDERWATER EQUIPMENT,

DEGRADATION, STABILITY ()

EXPERIMENTS WITH EPOXY MATERIALS TO DETERMINE THEIR
DIMENSIONAL CHANGE AS CAUSED BY WATER ABSORPTYT]ON
(WHEN USED AS ENCAPSULATING MATERIALS FOR

SUBMERSIBLE ELECTRIC MOTOR WINDINGS) WERE CONDUCTED
WiTH SUFFICIENT SAMPLE POPULATION TO ALLOW
STATISTICAL ANALYSIS. THE STUDIES SHOWED THAT THg
WATER ABSORPTION RATES OF THE THREE EPQXIES WERE
IDENTICAL AND THAT DEEP SUBMERGENCE PRESSURES DIp NoT
ACCELERATE THE ABSORPTION RATE OR YHE pIMENSIONAL
GROWTH OF THE EPOXIES. DIMENSIONAL CHANGES DUE To
WATER ABSORPTION WERE FOUND TO BE VERY SMALL N ALL
CASESe (AUTHOR) (V)
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UNCLASSIFIED
DOC REPORY BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZHT

AD=43) 491 971 13/8
PHILCO CORP LANSDALE PA

LOW COST INTEGRATED CIRCUIT TECHNIQUES, tU

DESCRIPTIVE NOTE: QUARTERLY PROGRESS REPT. NOs 2, {5
SEPG!"' DEC 65’ . -
APR 66 48P W42GNER,STURGER $WALKER,MAURO

CONTRACT: DA>28-043=-AMC=01424(E)
PROJ: 1P622001A056,
MONITORS ECOM 014242

UNCLASSIFIED REPORT
SUPPLEMENTARY NOTE: SEE ALSO AD=628 618,

DESCRIPTORS: (®INTEGRATED CIRCUITS, MANUFACTURING
METHODS), (eENCAPSULATION, INTEGRATED CIRCUITS),

GLASS, CVAPORTATION, DEPOSITION, CAPACITORS,

PRINTED CJRCUITS, VAPOR PLATING, SILICON

COMPQUNDS, DIOXIDES, MASKING, OXIDES, METALS,

SILICON, VOLTAGE, CAPACITANCE, ALUMINUM,

ETCHING t
IDENTIFIERS? SILICON DIOXIDE v

BOTH THE EVAPORATED AND PYROLYTIC GLASS DEPOSITIQON
TECHNIQUES HAVE BEEN IMPROVED, RESULTING IN
ENCAPSULATING DEPOSITS OF HIGHER QUALITYs THE
PINHOLE PROBLEM ASSOCIATED WITH THE EVAPORATED GLASS
HAS BEEN NEARLY ELIMINATED, ALSO, IMPROVED

ADHERENCE HAS BEEN OBTAINED WITH THE PYROLYTICALLY
DEPOSITED GLASSe GLASS DELINEATION WAS [MPROVED BY
USING AN IMPROVED FIXTURE FOR EVAPORATION THROUGH A
METAL MASK, SOME IMPROVEMENT WAS ALSO MADE IN THg
DELINEATION OF PYROLYTICALLY DEPOSITED GLASS. IN

THE WORK ON GLASS EVALUATION TECHNIQUES, A METHOp
INVOLVING PRESSURIZED STEAM HAS PROVEN TO BE
EFFECTIVE IN THE RELATIVE EVALUATION OF THE
PASSIVATING PROPERTIES OF GLASS. ALS50, MOBILE

CHARGE CONCENTRATION STUDIES WERE PERFORMED ON BOTH
EVAPORATED AND PYROLYTICALLY DEPOSITED GLASS.
PROBLEMS ENCOUNTERED IN METALIZATION INCLUDE
INCREASED OHMIC CONTACT RESISTANCE AND POOR .

4 DELINEATIONs SOME TEST MODELS HAVE BEEN PRODUCED,

. ALTHOUGH DEVICE AND METAL DELINEATION PROBLEHS HAVE
= DELAYED THE COMPLETION OF THE VEHICLES, THE

VEHICLES HAVE BEEN SUBJVECTED TO PRELIMINARY
ELECTRICAL AND ENVIRONMENTAL EVALUATIONe A PLAN

FOR THE TESTING AND SPECIFICATION OF THE PRELIMINARY
EXPLORATORY DEVELOPHMENT MODELS WAS PREPARED
(AUTHOR) 46 (Ui
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AD=435 183 971 1378
PHILCO CORP LANSDALE PA

LOW cOST INTEGRATED CIRCUIT TECHNIQUES, ()

DESCRIPTIVE NOTE: PROGRESS REPTs NOs 3, 15 DEC 65-14

MAR 66 (TECHNICAL). ]
JUL 46 44p WAGNER, STURGER ;WALKER,

MAURO 3

CONTRACT: DA=28-043-AMC~01424(E),

PROJ: DA=1P6-22001-A056,

TASK: 02,

MONITOR! ‘ECOM 0l424-3

UNCLASSIFIED REPORY
SUPPLEMENTARY NOTE: SEE ALSO AD-631 49y,

DESCRIPTOBSi (OINTEGRATED.CIRCUITS, MANUFACTURING
HETHODS), (eENCAPSULATION, [NTEGRATED CIRCUITS),
COSTs, VAPOR PLATING, GLASS,
PERFORMANCE(ENGINEERING) (U
EVALUATION STUDIES OF EVAPQRATED AND VAPOR PLATED
GLASS HAVE LED YO THE RECOMMENOATION THAT ONLY THE
VAPOR PLATED GLASS PROCESS BE USED IN CONTINUING THE
REMAINDER OF THE PROGRAM. VAPOR PLATED GLASS HAS
SHONN SUPERIOR PROPERTIES AS A DIELECTRIC AND IN
MOBILE CHARGE CONTENTs AN IMPORTANT CONSIDERATION
IS THE COMPATIBILITY OF VAPOR PLATED GLASS WIVH
EXISTING METALIZATION SYSTEMSe A NUMBER OF
CONSTRUCI!ON METHODS HAVE BEEN EVOLVED AND PROVEN
FEASIBLEo ALTHOUGH SEVERAL PROBLEMS REMAIN,

HOWEVER, THE PROBLEMS ARE BASICALLY THOSE OF
PROCESSING AND THUS CAPABLE OF RESOLUTION DURING
FABRICATION OF THE (EST VEHICLES., CONTINUED
IMPROVEMENTS IN BATCH ASSEMBLY TECHNIQUES HAVE LED 10
MORE REPRODUCIBLE AND BETTER DEFINED SOLDER JOINTS,
FURTHER ELECTRICAL EVALUATIONS HAVE BEEN MADE of
DEVICES TO DETERMINE THE EFFECTS OF GLASSING. THESE
EVALUATIONS HAVE ALSO EVIDENCED THE SUPERIORITY ofF
VAPOR PLATED GLASSe AN ERROR IN ONE OF THE MASKS
PROVED TO BE RESPONSIBLE FOR A SATURATION VOLTAGE
PROBLEMs A SPECIFICATION QUESTION HAS ARISEN
BECAUSE OF THE RATHER WIDE RANGE OF LEAKAGE CURRENTS
RESULTING FROM GOLD DOPING, THIS LEAKAGE CURRENT
VARIATION MADE THE TESTY VEHICLES WHICH WERE
CONSTRUCTED UNSATISFACTORY FOR ENVIRONMENTAL TESTING:
& REVISED APPROACH TO THE FINAL EXPLORATORY

DEVELOPMENT MODELS 1S RECOMMENDED TO PERMIT EMPHASIS

ON THE CONSTRUCTION TECHNIQUES WHICH UTILIZE vaAPOR

PLATED GLASSs (AUTHOR) . )
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UNCLASSIFIED
DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZZZHT

AD=b44 915 1179 %73
JOHNS HAPKINS UNIV SILVER SPRING MD APPLIED PHYSICS
LAB

THE IMPROVEMENT OF ENCAPSULATING FOAMS AND QUALITY
ASSURANCE OF POTTING PLASTIC, (U

DESCRIPTIVE NOTE: TECHNICAL MEMO., .
AUG 46 39pP WINCKLER,Ge A¢ Fo $EVANSs»Re Co
]
REPT. NQ. T6-817
CONTRACT: NOW-62-0604
MONITOR: IDEP 501632419045=56-01

UNCLASSIFIED REPORT

DESCRIPTORS: {(®EXPANDED PLASTICS, ¢ENCAPSULATION),
(eEM3EODING SUBSTANCES, TEST METHODS)( _CIRCUITS,

DAMAGEs PRESSURE, VISCOSITY, HARDENING, .
CATALYSTS; QUALITY CONIROL ¢ DIELECTRIC PROPERTIES,
RESISTANCE(ELECTRICAL), DENSITY, INSTRUCTION

MANUALS (U2

PLASTIC FOAMS USED FOR ENCAPSULATING ELECTRON]IC
CiRCUITS MAY, DURING THEIR FORMATION, EXERT
SUFFICIENT PRESSURES TO DAMAGE COMPONENTS AND
CONNECTIVE WIRINGe THIS PROBABLY CAUSED BY THE
INCREASING VISCOSITY OoF THE PLASTIC WHILE GAS IS
STILL BEING GENERATED, THE DANGER MAY 8E

ALLEVIATED BY ALTERING THE FORMULATION CHEMICALLY SO
THAT GAS GENERATION IS COMPLETED BEFORE THE PLASTIC
BEGINS TO HARDEN, THE CONSEQUENCES WHICH WOULD
RESULT FROM THE USE OF A MISLABELLED OR SUBSTANDARD
CAN OF POTTING PLASTIC IN FLIGHT HARDWARE ARE S0
SER]OUS THAT EACH CAN MUST BE INDIVIODUALLY TESTED To
ELIMINATE THAT POSSIBILITY, THIS MAY READILY BE
ACCOMPLISHED BY CASTING A TESTY DISK AND THEN
MEASURING ITS DIELECTRIC CONSTANT, VOLUME
RESISTIVITY, SURFACE RESISTIVITY AND DENSITY. THE
ELEATRICAL TESTING CAN BE PERFORMED IN LESS THAN TEN
MINUTES AND 1S, THEREFORE, FEASIBLE AS A STAMDARD
QUALITY ASSURANCE PROCEDURE. (AUTHOR) tu)
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NOe /ZZZHT

AD=648 420 1378 1179 9/3
PLASTICS TECHNY SAL E' ALUATION CENTER DOVZR N

ENCAPSULATION 07 E_ECTRONIC PARTS IN PLASTICS: A
REVIEW, (U

. FEB 47 87P MOLZON,ARNOLD E, 3}
REPT., NO. PLASTEC-29

¢ UNCLASSIFIED REPORT

DESCRIPTORS: (eELECTRONIC EQUIPHENT,

ENCAPSULATION) ,_(¢ENCAPSULATION. PLASTICS),

COATINGS, FOAMS, EMBEDDING SUSSTANCES, POLYMERS,
CASTING, MATERIAL FORMING, MOLDING, THERMAL

PROPERTIES (VR

THE ADVANCES AND TRENDS IN THE PLASTICS
E:CAPSULATION OF ELECTRONIC PARTS AND CIRCUITS ARE
REVIEWED, IN LESS THAN 20 YEARS THIS INDUSTRY HAs
DEVELOPED INTO A HIGH PRODUCTIGN OPERATION.

INCLYUDED IN THI{S REPORT ARE: TYPES OF PLASTICS )
USED, MATERIAL REQUIREMENTS AND MATERIAL CONSUMPTIoONM,
KNOAN MATERIAL SUPPLIERS AND EQUIPMENT SUPPLIERS

ARE LISTED AND THEIR PRODUCTS IDENTIFIED. ALSO
TABULATED APE 47 PERTINENT SPECIFICATIONS, 11}
CONTRACTS (WITH REPORTS), AND 53 GOVERNMENT
LABORATORY REPORTS. THESE REFLECT THE MATERIALS
RESEARCH #ND DEVELOPMENT IN THE DEPARTMENT OF
DEFENSE, [N NASA, AND IN INDUSTRY. IHE

AVAILABILITY OF INFORMATION 15 ALSO DISCUSSED, THE
REPORT CONTAINS A BIBLIOGRAPHY OF 207 ITEMS ON
ENCAPSULATION, ()
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AD=46Q 49 971 14/4
ARMY ELECTRONICS COMMAND FORT MONMOUTH N J

PRELIMINARY INVESTIGATION OF PLASTIC ENCAPSULATED
TRANSiSTORS, (U3

DESCRIPTIVE NOTE: TECHNICAL REPT,, .
SEP 67 17p NAKIMsEe Be FCANEPA,R.
REPTs NO, ECOM=2879
PROJ: DA=1H6=22001~A=D56
TASK: 1H6~22001=A-056=01~14

UNCLASSIFIED REPORT

DESCR1PTORS: (eTRANSISTORS, ENCAFSULATION),

PERFORMANCE (ENGINEERING) g PLASTICS, _
RELIABILITY(ELECTRONICS), ENVIRONMENTAL TESTS,

EPOXY PLASTICS, SILICONE pPLASTICS (V)

AN EVALUATION OF EPOXY AND SILICONE TRANSISTOR
PACKAGES WAS CARRIED QUT ON SEVEN DEVICE TYPES.

ALL PACKAGES APPEARED FAVORABLE UNDER STANDARD

MIL TESTS BELOW 130C., HOWEVER, A NEW REALISTIC
ENVIRONMENTAL TEST HAS BEEN DEVISED WHICH APPEARS To
DETECT POTENTIALLY UNRELIABLE DEVICES IN LESS THAN
500 HOURS» THE RESULTS FROM THIS TEST INDICATE

THAT SILICQONE PACKAGES ARE GENERALLY MORE ODESIRABLE
THAN EPOXY, HOWEVER, THIS CAN VARY BETWEEN
MANUFACTURERS AND SOME EPOXY UNITS HAVE BEEN FOUND To
BE AS STABLE AS SILICONE, DEPENDING ON THE
MANUFACTURERe. RESULTS OF TESTS ARE OISCUSSED AS

WELL, AS VARIOUS PROBLEM AREAS. (AUTHOR) tu)
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AD=669 850 9/1
ITT SEMICONDUCTOR PRODUCTS LABS PALO ALTO CALIF

FOUR-LAYER DIODE DEVELOPMENT PROGRAM, (U

DESCRIPTIVE NOTE:! FINAL REPT.,
APR 48 74P SCARLETT,ROBERY Me
CONTRACT: AF 230(602)=-4045
PROJ: AF-5572
MONITOR' RADC TR=48=136

UNCLASSIFIED REPORT

DESCRIPTORS! (®ELECTRONIC SWITCHES,
DIODES(SEMICONDUCTOR) ), _
(eDI0ODES(SEMICONDUCTOR)y MANUFACTURING
METHODS), MODULATORS, . .
RELIABILITY(ELECTRONICS!)y VOLTAGE, .
FATLURE(ELECTRONICS}, THERMAL STABILITY,
LEAKAGE(ELECTRICAL), SILICON, BORON,
DIFFUSION, SURFACE PROPERTIES, ENCAPSULATION (V)

THIS EFFORT IS THE CULMINATION OF SEVERAL YEARS

WORK To IMPROVE AND DEMONSTRATE THE FOUR=LAYER DODE
IN HIGR POWER SWIVTCH SERVICE+. THE FABRICATION OF

THE DEVICE, ITS CHARACTERISTICS AND AN EVALUATION OF
PERFORMANCE OF THE DEVICE IN A HIGH VOLTAGE HIGH
CURRENT ENVIRONMENT 1S DISCUSSED. SEVERAL DEVICE
PROBLEMS BECAME EVIDENT DURING THIS EFFORT AND ARE
CHARACTERIZED IN THE TEXTe THE FAILURE RATES, .
THERMAL DISSIPATION PROBLEMS, VOLTAGE npISTRIBYTION,
REPETITION RATE LIMITATIONS AND GENERAL DEVICE
BEHAVIOR ARE THOROUGHLY OISCUSSED. (AUTHOR) (V)
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DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /ZZZHT

AD=471 797 9/8
NAVAL AMMUNITION DEPOT CRANE IND

MICRO=-NOTES, INFORMATION ON MICROELECTRONICS FOR
NAVY EQUIPMENTS. (U

JUL 48 222p
REPT. NO, NAD=CR=MICRO=NOTES=24
MONITQR! 1DEP 515400400¢00-X9~10

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: _SPONSORED BY NAVAL AIR SYSTEMS
COMMAND, WASHINGTON, DoCe AND NAVAL ELECTRONICS
SYSTEM COMMAND, WASHINGTON, DeCe SEE ALSO AD-

667 719,

DESCRIPTORS: (eNAVAL EQUIPMENT, .
-nxcaonxNxATURxZATIONgELECTRoNICS)). .
{®INTEGRATED CIRCUITS, TESTS), RADIO RECEIVERS,
FREQUENCY SHIFT CONVERTERS, RADIATION DAMAGE,
GATES(CIRCUITS), LOGIC CIRCUITS, SWITSHING
CIRCUITS, RELAXATION O0SCILLATORS, AMPLIFIERS,
PERFORMANCE (ENGINEERING) , SEMICONDUCTOR DEVICES,
ENCAPSULATION (U

CONTENTS INCLUDE: MICROELECTRONICS FSK
RECEIVER} EVALUATION oF DIGITAL UNITS; EVALUATION

OF ANALOG UNITS} PLASTIC ENCAPSULATED SEMICONDUCTOR
DEVICES AND MICRQCIRCUITSS INTRODUCT!ION TO

RADIATION EFFECTS IN [NTEGRATED CIRCUITS, ()

H2
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DDC REPORT B8IBLIOGRAPHY SEARCH CONTROL NO, /ZZZHT

AD-489 224 9/5
ROME AIR DEVELOPMENT CENTER GRIFFISS AFB N Y

FAILURE MECHANISMS IN PLASTIC ENCAPSULATED
HICROCIRCUITS, tv)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
MAY 69 I4p TAMBURRINO,ALFRED Lo §
KAPFER,VINCENT C, }
REPT, NOo RADC=TR=49«]11
PROJ: AF=5519
TASK: 551906
MONITOR? IDEP 515.0000400~F9-01

UNCLASSIFIED REPORT

DESCRIPTORS: (*INTEGRATED _CIRCUITS, -
RELIABILITY(ELECTRONICS)), TEST METHODS,

ENCAPSULATION, EPQXY PLASTICS, PHENOLIC PLASTICS,
SILICONE PLnSTICS. THERMAL STRESSES. SaALT SPRAY

TESTS, LIQUID IMMERSION TESTS, STRESSES,

CORRQSION. ALUMINUM ALLOYS,

FATLURE(MECHANICS) ty

THIS PAPER DEALS WITH THE QUESTION OF MILITARY
ACCEPTANCE OF MICROCIRCUITS ENCAPSULATED IN PLASTIC
MATERIALSs A DISCUSSION OF MILITARY APPLICATIQONS

AND REQUIREMENTS AND THEIR RELATION To DEVICE
QUALIFICATION TESTING AND SCREENING Is GIVEN. IT

IS POIMTED OUT THAT QUALIFICATION TESTS ARE BASED
NEITK., UPON ABSOLUTE MINIMUM STANDARDS NOR VALIDLY
DERIVED ACCELERATION FACTORS, BUT ON EXPERIENCE WITH
SIMILAR DEVICES, AND KNOWLEDGE OF THE EXPECTED
CAPABILITIES OF GOOD DEVICES. EPOXY, PHENOLIC, AND
SILICONE ENCAPSULATED MICROCIRCUITS HAVE BEEN
SUBJECTED TO A VARIETY OF HIGH STRESS TESTS AND FOUR
BASIC TYPES OF FAILURES OBSERVED: EXTERNAL SURFACE
CONDUCTION, INTERNAL (SILICON CHIP} SURFACE

EFFECTS, ALUMINYN METALLIZATION CORROSION, AND BOND
BREAKAGE DUE TO THERMAL MISMATCH. (AUTHOR) ()
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AD=690 445 9/5
NAVAL AMMUNITIOGN DEPOT CRANE IND

MICRO=NOTES, INFORMATION ON MICROELECTRONICS
FOR NAVY EQUIPMEKRYS, tu

JUL 69 131p
REPT, NO. NAD=CR=MICRO=NOTES-28

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE; SPONSORED BY NAVAL AIR SYSTEMS
COMMAND, WASHINGTON, Do Ces AND NAVAL _
ELECTRONICS SYSTEM COMMANDy WASHINGTON, Do Co»

DESCRIPTORS: (oNAVAL EQUIPMENT, .
*MICROMINIATURIZATION(ELECTRONICS) )y
(e INTEGRATED CIRCUITS, NAVAL RESEARCH),
SEMICONDUCTOR DEVICES, LNCAPSULATION, L0GIC
CIRCUITS, TABLES, ENVIRONMENTAL TESTS, ION
BOMBARDMENT, DOPING, GATES(CIRCUITS),

RELIABILITY(ELECTRONICS) tu?
IDENTIFIERS? LSIC(LARGE SCALE INTEGRATED
CIRCUITS), LARGE SCALE INTEGRATED CIRCUITS ("

THE REPORT DISCUSSES TYHE RESULTS OF A JOINT EFFORT

TO DISSEMINATE INFORMATION ON EVALUATION, .
APPLICATION, AVAILABILITY, RESEARCH AND DEVELOPMENT,
AND STANDARDIZATION ACTIVITY PERTAINING TO STATEOFe
THE<ART MICROELECTRONIC CIRCUITS, DEVICES, AND
MATERIALSy WITH A VIEW TOWARD AVOIDING OUPLICATION of
EFFORT AND MAKING MAXIMUM USE OF TECHNICAL RESOURCES.,
(AUTHOR) (U
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AD=703 292 9/5
GENERAL MOTORS CORP KOKOMO IND DELCO RADIO Olv

RELIABILITY EVALUATION OF PLASTIC INTEGRATED

CIRCULTS, ()
DESCRIPTIVE NOTE: TECHNICAL REPT._9 JAN-9 NOV 49
FEB 70 B4P BEVINGTON,JOHN Rs LITTLE,
DAVID Re }

CONTRACT: F30602=69-C~0154

PROJ: AF=5519

TASK: 551906 _ _

MONITOR: RADC,IDEP TR=69-451,515,00.00+00=F9
07

UNCLASSIFIED REPORT

DESCRIPTORS! (eINTEGRATED CIRCUITS,
RELIADILITY(ELECTRONICS)), (®ENCAPSULATION,
INTEGRATED CIRCUITS), PLASTICS,
MOISTUREPROOFING, THERMAL STRESSES,
FATLURE(MECHANICS) (v)

INSUFFICIENT DATA EX1STS WITH RESPECT TO THE LONG ,
TERM STABILITY OF PLASTIC=ENCAPSULATED MICROCIRCUITS,
OF SPECIAL INTEREST Is THE DEGREE OF SyUSCEPTIBILITY
OF THESE PLASTIC PACKAGES TO SUCH ENVIRONMENTAL
STRESSES AS MOISTURE RESISTANCE (WITH AND WITHOUT
BIAS) AND THERMAL SHOCKe. THE OBJECTIVE OF THIS

STUDY 1S TO DETERMINE THE SUITABILITY of
REPRESENTATIVE, PRODUCTION, PLASTIC-ENCAPSULATED
INTEGRATED CIRCUITS FOR MILITARY APPLICATIONS, AND TO
DEVELOP METHODS AND TECHNIQUES FOR ASSESSING AND
ASSURING THE RELTIABILITY OF SUCH CIRCUITS. A SERJIES
OF SCREENS AND TESTS ARE BEING PERFORMED ON SELECTED
CIRCUITSy AND DETAILED FAILURE ANALYSES ARE BEING
PERFORMED TO DETERMINE THE FAILURE MODES AND
MECHANISMS CHARACTERISTIC OF THE VARIOUS TYPES Of
PLASTIC ENCAPSULATIONSe THE RESULTS TOo DATE HAVE
INDICATED CONTRASTS IN PERFORMANCE BETWEEN PACKAGE
TYPES &ND BETWEEN SCREEMED AND UNSCREEMED GROUPS, AS
WELL AS SIGNIFICANY LOT>TO=-LOT VARIATIONS, SEVERAL
TENTATIVE CONCLUSIONS HAVE BEEN DRAWN RASED ON TEgST
RESULTS TO DATE} HOWEVER, FINAL CONCLUSIONS MUST
AWAIT COMPLETIGN OF THIS STUDY., (AUTHOR) (U
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AD=~704 925 9758
DEFENSE DOCUMENTATION CENTER ALEXANDRIA VA

PACKAGED CIRCUITS. VOLUME 1, tu

DESCRIPTIVE NOTE: REPORT BIBLIOGRAPHY MAR 59-FEB 49,
_APR 70 159p
REPTs NOy DDCwTAS=70=39=}

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO VOLUME 2, AD=848 525 AND
VOLUME 3, AD=508 800.

DESCRIPTORS! (9PACKAGED CIRCUITS,
*BIBLIOGRAPHIES), PACKAGING, ELECTRONIC
EQUIPMENT, INTEGRATED CIRCUITS,
MICROMINIATURIZATION(ELECTRONICS),
RELIABILITY(ELECTRONICS),
MODULES(ELECTRONICS), _PRINTED CIRCYITS,
MOLECULAR ELECTRONICS ELECTRIC CONNECTORS,
MANUFACTURING METHODS. WELDING. SEMICONDUCTOR
DEVICES. ENCAPSULATION, COMPUTERS, DATA STORAGE
SYSTEMS, DATA PROCESSING SYSTEMS, COMPUTER LOGIC (W
IDENTIFIERS: THIN FILMS (U

SELECTIVE REFERENCES INCLUDE: COMPATIBLE

TECHNIQUES FOR INTEGRATED CIRCUITRY; RESULTS OF
STUDIES TO DETERMINE OPTIMUM PACKAGING TECHNIQUES FOQR
THE ELECTRONIC EQUIPMENT AND THE SHOCK LEVELS THAT
THE DIFFERENT PACKAGES AND CERTAIN ELECTRONIC
COMPONENTS COULD WITHSTAND; A SYSTEM FQOR COMPUTER=
AIDED SELECTION AND ASSIGNMENT OF ELECTRONIC MOODULESS
AN ELECTRONIC PACKAGING PROGRAM WAS INITIATED TO
DEVELOP AND EVALUAYE INTEGRATED CIRCUIT PACKAGING
TECHNIQUES APPLICABLE TO UNMANNED SCIENTIFIC
SPACECRAFT DATA SYSTEM} AND ALL ASPECTS OF
MICROCIRCUIT PACKAGING ARE STUDIED AND EACH OF THE
THREE BASIC APPROACHES TO THE PACKAGING OF
MICROCIRCUITS ARE INVESTIGATED AND EVALUATED, NAMELY
TYPE OF CONTAINERS, GLASS AND METAL FLAT PACKAGES,
AND ENCAPSULATED TYPE PACKAGES+ (AUTHOR) (y)

56

UNCLASSIFIED 72LZNT




UNCLASSIFIED
DDc REPORT BIBLIOGRAPHY  SEARCH CONTROL NOs /2ZZZHT

AD=715 108 975
NAVAL AMMUNITION DEPOT CRANE IND

MICRO«NOTESs INFORMATION ON MICROELECTRONICS
FOR NAVY EQUIPMENTS.

_ocT 70 80P
REPT, NOs NAD=CR=MICRO NOTES-30

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: SEE ALSO REPORT DATED | FEB 70,
AD=702 751

DESCRIPTORS! (eMICROMINIATURIZATION(ELECTRONICS),
NAVAL EQUIPMENT), INTEGRATED CIRCUITS, COUNTING
METHODS, CORRELATORS, STANDARDIZATION,
ENCAPSULATION, PLASTICS

CONTENTS: A CONTINUING REPORT ON EFFORTS TO
DETERMINE THE THEORY AND METHODS REQUIRED TO
FABRICATE MICROCIRCUIT ULTRA HIGH SPEED PRESCALERS}
A SUMMARY OF THE WORK DONE ON DEVELOPMENT OF AN

LS1 CORRELATOR} MINUTES OF THE SECOND MEETING OF
THE DOD/NASA COMMITTEE ON RESEARCH AND

DEVELOPMENT OF PLASTIC DEVICES AND MATERIALS (WGR
AND D)i A COMPLETE SUMMARY OF WORK~TO-DATE DONE

ON EVALUATION OF PLASTIC ENCAPSULATED INTEGRATED
CIRCUITS.
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AD=715 984 9/5 -
ROME AIR DEVELOPMENT CENTER GRIFFISS AFB8 N Y

STRESS INDUCED INTERMITTENT FAILURES 1IN
ENCAPSULATED MICROCIRCUITS, (V)

DESCRIPTIVE NOTE: TECHNICAL REPT., _
0cT 70 40P HABERER,JOHN R, 3

REPT, NOs RADC=TR=70=213

PROJ: DEw=bs9=2

UNCLASSIFIED REPORT

DESCRIPTORS! (eINTEGRATED CIRCUITS,
FATLURE(ELECTRONICS) ), | .
RELIABILITY(ELECTRONICS), ENCAPSULATION,

CIRCUIT INTERCONNECTIONS (V)

THE PROBLEM OF TEMPERATURE INTERMITTENT OPERATION

IN ENCAPSULATED INTEGRATED CIRCUIT IS DISCUSSED AND A
TECHNIQUE IS PRESENTED WHICH HAS BEEN EFFECTIVE IN
DETECTING POTENTIAL FAILURES RESULTING FROM
METALLIZATION, BOND OR LEAD WIRE TEMPERATURE
INTERMITTENTSe THESE ARE THE MAIN CAUSES OF
INTERMIYTENT OPERATION: IN ENCAPSULATED MICROCIRCUITS
AT PRESENT, AND THIS TECHNIQUE SHOULD LEAD TO
IMPROVEMENT IN ENCAPSULATED DEVICE RELIABILITY If
IMPLEMENTED AS A SCREENING OR QUALIFICATION TEST,

THE INSTRUMENTATION USED AT RADC FOR THIS

TECHNIQUEy CALLED THE MONITORED THERMAL CYCLE

TEST (MTC), 1S5 PRESENTED AND A PROPOSED STANDARD

TEST METHOD, BASED ON THIS TEST 1S INCLUDED AS AN
APPENDIXs SEVERAL REPRESENTATIVE DEVICE FAILURE
ANALYSIS SUMMARIES ARE INCLUDED TO ILLUSTRATE THE
CAUSE OF TYPICAL ENCAPSULATED INTEGRATED CIRCUIT
INTERMITTENTS RESULTING FROM FAILURE OF THE LEAD
WIRE«-BOND=INTERCONNECT SYSTEMe (AUTHOR) (U
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AD=718 33¢ 1379 20/11
NAVAL AIR ENGINEERING CENVER PHILANDELPHIA PA ENGINEERING
CEPT (S

A STUDY IR TERMINAL BENDING OF UNIFORM AND
ENCAPSULATED WIRE ROPE WITH LINEAR AND NON=-

. LINEAR CONSTITUTIVE EQUATIONS, ()
JJAN 71 114p BLACK,ROBERT }
. REPT, NO, NAEC=ENG~7683

PROJ: A3405373/72008/1F32441402

UNCLASSIFIED REPORT

DESCRIPTORS: (®CABLES(MECHANICAL), BENDING),
LOADING(MECHANICS), BENDING, DEFORMATION,

CORDAGE, STRAIN(MECHANICS), ENCAPSULATION,

ARRESTING GEAR (u)

s R AU g T ORI gy W

THE REPORT DEVELOPS EQUATIONS FOR THE CALCULATION

OF THE TERMINAL FORCES AND MOMENTS ABOUT A BUJILT=IN
END OF A WIE ROPE WHEN THE UPSTREAM END IS SUBJECTED
TO A TENSILE LOAD APPLIED AT AN ANGLE MEASUREpD FROM
THE DIRECTION TAKEN BY THE LONGITUDINAL AXIS gF THE
ROPE AT THE POINT OF ATTACHMENT. SOLUTIONS FOR

THESE FORCES AND MOMENTS AND THE ROPE CURVATURE ARE
GIVEN ALONG THE LENGYH OF THE CABLE AND THE EFFECT OF
THESE QUANTITIES UPON THE STRANDS ARE NETERMINED,

X THE ANALYSES ARE PRESENTED FOR WIRE ROPE LINEAR AND

W ot e e e

% NONLINEAR CONSTITUTIVE EQUATIONS, (AUTHOR) (W
¥
i
§ .
3
|
;1
59
UNCLASSIFIED ?ZTIHT

EFANRUR U
BRI

W = o




UNCLASSIFIED
0DC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /22ZHY

AD=722 043 9/5
GENERAL MOTORS CORP KOKOMO IND DELCO ELECTRONICS DIv

RELIABILITY EVALUATION OF PLASTIC INTEGRATED
CIRCUITS, tU)

DESCRIPTIVE NOTE: FINAL REPT. 9 JAN 69«9 SEP 70,
JAN 71 171p BEVINGTON,JOHN Rs 3COOK,
JAMES Pe ILITTLE,DAVID Re FINGLE,Le V,
CONTRACT: F30402-49=C=0154 R
MONITOR! RADC,GIDEP TR=71~8,515+00.00,00~F9«10

UNCLASSIFIED REPORT

DESCRIPTORS: (®INTEGRATED CIRCUITS,
*ENCAPSULATION), PLASTICS,
RELIABILITY(ELECTRONICS), ACCEPTABILITY (U

INSUFFICIENT INFORMATION HAS BEEN AVAILABLE %]TH
RESPECT TO THE LONG-TERH STABILITY OF PLASTIC-
ENCAPSULATED MICROCIRCUITSs OF SPECIAL INTEREST IS
THE DEGREE OF SUSCEPTIBILITY OF THESE pPLASTIC
PACKAGES TO SUCH ENVIRONMENTAL STRESSES AS MO]STURE
RESISTANCE (WITH ANO wITHOUT BlAS) AND THERMAL

SHOCKs THE OBJECTIVES_OF THE STUDY ARE TO DETgRM;NE
THE SUITABILITY OF REPRESENTATIVE, PRODUCTION,
PLAST!C-ENCAESULATED INTEGRATED CIRCUITS FOR MILITARY
APPLICATIONS, AND TO DEVELOP METHODS AND TECHNIQUES
FOR ASSESSING AND ASSURING THE RELIABILITY OF SUCH
CIRCUITSe A SERIES 0OF SCREENS AND TESTS WERE
PERFORMED ON SELECTED CIRCUITS, AND DETYAILED FAILURE
ANALYSES WERE MADE TO DETERMINE THE FAILURE MODES AND
MECHANISMS CHARACTER!§7IC OF THE VAR!IQUS TYPES OF
PLASTIC ENCAPSULATIONs THE REPORT INCLUDES DETAILED
TEST RESULTS FROM LONG~TERM TESTS AND FROM SHORT-TERM
HIGHLY ACCELERATED TESTSs COMPARISONS ARE MADE
BETWNEEN PAgKAGE TYPES UNDER THE SAME STRESS .
CONDITIONS, BETWEEN SCREENED AND UNSCREENED GROUPS,
AND BETWEEN STANDARD AND ACCELERATED_TEST RESULTS,.

A STRESS TO DESTRUCTION TEST PROGRAM, INCLUDING
EQUIVALENTY HERMETIC TYPES FOR DIRECT COMPARISON WITH
PLASTIC=ENCAPSULATED DEVICES UMDER SELECTED
ACCELERATED TEST CONDITIONS, WAS PERFORMED.

(AUTHOR) (V)
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AD=722 4g5 9/5 174
GENERAL DYNAMICS/CONVAIR SAN DIEGO CALIF

THERMAL ANALYSIS, ADVANCED AUTOP]ILOT .
FLATPAK MODULE DESIGN RECOMMENDATIONS, (V)

g DEC 647 38p HALLyJs Eo §
CONTRACT: AF 041695)=710
‘ MONITOR: SAMSO TR=7]~86

UNCLASSIFIED REPORT

DESCRIPTORS: (eMODULES(ELECTRONICS), THFRMAL

ANALYSIS), (eAUTOMATIC PILOTS,

MODULES(ELES TRONICS))° (eENCAPSULATION,
MODULES(ELECTRONICS)), DESIGN, THERMAL

INSULATION, THERMAL CONODUCTIVITY, HEAT_ SINKS,
EXPANoED_PLAST!CS, ISOCYANATE PLASTICS, EPOXY

PLASTICS, COMPOSITE MATERIALS, COPPER (U
IDENTIFIERS: METAL PARTICLE COMPOSITES ()

A THERMAL MODEL OF A TYPICAL ELECTRON]¢ FLATPAK
MODULE WAS CONSTRUCTED AND ANALYZED. POLYURETHANE
FOAM AND ALUMINUM«FILLED EPOXY WERE ASSESSED FOR ySEg
AS ENCAPSULATION MATERIALSe THE VALUE OF UTILIZING
COPPER SHEETS AS HEAT CONDUCTIVE PATHS FROM HEAT
GENERATORS TO THE FLATPAK FRAMES WAS ASSESSED, FROM
A LARGE NUMBER OF DIGITAL COMPUTER CALCULATIONS,
ACCUMULATED DATA WERE CORRELATED WITMN SOME
PRELIMINARY TEST DATA. WITH THIS INFORMATION,
DESIGN REZOMMENDATIONS WERE MADE TO ASSIST THE
FLATPAK DESIGNER. IN GENERAL, THE ECONOMICS OF
MATERIAL AND _FABRICATION COSTS MyUST BE COMPARED, BY
THE DESIGNER, WITH THERMAL CHARACTERISTICS OF THg
ENCAPSULATION METHODS, TEMPERATURES ATTAINED gY
CRITICAL HEAT GENERATING ELEMENTS ARE DEPENDENT
UPON: (1) LOCATION RELATIVE TO THE FLATPAK
FRAME,» (2) LENGTH OF ELECTRICAL LEADS AND

. CONNECTIONS. AND (3) CONTACT RESISTANCES OF THE
ELECTRICAL LONNECTIONS AND HEAT CONDUCTIVE SHEETS,
RECOMMENDATIG™S INCLUDE A TABULATION OF ALLOWABLE

. THERMAL RESISTANCE FOR EACH HEAT GENERATOR
CONFIGURATIONs (AUTHOR) (Ul
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AD=722 448 1173 472
NATIONAL CASH REGISTER CO DBAYTON OHIO CAPSULAR RESEARCH
AND PRODUCT DEVELOPMENT DEPT

MICROENCAPSULATED CLOUD SEEDING
MATERIALS . U

DESCRIPTIVE NOTE: FINAL REPT. 15 AUG 69«14 JAN 71,
FEB 71  1s8pP ANDERSON, JERROLD Lo 3

CONTRACT: F19628=70=C=p011

PROJ! AF=8620, ILIR=7=49

TASK: 842008, ILIR=7~49=0!

MONITOR: AFCRL 71-0151

UNCLASSIFIED REPORT

DESCRIPTORS! (eETHYL CELLULOSE, COATINGS),
(®ARTIFICIAL PRECIPITATIONy MATERJALS), (eSODIUM
CHLORIDE, @ENCAPSULATION), (eUREA,
ENCAPSULATIONY, POLYMERS, FOG, PARTICLE SIZE,
PHOSPHATES, OPTICAL PROPERTIES. ADSORPTION,
PRODUCTION, SCATTERING, FEASIBILITY STUDIES,

POWDERS tv)
IDENTIFIERS: oCLOUD SEEDING,
MICROENCAPSULATION (Ul

A PROCESS WAS DEVELOPED FOR ENCAPSULATING
HYGROSCOPIC, CLOUD=-SEEDING AGENTS, SODIUM CHLORIDE
AND UREAs THE ENCAPSULATION PROCESS INVOLVES
DEPOSITING THE COATING POLYMER, ETHYLCrLLULOSE, ONTO
FINELY DIVIDED POWDERS,USING A PHASE SEPARATION=-
COACERVATION TECHNIQUE._THE PROCESS PRODUCES SMALL
ENCAPSULATED AGGREGATES, THE S1ZE AND pISTRIBUTION oOF
WHICH CAN BE VARIED, ENCAPSULATED MATERIALS

PREPARED BY THE PROCESS ARE UNIQUE IN THAT THYY ARE
VOIDp, ESSENTIALLY, OF POWDER FINES. LAPORATORY

TESTS pF BOTH ENCAPSULATED SoDIUM CHLORIDE AND UREA
PROVEED THE POWDERS TO BE RESISTANT TO CLUMPING AND
CAKING ASSOCIATED WITH PREMATURE MOISTURE SORPTION
OCCURRING DURING STORAGE AND HANDLING. THE
ENCAPSULATION COAT!NG POLYMER. EnHYLfELLULOSE, IS
WATER INSOLUBLE, BUT S PERMEABLE TO WaATER VAPOR,
WATE. AND SOLUYES, HENCE. WATER SORPTION AND

PARTICLE GROWTH PROPERTIES RESULTIMG FROM EXPQSURE of
THE ENCAPSULATED PARTICLES TO HUMID ATMOSPHERES ARE
EFFECTED BY DIFFUSION~MASS TRANSPORT PROCESSES.
LABORATORY TESTING OF ENCAPSULATED SODIUM CHLORIDE
AND UREA MATERIALS IN SIMULATED wWARM FOG ATHOSPHERES
REVEALED WATER SORPTION CHARACTERISTICS WHICH WERE
COMPARABLE TO UNENCAPSULATED PARTICLES HAVING
EQUIVALENT DIMENSION, (AU?Hgﬁi tuy
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AD=-724 018 1472 1378 971
ARMY ELECTRONICS COMMAND FORT MONMOUTH N J

le5-KW SOLID=-STATE POWER CYCLER, (h

DESCRIPTIVE NOTE: RESEARCH AND DEVELOPMENT TECHNICAL
. REPT.

APR 71 18P MALINOWSK] ,GREGORY Jo ;
REPT. Nao ECOH-B“[O
. PROJ: DA=1-H=462705-A-056

TASK: 1<H=662705=-A~05401

UNCLASSIFIED REPORT

DESCRIPTORS: (®EMBEDDING SUSSTANCES, TFST
EQUIPHMENT(ELECTRONICS)), (°TRANSISTORS,

ENCAPSULATION)y TIMING CIRCUITS, RELAXATION

OSCILLATORS, SEMICONDUCTOR DEVICES, PULSE

AMPLIFIERSs THERMAL PROPERTIES (v
IDENTIFIERS: POWER CYCLERS (U

THE REPORT DESCRIBES THE DESIGN AND OPERATION OF 4
SOL1p~STATE POWER CYCLER USED IN THE EVALUATION oF
PLASTIC ENCAPSULATED SEMICONDUCTOR DEVICES. THE

CYCLER CAN SWITCH LOADS UP TO 2.0 Xw WITH A

VARIABLE DUTY CYCLE. THIS REPQORT ALSO SHOWS THE
PERFORMANCE OF THE CYCLER AS DESIGNED AND RECOMMENDS
FUTURE MODIFICATIONS FOR ADDED VERSATILITY.

(AUTHOR) tu)
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AD=727 680 678
ARMy NATICK LABS MASS FOOD LAB

DEVELOPMENT OF A STABLE LEAVENING SYSTEM FOR
BAKERY MIXES, tU)

DESCRIPTIVE NOTE: TECKNICAL REPT., ]
MAY 71 27p UMTINA,ANTHONY $KELLEY,NANCY
+EVERSONy THOMAS jWESTCOTTsDONALD Eo 3
REPT. NO. FL=133
PROJ: PE=728012e12
MONITOR: USA=NLABS TR=71=54=~FL

UNCLASSIFIED REPORT

DESCRIPTORS: (eF0QD, STORAGE), CARBON D!OXIDE,

MOISTURE, TEHPERATURE. STABILITY, SODIyM

COMPOUNDS, CARBONATES, PHOSPHATES, ALUMINUM

COMPQUNDS, SEPARATION. ENCAPSULATION, PACKAGING,
MILITARY REQUIREMENTS ‘ Uy
IDENTIFIERS: eCAKE MIXES, CAKE MIX SHELF LIFE,

SODIUM BICARBONATES, SODIUM ALUMINUM PHOSPHATES,

*F00D STORAGE (y)

IN ORDER TO0 PROLONG THE SHELF LIFE OF A PREPARED
BAKERY MIX A LEAVENING SYSTEM WAS DESIRED WHICH wgouLD
PREVENT THE PREMATURE ESCAPE OF CARBON DIUXIDE DUE TO
INTERACTION WITH MOISTURE IN THE PRODUCT DURING
PROLONGED HIGH TEMPERATURE STORAGE« A VARIETY OF
METHODS WAS TRIED WHICH WOULD PROVIDE A BARRIER
BETWEEN THE SODIUM BICARBONA1E AND THE LEAVENING
ACID, SODIUM ALUMINUM PHOSPHATE, AND AVAILABLE
MOISTURE IN THE MIXe. THESE INCLUDED ENCAPSULATING

THE SODIUM BICARBONATE PARTICLES WITH HYDROPHOBIC
MATERIALS SUCH AS HYDROGENATED VEGFTABLE OR ANIMAL
OILs. THE SHORTENING PROTECTED SODIUM BICARBONATE
METHoO WAS DEVELOPED INTO A TWO LAYERED BAKERY MIX,
SEPARATING THE SODIUM BICARBONATE FROM THE MOISTURE
CONTAINING INGREDIENTS OF THE MIX. PHYSICAL
SEPARATION OF THE SODIUM BICARBONATE WAS ALSO
INVESTIGATED BY PACKAGING THE SODJUM BICARBONAYE IN A
MOISTURE PROOF POUCH FROM WHICH IY CcouLD BE MIXEp
WITH THE REMAINING [NGREDIENTS AT THE TIME OF BAKING. .
IT ¥AS FOUND THAT BOTH THE PHYSICALLY SEPARATED AND
THE SHORTENING = PROTECTED SODIUM BICARBONATE IN A
LAYERED MIX METHOD WERE SUCCESSFUL IN PREVENTING THE

PREMATURE ESCAPE OF CARBON DIOXIDE. (AUTHOR) (V)
UNCLASSIFIED /ZLINT
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AD=729 680 877 20711
BATTELLE MEMORIAL INST COLUMBUS OHIO COLUMBUS LABS

THE EFFECT OF FLUIDS AND CYCLIC LOADING ON

THE ELASTIC CONSTANTS OF ROCKS, (U
DESCRIPTIVE NOTE: SEMIAMNUAL REPT, 18 DEC 70=18 JUN
71,
AUG 71 29p LA MORI,PHILLIF No 3

CONTRACT: HO210007, ARPA ORDER-1579

UNCLASSIFIED REPORT

DESCRIPTORS?!_ (*SEDIMENYTARY ROCK, CTRUCTURAL

PROPERYIES), LOADING(MECHANICS), CRACKS,

POROSITY, ELASTICITY, COMPRESSIVE PROPERTIES,

ACOUSTIC PROPERTIES, EXPERIMENTAL DATA (y)
IDENTIFIERS! ACOUSTIC VELOCITY ()

SIMULTANEOUS MEASUREMENTS OF ACOUSTIC VELOCITY AND
LINEAR STRAIN HAVE BEEN MADE ON SAMPLES OF SALEM
LIMESTONE AND BEREA SANDSTONEe CYCLIC LOADING
CONDITIONS OF 0=]=Q=5-0-8=0 KB WERE MADE ON THESE
SAMPLES. THE RESULTS SHOW THAT THIN CRACKS HAVE A
LARGE EFFECT ON ACOUSTICALLY MEASURED PROPERTIES AND
LITTLE EFFECT ON LINEAR STRAIN. BOTH ROCK SAMPLES
ARE QUITE POROUS AND EXHIBIT THE CRUSHING MODE OF
FAILURE: AT 15 KB FOR THE LIMESTONE, 5 KB FOR

THE SANDSTONEe THIS CRUSHING GREATLY DECREASES THE
STATIC MODULUS BUT CHANGES THE ACOUSTIC MODULUS ONLY
SLIGHTLYs A PECULIAR KNEE DEVELOPS IN THE VELOCITY
CURVE NEAR THE PRESSURE OF THE CRUSH=UP AND APPEARS
TO BE AN INDICATOR OF ITs THE RESULTS SUGGEST THAT
VOLUME MEASUREMENTS OF ELASTIC CONSTANTS ARE 710 BE
PREFERRED TO ACOUSTIC MEASUREMENTS FOR EVALUATINg
EXCAVATION OF ROCK, (AUTHOR) (U
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AD=729 49) 1278
SOUTHWEST RESEARCH INST SAN ANTONIO TEX

PREPARATION OF CAPSULES. (U)

DESCRIPTIVE NOTEY FINAL REPT. 1| AUG 70-31 JUL 71,
SEP 71 8P ADAMS LEON M, 3

CONTRACT: NOOO!4=7]~CuD027

PROJ! NR=356~509, SWRI«0]=2928=0]

UNCLASSIFIED REPORT

DESCRIPTORS: (SENGAPSULATION, REVIEWS),
POLYVINYL ALCOHOL, PREPARATION, MATERIALS ()

A GOVERNMENT=FURNISHED MATERIAL WAS SUCCESSFULLY
ENCAPSULATED, AND A NUMBER OF SMALL VIALS OF THE
RESULTING CAPSULES WERE SUPSLIED TO THE OFFICg Of
NAVAL RESEARCH FOR TESTING, THE BEST CAPSULE

SHELL FORMULATION EVALUATED WAS PREDOMINANTLY
POLY(VINYL ALCOHOL)+ (AUTHOR) (U
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AD=73p 908 1174
NATIONAL CASH REGISTER CO DAYTON OHIO CAPSULAR PRODUCTS
RESEARCH AND DEVELOPMENT

ODEVELOPMENT OF MULTIPURPOSE CAPSULAR ADHESIVE

SYSTEMS. (U
DESCRIPTIVE NOTE! FINAL REPT., )
MAY 7} 60P PETERS,GAVIN H, ;SCHAAB,
CARL K, JHILBELINK,RONALD D, ;DAVIS,TERRY
Re .
CONTRACT: DAAA21=4B8-C-0581
MONITOR: PA TR=4215

UNCLASSIFIED REPORT

DESCRIPTORS: (®ADHESIVES, PLASTICS), EPOXY
PLASTICS, POLYESTER PLASTICS, AGING(MATERIALS),
ENCAPSULATION, STABILITY, UNDERWATER (u)

A UNIQUE, POLYESTER=EPOXY ADHESIVE SYSTEM WAS
DEVELOPED WHICH CURES VERY RAPIDLY UPON MIXING OF ITS
TWO COMPONENTS AND ADHERES TO A MULTITUDE OF
SUBSTRATES UNDER VARIQUS ENVIRONMENTAL CONDITIONS,
EACH OF THE TWO LIQUID ADHESIVE COMPONENTS CAN BE
ENCAPSULATED TO FORM 'PSEUDO SALIDS®s MIXING

TOGETHER OF THE TW0o CAPSULAR COMPONENTS INTO THE
PROPER RAT10 FORMS A STABLE, 'ONE CAN,' DRY POWDgR
ADHESIVE K THAT IS EASILY ACTIVATED UPON RUPTURE OF THE
CAPSULESe THIS RAPID CURING CAPSULAR ADHESIVE

SYSTEM, WITH ITS IMPROVED STABILITY, HANDLING AND
LOGISTICS CHARACTERISTICS DUE TO ENCAPSULATION, WAS
FURTHER CHARACTERIZED OURING THE SECOND PHASE OF THE
PROGRAMs CAPSULAR ADHESIVE STABILITY WAS FOUNp Tg

BE NINE MONTHS UNDER LABORATORY CONDITIONS WITH THE
EPOXY COMPONENT BEING THE LIMITING FACTOR, SEVERAL
FORMULATION VARIATIONS WERE MADE THAT AFFECTEp CURE
TIME, BOND STRENGTH AND ADHESION PROPERTIES.
ENCAPSULATION OF EACH OF THE TWO COMPONENTS WAS
EASILY SCALED UP THROUGH THE PILOT=PLANT STAGE.
SEVERAL MECHANICAL ADHESIVE APPLICATOR DESIGNS WERE
CEVELOPED AND EVALUATED FOR THE EXTRUS[ON AND
APPLICATION OF BOTH THE CAPSULAR ADHESIVES AND THE
SAME FORMULATIONS IN THEIR LIQUID, UMENCAPSULATED
FORMSs (AUTHOR) ()
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AD=804 551 9/1 975
RADIO CORP OF AMERICA SOMERVILLE N J ELECTROMIC COMPONENTS
AND DEVICES

TRANSISTOR, VHF, SILICON; POWER, LINEAR, 30~MHZ, 100
WATTS PEP. (U

DESCRIPTIVE NOTE! FINAL REPTs 1 JUN 65+30 JUN 66,y
DEC 46 123p ROSENZWEIG,Re JCHANGy2, F,

CONTRACT: DA=28=043«AMC=013827(E)

PAOU2 DA=1E4=22001=a=(354

MONITOR: ECOM 01787aF

UNCLASSIFIED REPORT

DESCRIPTORS: (®TRANSISTORS, eVERY HIGH FREQUENCY),
(ePOYER AMPLIFIERS, eSILICON), ELECTRIC POWER
PRODUCTION, GAIN, MODULATION, DISTORTION,

CAPACITANCE, CLECTRIZAL IMPEDANCE, RESISTORS,
STORAGE, LIFE EXPECTANEY, RADIOFREGUENCY
INTERFERENCE. ENCAPSULATION, SILICONE PLASTICS ()

THIS REPORT DESCRIBES THE WORK PERFORMED IN THE
DEVELOPMENT AKD FABRICATION OF A LINEAR AMPLIFIER
TRANSISTOR WITH A GOAL OF 100 WATTS PEP AT 30
MEGAHERTZ WITH =30 DB INTERMODULATION DISTORTION,
15-08 POWER GAIN, AND EFFICIENCY GREJTER THAN 35
PERCENTs THE TRANSISTQR STRUCTURE INCORPORATES
DIFFUSED BALLAST RESISTANCE FOR SECOND.BREAKDOWN
PROTECTIONe A TEMPERATURE~COMPENSATING DIGDE HAS

BEEN PLACED INSIDE THE TRANSISTOR PACKAGE TO PROVIDE
CLASS AB BIAS=POINT CONTROLe THE PACKAGE S5 A
UNIQUELY DESIGNED STUD PACKAGE HAVING SHORT, FLAT,
Low INDUCTANCE, ISOLATED TERMINALS. THERE ARE FOUR
ISOLATED TERMINALS: THREE TERMINALS FOR THE
TRANSISTOR AND ONE TERMINAL FOR THE DIODE. THE )
PELLET 15 SEALED BY ENCAPSULATION IN A SILICON RESIN,
PERFORMANCE DATA ON THE SUBMITTED FINAL SAMPLES
REVEALS THAT 20 PERCENT OF THE TRANSISTORS WERE
CAPABLE OF ATTAINING THE MAJOR GOAL OF {00 #ATTS

PEP WITH ~30 DB INTERMODULATION DISTORTION,

MEDIAN POWER GAIN ON SAMPLE TRANSISTORS WAS 14 Dp
AND CCLLECTOR DIFFERENCES WERE NEAR 50 PERCENT. THE
DEVICE WAS CAPABLE OF 150 WATTS DISSIPATION AT ROOM
TEMPERATUREe (AUTHOR) ()
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AD=815 470 9/ 1378
GENERAL DYNAMICS/POMONA CALIF

CORROSION PREVENTION/DETERJORATION CONTROL IN
ELECTRONIC COMPONENTS AND ASSEMBLIES. (U

DESCRIPTIVE NOTE: FINAL SUMMARY ENGINEERING REPT.,
66  152p SPARLINGyRs He 3§

REPT, NO. CR=$=347-958-00]

CONTRACT: DA=01=021-AMC~1264]1(2)

PROJ: DA~1400-A019

UNCLASSIFIED REPORT

DESCRIPTORS! (eELECTRONIC EQUIPMENT, ¢CORROGSION
INHI3ITION), (eRELIABJLITY(ELECTRONICS),
CORROSION !NHIBITION). DEGRADATION, MATERIALS,
PROCESSING, stLECTION. ENVIRONMENT, PROTECTIVE
TREATMENTS. COATINGS, ENCAPSULATION, BONDING,
SOLDERING, WELDING, PACKAGING tu)

THE PURPOSE OF THIS DQCUMENT IS TO FOCUS THE
ATTENTION OF DESIGNERS ON CORROSION AND THE
CONSEQUENT DEGRADATION OF RELIABILITY of ELECTRONIC
ITEMSe THE REPORT POINTS OUT DANGEROUS

COMBINATIONS OF MATERIALS AND PROCESSES, EMPHASIZES
THE IMPORTANCE OF PROPER SELECTION OF MATERIALS, AND
PROVIDES THE DESIGNER WITH MODERM TECHNIQUES FOR
PREVENTION OF DETERIORATIONs THE AIM OF THIS

REPORT IS NOT TO DICTATE DESIGN, BUT TO HELP THE

DESIGNER MEET ENVIRONMENTAL REQUIREMENTS. Uy
UNCLASSIFIED 72Z2ZHY
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AD=82§ 915 /5 20712
RESTERN ELECTRIC CO IWC NEW YORK

MICROWAVE DIODE RESEARCH. (v

DESCRIPTIVE NOTE: REPT, NO, 26 (FINAL), 10 JUN 65-9

JUN &7, . i
ocT 67 _ 35P CICCOLELLA,Ds F, 3DE

LOACHsBs Co s JRoIMARINACCIO)Le Pe SMISAWA,
Te §SMITH)Ke Do 3§

CONTRACT: DA=28«043=AMC=01445(E)

PROJ: DA=1E6=22001-A=056

TASK: 1E6=22001=A=054=04

MONITOR: ECOM 0l445aF

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PREPARED IN _COOPERATION WITH BELL
TELEPHONE LABS+, INCey, WHIPPANY, No Jo

DESCRIPTORS: _(®AVALANCHE {MIOODES, eMICROWAVE
OSCILLATORS), MICROWAVE FREQUENCY, GERMANIUM,

SILICON, ENCAPSULATION, CRYSTAL OSCILLATORS,
MANUFACTURING METHODS th
IDENTIFIERS? oIMPATT OSCILLATORS (v

THE WORK DESCRIBED IN THIS REPORT IS PART OF 4

BROAD PROGRAM OF CONTINUING THEORETICAL AND
EXPERIMENTAL STUDIES TO ACHIEVE IMPROVED MICROWAVE
SEMICONDUCTOR DIODES AND COMBINATION MICROWAVE
DEVICESs OF IMMEDIATE PARTICULAR INTEREST 1S THE
RESEARCH AND DEVELOPMENT EFFORT DIRECTED TOWARD
CLARIFYING THE RELATIONSHIP BETWEEN STRUCTURE ANp
BEHAVIOR OF AVALANCHE TRANSIT«TIME D!0DE OSCILLATORS
AND IMPROVING THEIR MICROWAVE PERFORMANCEe. CHAPTER

| DESCRIBES EXPERIMENTAL WORK PERFORMED IN AN EFFORT
TO 0BTAIN MAXIMUM MICROWAVE CW OUTPUT FROM A SINGLE
ENCAPSULATION, SPECIFICALLY BY USE OF SEVERAL SMaLL
SILICON WAFERS MOUNTED ON A COMMON PEDESTAL.

CHAPTER 2 EXPLORES, ANALYTICALLY AND BY

EXPERIMENTS, THE POSSIBILITIES OF OPERATING SEVERAL
AVALANCHE WAFERS §* PARALLEL FOR HIGHER POWER AND/OR
HIGHER EFFICIENCY« CHAPTER 3 SUMMARIZES AND PLACES
IN PERSPECTIVE THE RESULTS ACHIEVED IN TWO YEARS?
WORK ON THE PRESENT CONTRACT, WHICH HAS COVERED THE
EVOLUTION OF AN EXPERIMENTAL DEVICE INTO AN
EFFICIENTy RUGGED MICROWAVE SOURCEe (AUTHOR) (U}
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AD=822 016 975
WESTERN ELECTRIC €O INC NEW YORK
MICROWAVE DIODE RESEARCH., ()
DESCRIPTIVE NOTE: INTERIM REPT. NOo. 4, 10 SEP 66=9 MAR
67'ocT 67 31p CICCOLELLA,Ds F, ;GIBBONS,

Ge ;RULISON,Re L, }
CONTRACT: DA=28-043-AMNC=01445(E)
PROJ: DA=]E4=22001=A=056
TASK: 1£6=22001-A-054«04
MONITOR: ECOM D1445«4

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: PREPARED IN_COOPERATION WITH BELL
TELEPHONE LABSe, INCs, WHIPPANY, N Jo

DESCRIPTORS! (®AVALANCHE DIODES, eMICROWAVE
OSCILLATORS), THERMAL STRESSES, SILICON, .
ENCAPSULATION, RADIOFREQUENCY POWER, GERMANIUM,
SUPERHIGH FREQUENCY, EFFICIENCY, THERMAL

PROPERTIESy PACKAGING (U
IDENTIFIERS! IMPATT(IMPACT AVALANCHE TRANSIT
TIME) t\

WORK ON THE FABRI{CATION AND TESTS OF IMPROVED
SILICON INPATT OSCILLATORS IS DESCRIBED IN

CHAPTER le EFFORT KPS BEEN CONCENTRATED ON THE

P=-N DIQODE STRUCTURE BECAUSE OF ADVANTAGES IN PROCESS
YIELO AND IN DIODE PERFORMANCE. A NEW AND MIRE
RUGGED ENCAPSULATION HAS BEEN USED FOR MOST OF THE
DIODES FABRICATED IN THIS PERIOD; THIS FACILITATES
CIRCUIT MOUNTING AND THERMAL ODESIGN. IN THIS
ENCAPSULATION A SINGLE SILICON OIODE HAS PROVIDED
1500=My CW QUTPUT POWER, AND MANY UNITS IN THE 4~T0O
6~GH?Z RANGE HAVE GIVEN POWER OUTPUY GREATER THAN
ONE NATTe. FABRICATION AND TEST RgSULTS OBTAINED
WITH GERMANIUM PaN IMPAIT DIODES, SUPPQRTED IN PART
BY THE PRESENY CONTRACT, ARE REPORTED [N CHAPYER
[l. THIS WORK HAS RESULTED IN THE HIGHEST CW
EFFICIENCY (12¢1 PERCENT) SO FAR OBTAINED WITH
IMPATT DEVICES, AND CW POWER OUTPUT IN EXCESS oOF
500 MW AT 6 GHZ+ THERMAL DISSIPATION PROBLEMS

ARE MORE SEVERE WITH GERMANIUM THAN SILICON: THE
AVERAGE BURNOUT TEMPERATURE APPEARS To BE ABOUT {50
Co (AUTHOR) {U)
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AD=823 785 1572
STANFORD RESEARCH INST MENLO PARK CALIF
MICROENCAPSULATION, (U
DESCRXPTIVE,NOTE: SPECIAL TECHNICAL REPTe NO« 17+ APR
64=JyN 47,
JUN 67  94p BREEN)We He §GIRSON,R,
We 3RADDINGSe By §SIRINEsGe Fe ;BROVN,A.
Ge §

CONTRACT: DA=180035=AMC=122(A)
PROJ: SRi=PAU~4900
TASK: 18522301A08301

UNCLASSIFIED REPORY

DESCRIPTORS: (9ENCAPSULATION, eCHEMICAL WARFARE

AGENTS), (eDISSEMINATION, CHEMICAL WARFARE

AGENTS), (6CS AGENTS. ENCAPSULATION),

POLYHERS, SOL‘TiONS. POLYVINYL ALCOHOL,

COATINGS, DRYING, SPPAYS, AlIR, SOLVENTS.

FREEZE DRYING (U
IDENTIFIERSY MICROENCAPSULATION tv)

POTENTIAL CONTRIBUTIONS OF MICROENCAPSULATION TO
DISSEMINATION SYSTEMS INCLUDE REDUCTION OF AGENTa
HANDLING HAZARDS, PRESIZING; STABILIZATION BY
ISOLATIONs PROTECTION FROM HOSTILE ENVIRONMENTS, AND
SUSTAINED RELEASE, AS WELL AS POSSIBLITIES FOR NEW
SYSTEMS BASED ON_IMPACTION CAPSULES OR LARGE,
EXPLOSIVZ=~COATED, SELF=-DISSEMINATING CcAPSULES, IN
TH1S PROGRAM ENCAPSULATION OF A WIDE RANGE OF ACTIVE
AND INACTIVE MATERIALS WAS CARRIED OUT USING NCR-
TYPE PROCESSES To ASSESS REAL CAPABILITIES AND
LIMITATIONS FOR APPLICATIONS TO BOTH EXISTING AND NEW
DISSEMINATION SYSTEMS, GENERIC PROCEDURES WERE
DEVELOPED _FOR ADAPTATION OF MICROENCAPSULATION TO NEW
MATERIALSy PRIMARILY USING GELATIN OR POLYVINYL
ALCOHOL (PVA) AS WALL MATERIALS, AND A VARIETY OF
SPECIAL SAMPLES WAS PREPARED FOR EVALUATION STUDIES
AT STANFORD RESEARCH INSTITUTE AND AT
EDGEWOOD ARSENAL, MAJOR EFFORTS WERE DEVOTED
TO PRODUCTION AND STUDY OF SUSTAINED~ PELEASE
INHALABLE CAPSULES, 1-10 MICROONS IN DIAMETER,
PARTICULARLY IN RESPECT TO POSSIBILITIES FOR
PROLONGED=EFFECT €S, ¢S CAPSULES WITH ROTH
GELATIN AND PVA WALLS WERE PREPARED IN THIS SIZE
RANGE AND CS RELEASE INTO AQUEOUS MEDIA WAS SHOWN
TO BE CONTROLLABLE IN RATE OVER A RANGF TO TWOQ ORDERS
OF MAGNITUDE LESS THAN FOR NONCAPSULAR CS.
) : ()
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AD=-B27 272 1872 774
STANFORD RESEARCH INST MENLO PARK CALIF

RESEARCH STUDIES ON THE DISSEMINATION qoF SOLID AND

LIQUID AGENTS, (y)
DESCRIPTIVE NOTE! FINAL REPT. APR 64-DEC 67, _
pEC &7 138p POPPOFFyle Go §THUMAN,¥.
Ce 3§

CONTRACT: DA=18-035-AMC~122(A)
PROJ: DA=1B522301A081, SRI~PAU-4900
TASK: 18522301A0810)

UNCLASSIFIED REPORTY

DESZRIPTORS! (OCHEMICAL WARFARE AGENTS,

CISSEMINATIONY , SOLIDS, LIQUIDS, AEROSOLS,

EXPLOSIVE MATERIALS, ELECTROSTATICS, DETONATIONS,

SHOCK WAVES, IGNIT!ON, PYROTECHNICS, PYROLYSIS,
OXIDATION, DEGRADATION, CONDENSATION, ULTRASONIC
RADIATION, PNEUMATIC SYSTEMS, ENCAPSULATION,

HYDROLYSIS, EQUATIONS OF STATE, ENTROPY,

ATOMIZATION, POWDERS (V)
IDENTIFIERS: POINT=SOURCE DISSEMINATION '

THE 0BJECTIVE OF THE PROGRAM WAS TO PROVIDE BaSIC
INFORMATION NECESSARY FOR AN OVERALL IMPROVEMENT of
CHEMICAL AGENT DISSEMINATION TECHNIQUES. STUDIES
WERE MADE 9F EXPLOSIVE GENERATIONS OF AEROSOLS
(MECHANICS OF EXPLOSIVE PROCESSES}) DETONATION,
SHOCK, AND REACTION PROCESSES; IGNIT!ON PROCESSES;
COMMINUTION PROCESSES) THERMAL AND PYROTECHNIC
GENERATION OF AEROSULS (THERMAL AND PYROTECHNIC
PROCESSESS PYROLYTIC AND OXIDATIVE DEGRADATION
PROCESSES? CONDENSATION PROCESSES)? “'LTRASONIC:
PNEUMATICy AND ATOMIZATION PROCESSESY ELECTROSTATIC
PHENOMENA ASSOCIATED WITH AEROSOL PRODUCTION} THg
APPLICATION OF MICROENCAPSULATION TO AEROSOL
GENERATJON AND ENHANCEMENT; AND NATURAL AEROSOL
GENERATION, A CRITICAL SUMMARY OF THE PROGRAM AND
RECOMMENDATIONS FOR FUTURE WORK S FIRST PRESENTED.
THIS IS FOLLOWED BY 4 DISCUSSJON OF ACCOMPLISHMENTS
AND RECOMMENDATIONS FOR FUTURE RESEARCH IN EACH oOF
THE STUDY AREAS LISTED ABOVE, WITH REFERENCE TO
PROGRAM REPORTS (22 SPECIAL TECHNICAL REPORTS

AND 13 QUARTERLY PROGRESS REPORTS) FOR

DETAILSs (AUTHOR) ()
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AD=-838 791 9/1 1378
NAVAL AMMUNITION DEPOT CRANE IND

MICRO=-NOTES. INFORMATION ON MICROELECTRONICS FOR
NAVY EQUIPMENTS. ()

AUG 48 52p
REPT, NO¢ NAD=CR=MICRO NOTES-25
MONITOR! 1IDEP 515400400¢00=X9=11

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: .SPONSORED BY NAVAL AIR SYSTEMS
COMMAND, WASHINGTON. De Co AND NAVAL ELECTRONICS
SYSTEM COMMAND, WASHINGTON, Des Co

DESCRIPTORS: (ONAVAL EQUIPMENT,
*MICROMINIATURIZATION(ELECTRONICS)),
(SEMICONDUCTOR DEVICES,: ®ENCAPSULATION),
RELIABILITY(ELECTRONICS), EPOXY PLASTICS,
TRANSISTORS, SEMICONDUCTORS, MILITARY
REQUIREMENTS, INTEGRATED CIRCUITS, PLASTIC COATINGS,
REPORTS (V)

CONTENTS: RELIABILITY ASSESSMENT OF EPOXY
TRANSISTORS] PRESENT RELIABILITY STATUS CF PLASTIC
= ENCAPSULATED SEMICONDUCTORS AND AN EVALUATION oOF
THEIR POTENTIAL FOR USE IN MILITARY SYSTEMSS
SUMMARY OF SIGNETICS PRESENTATION INCLUDING
PROPOSED GENERAL SPECIFICATIONS PLASTIC
SEMICONDUCTORS? WESTINGHOUSE GOLDILOX INTEGRATED
CIRCUITS OFFER MILITARY RELIABILITY IN PLASTIC
PACKAGESY PLASYICS FOR SEMICONDUCTOR PACKAGING}S
RELIABILITY OF PLASTIC INTEGRATED CIRCUITS: G-12
REPORT ON 'PLASTIC' INTEGRATED CIRCUITS; PLASTIC/
EPOXY SEMICONDUCTORS} USE OF PLASTIC ENCAPSULATED
TRANSISTORS AT HAZELTINE] AN EVALUATION OF

PLASTIC ENCASED SEMICONDUCTORS}? SELECTION AND
CONTROL OF PLASTICS FOR SEMICONDUCTOR PACKAGINGS
PLASTIC MICROCIRCUIT RELIABILITYS SUMMARY OF
PRESENTATION ON PLASTIC ENCAPSULATED TRANSISTORS;
SUMMARY OF PRESENTATION ON PLASTIC ENCAPSULATED
TRANSISTORS) POSITION OF THE NAVAL APPLIED

SCIENCE LABORATORY ON THE MILITARY USE OF PLASTIC
ENCAPSULATED SEMICONDUCTOR DEVICES} AN R AND D
PROGRAM TO DEVELOP POLYMERIC ENCAPSULANTS FOR SOLID
STATE ELECTRONIC COMPONENTS, (V)

'v4
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AD=845 071 971 1378
NAVAL AMMUNITION DEPOT CRANE IND

MICRO NOTES, INFORMATION ON MICROELECTRONICS
FOR NAVY EQUIPMENTS, tu:

‘ JAN 69 82p
MONITOR: IDEP 515,00¢00¢00~X9~}3

UNCLASSIFIED REPORT

DESCRIPTORS: (eNAVAL EQUIPMENT, i
*MICROMINIATURIZA ION(ELECTRONICS)),
(#SEMICONDUCTOR DEVICES, eENCAPSULATION),
RELIABILITY(ELECTRONICS), EPOXY PLASTICS,
TRANSISTORS, SEMICONDUCTORS, INTEGRATED CIRCVITS,

PLASTIC COATINGS, REPORTS tyu)
IDENTIFIERS? AN/AWS=27, METAL OXIDE
SEMICONDUCTORS, AVIONICS ty)

THE REPORT IS_AN EFFORT TO _DISSEMINATE INFORMATION

ON EVALUATION, APPLICATION, AVAILABILITY, RESEARCH

AND DEVELOPHMENT, AND STANDAROIZATION ACTIVITY
PERTAINING TO STATE-OF=THE=ART MICROELECTRONIC
CIRCUITS, DEVICES, AND MATERIALS, WITH A VIEW TOWARD
AVO1DING DUPLICATION OF EFFORT AND MAKING MAXIMUM USE
OF TECKNICAL RESQURCESe (AUTHOR) vy

S
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AD=B849 285 $124 20713
MONSANTO RESEARCH CORP ST LOUIS MO

RHEQLOGY OF ROD«LIKE PARTICLES IN VIScoUS
MEDIAe PART I+ FORMATION OF COMPOSITES
FROM SINGLE FIBERS, ty)

_FEB_ 69 H6p TAKANOG ,MASAHARU 3}
REPT, NO, NOOO14=47-C-0218
CONTRACT: NOOOl4=66~C=D218y ARPA ORDER-§73
PROJ: NR=354-484

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPORT ON MONSANTO/WASHINGTON
UNIV,, ARPA ASSOCIATIGN PROJECT DEVELOPMENT OF HIGH
PERFORMANCE COMPOSITES.,

DESCRIPTORS: (eCOMPOSITE MATERJALS, MANUFACTURING
METHODS)s GRAPHITE, BORON; CARBON FIBERS,
FIBERSy GLASS TEXTILES, RHEOLOGY, ANISQOTROPY, _
SCATTERINGy MATHEMATICAL MODELS, ENCAPSULATION,
MECHANICAL PROPERTIES, DENSITY, EPOXY PLASTICS,
SOLVENTS (U

THE TECHNIQUE DEVELOPED FOR PREPARING MOLDING
COMPOUNDS OF HIGH MODULUS FIBERS BY ENCAPSULATING
BUNDLES OF SHORT FIBERS WITH RESIN IS DIFFICULT To
APPLY 70 INDIVIDUALLY DISPERSED FiBERS,

PRELIMINARY MODEL STUDIES CARRIED OUT ON SHORT

GLASS FIBERS HAVE DEMONSTRATED THAT THE CRITICAL
CONCENYRATION FOR PROCESSING SINGLE FIBERS, RATHER

THAN FIBER BUNDLES, IS VERY LOW [N AQUEOUS SYSTEMS,

BUT CAN BE SIGNIFICANTLY INCREASED BY USE OF VIScoUs
MEDIA AND HIGH RATES OF SHEARs (AUTHOR) ()
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AD=854 304 9/1
AUTONETICS ANAHEIM CALIF

INVESTIGATION ¢F PLASTIC EFFECYS ON

SEMICONDUCTOR RELIABILITY. (U3
DESCRIPTIVE NOTE: FINAL REPT., 22 DEC 67-31 DEC é8,
MAY 69 1GlpP VALLES,A« Ce 3ANDERSON,R.
Jo

REPT. NQ. C8‘387/501

CONTRACT: FI0502«48=C=-0125

PROJ:! AF~5519

TASK: 551904 .

MONITOR! RADC,IDEP TR“¢9«82,742:00.00¢00«F9«0]1

UNCLASSIFIED REPORT

DESCRIPTORS: (eTRANSISTORS,
RELIABILITY(ELECTRONICS}), (EM™EDDING
SUBSTANCESs CHEMICAL CONTAMINATION), TRANSISTORS,
EPOXY PLASTICS, SILICONE PLASTICS, IMPURITYIES,
lIONS, FAILURE(ELECTRONICS)y STRESSES,
ENCAPSULATION tu)

THE OBJECTIVE OF THE PROGRAM WAS TO STUDY THE

EFFECTS PRODUCED WHEN I1ONS PURPOSELY WERE INTRODUCED
INTO PLASTICS ANpD USED ON TRANSISTORS. A MATERIALS
ZURVEY RESULTED IN THE SELECTION OF SEVERAL CANDIDATE
HIGH PURITY EPOXY RESINS AND SEMICONDUCTOR GRADE
SILICONE COATINGS, THESE PLASTICS WERE THEN

SCREENED USING MECHANICAL:¢ PHYSICAL, AND CHEMICAL
TESTSe ONE EPOXY AND ONE SILICONE WERE SELECTED

FOR FURTHER FUNCTIONAL TESTING AS SEMIZONDUCTOR
COATINGSs A METHOD WAS DEVELOPED FOR DOPING THE

TWO SELECTED RESINS WITH IONS BY DISPERSING THEREIN
METAL SALTS OF ORGANI~ ACIDS OF ORGANO-METALLIC
COMPOUNDSe NOPANTS WERE ORGANIC SALTS oF SODIuUM,
MAGNESIUM, ZINC, OR AN ORGANO-METALLIC COMPQUND
CONTAINING CHLORIDE IONS« THE DOPED PLASTICS WERE
THEN APPLIED AND CURED OVER TEST NPN TRANSISTORS,

THE EFFECTS OF EACH ION ON THE TRANSISTOR

PARAMETERS WERE ASCRIRTAINED AFTER SU UECTING THE
OEVICES 7O ELEVATED TCMPERATURE~REVERSF BIAS AND HIGH
HUMIDITY REVERSF B7AS STRESSESs (AUTHOR) ()

i
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CORPORATE AUTHOR - MONITORIMG AGENCY

*AIR FORCE CAMBRIDGE RESEARCH LABS L G

HANSCGM FIELD MASS
x x % -

AFCRL=-71-0151

MICROENCAPSULATED CLOUD SEEDING

MATERIALS.
AD=722 448 .

#AIR FORCE QFFICE OF SCIENTIFIC
RESEARCH ARLINGTON VA  *
® ¥ &
AFOSR~1001

ANALOG COMPUTER RESEARCH INTO
THE ENCRGY-EXCiIANGE BETWEEN GASES
AND SOLIOS.
AD-605 156

*AJR FORCE WEAPONS LAB KIRTLAND AFB N
MEX

* k %
AFWL-TR=6U-167
ENCAPSULATION OF VIRUSES,
AD-620 933

*ARMY ELECTRONICS COMMAND FORT
MONMOUTH N J
* % X
ECOM-01387-F
TRANSISTOR:r VHFs SILICOM,
POWERs LINEARs 30~MHZy» 100 WATYS
PEP,
AD~804 551

* % %
ECOM~01424~2
LOW COST INTEGRATED CIRCUIT
TECHNIQUES.,
AD-631 491
£ % %

ECOM~01424~3
LOW COST INTEGRATED CIRCUIT
TECHNIQUES.
AD-635 183
x ¥ %
ECOM=-014U45~F
MICROWAVE DIODE RESEARCH.
AD-821 915
LE I

ECOM~-01445-4
MICROWAVE DIODE RESEARCH.

AD-822 016
LI

0~1

ECOM-0152L -4
RESISTORS FOR MICROPOWER
CIRCUITS.
AD-4E9 906 .
ok X
ECOM~-2879
PRELIMINARY INVESTIGATION OF
PLASTIC ENMCAPSULATED TRANSISTORS.
AD~660 349
+ X & %
ECOM~3410
1.5-KW SOLID-STATE POWER
CYCLER,
AD-726 018

*ARMY ELECTRONICS LABS FORT MONMOUTH N
J
¥ Ok %
ER £ 1101
ENCAPSULATING RESINS AND
POTTING COMPOUNDS
AD=096 112

*ARMY NATICK LABS MASS FOOD LAR
* % %
FL-133
DEVELOPMENT OF A STABLE
LEAVENING SYSTEM FOR BAKERY MIXES.,
(USA-HLARS=TR=T1-54=FL)
AD-727 680

*ARMY NATICK LABS MASS
X &k ¥
USA=HLANS=TR=T71~SU~FL
DEVELOPMENT OF A STADLE
LEAVERTING SYSTEM FOR BAKERY MIXES.
AD-727 680

*AUTONETICS ANAHEIM CALIF
x X &
C8~387/501
INVESTIGATION OF PLASTIC
EFFECTS ON SEMICONDUCTOR
RELIABILITY.
{RADC-TR~6¢~82)
AD-854 306

*BATTELLE MEMORIAL INST COLUMBUS OHIO

COLUMBUS LABS
* % %

TRE €FFECT OF FLUIDS AND CYCLIC

UNCLASSIFIED



UNCLASSIFIED

BEL~GEN
LOADING CN THE ELASYIC CONSTANTS OF CALIF MISSILE AND SPACE SYSTEMS
ROCKS. ‘ D1V
AD=729 680 %k
. SM=48410
*BELL TELEPHONE LABS INC WHIPPANY N J STRESS ANALYSIS OF
.5 ENCAPSULATION MATERIALS FOR WELDED
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