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Ths Reliabitity Analysis Center is a DOD Information Analysis Center

under contract to the Rome Air Development Center, AFSC

operated by UT Resesrch Institute

The Relinbility Analysis Center (RAC) is a service for the dissemination of reliability and experience
infor;wation on microcircuit devices, including integrated circuits, thick and thin film ciicuits, hybrid
device; and larqe scale arrays (LSI) employed in military, space and commercial application.

The R..C . .es and disseminates informatton that is generated during all phases of device fabrication,
testing, :quipment assembly, and operation. RAC data files are continually updated through information
oollected from independent R & D testing laboratories, device and equipment manufacturers, government
agencies, and field installations.

REQUESTS FOR TECHNICAL ASSISTANCE AND INFORMATION ON AVAILABLE RAC SERVICES
AND PUBLICATIONS MAY BE DIRECTED TO:

Harold A. Lauffenburger

Relisbility Analysis Center (RBRAC)
Rome Air Development Canter
Griffiss Air Force Base, NY 13441
Telephone: 315/330-4151

Autovon: 537-4151

ALL CTHER REQUESTS SHOULD BE DIRECTED TO:

Rome Air Development Center
RABRD/Anthony J. Feduccia

Griffiss Air Force Basw, NY 13441
Telephone: 315/330-4154

Autovon: 587-4154
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INTRGDUCTION

GENERAL

The Microcircuit Reliability Bibliography references literature pertinent to the reliability of microcircuit technology
Aspects found herein :ncompass dacign, fabrication, quality assurance and application. References are selected for
dtation from the Reliability Analysis Center document files. The portion of the collection presented here dates
from scquisitions made during 1967 (the inception of the RAC) to March of this year. Documen:s are selected
on the basis of informational currency and usefuiness, as well as ava’iability to the engineering community, Un-
published data and related matter not genenlly disseminated by the primary scurce or througis goveinment agencies
{es. DDC or NTIS) or industry channels are excluded.

FORMAT

Volume: 1-A, 1i 20d Il comprise an updated index and complete set of abstract citations,

MRB Volume [—-A: Cumulstive Index, April 1976

MRB Volume 1i: Cumulative References, April 1974

MAB Volume i1l: 1975 Annusl Reference Supplement, April 1975

‘The reader may disaard volume I, MRB Index 1974, without loss since this information is now contained in
Volume L-A.

Volume {—-A: the Cumulative Index, i an index to material found in both volume Il and volums il
Volume I-A {and previously volums ()} is prepaved in photo-ready format by computerized
wchniques.

Volume !!: MRB Cumulstive References provides complete coverage of RAC bibliographic citstions
through Februsry 1974,

Voluae 111: MRB 1976 Annusl Reference Supplement provides additional bibliographic coversge for
e arsrent yeer,

CONTENT

Vihane A Cumulative 1ndex

The index containg the following four sections:

Torm Selection Guide
Subiect Ton Index

Corporate Author Index
Parsonel Author Incex 197¢

Section ¢ TERM SELECTION GUIDE: contains subject terms selected from the RAC sicrocircuit
Thesaurus. The ternis are amanged in alphabetical order with substerm description fellowing
each main term. C.ossreferencing is extensive for the readsr’s convenience. The Selection
Guide has been expanded this year to raflect some of the recent changes in technology.
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SUBJECT TERM INEX: cross-refernices subject terma and the RAC assigned document identifi-

cation numbers found in Volumes K and IIl. In scdition, all docunwnts are assigned by compu-

ter, to one or <wre of the following reliability related caiegorin.

1.  Failure ~calysis: Evaluation of defects, and failsre amlysis technique:.

2. Test Fiucadures: Reliability Test techniques and procedures, including procees
cont:oe techniques.

3. Fabricttion Method and Techniquss: Relisbility aspects of murrocircuit manufacturizg.

4,  Reliability Studies: Technical reports rlating to jormal re sabisity studies and investi-
gations.

S. Computer Analysis: Math Modeling & Prediction: Prediction and modeling, reatistical
tools, weibull zaalysis, computer analysis, computer sids, etc.

6. Miscellansous: Cites refcrences thie were not designated in any of the above categories.

Section 11 is used to select citations from volumes Il and III which ane pertinent to the subject
terms chosen. A Document identification number may appear in more than one cxegory.

CORPORATE AUTHOR INDEX: An alphabetical listing of selected corporate authors (i.e. names
of organizations) originating documents. Each corporate suthor is followed by a listing of the
sppropriste RAC document identification numbers.

PERSONAL AUTHOR INDEX 1975: An aiphabetical listing of personal authors found in the
Annual Reference Supplement with corresponding citation title and RAC document identification
number.

CUMULATIVE AND ANNUAL REFERENCES

Volume I, MRB Cumulstivs Reforences provides complete cove-sge of RAC bibliog. aphic citations
from 1967 through February 1974. References cited in Voluie I are orderec sequentially with
RAC assigned document identification numbers 1401 through 10414, Each citation ncludes
(wherever possibie) document title, author, source ofganization, identifying designation:, in addition
to & fully descrimive abstract of its cont:mt.

Volume i¥N--MRZ 1979~ ‘Ryfarency Siipplemens-provides the additional bibliographic coverage
from March 1974 to Marck 1975, RAC assigned Jocument aumbers for this publication are 10417
through 11044, The dtatron format is the same as is  Volume 1.

G: = in the nitybering sequesice are due to selection. Because hard-to-e~quire documents ase not
inzluded, the cifed references for oertain subjects are necessarily incomplete. Thue, the RAC files
r-v coniain substantially more ‘nformation or data than indicated in the bibliography. Complete
ds. and guidance infovrution are available from RAC published data compendia or direct consulta-
tin-. vith RAC staft personnel.

ORDER!NT INFORM.{,ON

The roader may order additional copier of the MRB or greviously issued Volume I directly frsm the Reliability
Analysis Center. Pricing information foliows:

Current issuns

{Vol. 1A and X0, 1) $ 40. {$80, foreign.
Compiets tiwves volume st

(Vols. I-A, 11, 111} $80. ($100. foreign)
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HOW TC OBTAIN DOCUMENTS REFERENCED IN THIS BIBLIOGRAPHY

Each reference listed herein contains compiete bibliographic information including the personal and
corporate author with address. Where the document is availsble fron one of the government docu-
ment distribution centers listed below, the citad reference will include an order number (¢ g. AD, N,
DP, etc.). Other documents can be cobtained from the original souece (ie. author, journal, society, etc.).
DOCUMENTS OTHER THAN THOSE PUBLISHED BY RAC CAN NOT BE OBTAINED FROM RAC.

To determine the avellebility of AD docurints write or phome:

Netional Technica! Information Service
(NTIS)
5285 Port Roysl Roed

Springfield, Virginia 22151
(703) 321-9888

OR for AD or AD Limited documents if you are ¢ government contractor, contect:

Defonse Lsucumentstion Center
(DDC)

Cameron Station
Alexandris, Virginisa 22314
{202) 094-7633

OR to determine the avsilability of N documents:

MASA Scientific and Technici! Information Facility
Post Oftics Box 8757

Beltimore/We. ington [nternationsl Airport
Merylend 21240

{301) 796.5300
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HOW TO USE THE BIBLIOGRAPHY

PROCEDURE

)

2)

3)

4

5)

z

Select a bibiiographic term(s) from the Term Selection Guide (Section 1) that most closely agrees with
your subject interest,

Look up the selected term(s) in the categorized Subject Term Index {Section I1) to obtain a list of
document numbers.

a} The terms of interest ma; be found under one or more categories. By choosing a2 category
pertinenit to your subject interest, a two-tetm logical AND is automatically achieved.

b)  Additional terms may also be utilized in combination for AND/OR logical searches. For an AND
situation a document number must appear under EACH of the terms searched in order for it to satisfy
the search criteris. For an OR situation, all document numbers appearing under any one of the terms
searched satisfy the critena. The terms may all be in a sngle category or the search may encompass
several categories,

If interested in reports issued by a specific organization, locate them in the Corporate Author Index
{Section 111} and read comrespcrding document numbers. Corporate Author may be combined with
subject terms for an AND or OR type search statement,

If interested in reports by a specific author issued after March 1, 1974 locate them in the Personsl Author
Index (Section 1V} and read the corresponding titles and document numbers.

After pertinent document numbers are identified, g0 to Volume I or Volume 11l and read bibliographic
and abstract in{ormatior.

EXAMPLE SEARCH

Problem:

Suppose we are interested in locating references to help us evaluate our screening program.

Solution:

)

2)

Scan the Term Selection Guide for subject terms related to the problem. We note the term SCREENING
EFFECTIVENESS. We choose test procedures as the appropriate category and tumn to category 2, of the
Subject Term index (Section 1), and read the document numbers under screening effectiveness. These

are;

1741 4799 10052 10110 10247 10370 10669 10989
3040 4825 10060 10113 10251 10462 10738 11032
4757 4829 10063 10151 10254 10642 10976
4759 10014 10095 10162 10258 10647 10980

The bibliographic information and abstracts for the document numbers less than 10415 are found in
Volume 11. The remaining document numbers are found in Volume III.




3) Because of the number of references identified by this first search one might want to qualify the search
further. Assuming we would like references related te a spegsfic technology, such as complementary MOS
the same procedure as above can be followed.

a) The Term Selection Guide indicates the term TCMOS niy be used.

b)  Refer to Category 2, Test Procedures of the Sublect Tern: index and zead the document numbers
under CMOS.

c) Compare the two document number lists for common numbeis. They are:

10063 10738 10980
These documesits contain information pertinent o the combined question. Th= fivst ctaron (10063) is
found in Volume II while the others are found in Volume Iil.

ADDITIONAL INFORMATION

The documents referenced may be acquired from the originator, the publisher i one of the government

document dissemination agencies. Ordering details appear under: HOW TO OBTAIN DOCuUWENTS REFERENCED
IN THIS BIBLIOGRAPHY.

Please contact the RAC directly for further information concerning indepth literature syarches. »oWlished reb-
ability data compendia and technicai consulting assistance.
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10417

Pichler, H.H. (MIT. Lincoln L2zb.,
Lexingtor, Mass.)

A SASIC TEICK FILM CIRCUIT FCR CUSTOM
LAYOUTS. Packaging and Producticn 19,
no. 11, 86-92, Nov. 1970

A way to make a one-square-inch,
gr:dded, thick-film circuit that holds
as many as 0 integrated circuit chips
and can be produced quickly at reason-~
able coust, has been daveloped. The
key Lo the process was the developent
of a basic circuit bcard that has re-
Zuced the time and cost of producing
custon layouts for individual circuit
designers.

10420

Lutz, R.W., MacDougall!, 2.D., Hanson, J.
w. et ai. (Sprague Elec. Co., Worces~
ter, Mass.)

NEW DEVELOPMENTS IN CONSUMER ICs.
Micrcelectronics 4, no. 4, 3-9, Spring

1273. Western Electronics Show and
Convention. Llog& Angeles, Calif.,
Sept. 1%972. Sprague Tech. Paper no.
TP 72-3.

The purpcse of this paper wiil re
to review present state-of-the-art
technology, including the development
of ion implantaticn as a present-day
production tool, fully ccmpatible with

&1l present bipolar technology.

Con-

tinuing developrent of implantat:on will
10418 -
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prokop, 6.S. and Lieng, G. (IBM, Systen
Prod. Div., East Fishkill Facilicy,
Hopewe.l Junction, N.Y.)

STATISTICAL MODEL FOR ELECTROMIGRATION
FAILURE AT ALUMINUM CONTACTS AND TER-
MINALS. J. of Electrenic Matis. 1,

no. 4, 474-38, 1972

Tae statistical model for electro-
migration failu:e :.. stripes developed
by Attarde, Ritiedge, and Jack has been
extended t0 cover the case of terminals
and contacts ¢ silicon. By the use of
corputer sirulation techniques, a model
wac developed that relates the time-to-
€atiure and the distribution of failures
te the magnitude of the structural
divergenre occuring at the diffusion
barrier. The modci predicts the Fre-
vicusly unknown fact that for a constant
grain size, a large standard dev:iation
of the grain size a2t the contacts will
retsrd electromigratict, and that the
current density diztiibution at the
centact does not 2ffact rean time-to-
failura.

10419

Miller, W.C. <{Bendix Corp., Eflectrr~-
dynamics Di.) and Craxn, D.W. (i.S.
Navy, Nav, Undersea Rer. and Dev, Center}
RELIABILITY CONSIDERAT IONS IN HYRHID
MICRGCIRCUITS. Microelectionics §, no.
1, 49-56, 1973 -

This paper exanines sore ¢f the more
significant roliability considerations
that are pecuisar t¢ the hybrid-micro-
circuit industry. 7Tie prohlema that
result from tre use of specialized ma-
terials and precesses are digcuased,

and the manner {n whi:% reliabiliey
testing and assesscment aro cbscured by
the electronic complexicy of the hybrid
ricrocircuit is describaed.

1S
for applications in a VHF varactor ¢
covering the 59 to 200 MH, range. I
addition, the evolvement of irplanta
makes possibie compatible N and P
channel MOS as well as CHMCS with a mini~
nun of additional processing.

10421

Barrington, 5., Larry, J.R., Hicks, W.T.
et al. ({F. I. Du Pont de Ne=curs & Co.,
Inc., Electronic Prod. Div., Wiiminoter,
Del.!}

SOLDERABLF AND NON-SOLDERABLE MICROCIR-
CUIT CONDUCTORS: A STATUS REPORT.
Microelectronics 4, no. 4. 10-4,

Spring 1973
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10422

Hosack,
PLATINUM

jetters 2;,

14972

The effects of heat treatrment on
platinur silicide Schottky dicdes wit)
alurines matal contacis Nave beer inves-
tigated. It has becn found that che
aluminuz reacts vith she 3i1lic:ida
~ausing a change in the effective metal-
§-miconductor barvier heiart cver a
range cof approxisately %.2% eV,
Schottky diodes with initia! slatinur
siiicide ch 18232 of alemines
after extern T freatrents.
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10423

Hittinger, W.C.
METAL~-OXIDE~SEMICONDUCTOR TECHNOLOGY.
Sci. Am, 229, no., 2, 48-57, Aug. 1973

The highest component densities are
achieved by a fabrication technology
known as MOS. The MOS technology pro-
duces transistors of the unipolar type
in contradistinction to earlier junction
transistors, which are btipolar, Bipolar
transistors, use both electrons and
"holes” (the absence of electrons) as
carriers of electric charge; unipolar
transistors usc¢ either electrons or
holes, but not both. Fewer processing
steps and a set of smaller minimum dy~
mensions are needed for integrated
circuits consisting of unipolar tran-
sistors than for circuits consisting
of bipolar transistors, Most integrated
circuits produced in the 1960's were
of the bipolar typ., but production of
the newer unipolar type is growing
rapidly.

10424

Morehead, F.F., Jr. and Crowder, B.L.
ION IMPLANTATION. Sci. Am. 228, no. &,
65-71, Apr. 1973

The size of microelectronic circuits
has decreased to the point where their
surface dimensions are reasured in mi-
crons (thousandths of a millimeter)
and their thickness in angstroms (ten-
millionths of a millimeter). 1In ceneral
shrinking the surface dimensions of an
electronic device such as a transistor
also requires shrinking the vertical
dimensions. For example, to make
transistors with surface dimensions
on the order of micron requires the
introduction of iupurity atoms to within
less than a micron of the surface, Such
precise "doping® cannot reacily be ac-
complished with the thermal-di1ffusjon
techniques that currentl: dominate the
gemiconductor market. Now, however,
what was once only a research tool of
nuclear physicists, the ion accelerator,
offers a means of precisely implanting
atoms of any desired species.

10425

Amelio, G.F.
CHARGE-COUPLED DEVICES. Sci. Am, 230,
no. 2, 22-32, Feb. 1974

Like the transistor, the charge-~
coupled device is a concept of semi-
conductor elactronics: as such it is su
subject to the same physical laws that
govern the transistor's dynamics and
fabrication. That, however, is where
the similarity ends. Although the
charge-coupled device shares much the
same technological base with its dis-
tinguished predecessor, it iz a func-

o s < 3 o<

tional concept that focuses on the
manjpulation of information rather
than cn active concept that focuses
on the modulation of electric currents.

10427

Thomas, R.W., and Moore, B.A., (U.S. Air
Force, Criffiss AFB, RADC Reliability
and Compatibility Div., Solid State
Appl. Sect., Rome, N.Y.)

UNIQUE RELIABILITY ANALYSIS CAPABILITY.
2€ pp.

A unique reliability analysis
capability has been developed in-house
at RADC. The system measures small
arounts of gasecus contaminants that
may be trapped inside hermetically-
sealed microelectronic packages. Gene-
rally such containers are filled with
pure dry nitrogen. From analysis of
field failures, water was identified
as a contaminant and essential component
in many failure mechanisms. Other
contaminants such as hydrogen and oxy-
gen ray have long term deqrading effects
and are the subject of future research.
The system consists of a mass spectro-
meter, a small dedicated computer and
the package opening chamber. Packages
are baked out under vacummn prior to
opening. When background gas levels
have been established, a steel pin is
used to either puncture or split the
package open. The computer then samples
the gas coming out of the package,
applies sensitivity factors, subtracts
background and produces a hard copy of
the gas analysis.

10428
Harman, G.G. and Kessler, H. (U.S. Dept.

of Commerce, Natl. Bur. of Standards,
Electronic Technol. Jiv., Washington,
D.C.)

APPLICATION OF CAPACITOR MICROPHONES AND
MAGNETIC PICKUPS TO THE TUNING AND
TROUBLE SHOOTING OF MICROELECTRONIC UL~
TRASONIC BONDING EQUIPMENT. NBS Tech.
Note 573, 22 pp., May 1971

Microelectronic ultrasonic wire
bonding equipment typically welds wires
to integrated circuits at frequencies
between 50 and 65 kHz., Mechanical
vibrations at these fregquencies aze
difficult to measure directly and mal-
functions of the system may not be
recognized, Two different methods of

measuring these vibrations are described.

The first method involves use of a capa-
citor microphone and a tapered tip, and

-.e second method use of a small maqgnetic

pickup. Procedures are given for astab~
lishing a specific ultrasonic vibration
amplitude, tuning the ultrasonic system
to resonance, and diagnosing both
mechanical and electrical problems in
wire bonding equipment.
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10429

Glendinning, w.B. (U.S. Army, ECOM,
Electronics Technol. and Devices Lab.,
Semiconductor Devices and Integrated
Electronics Tech. Area, Fort Monmouth,
N.J.) and Yarbrough, D.W. (Tenn.
Technol. U., Chem. Eng. Dept., Cooke-
ville, Tenn.)

LOW TEMPERATURE FORMATION OF SILICON
OXIDE. Rept. no. ECOM-4181, Res. and
Dev. Tech. Rept., 7 pp., Dec. 1973.
Thin Solid Films 18, 321-7, 1973

Silicon oxide films have been
formed at temperatures as low as 25°C,
using a reaction of Si with a vapor mix-
ture containing either NO, HF and H20
or NO, HF, Hp0 and 0. Experimental
data relating silicon oxide film growth
of silicon oxide films of specific
thicknesses are outlined.

10431

Cappon, A. and Wegener, H.A.R. (Sperry
Res. Center, Sudbury, Mass.)

ADVANCED SOLID STATE METAL NITRIDE OXIDE
SILICON (MNOS) MEMORY.

Rept. no. AFAL~TR-73-191,

Rept. no., SCRC-CR-73-5, Fina. Rep*.,
June 28, 1971-May 1, 1973, 47 pr.,

June 1973, AD 912 837L. F33615-71-C~
1790

The purpose of this program is the
design and fabrication of a random-ac-
cess memory utilizing fully decoded
chips containing 2048 bits of MNOS
memory devices. The performance goal
for these chips are a read time of 250
ns and a write time of 1.04s.

10433

Anderson, R.T. and Schiller, J.J. (IIT
Res. Inst., Chicago, Ill.)

RELIABILITY ASSESSMENT OF ELECTRONIC
ASSEMBLY OF XM 433 FUZE. Final Rept.,
60 pp., Mar. 1974. DaAAA 21-74-C-0015

The objective of this study was to
quantitatively evaluate Picatinny Elec-
tronic Fuze Assembly No. 9260685 and
selected alternate packaging approaches.
with respect to reliability and cost.
Meeting this objective required the
performance of several study tasks con-
sistipg of combinations of analytical
techniques and refined engineering judg-
ments leading to values for reliability

and cost for each packaging configura-
tion evaluated. I g

10434

Rom, J.F. (Grumman Aerospace Corp.,

Reliability & Maintainability Sect.)

COMPARISON OF MIL-STD-1600 WITH RADC

NOTEBOOK FOR MICROCIRCUIT RELIABILITY
PREDICTIONS. Tech. Paper no. R&M-73~-
STP~2%5-14-73, 9 pp.

MIL-STD-1600, reference (a) indirect-
ly draws the conclusion that the failure
rate of bipolar microcircuits decrcases
with equipment operating time. Failure
rate calculationsg performed in accor-
dance with this military standard con-~
sider field operating time and equip-
ment level burn-in, but do not speci-
fically consider device complexity,
constructior, application or environ-
ment. Microcircuit reliability predic-
tions using the procedure in reference
(a) were compared with those derived
from the procedures in the ®ADC Note-
book, reference (b). 1In general,
failure rates of monolithic integrated
circuits calculated in accordance with
reference (a) are more optimistic than
those computer per the procedures of
reference (b).

10435

Citrin, D.A. (GE, Ordnance Systems,
Pittsfield, Mass.)

ELECTRICAL CHARACTERIZATION OF COMPLFX
MICROCIRCUITS, Rept. no. RADC-TR-
73-373, Final Rept., June 1972-June 1973,
354 pp., Jan. 1974. F30602-72-C~0474

The objective of this study has
been to develop guidelines for the
electrical characterization and testing
of microcircuits of varying degrees of
complexity and to aid in assuring con-
formance to their detailed specification.
The 4000 series of CMOS circuits, 9500
and 10,000_series of ECL circuits,
Schottky T2L circuits, and a Phase Locked
Loop were electrically characterized
according to their DC, switching and
functional characteristics, vendor
comparisons, specification guidelines,
test circuits and design rules are
included for each family where applicable.
Studies in sufficient detail were per~
formed to form the basis for the gene~
ration of MIL-M-38510 slash gheets for
interchangeable parts for military use.
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Lampert, M.A., Johnson, W.C. and
Bottoms, W.R. (Princeton U., Dept. of
Elec. Eng., Princeton, N.J.)

STUDY OF ELECTRONIC TRANSPORT AND
BREAKDOWN IN THIN INSULATING FILMS,
Rept. no. AFCRL-TR-73-0263, Semi-Ann,
Rept. no. 1, 91 pp., Jan. 1973

Rept. no. AFCRL-TR-74-0076

Rept. no. PU-DPL no. 26, Semi-Ann.
Rept. no. 2, 120 pp., July 1973,
F19628-72-C-0298

A comprehensive research program
is under way for the characterization
of electronic transport and dielectric
breakdown properties of thin insulating
films on Si which are technologically
important, namely Si0,;, Al;03, S$i3N
and their composites., The main experi-
mental approaches are:

i) Non-destructive

ii) Locally destructive
iii) oOptical charge
iv) Kilovolt electron-beam probe

studies
Accompanying theoretical studies

initially are concerned with Monte
Carlo calcuiations of hot-electron
distributions induced by high electric
fields in the film,

10445

Pocock, D.N., Krebs, M.G. and Perkins,
C.W. (Noxthrop Res. and Technol. Center,
Hawthorne, Calif.)

SIMPLIFIED MICROCIRCUIT MODRLING.

Rept. no. AFWL-TR-73-272, Final Rept.,
May 31, 1972-Nov. 14, 1973, 260 pp..
Mar, 1974, AD 777 896, N74-29607
F29601+72-C-0092

The objective of this program was
to evaluate the previously developed
simplified modeling procedures by ap-
plying the techniques to develop radia-
tion-incluei ‘e models of analog and
digital microcircuits of Large-Scale
Integrated (LSI) and Medium~Scale
Integrated (MSI) complexity for use with
the SCEPTRE circuit-analysis program.
The microcircuits that were modeled
in this program are: 1) four-bit TTL
up/down counter, T.I. SN54190; 2) four-
bit COS/MOS adder, RCA CD4008; 3) low
level amplifier, Rad. Inc. 116313; 4)
voltage clamp amplifier, Rad. Inc.
116314; S) boot~strap amplifier, Rad. Inc.
116315; 6) video/buffer amplifier, Rad.
Inc. 116317, and 7) voitage comparator,
Rad, Inc. 116316. The goal was to
develop simplified models of the above
microcircuits that would represent
their electrical performance and ionizing
radiation vulnerability to within en
gineering accuracy.(i.e.. + 20%). The
up/down counter and the viJeo/buffer
amplifier models were also extended to
include neutron degrudation.

10449

Lockheed Missiles & Space Co., Inc.,
Sunnyvale, Calif,

PARTS, MATERIALS, AND PROCESSES EXPERI~
ENCE SUMMARY. Rept. no. CR114391,

374 pp., Peb. 24, 1972. Vol. I & II.
Rept. no. NASA SP-6507, 1972. NAS2-6060

The objective of this summary is to
provide users with the accumulated experi-
ence resulting from the ALERT reports
issued by NASA and the Government-Indus-
try Data Fxchange Program (GIDEP). Re~
lated industry experience has also been
included to provide the user with infor-
mation available to the contractor at
the time of preparation. The ALERT
program has as its basic objective the
avoidance, or at least the minimization,
of the recurrences of parts, naterials,
and processes problems; thus improving
the reliability of equipment produced
for and used by the Government. A logical
sequence for assistance in the selection
and application of parts, materials, and
processes is provided.

10452

Engbert, W. (AEG Telefunken, Ger.)
COMPARISON OF MOS AND BIPOLAR LSI~-
TECHNOLOGY. 10 pp. AGARD Symposium.
Hague Neth., Nov. 1970

A flow chart of the production of
bipolar and MOS circuits is represented
in a comparitive manner. The production
actions are classified as to costs and
possible sources of failures. Remedial
measures can be taken by projection
masking, described in detail. Neverthe-
less the costs of wiring, made discre-~
tionary to shunt incorrect areas of the
slice, are very high. New techniques
are picked out, which promise higher
yield, more packing density, better
performance of the circuits. These are
ion implantation, planoxide structura-
tion, replacement of metal gates in "MOS*
circuits by silicon on spinel deposition.
The German worls are pointed out.
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10453

Foss, R.C. (Microsystems Internatl.
Ltd., Ottawa, Ontario, Can.)
ECONOMIC CONSIDERATIONS IN L.S.I.
DESIGN. 7 pp. AGARD Sympcsium,
Hague Neth., Nov. 1970

It is now sconomically attractive
to manufacture integrated circuits whose
complexity far exceeds that of simple
standard logic functions. L.S.I. cir-
cuits, particularly in M.0.§5. form,
offer a cost~per-function which is an
order of magnitude lower than conven-
tional integrated circuits with greater
savings if the special needs for L.S.I.
realization are noted. The paper
outlines these needs and also shows
how the optimum manufacturing cost can
occur at levels of integration close
to the point of manufacturing imprac-
ticability. The significance of this
paradox is discussed from the user's
viewpoint with reference to problems
such as throw-away cost and development
time-scales. The paper also compares
various design approaches to L.S.I.
circuits and concludes that the situa-
tion is essentially evolutionary
rather than a revolutionary change.

10454

Nakamura, Y.

A NEW GOLD METALLIZATION SYSTEM.
NEC Res. & Dev., no. 31, pp. 64-71,
Oct. 1973

In order to solve the problems of
the beam-lead metallization system,
the new gold metallization system has
been developed and prospects for its
practical use are looking up. The
system has been realized by giving
chromium a lot of functions. Fabrica-
tion features, such as that the ohmic
contact to silicon is provided by
chromium, and gold plating can be
carried out selectively on the platinum
layer without masking, have not only
contributed to improvement of fabrica-
tion yield and quality for devices,
but transistor performance and relia-
pility have alsc improved.

10455

Mojtehedi, I. and Breeding, G. (Monsanto,
Electronic Spec. Prod.)

HIGH SPEED AND LOW COST MAKE LED's A

TOP CONTENDER. Electronic Prod. 16,

no. 10, 5 pp., Mar. 18, 1974

LED's are rugged solid state de-
vices that offer the user reliability
and long service life even in atmospheres
of vibration and shock. For the designer,
LED's have severai advantages. TTL
compatibility makes them easy to drive
and interface; high speed response makes
them easy to multplex. Moreover, they
come in a variety of colors and are
available from multiple sources.

10458

Terrell, B.H, (Tex. Instr. Inc., Semi-
conductor Group, Dallas, Tex.)
PRODUCTION ENGINEERING MEASURE FOR AN
INTEGRATED POWER SWITCH (IPS).

Rept. no., 03-74-01, Quart. Rept. no, 2,
July 18-0ct. 17, 1973, 26 pp., Jan.
1974. DAAB05~-73-C-2063.

This report covers the effort
expended and performance achieved in
the establishment of a production capa-~
bility for a universally applicable
switching component for use in precision
power-conversion equipment. In the
past, weight reduction has been achieved
through complexity and the associated
difficulties of serviceability by semi-
skilled personnel. It is hoped that
future precision power conditioners will
eventually use interchangeable switching
components such as the Integrated Power
Switch (IPS).
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Wegener, H.A.R., Doig, M.B. and Lodi, R.
(Sperry Rand Res. Center, Sudbury, Mass.)
NIGH RELIABILITY NON~VOLATILE INTEGRATED
MEMORIES. Rept. no. ECOM-0298-1,

Rept. no. SRRC-CR-71-13, Quar%. Rept.

no. 1, July 1l-Sept. 30, 1971, 24 pp..
Dec. 1971. AD 891 560L

Rept. no. ECOM-0298-2, Rept. no, SRRC-
CR-72-8, Quart. Rept. no. 2, Oct. 1~

Dec. 31, 1971, 26 pp., June 1972,

AD 902 483L Rept. no, ECOM-0298-3,

Rept. no. SRRC-72-10, Quart. Rept. no. 3,
Jan. l-Mar. 31, 1972, 33 pp., Sept. 1972,
AD 904 517L Rept. no, ECOM-0298-F

Rept. no. SCRC-CR-73-4, Final Tech.
Rept., July 1, 1971-Dec. 19, 1972,

98 pp., May 1973. AD 910 444L.
DAAB07-71-C~0298

The technical program for this
contract can be simply divided into
four parts: The first deals with the
variation of the properties of silicon
nitride in order to improve the memory
characteristics of the MNOS transistor.
The second part is concerned with the
verification of the improvement afforded
by new nitrides. This involves the
fabrication and testing of memory tran-
sistors. The other two parts, the
fabrication and testing of 1280-hit
circuits were the subject of our effort
in the second half of this contract.

10460

ch, Electronic Components, Harrison,
N.J.

A PRODUCTION ENGINEERING MEASURE FOR TWO
L-BAND SOLID-STATE MICROWAVE FPREQUENCY
SOURCES. Rept. no. ECR~428-5, Quart.
Rept. no. 5, Peb. 1-Apr. 30, 1973, 33
pPP., July 15, 1973, AD 913 796L.
DAAB05-72-C-5830

A Production Engineering Measure
(PEM) for two L-~Band Solid-State Microe-
wave Frequency Sources has been con~
tinued. These two devices are a Radio-
sonde Modulator/Transmitter and an FM
Power Source, Permission was received
to initiate work on first article units

for the Radiosonde Modulator/Transmitter.

Material has been procured and tooling
is being fabricated, belivery of the
second set of FM Source engineering
models has been delayed by the need to
further revise the oscillator/amplifier
interface. Two models have been
dalivered for system evaluation.

10462

Straub, R.J. (Gen. Motors Corp., Delco
Electronics Div., Milwaukee, Wisc.) and
farreil, J.P, * (U.8. Air Force, Griffiss
AFB, RADC Rome, N.Y.)

THE EFFECTIVITY OF SCREENING HYBRID
MICROCIRCUITS PER MIL-STD-883. pp. 17-26.
Proceedings 1971, 2lst Electronic
Components Conference. Sponsored by the
IEEE Parts Material and Packaging Group
and the Electronic Industries Association.
Statler Hilton, Washington, D.C., 544 pp..
May 10-12, 1971

This paper summarizes fallout data
acquired from application of Method
5004 screening procedures, first for the
Class C level, and then for the Class B
and A levels., Results are also shown
of a Quality Conformance Inspection
of identified Ciagss A-devices. The
specimens tested were 2,249 hybrid
nmicrocircuits obtained from 3 suppliers
in 2 circuit configurations. PFor each
environmental or mechanical exposure,
fallout was recorded and failure mechan
mechanism determined.

10463

Anon,

SCANNING ELECTRON MICROSCOPY/1970.
PROCEEDINGS OF THE 3RD ANNUAL SCANNING
ELECTRON MICROSCOPE SYMPOSIUM. Spon-
sored by IXT Res. Inst., Metals Res,
biv., Chicago, Ill., 534 pp., Apr. 28-
30, 1970

Presentations:
nvestigation of Current-~Induced
Mass Transport in Thin Metal
Conducting Stripes
Some Applications of the SEM to
the Study of Sputter Etching
and Photoresists
Pseudo-Kikuchi Pattern Degradation
of {(111) Gallium Arsenide
Induced by 60~kev Cadium Ion
Bombardment
A Technique for Accurate Measure-
meani. and Display of Applied
Potential Distributions Using
the Scanning Electron Micro-
scope
Voltage Measurement in the Scan~
ning Electron Microscope
Potential Mapping Using Auger
Electron Spectroscopy'
Electron Channeling Effects Using
the SEM
Electron Fractography of Cryst&l-
line and Polycrystalline Ti-Mo
Wires Using Scanning Electron
Microscopy




10464

Devanss. J.R. (JPL, Calif. Inst. of
Tec:tnoi., Pasadena, Calif.)
INVESTIGATION OF CURRENT-INDUCZD MASS
TEANSPORT IN THIN METAL CONDUCTING
STRIPES. pp. 417, 419-24. NS 7-l00.
Electron Micruscopy/1970. Proceedings
of the 3rd Annual Syposium. Sponsored
by IIT Res. Inst., Metals Res. Div.,
Chicago, Ill., 534 pp., Apr. 28-30,
1970

This paper interprets the results
obtained when thin metal conducting
stripes of molybdenum-gold and aluminum
vere current stressed while being
viewed at high magnifications through
the scanning electron microscope. To
facilitate this, photographs were taken
at a rate of one per minute and then
used to produce a motion picture. When
viewed, this allows real time study of
reactions which occurred over extended
periods of time. They study of these
motion pictures confirmed some of the
existing theories of void formation
but has also resulted in a reevaluation
of the subsequent movement of the voids
along the conductor. The overall result
of the experiment has been a greatly
enhanced understanding of msss transpcrt
in conducting stripes.

10465

Fried, L.J. and Flachbart, R.H. (IMM,
Components Div., East Fishkill Pecility,
Hopewell Junction, N.Y.)
SOME APPLICATIONS OF THE SEM TO THE
STUDY OF SPUTTER ETCHING AND PHOTORE-
SISTS. pp. 425, 427-32. Scanning
Plectron Microscopy/1970. Proceedings
of the 3rd Annual Symposium. Sponsored
by IIT Res. Inst., Metals Res. Div.,
g:;caqo. Ill., 534 pp., Apr. 28-30,

0

In recent years sputter etching
has often . ' >laced chemical etching as
a method of ~vming fine geometry pat-
terns in thin films of composite metal-
lization. This paper descrides the use
of the SEM to study effects of sputter
etching of composite Cr~Cu-Cr films and
on the photoresist which was vsed as
a mask., In addition, the observance
of fringes in exposed and developed
photoresist is discussed, and the
nechanism due to standing wave inter-
ference is given.

10466

panbury, J.R. and Nixon, W.C. {Cam~
bridge U., Eng. Dept., Cambridge, Engl.)
VOLTAGE MEASUREMENT IN THE SCANNING
ELECTRON MICROSCOPE. pp. 473, 475-80.
Zlectron Microscopy/1970. Proceedings
of the 3rd Annual Symposium. Sponsored
by 1IT Res. Inst., Metals Res. Div.,
Chicago, Ili., 534 pp.. Apr. 28-30,
1970

A new detector has been used in the
scanning electron microscope to pro-
vide poteatial contrast, vith low
sensitivity, to transver . slectric
fields combined with high collection
efficiency. The voltage characteristic
in wonotonic over at least + 20 volis,
the range of interest for mIcrocircuit
inspection, and represents a step
toward calibrated voltage measurement
as distinct from simple voltage ob-
servation.

10467

MacDonald, N.C. (No. Am. Rockwell,
Sci. Center, Thousand Oaks, Calif.)
POTENTIAL MAPPING USING AUGER ELECLRNON
SPECTROSCOPY. pp. 481, 483-5.
Scanning Electron Microscopy/1970.
Proceedings of the 3rd Anaual Sympo~
sium, Sponsored by the ZIT Res. Inst.,
Metals Div., Chicago, Ill., 534 pp.,
Apr. 28-30 1979

A new method for the measurement
of surface potential is described.
The shift in the energy of a differ-
sntiated Aug:r electron peak is used
to measure tha potential on the surface
of a specimen. The potential mapping
is automated by using an on-line
computer to control the primary beam,
to zecord rr< signal average the
Auger peaks, anc to display the poten-
tial mapping data in printed and
graphic formats.
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viswanathan, C.R. (U, of Calif., Dept.
of Elec. 8ci. and Eng., Los Angeles,
Calif.) and Howes, R. and Hinkle, O.
(8ilicon Gen., Inc., Westminster,
Calif.)

MOS-CV TEST SYSTEM POR IC ©ROCESS CON~
TROL AND MOMITORING. Solid State
Technol. 17, no. 3, 5 pp., Mar. 1974

Al MOS-CV system capable of monitor-
ing and evaluating various processing
steps and quality of material used in
IC technology is described. This
system has bsen found very useful in
identifying processing steps giving
rise to mobile ion contamination. It
permits messurements of various para-
meters such ao the minority carrier
lifetime, surface-state density,
mobile ion contamination level, and

imourity concentration orofile.

10472

Abbe, R.C. (ADE Corp., Walertown,
Mass.)

SEMICONDUCTOR WAFER MEASUREMENTS.
solid State T.chnol- 17' no. 3' ‘7-50'
Mar., 1974 -

The introduction of proven elec-
tronic gates and non-contact transducer
probes into the high-volume manufac-
turing of wafers has answered the
rcquirements for a rapid, error frea,
non-desctructive, non-contaminating
dimensional testing technique. Now
effective 100t in-process dimensional
quality control is a reality, and at
reasonable operating costs.
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10473

Ardexzzone, F.J. (Prove-Rite, Inc.,
Santa Clara, Calif.)

PROBE PARAMETELRs AND CONSIDERATIONS.
80116 State Technol. !.l' no. 3' 51"7'
Mar. 1974

A compilation of data and
tachniques applicable to semiconductor
probing is presented. Comparisons
are made amung systews tapes and kinds
of probes as well as materials in asach.
Aspects of inking, probe cards, and
adjustable probes are discussed. Op
Operator pitfalls and preventive
techniques are outlined, and system
related limitations as well as advan-
cages are pointed out.

10476

Siusser, E.A. (Aerocronic Assoc., Inc.,
Contoocook, N.H.)

SELECTING A BURN~-IN SYSTEM, Evaiuation
Eng., pp. 20-1, Sept./Oct. 1971

This article briefly covers the
screening program, but places esphasis
on the burn-in systee because the burn-
in system has the ability to induce
infant failures.

10478

Pletcher, B.C. (JPL, Calif. Inst. of
Tachnol., Pasadena, Calif,)

EVALUATION OF ERRORS IN PRXOR MEAN AND
VARIANCE IN THE ESTIMATION OF INTEGRATED
CIRCUIT FAILURE RATES USING BAYESIAN
METHODS. Rapt. no. NASA-CR-133227,

JPL Tech. Mem. no. 33-614, 65 pp..,

June 1, 1972. N73-26203. NA8 7-100

This report is a study of the effects
of prior data on a Bayesian analysis.
Comparisons of the Maximum Likelihood
estimator. The Bayesian estimator
and the known failure rate are presen-
ted. The results of the many simu-
lated trials axs then analyzed to
show the region of criticality for
prior information being supplied to
the Bayesian estimator. In particular,
effects of prior mean and variance
are determined as a function of the
amount of test data available.

AT




10479

Southward, B.D. and Broell, P., Jr.

(U, of New Mex., Rlec. Eng. Dept.,
rque, MNew Mex.)

MICROELECTRONIC ‘TECHNIQUE AND REQUIRE-

MENTS FOR THER SPECIAL WEAYONS CENTER

MKICRORLECTROMICS PACILITY.

Rept. no. ALSWC-TR-72-53, Tech. Rept.,

Mar. 15, 1967-reb. 16, 197:, 89 pp.,

Nov. 1972. AD 752 21¢. N73-17216.

729601~67-C~0057

This report discussas three major
topics: (1! the physical limitations
of solid state devices in some of the
ernvironments in which a circuit would
b expected to operate; (2; the major
experimental work and procedures which
should be recorded for use of facility
porsonnel; and (3) the reccmmendations
on equipment and personnel requirements.
The physical limitations ¢! componentu
used in hybrid microcircuiis are re-
viewed. Consideration iz given to
effacss of temperarvure, ionizing radia~
tion, atomic displacement and pulsed
power failure of junctions. Pacility
objsctives and requirements of the
microelectronics facility are discussed
and recommendations on equipment and
personnel requirements are made.

10480

R.M,., KRietzer, J.E. and Brandt,
7 K. (IIT Res. Inst., Chicago, Ill.)
IELECTRIC WAVEGUIDE CONTROL SYSTEM
DATA BUS SYSTEM. Final Rept., 50 pp.,
r33615-73-C-0263

The design of the Modal 400 Data
Bus Sysiem is presented along with
a description of system coupononts.
The results of system evaluation tests
are given as well as a detailed axpla-
nation of the rationaie for unlecting
this approach. Possible expansion
of the demonstration model is also
discussed.

10421

Dumin, D.J. (INSBLEK, Princeton, N.J.)
SILICON ON SAPPHIRE PHOTO CURRENT
DEVICES. 24 pp. P29601-72-C~0094

8ilicon-On-Sapphire for photo
current experiments have been fabricated
using <lean S0S8/M08 processing tech-
niques, Pour device gecmetries were
fabtricetcd in both P and N-type Silicon~
osn=-3apphire films, These devices inclu-~
ded P-channel MOS transistors, N-Channel
&35 transisturs, Schouvtky barrier diodes,
diffused diodes, capacitors, and adja-
cent silicon islands. All devices were
tested and found to be representative
of current state-of-the-art S05/MOS
pricessing capabilities.

10484

Schwuttke, G.F. (IBM, System ''rod. Div,,
East Fishkill Labs., Hoosewell Junction,
N.Y.)

DAMAGE PROFILES IN Si.LICON \ND THEIR
IMPACT ON DEVICE RELIABILITY. Rept. no.
TR 22.1588, June 6~Dec. 30, 1¢72, 25 pp.,
Jan. 1, 1873. AD 756 250, N73-22690.
DAHC15~72-C-0274

Standard silicon wafers are shown
to frequently contain residual mechani-
cal saw damage in the surface. The
damage is identified through TEM analy-
8is as microsplits of the silicon lat-
tice. Microsplits are not detectahlie
by standard inspection, screening or
etching technigues. Microsplit dimern-~
sions range from 0.1 to lQym. The
density of the splits can vary from
zero to 106/cm2 or even higher. Micro-
splics are shown to cause loss of
storage time in MOS capacitors.
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Anon.

PRCCEEDINGS OF THE TECHNICAL PROGRAM.
1970 MATIONAL ELECTRONIC PACKAGING
AND PRODUCTION COMFERENCE. 2naheim,
Calif,, Feb. 10~12, 1970, New York
City, N.Y., June 16-18, 1970

Sassions
nnectors and Connection
Techniqres i
I1 Printed ‘ircuit and Multilayer
poxrd Design and Manufacture
1/¥ tvs%2¢ Pabrication in Mono-
iithic Technology
IV Jystems Appro.sth to Automated
Testing
V Xntegrated and Hybrid Micro-
¢%rcuit Packaging
VI Chemicals and Materials for
Microcir uits
VII Packaging of Microwave Devices
VIII Int.rfacing with Automated
Test Equipment
IX Packaging of Nigh Speed Compu-
ters
X Innovative Packaging Techniques
XI AMAvanced Manufacturing Tech-
niques
XIXI Methods and Approaches to
Automnted Testing
XIIXI Packaging for U.S. Super Jet
Liners of the '70's

10486

Duffek, E.F. (Fairchild Semiconductor,
Packaging Dev., Equip. Eng. Dept.)

AN ELECTROPLATING PROCESS POR THE
FABRICATION OF DOUBLE LAYER METALLIZED
CERAMICS., pp. 2-79 - 2-87. Proceedings
of the Technical Program. 1970

National Electronic Packaging and Pro-
duction Conference. Anaheim, Calif,,
Feb. 10-12, 1970, New York City, N.Y.,
June 16-18, 1970

Resistivity measurements performed
on the double-layer substrates gave
1-3md/8q. Via resistances were not
noted. Brazed lead peel strengths
ranged from 2-6 1ibs, Hermeticity
valves were within the 1X10-8cc/s,
requirement for the adhasive seal.
Peasibility of making a high-conduc-
tivity, double~layer substrate was
shown by this work. Strict controls
were required on all processes but the
procesa does show good manufacturing
potentiel,

10

10487

Wilson, R.W. and Terry, L.E. (Motorola,
Semiconductor Prod. Div., Central Res.
invs., Phoenix, Ariz.)

¥ 1OALY,IZATION SYSTEMS FOR INTEGRATED

L IRCUITS.  pp. 3-1 - 3-15, A70-44533.
NAS12--232, Proceedings of tue Technical
Program. 1970 National Electrcnic
Packaging and Production Conference.
Anaheim, Calif., Feb. 10-12, 1970,

New York City, N.Y., June 16-18, 1970.
Electronic Packaging and Production 10,
no. le, MC29-MC40, Oct. 1970

A metallization system must satisfy
certain conditions if it is to be used
in the fabricat.l:.: of semiconductor
Jevices. These :onditions or constraints
are as follows:

A. The material should have & high
conductivity (p<i0 o4 Q/cm).

B. It should have good adhesion to
hoth the semiconductor material
and to thermally grown or
deposited dielectric films.

C. The metal or metals should be free
from degrading intermetallic

unds not only hatwsen metal
£films, but between the metal and
the semiconductoz.

D. Should make a good low ohmic
contact to both P and N type sili-
con,

E. I'msnable to practical produckion
m:thodl o deposition ard delinea-
tion.

P. Resistant to current-induced elec-~
tro-migration.

G. Resistant to electro-chemical
corrosion,

H. The deposition of the metul or
matals must not introduce auzface
instabilities in the semiconductor
material.

I. The metsallization systes must be
compatibl with L.S.I. arrays
involving multilayer intercon-
nection processing.

New L.S.I. dovices require advanced
metallizatior technologies, but discrete
devices operating at high-power levels
at microwave frequencies are also
1imited in their performance and relia-
bility by conventional metallization
materials.
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10488

Hodgson, R.W. (Western Elec. Co.)
PHOTOLITHOGRAPHIC PROCESSING'AS RELATED
TO BEAM LEADED INTEGRATED CIRCUIT
TECHNOLOGY. pp. 3-16 - 3-25, Pro-
ceedinys of the Technical Program.

1970 National Electronic Packaging

and Production Conference. Anaheim,
Calif., Feb. 10~-12, 1970, New York
City, N.Y., June 16-18, 1970

In summary, what has been shown
hcre is a set of known processes which
are designed around a given photolitho~
graphic material. It is recognized
that there are probably many resists
vhich can be used effectively, depen-
ding on the image-size required, or the
number of images to reproduce in a
given area. The characterizaticn of
the resist to such problems as coating
thickness vs definition and pin-hole
generation, and adherence vs amount
of edge-lifting or undercutting, will
probably be the main, limiting factors
in the proper selection of the resist.

104089

Fisher, A.W. and Amick, J.A.
DOPED OXIDE DIFFUSION SOURCES FOR
SILICOM. pp. 3~26 - 3-37. Proceedings
of the Technical Program. 1970
National Electronic Packaging and
Production Conference. Anaheim, Calif.,
?eb. 10-12, 1970, New York City, N.%.,
June 16-18, 1970

In the fabrication of silicon
devices, diffusion processes play an
important part. Commonly, diffusion
sources are deposited onto the surface
of a silicon wafer in essantially pure
form, either as phosphorus oxide or
boron oxide. Nonuniformities in the
phosphorus or boron oxide layers, in-
adequate removal »2f the oxide prior
to érive-in and ilregularities in the
process can lead to variations in the
dopant concentration in the silicon.
Purthermore, since concentrations
approaching the #olid solubility for
the dopant are present after deposition
of the oxide, crystalline defects,
especially edge dislocations, may be
introduced into the silicon in large
numbers. These in .uxn, influence
the diffusion coefficicnt for the
dopant as well as the minority carrier
lifetime and mobility in the surface
regions.

11

(RCA Labs.)

10490

Jackson, D.M., Jr. (Motorola, Inc.)
THE EPITAXIAL PROCESS. pp. 3-38 - 3-48,
Proceedings of the Technical Program.
1970 National Electronic Packaging

and Production Conference. Anaheim,
Calif., Feb. 10-12, 1970, New York

city, N.Y., June l€-12, 1970

The epitaxial process is subject
to automatic control. Precise control
is, however, subject t¢ various process
perturbations and inaccuracies in
electrical or physical svaluation. An
epitaxial production ares is supperted
by several service and engineering
functions to insure reliable, economical
operation and quality which is sufficient
for product requirements.

10491

Dicken, H.K.
corp.)

A SURVEY OF THE MAJOR CHIP INTERCON~
NECTION TECHNIQUES. pp. 5-1 - 5-11.
Procesdings of the Technical Program.
1970 National Electronic Packaging
and Production Conference. Anaheim,
Calif,, Peb. 10-12, 1970, New York
Ccity, N.Y., June 16-18, 1270

(Integrated Circuit Eng.

The assembly of complex hybrid
integrated circuit packages is one of
the major problems facing the microelec-
tronics industry today. The principal
problem area involves the chip intercon-
nection or bonding techniques. These
same problems also apply to standard
silicon monolithic integrated circuits.
Assembly not only represents the major
cost of producing a silicon monolithic
integrated circuit, it alsc represents
the area where approximately one-half
of the field fajlures are reported. Thus,
in bhoth single chip silicon monolithic
integrated circuits and complex hybrid
arrays, the bonding problem is a major
factor. The following discussion will
concentrate on the major chip intercon-
nection techniques that are sither now
being used or planned for use in the
ismediate future by most hybrid assembly
vperations.
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10492

Pehr, G. (Intel Corp.)

A SURVEY OF TODAY'S MICROCIRCUIT
PACKAGING., 5-12 - 5-2¢. Proceedings
of the Technical Program., 1970
National Electronic Packaging and Pro-
duction Conference, Anaheim, Calif.,
Peb. 10-12, 1970, New York City, N.Y.
June 16~18, 1970

Bfforts ar® now being made in
the assembly and packaging area. 7The
cost element, in particular, brought
about a rash of assembly and packaging
devslopments, such as flip-chip, beam
lead, spider bond, etc. The package
functions include: 1) Chip protection
(environment isclaticn). 2) Compati-
bility with system requirements.
3) Mechanical configuratior. 4) Inter-
facing between the die and the elec-
tronic system. 5) Cost objectives.

10493

Clark, R.J. and Lunden, J.W. (GE)

THE APPLICATION OF THE STD PROCESS TO
HYBRID MICROELECTRICS. pp. 5~26 -
5-51. Proceedings of the Technical
Program., 1970 National Electronic
Packaging and Production Conference.
Anaheim, Calif., Feb. 10-12, 1970, New
York City, N.Y., June 16-18, 1970

The development of the STD process
has been directed at overcoming the
disadvantages of the individual wire
bonding of IC chips. The process
begins by fabricating the first level
of conductors on the substrate. Stan-
dard photolithographic techniques are
used for this, when their film conduc-
tors are requirxed. The STD process
offers many potential advantages in
the design of many varieties of elec-
tronic circuits. Its main strengths
are its compatible metallization system,
its flaxibility in choice of chip
and substrate, and the fact that it is
a batch-process utilizing precise
photolithographic processes.

10494

Colling, D.A. (Westinghouse Res. Labs.)
and Du~n, L.H. and bowling, T.J.
(Westinghouse Specialty Metals Div.)
RECENT DEVELOPMENTS IN ALLOYS UTILIZED
IN MICROELECTRONIC PACKAGING. pp. 6-1
- 6-17. Proceedings of the Technical
Program. 1970 National Electronic
Packaging and Production Confersnce.
Anaheim, Calif., Feb. 10~12, 1970,

New York City, N.Y., June 16~18, 197¢C

As part of our continuing effort to
provide up-to-date information on the
capabilities and limitations of our
materials ussd in the systems snyineered
IC package, this paper reports recent

12
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dcvolog&cnts involving Kovar alloys,
Specific areas which are discussed
include fundamental research on con~-
trolled expansion alloys, phase trans-
formations, and stress in glass-to-

matal seals. Corrosion, magnetic proper-
cies, and shielding effectiveness tests
are slso covered because of their
importance to functional operation of

IC devices.

10495

Butt, S§.H. (0Olin Corp., Brass Div.)
NEW COPPER ALLOYS FOR APPLICATION

TO SEMICONDUCTOR PACKAGES, pp. 6-18 -
6~36. Proceedings of the Technical
Program, 1970 National Blectronic
Packaging and Production Conference.
Anaheim, Calif., Peb. 10-12, 1970,

New York City, N.Y., June 16-18, 1970

Copper and copper alloys currently
are roceiving substantial consideration
for use in semiconductor packages as lead
frames, and as eyelets and cans, It is
the purpose of this paper to discuss
the factor relating to the use of copper
alloys in these applications. It is
the further purpose of this paper
to provide comparison between copper
alloys adapted for such use and the other
materials, principally nickel and hich
alloys, which are alsc presently used.

10496

Shew, A.L. (U.S. Navy, Nav, Ammunition
Depot, Quality Evaluation Lab., Crane,
Ind.)

QUALIPICATION TESTING OF PLASTIC
ENCAPSULATED INTEGRATED CIRCUITS FOR
MILITARY ENVIRONMENTS, pp. 6-37 - 6~42.
A70-44534. Proceedings of the Technical
Program. 1970 National Electronic
Packaging and Production Conference.
Anaheim, Calif., Peb. 10~12, 1970,

New York City, N.Y., June 16-18, 1970

The refusal of DOD/NASA agencies
to accept "plastic® encapsulated
integrated circuits over their hermetic
counterparts was the cause of consider-
able concern to the manufacturers of
these devices. The governmental agen-
cies, however, had very little, if any,
reliability data and few failure analy-
sis techniques for the "plastic" pac-
kaged devicr as compared with the her-
metic packaje. In May 1968, the DOD/
NASA working group for Test Methods
and Procedures for Plastic Encapsulated
Devicaes was formed with the purpose of
developing reanirgful and appropriate
environmental tests for "plastic” en-
capsulated semiconductors. The Micro-
electronics section at NAD Crane, al-
ready involved with evaluation of inte-
grated circuits through its preparation
and publishing M-NOTES, was then sclec-
ted by its sponsoring activity to become
a part of the woxking qroup,
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This paper will cover NAD Crane's
part in this program.

10497

Hirsch, H. (IBM, Components Div.)

RESIN SYSTEMS USED FOR ENCAPSULATION

OF MICROELECTRONIC PACKAGES. pp. 6-43 -~
- 6-58. Proceedings of the Technical
Program. 1970 National Electronic
Packaging and Production Conference.
Anaheim, Calif,, Peb., 10-12, 1970,

New York City, N.Y., June 16-18,

1970. Solid State Technol. 13, no. 8,
48-54, Aug. 1970

This article describes a program
for evaluating epoxy resins for
packaging. Emphasis is placed on ther-
mnal expansion, sffect of curing tem-
perature on second order transition
tempsratures, effect of reactive dilu-
ents, effect of specific fillers,
and the effect of temperature and hu-
midity cycling on metallurgical bonds
encapsulated with epoxy resin.

10498

Urban, L. (TRN Systema Group)

THE DEVELOPMENT OF A MICROELECTRONIC
MICROMAVE RECEIVER. pp. 7-13 - 7-25,
Proceedings of the Technical Program.
1970 National Electronic Packaging
and Production Conference. Anaheim,
Calif., Feb. 10-12, 1970, New York
City, N.Y., June 16-18, 1970

The need for providing ever-in-
creasing performance capabilities in
space and avionics communications
systems has been accompanied by a cor-
responding growth in equipment com-
plexity. This trend generates problems
of axcessive size, wesight and reduced
reliability. A possible solution of
these problems lies in the application
of micro-electronic design techniques
to elsctronic equipment. By these
xeans, more circuitry can be packaged
with fewer i{nterconnections in a given
volume.

10499

Ciecio, J. (Raytheon Co., Missile
Systems Div.)

MICROELECTRONICS PACKAGING FOR HIGH
PERPOMIANCE MILITARY AIRCRAFT. pp.

9431 ~ 9~46. A70-44542. Proceedings

of the Technical Program. 1970 Nationai
Electronic Packaging «nd Production
Conference. Ansheim, Calif., Feb. 10-
12, 1970, New York City, N.Y., June 16~
18, 1970

This paper describes the packaging
techniques employed on the Signal Data
Processor (SDC) presently in production
and a proposed, next-generation unit

13

that will affect a dramatic weight and
volume reduction. The SDC performs
launch-control and a signal-command
functions for an air-to-air missile on

a high performance aircrait. The design
objectives are to package for minimum
veight, volume and cost coupled with
high reliability and maintainability.

The SOC has been tested and has success-~
fully met the requirements of MIL-E-
5400, including thermal operation between
the limits of +132°C and -65°C. Both
units feature modular plug-in construc-
tion and a dependable, conduction-cooled,
thermal system.

10500

Hu, K.C. (Hughes Aircraft Co., Micro-
electronics Lab., Newport Beach, Calif,)
APPLICATION OF POLYMIDE FILM IN LOW-
COST CHIP PACKAGING AND HYBRID SEMI-
CONDUCTOR MEMORIE3. pp. 10-1 - 10-14,
Proceedings of the Technical Program.
1970 National Electroni. Packaging and
®roduction Conference. Anaheim, Calif.,
Feb. 10-~12, 1970, New York City, N.Y.,
June 16-18, 1970

More than just a packaging material,
it has been illugtrated further, poly-
mide film enables a total package design
with the next level and system inter-
connection in mind. This in itself
is significant -- a package design with
full consideration of system partitioning
instead of just sealing and proiectior.
Advancement of the art of packaging and
interconnection from its present stand-
still state may very well be to start
from this basic concept.

I '
S g iemaapr M paaw gty sewtoow FRERLLINNNT 1o ST L I L A R IR AT U0 B e I v oot ] s

T




g Ve T TRV

eyl

pl el Ut i

Rl

gﬁ
E
E

10501

Croson, E.B. (U.S5. Navy, Nav. Missile
Center)

AN IMPROVED PHOTO RESIST PNOCESS.

PP, 10-15 - 10~24. Proceedings of the
Technical Program. 1970 National
Elactronic Packaging and Production
Conference. Anaheim, Calif., Feb. 10~
12, 1970, New York City, N.Y., June
16~-18, 1970

The processing and fabrication
requirements for selectively-etched,
thin-film microcircuits include exten-
sive applications of photo resist
techniques. The high fabrication cost
inherent in many thin- film operations
can be directly attributed to photo/
chemical processing which uses photo
resist for pattern masking. Thus,
the purpose of this paper is to present
an improved photo resist process which
can: (a) reduce photo/chemical pro-
cessing time Ly at least 25%; (b) ease
naskaligning problems; and (c) increase
over-all yields in thin~film micro-
circuits.

10502

Pichler, H.K. (MIT, Lincoln Lab.)

A GRIDDED THICK PILM METALLIZATION
STRUCTURE EMPLOYED IN MULTICHIP CIRCUIT
FABRICATION. pp. 10-25 - 10-39.
Proceedings of the Technical Program.
1970 Nztional Electronic Packaging

and Production Conference. Anaheim,
Calif., Feb. 10-12, 1970, New York City.
N.¥., June 16-18, 1970

A way to make a 1-in?, gridded,
thick-£film circuit that holds as many
as 49 integrated circuit chips, and
can be produced quickly at reasonabie
cost, has been desveloped. Xey to the
process wags development of a tasic ciz-~
cuit board that has reduced the time
and cost of producing custom laycuts
for individual circuit designers.

10502

Gioia, J.C. {GE)

LOM COST PACKAGING OF THICK-FIL..
SUBSTRATES WITH CERAMIC GLASS SEALY

pp. 10-40 - 10-46. Proceedings <’ ¢hx
Technical Program. 1970 Nationa®
Electronic Packaging and Producti
Cohference. Anaheim, Calif., Fal 10~
12, 1970, New York City, N.Y., Junc %
18, 1970

Today, the hybrid integraced oi:-
cuit field ‘s maturing. High compesi-
tive semi-conductor companias offer
full lines of discrete chips and inte-
grated circuits. The learning curves
are peaking out in the filmed substrate
production area, assembly skills are at
high level, and the equipment and

14

ability to control processes is moving
ahead at a rapid-rate - all of which
adds up to lower costs. iIn the light
of these declining costs for hybrid
integrated circuits, the still high
package costs must be studied care-
fully for lower cost alternatives.

10504

Anjard, R.?. (Gen. Motors Corp.. Delco
Radio Div.)

LEACHING DURING SOLDER IMMERSION -~
THICK FILM CONDUCTORS. pp. 11-1 - 11-6.
Proceedings of the Technical Program.
1970 National Electronic Packaging and
Production Conference. Anaheim, Calif.,
Feb. 10-12, 1970, New York City, MN.Y.,
June 16-18, 1970

Extensive invermixinc #ith the
conductive pad metallics results during
solder coating of the conductive, 1If
you need a good trouble-shooting tocl
to check out a suspect system or if
you need to compare leaching effects,
the technique used here is recommendad.
You can determine the time to remove
508 of the pad area by actual physical
measurements or by electrical resistance
and compare these to a baseline or
normal time.

10595

Kroehs, A.R. ({Alpha Metalg, Inc.)
MATERIALS AND TECHNIQUES FOR ATTACHV.
OF ACTIVE AND PASSIVE DEVICES TO ¥sv»iD
SUBSTRATES. pp. 11-20 - 11-30. i'wo-
ceedings of the Technical Prograr.

1970 National Electronic Packayiny

and Production Conference. 3ashein,
Calif., Feb. 10-12, 1970, ¥rw ¥York City,
N.Y,, June 16-18, 197¢

In this present..!=: we wil. examine

the major devicz =~ :cine veskniques
and the varise- honding saterials avail-
2hie wilile ooxsizing them into a format
whi-is wili onable Lhe ussr to decide
wiien procedure will best satisfy his
particular requirement. Passive device
mounting will be considered first,
followed by a discussion cof active
device mounting. Passives were chosen
first because they are simpler in
geometry. Hany of the materials selec-
cion problems alsc are coewnon to both
passive and active devices. By looking
At materials without including the com-

plicating factors of different geometries

and attachrment methods, many of the ma-
tersal selection parameters can be
understood readily.
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10506

Alonso, R.L. (Adar Assoc., Inc.)
PROBLEMS OF LSI TESTING AND TEST SYSTEHMS.
PP. 12-23 - 12-36. Proceedings of the
Technical Program. 1970 National Elec-
tronic Packaging and Production Con-
ference. Anaheim, Calif., Peb. 10-12,
i;?O, New York City, N.Y., June 16-18,

70

The advent of LSI has brought
along a new set of problems, namely,
how to test LSI circuits, and with
what sort of equipment. This paper is
concerned with LSI testing from the
point of view of the test system de-~
signer and builder. What tests to per-
form, and expecially what functional
test patterns are required, is a broad
subject outside of the present scope.
We will be concerned with :the problems
and trade-offs of certain generaily
25reed upon testing techniques, and
attempt to ses how these influence the
LSI test equipment currently being
designed.

10510

Williams, D. (Westinghouse Elec. Corp.,
Defense ard Electronic Systems Center,
Baltimore, M4.)

NONVOLATILE IC TECHNIQUES FOR BORAM.
Rept. no. ELOM-0160-1, Rept. no. 74-0396,
Semiann. Rept. no. 1, Apr. 30-Oct. 30,
1973, 54 pp., Apr. 1974.
DAABO7~73-C-0160

she objective of this program is to
optirize the technology of impis=entation,
circuit design, ani physical iayout of
an integrated circuit nonvclatile MNOS
nemory array. This development ie to
provide an advanced basic elesment for
the Block Oriented Random Access Memory
(BORAM) 3ystem. The goals include
optixized technoiogy to provide high
performance, lower cost, 4nd hicher
zeliability BORAM memory arvays. The
conclusion reached after considering
other fabrication techrniques is to use
the high density double layer alwinum
process &nd high density mask desiar
rules to build a fully deccded 4096-bhit
MNOS memory array designed for BORANM.

15

10512

Dale, J.R. (Assoc. Semiconductor Mfrs.,
Ltd. Mullard Res. Labs.}

ULTRASONIC WIRE BONDING TO SILICON
DEVICES. Ann. Rept., 55 pp., Oct. 1973.
AD 915 911

This report outlines work carriec
out during the past eight months on the
operation, stabilization and control of
Xullich & Soffa 472 ultrasonic nailhead
bording machines. An optical interferc-
metric technigue for measuring the ampli-
tude of the welding capillary is des-
ciribed and an evaluation procedure for
the quality assessment of ultrascnic
nail head bonds discussed. Details of
an accurate electromechanical bond shear
testing technique developed for this
project are described and its applica-
tion to the quality contrcl of cormer-
cially produced devices discussed.

1¢513

Anon.

MODER: DIE BONDING: TECHNIQUES AND
EQUIPMENT. Electvonic Packaging and
Production 14, nc. 1, 6 pp., Jan. 1974

Today's modern die bonders are de-
sigred to accomodate the two major
bonding technigues: eutectic and epoxy.
"he primary emphasis in eutectic die
bhonding is to provide an adequate
electrical, thermal and mechanical
connection without damaging the chip.
The method is the most widely uszed,
be a serious shortage of vircin wifers.
Much of this demand will have to be
met by succersfully qualified reclairm
wafers for use in fabricating 40S and
some bipolar products. Shown here
apong the rejects is a tray of reclaired
wafers ready fcr reprocessing.
whether it be for girple transistor
chips or more sophisticated morclithic
ICs. Although the resulting eutectic
bond ic the sare, there are variations
in the methods of handling, hesting,
agitation, arnd in the eutectlc materiais.
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10514

Colman, D. (Tex. Instr. Ltd., Manton
Lane, Bedford, Engl.)

INVESTIGATING THE CAUSES OF NOISE IN
FIELD EFFECT TRANSISTORS. Rept. no,
RP11~-1. Ann. Rept., Oct. 31, 1973,

AD 915 913

The use of boron doped oxide in-
stead of boron tribromide for the top
gate diffusion has resulted in a signi-
ficant improvement in leakage current.
It has been shown that leakage is very
sensitive to aluminum overlaying the
junction. This aluminum must be very
pure. J.F.E.T.s have been manufactured
with an ion implanted boron deposition
for the top gate. The noise perfor-
mance of these was inferior to conven-

tionally manufactured devices. Attempts
were made to improve the low temperature

noise performed by using an epitaxial
dopant with shallow energy level. Re-
sults which have been obtained did not
demonstrate any sensitivity of noise
to dopant energy level.

10516

Lawrence, J.E. (Silicon Matl., Inc.,
Mountain View, Calif.}

THE CASE FOR RECLAIM WAFERS. Electronic
Packaging and Production 14, no. 1, 8 »p.,

Jan. 1974

The semiconductor industry will
require over 1 million silicon wafers
each week in 1974. Of all wafers pro-
cessed during a typical oroduction week,
about 30% will not complete fabrication.
Present indications are: there will be
a serious shortage of virgin wafers.
Much of this demand will have to be
met by successfully fabricating MOS
and some bipolar products. Shown here
amoung the rejects is a tray of re-
claimed wafers ready for reprocessing.

10517

Anon.

ION IMPLANTATION: PROM A SPECIALTY TO
A STANDARD METHOD FOR NEW ICS., Elec~
tronic Design 22, no. 11, 4 pp., May
24, 1974

During the late 1960s, when ion
implantation bhegan to be used au a
complementary technique tc commercial
diffusion processes, it was employed
primarily to adjust threshold voltages

precisely and to form self-aligned gates

in MOS circuits. Today virtually every
samiconductor house uses ion implanta-
tion in volume production of a growing
list of superior standard and custom

MOS devices. In addition ghe technology

is making in-roads in the fabrication
of bipolar ICs, and its reach is
extending well into active and nonac-~
tive discrete areas.
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10518

Eshleman, R.L., Meyers, A.P., Davidson,
W.A. (IIT Res. Inst., Chicago, Ill.)
FEASIBILITY MODEL OF A HIGH RELIABILITY
FIVE-YEAR TAPE TRANSPORT. Vol. I, II,
III. Jan. 5, 1972-Nov. 5, 1973, NAS5-
21692

The main objective of this program
was the design and fabrication of a
spacecraft tape recorder possessing
high reliability and long life., The
philosophy that life shall predominate
over all other requirements led to a
set of program ¢oals necessary to
achieve this prime objective. These
goals were:

*The identification of a trans-
port configuration in which
all considerations were made
on the basis of long life.

+The identification of life limit-
ing aspects of the transport
as a whole.

*The identification of a design
procadure, using analytical
rodeling, to maximize life.

10519

Rapp, A.K. and Ross, E.C, (Inselek Inc.,
Princeton, N.J.)

SILICON-ON-SAPPHIRE SUBSTRATES OVERCOME
MOS LIMITATIONS. Electronics 45, no.

20, 113~¢, Sept. 25, 1972

A new family of devices may well
be destined to £ill the awkward gap
Letween the inexpensive but slow MOS
and the fast but costly bipolar tech-
nologies, Tests of silicon-on-sapphire

substrates show they outperform--yet

are just as reliable as--conventional
bulk~silicon substrates when used as the
basis for MOS devices. And, when

topped with complementary deep-depletion
mode as well as enhancement-mode devices,
S0S chips now coming off the production
lines set still higher MOS performance
standards.
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10520

Reich, B. and Hakim, E.B. (U.S. Army,
ECOM, Electronics Technol. & Devices
Lab., Fort Monmouth, N.J.)
TEMPERATURE-{IUMIDITY ACCELERATION
FACTORS FOR PLASTIC TRANSISTORS AND
INTEGRATED CIRCUITS., Solid State
Technol. 15, no. 9, 65-6, Sept. 1972

The relationship between junction
temperature and failure rate for
hermetically sealed transistors and
integrated circuits is well known and
accepted. This article shows that the
relationship for plastic encapsulated
semiconductors must be modified to in-
clude the sum of both temperature and
relative humidity. With this modifica-
tion, accelerated temperature-humidity
tests can be applied to predict field
failure rates of plastic ancapsulated
semiconductor devices.

10522

Epstein, A.S. and Trimmer, P.A. (U.S.
Army, Harry Diamond Res. Labs., Washing-
ton, D.C.)

RADIATION DAMAGE AND ANNEALING EFFFCTS
IN PHOTON COUPLED ISOLATORS. pp. 391-5,
Reprinted from IEEE Trans, on Nuc. Seci.
NS-1), no. 6, Dec. 1972

The primary objective of the inves-
tigation reported here was to charac-
terize the behavior of photon coupled
isolators in a gamma (ionizing) radiation
environment and a neutron (non-ionizing)
radiation environment. Secondary objec-
tives were to separate the effects on
the various components of the isolators
and to study the annealing behavior.

The emphasis was placed on the gamma

irradiations, since some work has heen
reported on neutron irradiated devices
similar to the ones investigated here.

10524

Moore, D.G. and Wheatley, S. (Plessey
Co. Ltd., Prod. Assessment Labs., Relia-
bility Res. Group, Titchfield, Farebam)
AN INVESTIGATION INTO THE ENCAPSULATION
OF THICK FILM HYBRID MODULES.

Rert. no, 260007, Interim Rept., 25 pp.,
Nov. 1973. AD 916 511,

N/CP540/73/DC39 (1)

This report summarizes the various
aspects of plastic encapsulation of
large area thick film hybrid modules.
Physical parameters as well as chemical
and thermal criteria are included.

10525

Clapp, W.A. (RCA, Advanced Technol.
Labs., Camden, N.J.)

LSI COMPUTER DESIGN~~SUMC/DV. PP. 80-6.
A73-23795

Advanced Technol. Labs, s designed,
built, and tested the first . JS general-
purpose computer. The computer executes
32 instructions that are operation-code
compatible with the IBM 360 and RCA
Spectra 70 series of computers, The
computer is supported by 2k words of
main-memory LSI storage and TTY peripheral
for input and output operations. Addi-
tionally, a simulator, an assembler., and
a loader have been constructed ts provide
software support to the hardware. ‘This
paper and its companion in this issue
provide an overall picture of this dia-
gram to a debugged, operational computer
in 12 months.
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10526

Fellexr, A. (RCA, Advanced Technol.
Labs., Advanced Circuit Technol.,
Camden, N.J.)

LSI COMPUTER FABRICATION-~SUMC/DV.
pp. 74-9. A73-23794

The SUMC/DV (Space Ultrareliable
Modular Computer Demonstration Vehicle),
which required the design and fabrica-
tion of ten different array types, was
designed, partitioned, assembled,
tested, and made completely operational
in less than one year. The importance
of the ATIL simulation and design auto-
mation programs in achieving these re-
sults is discussed. This paper des-
cribes the assembly, the physical and
electrical characteristics, and the
bagis electrical testing procedures
used on SUMC/DV. The paper includes
a cdescription of the packaging concepts,
the physical assembly, the fabrication
and testing of the various components
including the LSI CMOS arrays, the
hierarchy of the memory complement,
the clock generation and distribution
scheme, additional syvstem testing
techniques, and the procedure employzd
in the electrical checkout of the
system.

10527

Merriam, A.S. and Zieper, H.S. (RCA,
Advanced Technol. Labs., Appl. Computer
Systems Lab., Camden, N.J.)
SIMULATION~--METHRODOLOGY FOR LSI COM:U-
TER DESIGN. pp. 69~73, A73~23793

The development of LSI technology
(arrays of greater than 100 gates of
non-regularized logic) requires the
availability and use of a variety of
design aids to assure competitive cost,
schedule, and implementation c cles,
Such a system of design aids ‘has heen
developed by the Applied Computer
Systems group nf the Advanced Technol.
Labs. and was the basis for the suc-
cegsful construction of the first LSI
processox using cuvstom C-MOS arrays--
the SUMC/DV. A measure of the success
of the design approach described in this
article is that the demonstration LSI
processor, from concept to power-on,
took less than one year and was checked
cut in less than four weeks.

10528

Bell Northern Rea. Ltd.

DEFINXTIONS OF THICK FILM CIRCUIT TERMS,
Std. no. SMR-§TD-1028, Final Spec.,

17 pp., Fep. 1972. AD 915 162L.

IDEP Ace. no. E0045. IDEP 347.10.00.00~
CJ-018

The technical terms lieted hersin
defined and explained in the restricted
sanse in which they apply to thick film

18

circuits, and particularly as used in
BNR Staudard 1026, Thick Film Circuit
Design Data. This standard is there-
fore intended to assist in the precise
interpretation of Standard 1026, and
sther documents such as drawings and
specifications used in conjunction
with such products. Terms which are
used in their ordinary sense, as in
other branches of engineering, are
not defined herein.

10529

Anon.

HIGH VOLUME 7THICK FILM PRODUCTION/
TESTING: AN OVER-THE-SHOULDER VIEW.
Electronic Packaging and Production,
pp. 36~42, Oct. 1973

Centralab currently produces
over 1 million thick f£ilm circuits
per week. At this volume, wasted
time and effort in product handling
are anathema. On the other hand,
as this walk-through observation
attests, a high QA/QC level is strin-
gently maintained.

10531

Anon.

THE PC INDUSTRY: A FADING SONG?

PART 2. WIRE WRAPPING TECHNiIQUES

AND HYBRIDS--REPLACING PCBS? Circuits
Mfg., pp. 42~-4, Sept. 1973

Wire wrapping techniques and
hybrids are compared to PCB's for
conasumer acceptability. Economic
factors are prime issue.

s L £

W L he e A

o

T T e TESNE S EERE

[ L Py i

e




o e e e

i Al Mg At

e

il e

SO L ik iy

T

10533

Anon.

SCANNING ELECTRON MICROSCOPY/1971.
PROCEEDINGS OF THE 4TH ANNUAL SCANNING
ELECTRON MICROSCOPE SYMPOSIUM, PART I.
FOURTH ANNUAL SCANNING ELECTRON MICRO-
SCOPE SYMPOSIUM. Sponsored by IIT Res.
Inst. PART II. WORKSHOP ON FORENSIC
APPLICATIONS OF THE SCANNING ELECTRON
MICROSCOPE. Sponsored by the National
Institute of Law Enforcement and
Criminal Justice (LEAA, U.S. Department
of Justice) and IIT Res. Inst. Part I.
Apr. 27-29, 1971, Part II. Apr. 30,
1971. IIT Res, Inst., Metals Div.,
Chicago, I1l1., 618 pp.

Presentations:
view of Problems of Interpre-
tation of the Scanning Electron
Microscope Image with Special
Regard to Methods of Specimen
Preparation
Fundamentals of Scanning Electron
Microscopy
Charging Effects in Scanning Elec-~
tron Microscopy
Scanning Transmission Electron Mi-
croscopy
Dynamic Focusing Technique for Tilted
Samples in Scanning Electron
Microscopy
After-Lens Deflection and its Uses
Soil Structure Analysis Using
Optical Techniques on S.E. Micro-
graphs
High-Resolution Enhancement in Scan~
ning Electron Microscopy by a
Posteriori Holographic Image
Processing
Progress in the Design and Applica-
tion of Energy Dispersion X-Ray
Analyzers for the SEM
Quantitative Microanalysis in Fe-Cr-
Ni and Fe~Cr~Ni-Mn Alloys by
Scanning Electron Microscopy Using
an Empirical Approach
Energy Dispersive ¥-Ray Analysis of
Thin Films in Integrated Circuits
Auger Electron Spectroscopy for
Scunning Electron Microscopy
Observation of Deformation and Frac~
ture in Metals-~-A Dynamic Applica-
tion of SEM
A Micromanipulator for the Scanning
Electron Microscope
Dynamic Studies of Deformation
Mechanisms in the SEM
Application of the SEM to Study of
Mechanisms of Metal Fatigue
tise of the SEM in Correlating
Acoustic Emissions with Prefracture
Processes
Fracture Morphology of Explosively
Loaded Stsel Cylinders
The Use of Backscattered-Electron
Inages in Metallographic Analyses
of Carbides
The Growth of Colloidal Silica
Particles

19

SEM Investigation of Electro-deposited
Tin Surfaces

Study of Metal in the Lunar Soil

Solving Some Problems in Fiber
Science wich SEM

Interpretation of Some Field-Ion
Micrograph Features from SEM
Observations

Oxide Platelet Pormation in Bulk
Tantalum

Mine Dust Characterization Using
the Scanning Electron Microscope
and Dust Samplers

Investigation of Whisker Growth
on Relay Metal Surfaces

The Examination of Biological
Material at Low Temperatures

Application of the SEM in Paleobiclogy

Comparative Examination of Biological
Samples by SEM, TEM, and other
Techniques

Some Problems of Fixation of Selected
Biological Samples for S.E.M. Exemin-
ation

Scanning Electron Microscopic Observa-
tion on Non-Mechanically Cryofractured
Biological "issue

Preparation of Suspended Cells for SEM
Examination of Internal Cellular
Structures

Skeletal Ultrastructure of Sediment
Producing Green Algae

Studying Neuronal Architecture and
Organization with the Scanning
Electron Microscope

Mammalian Gametes: A Study with
the Scanning Electron Microscope

Scanning Electron Microscopy of
Chronic Pulnionary Emphysema: A
Study of the Equine Model

Surface Morphology of Hypoplastic and
Normal Lungs from Newborn Lambs

Specialized Extracellular Structures
of the Inner Ear

Scanning Electron Microscopy of Bac-
terial Colcnies

Surface Effects of Cell-Wall-Active
Antimicrobial Agents

Morphology of Lipid Rich Organelles in
Tissue of Man and Rat

SEM Studies of the Synovial Surfaces
of Tendons

Effects of EDTA and HCL Treatments of
Enamel Fracture Surfaces

Remineralizatior. of Acid-Softened Human
Enamel Studied by the SEM

Scanning Electron Microscopy and Elec-
tron Probe Analysis of Congenital
Hair Defects

Normal Eggshells and Thin Eqgshells
Caused by Organochlorine Insecticides
Viewed by the Scanning Electron Micro-
scope

Surface Studies of Carbons for Pros-
thetic Applications

The Applications of Image Analysis
Techniques to Scanning Electron Micro-
scopy

Cathodoluminescence Spectra

Cathocoluminescence Studies cf Sediments

o (o
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10533 (Cont'd)

Device Fabrication Using a Scanning
Electron Beam System

Characterization of Semiconductor
Processes

Applications of Scanning Electron
Mirror Microscopy to Electronics

Investigation of Pre-Breakdown Sites
in Shallow Diffused Structures with
the Scanning Electron Microscope

Low Duty Cycle Stressing of Semicon-
ductors in the SEM

Quantitative Voltage and Temperature
Distribution Studies in GaAs Trans-
verse Gunn Diodes Using an SEM

Applications of the SEM Channelling
Pattern Technique to Material Problems

Application of the SA-ECP Method to
Deformation Studies

A Now Methcd for the Investigation of
Crystal Structures Using the Scanning
Electron Microscope

SEM Electron Channelling Iine Widch
(Broadening) and Pattern Degradation
in Alkali Halide Crystals

Quantitative Crystallographic Orienta-
tion Determinations of Microcrystals
Present in Solid Specimens Using the
SEM

Reduction of Carbon Contamination in
the SEM

Scanning and Transmission Electron
Microscopy and Microanalysis of
Structured Granules in Pischerella

Ambiqua

SBH'KB%IIbationl in the Study of volume
Defects in Semiconductor Devices (Ab-
stract Only)

Microvision

SEM and Analytical Possibilities

An Evaluation of the SEM with X-Ray
Microanalyzer Accessory for Forensic
Work

Forensic Applications of Scanning Elec-
tron Microscopy

Application of the SEM in Porensic
Medicine

Applications of Scanning Electron Micro-
scopy to Forensic Science at Jst Pro-
pulsion Laboratory, 1969-1970

Application of the Scanning Electron
Microscope to the Examination of Pire-
arms Markings

Scanning Electron Microscopy of Selected
Crime Laboratory Specimens

The Scanning Electron Microscopy of
Counterfeit Coins (Abstract Only)

Bibliography on the Scanning Electron
Microscope

20

10534

Flutie, R.E. (Harris Semiconductor,
Melbourne, Fla.)

ENERGY DISPERSIVE X-RAY ANALYSIS OF

THIN PIIMS IN INTEGRATED CIRCUITS.

PP. 81-8, Scanning Electron Microscopy/
1971, Proceedings of the 4th Annual
Scanning Electron Microscope Symposium.
Part I. Pourth Annual Scanning Electron
Microscope Symposium. Sponsored by IIT
Res. Inst., Part II. Workshop on Foren-~
sic Applications of the Scanning Elec-
tron Microscope. ESponsored by the
National Institute of Law Enforcement
and Criminal Justice (LEAA, U.S. Depart-
ment of Justice), and IIT Res. Inst.
Part I, Apr. 27-29, 1971, Part II.
Apr. 30, 1971. 1IIT Res. Inst., Metals
Div., Chicago, Ill., 618 pp.

X~ray examination of thin films on
integrated circuits pose special pro-
blens hecause the x-rays are smitted
from a much larger depth compared to the
film thickness. The energy dispersive
analysis performed satisfactorily for
unpassivated Ni Cr films of €00
more thickness; line and area scans
and semi~-guantitative rgsults could be
readily obtained, 100 A thin film in
passivated and unpassivated state showed
Cr and Ni peaks, but the peak to back-
ground ratios were rather low, These
thin films, even under 6,000 X of passi-
vation could be studied in a wavelength
dispersive spectrometer to provide x-ray
element - distribution photographs,
Significance of these results in terms
of applications of proper x-ray analysis
techniques in thin film analysis is dis-
cussed,

o A Al
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Chang, T.H.P. (Cambridge Sci. Instr.
Co., Cambridge, ¥ngl.)

DEVICE FABRICATION USING A SCANNING
ELECTION BEAM SYSTEM. pp. 417-24.
Scanning Electron Microscopy/1971.
Proceedings of the 4th Annual Scanning
Electron Microscope Symposium. Part IX.
Fourth Annual Scanning Electron Micro-
scope Symposium. Sponsored by IIT Res.
Inst. Part II, Workshop on Forensic
Applications of the Scanning Electron
Microscope. Sponsored by the National
Institute of Law Enforcement and
Criminal Justice (LEAA, U.S. Department
of Justice), and I1IT Res., Inst. Part I,
Apr. 27-29%, 1971, Part 1I. Apr. 30,
1971, 1IIT Res. Inst., Metals Div.,
Chicago, I11., 618 pp.

The two main areas of application
for the electron beam machine in micro-
circuit fabrication are (a) Mask making
and (b) Direct device exposure, and it
has been shown that complex patterns
can be formed reliably for both these
two applications using either digital
computer control facilities or analogque
facilities, 1It is clear from the re-
sults already achieved that there are
no major difficulties in developing
this machine to the point where it will
generate a set of standard size masks
inside a working day.

10536

Crosthwait, D.L, (Tex. Instr. Inc.,
Semiconductor Res. and Dev. Labs.,
Dallas, Tex.)

CHARACTERIZATION OF SEMICONDUCTOR
PROCESSES. pp. 425-32. Scenning
Electron Microscopy/1971. Proceedings
of the 4th Annual Scanning Electron
Microscope Symposium. Part I. Fourth
Annual Scanning Electron Microscope
Symposium., Sponsored by IIT Res. Inst.
Part II, Workshop on PForensic Appli-
cations of the Scanning Electron Micro-
scopa. Sponsored by the National
Institute of Law Enforcement and Crim-
inal Justice (LEAA, U.S. Department of
Justice)}, and IIT Res. Inst, Part I,
Apr. 27-29, 1971. Part I, Apr. 30,
1971. IIT Res. Inst.,, Metals Div.,
Chicago, 111., 618 pp.

It was a logical if not necessary
step for the samiconductor manufacturer
to exploit the SEM in development and
monitoring of manufacturing processes.
The purpcse of this paper is to relate
a few examples of this and to describe
a sample preparation technique which
facilitates timely accurate characteri-
zatinn of the various aspecte of semi-
conductor devices.

P T -

Cox, S.B. (U.S. Air Force, Kirtland
AFB, Aixr Force Weapons Lab. (FST),

New Mex.)

APPLICATIONS OF SCANNING FELECTRON
MIRROR MICROSCOPY TO ELECTRONICS.

pp. 433-40. Scanning Blectron Micro-
scopy/1971. Proceedings of the 4th
Annual Scanning Elactron Microscope
Symposium. Part I. Fourth Annual
Scanning Electron Microscope Symposium,
Sponsored by IIT Res, Inst. Part II,
Workshop on Forensic Applications of
the Scanning Electron Microscope.
Sponsored by the National Institute of
Law Enfcrcement and Criminal Justice
(LEAA, U.S. Department of Justice) and
IIT Res. Inst. Part I. Apr. 27-~29,
1971, Part XX, Apr. 30, 1971. 117
Res. Inst., Metals Div,, Chicago, Ill.,
618 pp.

The scanning electron mirror micro-
scope (SEMM) is presently being con-
sidered as a potential 100% semiconduc-~
tor piece-part screen for Air Force
systems. Research to date has been
centered on screening for potentially
weak metallization stripes, although
numerous potential failure mechanisms
may be screened against at the same
time. Data on the usefulness of a SEMM
in predicting metallization electrical
overstress failures are presented.

The potential computerized automatic
SEMM screening system for production
lines is also discussed.
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Varker, C.J. and Bhlenbergex, G.
(Motorola Inc., Semiconductor Prod.
Div,., Central Res. Labs., Phoenix,
Ariz.)

INVESTIGATION OF PRE~BREAKDOWN SITES
IN SHALLOW DIPFUSED STRUCTUREC WITH
THE SCANMING ELECTPON MICROSCOPE. pp.
441~8, Scanning Electron Microscopy/
1971. Proceedings of the 4th Annual
Scanning Rlectron Microscope Symposium,
Part. I. Fourth Annual Scanning Elec-~
tron Microscope Symposium, Sponsored
by IIT Res. Inst. Part II. Workshop
on Forensic Applications of the
Scanning Electron Microscope. Sponssred
by the National Institute of Law En-
forcement and Criminal Justice (LEAA,
U.S5. Department of Justice) and IIT Res.
Inst. Paxt I. Apr. 27-29, 1971. Part
II. Apr. 30, 1971. 1IIT Res. Inst.,
Metals Div., Chicago, I1l., 618 pp.

Utilizing the electron beam induced
current mode, pre-breakdown sites asso-
ciated with regions of local curvature
in the depletion field are investigated
under voltage bias conditions, A direct
correlation is observed between the
region of local curvature in the oxide
step and the resulting pre-breakdown
sites observed in the electron beam
induced current mode. fThe results in-
dicate that the surface sites observed
result directly from resolution limits
on the edge acuity of the photomask.

10539

Gonzales, A.J. (Motorola,Inc., Cer ~ral
Res. Lab., Phoenix, Ariz.)

LOW DUTY CYCLE STRESSING OF SEMICONDUC-
TORS IN THE SEM., pp. 451-6, Paper
presented at the Scanning Electron Micro-
scopy/1971. Proceedings of the 4th
Annual Scanning Electron Microscope
Symposium. Part I. Fourth Annual
Scanning Electron Microscope Symposium,
Spongored by IIT Res. Inst. Part II.
Workshop on Forensic Applications of

the Scanning Electron Microscope. Spon-~
sored by the National Institute of Law
Enforcement and Crimiral Justice (LEAA,
U.S. Department of Justice) and IIT Res.
Inst, Part I. Apr. 27-29, 1971. Part
II. Apr. 30, 1971. IXIT Res. Inst.,
Metals Div., Chicago, Ill,, 618 PP-

It is the purpose of this work to
illustrate the technique of low duty
cycle electrical stressing with particu-
lar amphasis on semiconductor appli~
cations: the enhancement of voltage
contrast by high current pulsing, obser-
vation of electron beam induced effacts
during pulsing, and thes high temperature
cycling of an aluminum-silicon contact.

22
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Anon,

SCANNING ELFCTRON MICROSCOPY/1972.
PRCCEEDINGS OF THE 5TH ANNUAL SCANNING
ELECTRON MICROSCOPE SYMPOSIUM. PART I,
FIFTH ANNUAL SCANNING ELECTRON MICRO-
SCOPE SYMPOSIUM, Sponsored by the IIT
Res. Inst. PART II, WORKEHOP ON B10-~-
IOGICAL SPECIMEN PREPARATION POR SCAN-
NING ELECTRON MICROSCOPY, Sponsored

by the National Institute of General
Medical Sciences (National Institute of
Health), and IIT Res. Inst. Part 1.
Apr, 25-26, 1972, Part 11, Apr. 27,
1972. La Salle Hotel, Chicago, 1Il1.,
447 pp.

Presentations:
canning Electron Microscopy:
The Next Ten Years
Scanning Electron Microscopy at
Liquid Helium Temperatures
Scanning Electron Microscopy
to 1600°C
Five Easy Pieces - Alds in Scan~
ning Electron Microscopy
The Cylindrical Secondary Electron
Detector as a Voltage Measuring
Device in the Scanning Electron
Microscope
A Storage-Display System for the
Scanning Electron Microscope
Simultaneous Display System of
Different Magnification Images
in Scanning Electron Microscopy
Invariance under Transformation:
A Useful Concept in the Inter-
pretation of SEM Images
High Spatial Resolution X-Ray
Microanalysis of Thin Specimens
in the Scanning Electron Micro-
scope
Resclution and Sensitivity of X-
Ray Microanalysis in Biological
Sections by Scanning and Con-
ventional Transmission Electron
Microscopy
Scanning X~Ray Emission Microscopy
Anomalous Crystallographic Con-
trast on Rollea and Annealed
Specimens
Absorbed Current Imagery for
Surface Studies in the SEM
Electron Beam Induced Current in
Silicon Planar p-n Junctions:
Physical Model of Carrier
Generation. Determination of
some Physical Parameters in
Silicon
Basic Limitations of Probe Forming
Systems Due to Electron -
Electron Interaction
Comparison and Evaluation of Spe-~
cimens for Resolution Standard
Experimental Resolution Limit in
the Secondary Xlectron Mode for
a field Emission Source Scan-
ning Electron Microscope

)
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The Raticnale and Mode of Appli-
cation of Thin Films to Non~
Conducting Matczials

Chservations on the Prevention of
Specimen Charging

Charging Artifacts in the Scanniny
Electron Microscope

Ohservations of Uncoated, Non-
conducting or Thermally Sensi-
tive Specimens using a Past
Scanning Pield Fmission Source
SEM

Explanation of the Low-Loss Image
in the SEM in Terms of Electron
Scattering Theory

A Technique for the Examination
¢ Irradiated Materials in a
S$canning Microscope

A Methed of Sequential Etching of
Paziivation for the SEM
Inspection of Subsurface Metal-
1ic¢ Layers

Si:anning Electron Microscopy
Techriques for Amorphous Semi-
conductor DPevice Studies

Physical Limits in Transmission
8canning Electron Microscopy of
Thick Specimens

Theory and Practice of Revealing
Crystallographic Defects with
the SEM by Means of Diffraction
Contrast

The Arizona 1MeV Transmission
Scanning Electron Microscope-~~
some Design Features

Methods for Tracing Ray Paths
Through Electron Optical Lenses
tc Investigate Spherical
Aberration in the SEM

Comparison of Various Methods for
Reducing Measurements from
Stereo-Pair Scanning Electron
Micrographs to "Real 3-D Data”

Comparison of Height and Depth
Measurements with the SEM and
TEM using a Shadow Casting
Technique

Handling, Mounting, and Examina-
tion of Particles for Scanning

Electron Microscopy

Bjological Specimen Preparation
for the Scanning Electron

Microscope - An Overview

Comparison of Fixation and Drying

Procedures for Preparation of

some Cultured Cell Lines for

Examination in the SEM

Freezing, Freeze~Drying, and
Freeze~-Substitutlon

Evaluation of Microdissected,
Unfixed, Freeze-Dried Tissue
for Ultramicrochamical Study

Preparation of Red Blood Cells
{RBC) for SEM: A Survey of

Various Artifacts

Critical Point Drying, Cryofracture,
and Serial Sectioning
Stabilization and Replication of
Soft Tubular and Alveolar
Systems: A Scanning Electron

23

Microscope Study of the Lung

A New Immunologic Marke:i for
Scanning Blectron Microscopy

Preparative Techniques for the
Successive Exemination of Biy~
logical Specimens by Light
Microscopy, SEM and TEM

Preparation of Fragile Botantical
Tissues and Examination of Intra-
cellular Contents by SEM

Evaluation of a New Preparative
Technique for Bond Examination
in the SEM

Preparative Technique for Platelet
Preservation for SEM

Different Replica Methods for Skin
Examination and Their Comparison
with Direct Studies on Skin

A New Freeze-Dry Technique for
Preparation of Marine Biological
Specimens for SEM

Tota) Material Characterization
with the Scarning Electron Micro-
scope

Bibliography on the Scanning Elec-
tron Microscope

10541

Flutie, R.E. (Harris Samiconductor,
Melbourne, Fla.)

A MEVHOD OF SEQUENTIAL ETCHING OF
PASSIVATION FOR THE SEM INSPECTION OF
SUBSURPACE METALLIC LAYERS. pp. 185-92,
Scanning Electron Microscopy/1972.
Proceedings of the 5th Annual Scanning
Electron Microscope Symposium, Part I.
Fifth Annual Scanning Electron Micro-
scope Symposium, Sponsored by the IIT
Res. Inst, Part 1I. Workshop on Bio-
logical Specimen Preparation for Scanning
Electron Microscopy. Sponsored by the
National Institute of General Medical
Sciences (National Institute of Health),
and IIT Res. Inst. Part I. Apr. 25-26,
1972, Part II. Apr. 27, 1972, La Salle
Hotel, Chicago, Ill. 447 pp.

Pasasivaiion can be removed with a
mi imum of disturbance to sublayer
metallic films. This must be done with
passivated integrated circuits to
properly SEM inspect the sublayer
metallic films. EDXA at bonding pads
where aluminum is present in both the
passivated and unpassivated state, helps
to indicate when all the passivation
has been removed.
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10542

Sie, C.H. (Energy Conversion Devices,
Inc., Troy, Mich.)

SCANNING ELECTRON MICROSCOPY TECHNIQUES
PFOR AMORPHOUS SEMICONDUCTOR DEVICE
STUDIES. pp. 193~6. Scanning Electron
Microscopy/1972. Proceedings of the
5th Annual Scanning Electron Microscope
Symposium. Part I, Fifth Annual
Scanning EBlectron Microscope Symposium.
Sponsored by the IIT Res. Inst., Part
II. workshop on Biological Specimen
Preparation for Scanning Electron
Microscopy. Sponsoredl by the National
Institute of General Medical Sciences
(National Institute of Health) and
IIT Res. Ingt. Part I. Apr., 25-26,
1972. Part II. Apr. 27, 1972. 1lLa
Salle Hotel, Chicago, 11l., 447 pp.

In amorphous semiconductor films,
particularly for those p.~prred from
chalcogenide systems. the pasic mechan-
isre for the bistable resistance
switching is a reversible amorphous
to crystalline phase transition,
actuated by electrical pulses. An
electric field-induced crystalline
filament formation is responsible
for the low resistance state. Due to
the size, location and nature of the
filament special techniques were
developed for SEM studias of these
amorphous semiconductor de “‘ces. No
difference in sscondary enission
characteristics of the crystalline and
amorphous phases was observed at 20 kv.
However, a sodium chromate, sulfuric
acid, dionized water etchant removed
the amorphous phase at a faster rate
than the crystalline phase. The etched
samples were studied for the morpholo-
gies of the amorphous film.

10543

Humphreys, C.J., Spencer, J.P., Woolf,
R.J. et al, (U. of Oxford, Dept. of
Met., Oxford, Engl.)

THEORY AND PRACTICE OF REVEALING
CRYSTALLOGRAPHIC DEPECTS WITH THE SEM
BY MEANS OF DIFFRACTION CONTRAST.

Pp. 205-14, Scanning Electror Micro-
scopy/1972. Proceedings of the 5th
Annuval Scanning Electron Microscope
Symposium, Part I. Fifth Annual
Scanning Electron Microsccpe Symposium,
Sponsored by the IIT Res. Inst. Part
I, Workshop on Biological Specimen
Preparation for Scanning Electron
Microscopy. Sponsored by the National
Institute of General Medical Sciences
(National Institute of Health), and
IIT Res. Inst. Part I. Apr. 25-26,
1972, Part II. Apr. 27, 1972,

La Sa/le Hotel, Chicago, Ill., 447 pp.

24

Experimental rasults demonstrate
that satisfactory STEM images of defects
can be obtained using conventional
electron sources, and that the images
show the contrast expected from diffrac-
tion theory. On the other hand, SREM
images of such defects in both thin
foil and solid spec: s either cannot
be cbtained, or are ¢ .icult to ob~
tain, using such electron sources.

These experimental results are in gqood
agreement with the predicted results.

10544

Wells, O0.C. (IBM, Thomas J. Watson Res.
Center, Yorktown Heights, N.Y.)
BIBLIOGRAPHY ON THE SCANNING ELECTRON
MICROSCOPE. pp. 375-442. Scanning
Electron Microscopy/1972. Proceedings

of the 5th Annual Scanning Electron
Microscope Symposium. Part I, FPifth
Annual Scanning Electron Microscope
Symposium. Sponsored by the IIT Pes.
Inst. Part IX. Workshop on Biclogical
Specimen Preparation for Scanning
Electron Microscopy. Sponsored by

the National Institute of General Medical
Sciences (National Institute of Health),
and IIT Res. Inst. Part I. Apr. 25-26,
1972, Part 11, Apr. 27, 1972. La Salle
Hotel, Chicago, 11l., 447 pp.

Papers published in the 1ITRI Pro-
ceedings from 1968 through 1971 have
been included in this bibliography.

The list of references was sorted,
edited, and cross-referenced using an
invarnal IBM computer program.
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Anon.

SCANNING ELECTRON MICROSCOPY/1974.
PROCEEDINGS OF THE 7TH ANNUAL SCAN-
NING ELECTRON MICROSCOPE SYMPOSIUM.
PART I. SEVENTH ANNUAL SCANNING
ELECTRON MICROSCOPE SYMPOSIUM.

Sponsored by the IIT Res. Inst. PART II.
WORKSHOP ON SCANNING ELECTRON MICRO-
SCOPY AND THE PLANT SCIENCES. Spon-
sored by the IIT Res. Inst. and the
Naticnal Science Foundation--Division
of Biological and Medical Sciences.

PART III. WORESHOP ON ADVANCES IN BIO-
MEDICAL APPLICATIONS OF THE SEM.
Sponsored by the IIT Res. Irst. PART 1V.
WORKSHOP ON FAILURE ANALYSIS AND THE
SEM. Sponsored by the 1IT Res. Inst.
and the National Science Foundation--
Division of Materials Research. Part 7.
Apr. 8-9, 1974. Part II, III, IV,

Apr. 10-11, 1974. Pick Congress Hotel,
Chicago, Ill., 1064 pp.

10546

Crostl.rait, D.L. and lvy, F.W. (Tex.
Instr. Inc., Semiconductor Res. & Dev,
Labs., Dallas, Tex.)

VOLTAGE CONTRAST METHODS FOR SEMI-~
CONDUCTOR DEVICE FAILURE ANALYSIS.

pp. 935-40. Scanning Electron Micro-~
scopy/1974. Proceedings of the 7th
Annual Scanning Electron Microscope
Symposium, Part I. Sevent'. Annual
Scanning Electron Microscop? Symposium.
Sponsored by the IIT Res. Inst. Part
II. Workshop on Scanning Electron
Microscopy and the Plant Sciences.
Sponsored by the IIT Res. Inst. and
the National Science Foundation--Divi-
sion of Biological and Medical Sciences.
Part IIX, Workshop on Advances in
Biomedical Applications of the SEM.
Sponsored by the IIT Res. Inst. Part
IV. Workshop on Failure Analysis and
the SEM. Sponsored by the IIT Res.
Inst. and the National Science Foun-
dation--Division of Materials Research.
Part I. Apr. 8-9, 1974, Prart II,

I1I, IV. Apr. 10-11, 1974. Pick
Congress Hotel, Chicago, Ill., 1064 pp.

The widespread use of the scan-
ning electron microscope (SEM} in
samiconductor applications has led to
the employment of voltage contrast
methods to device failure analysis.

The ability to obtain useful voltage
contrast information is contingent on
both instrument and device features,

The purpose of this paper is to present
some of the practical considerations

of voltage contrast methods. Techniques
for increasing the voltage contrast
information relating to internal cir-
cuit function by dynamic synchronous
biasing will also be discussed

25

10547

Gonzales, A.J, (Motorola Inc.,, Semi-
conductor Prod. Div., Semiconductor
Analytical Lab., Phoenix, Ariz.)

ON THE ELECTRON BEAM INDUCED CURRENT
ANALYSIS OF SEMICONDUCTOR DEVICES.

pp. 941-8. Scanning Electron Micro-
scopy/1974. Proceedings of the 7th
Annual Scanning Electron Microscope
Symposium. Part I. Seventh Annual
Scanning Electron Microscope Symposium.
Sponsored by the IIT Res. Inst. Part
II, Workshcp on Scanning Electron
Microscopy and the Plant Sciences.
Sponsored by the IIT Res, Inst, and the
National Science Foundation--Division
of Blological and Medical Sciences.
Part III. Workshop on Advances in
Biomedical Applications of the SEM,
Sponsored by the IIT Res, Inst. Part
IV. Workshop on Failure Analysis and
the SEM. Sponsored by the IIT Res.
Inst. and the National Science Founda-
tion-~Division of Materials Research.
Part I, Apr, 8-9, 1974, Part II,

III, IV. Apr. 10-11, 1974. Pick
Congress Hotel, Chicago, Ill., 1064 pp.

Although a large portion of SEM
semiconductor analysis involves the
imaging of surfaces, the same electron
beam which produces these images can
also be used to detect certain sub-
surface features which affect the
fundamental operaticn of the device.
The portion of the electron bszam which
penetrates into the gemiconductor will
produce hole-electron pairs that are
then free to drift and diffuse through
the device to nearby P-N junctions.
These charged carriers are separated
at the juaction thereby producing an
electron beam induced current (EBIC)
vhich may be used to modulate the
brightnegs of the SEM cathode ray tube
display. By this method, the spatial
distribution of defects which influence
the EBIC signal magnitude may he dis-
played.
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10548

Schick, J.D. (IBM, System Prod. Div.,
East Fishkill Facility, Hopewell
Junction, N.Y.)

FAILURE ANALYSIS OF INTEGRATED CIRCUITS
WITH SEM BEAM INDUCED CURRENTS. PP.
949-54. Scanning Electron Microscopy/
1974, Proceedings of the 7th Annual
Scanning Electron Microscope Symposium,
Part I, Seventh Annual Scanning
Electron Microscope Symposium. Spon-
sored by the IIT Res. Inst, Fart II.
Workshop on Scanning ElectronMicro-
scopy and the Piant Sciences. Spon-
sored by the IIT Res. Inst. and the
National Science Foundation--Division
«f Biological and Medical Sciences.
Part III. Workshop on Advances in
Biomedical Applications of the SEM.
Sponsored by the IIT Res. Inst., Part
IV, Workshop on Failure Analysis and
the SEM. Sponsored by the IIT Res.
Inst. and the National Science Foun-
dation--Division of Materials Research.
Part X. Apr. 8~9, 1974, Part 11, III,
IV. Apr. 10-11, 1974. Pick Congress
Hotel, Chicago, Il1., 1064 pp.

When an electron beam strikes a
gemiconductor material, hole-electron
pairs are excited. If these mobile
carriers are created within the
depletion region of a p-n junction,
they are swept out by the existing
junction potential giving rise to a
Yeverse current. This current may
then be used to modulate a cathode
ray tube, producing a maximum sigral
(either brightness or Y-deflection)
when the scanning electron beam strikes
the junction. This technique has been
used with varying degrees of success
in locating failures in high density
integrated circuits, jdentifying
leckage paths in devices, measuring
junction depths and base widthe, and
obtaining diffusion concentration
profiles. The effect on beam induced
current measuraments of varying the
SEM operating parameters, such as sam-~
ple orientation, beam current, and
acceleration potential will be described.
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Nicolas, D.P. (NASA, George C, Marshall
SFPC, Astrionic¢s Lab., Technol. Div.,
Huntsville, Ala.)

ROLE OF SEM IN MICROCIRCUIT FAILURE
ANALYSIS. pp. 955-62, Scanning Elec-
tron Microscopy/l1974. Proceedings of
the 7th Annual Scanning Electron Micro-
scope Symposium, Part I. Seventh
Annual Scanning Electron Microscope
Syrposium, Sponsored by the XIT

Res. Inst, Part II. Workshop on Scan~
ning Electron Microscopy and the Plant
Sciences, Sponsored by the IIT Res.
Inst, and the National Science Founda-~
tion--Division of Biological and Medi-~
cal Sciences. Part III. Workshop on
Advances in Biomedical Applications of
the SEM. Sponsored by the IIT Res.
Inst. and the National Science Foun-
dation~-Division of Materials Research.
Part I. Apr. 8-9, 1974. Part II, III,
IvVv. Apr, 10-11, 1974, Pick Congress
Hotel, Chicago, Il1., 1064 pp.

The SEM provides a number of opera-
tional modes that allow the failure
analyst to nondestructively examine a
circuit and locate the troubled region.
Many of the failure mechanisms to be
investigated currently require at least
the basic features which are provided
by the SEM emissive mode. In many cases,
simply observing a defect is not the same
as confirming a failure mechanism, and
to confirm an electrical fault requires
the application of voltage contrast
and conductive mode techniques. These
provide a potential distribution map of
the surface anu a map of the depletion
layers, respectively. Particulate and
surface contaminations can be cbserved
with the emissive mode, but their
identification usvally requires X-ray
or Auger electron spectromsters. Des-
pite the great potential of the SEM,
the analyst must make an effort to
examine a device in a proper perspective
to elucidate a possible mechanism such
as 2 lifted bond. The end product of
these analyses is corrective action to
eliminate or minimize the probability of
a recurrence of the failure mechanism
in new components.
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Flutie, R.E., (Harris Semiconductor,
Melbourne, Fla.)

PROPER SEM INSPECTION OF IC STEP COVER-
AGE USING THE NASA GODDARD S-311-P12-A
SPECIFICATION AS CRITERIA. pp. 963-70.
Scanning Electron Microscopy/1974.
Proceedings of tha 7th Annual Scanning
Electrcn Microscope Symposium. Part

I. Seventh Annual Scanning Electron
Microscope Symposium. Sponsored by
the IIT Res, Inst. Part 1I. Workshop
on Scanning Electrcn Microscopy and
the Plant Sciencas. Sponsored by

the IIT Res., Inst. and the Natiocnal
Science Foundation--Division of Bio-
logical and Medical Sciences. Part III.
Workshop on Advances in Biomedical Ap-
plications of the SEM. Sponsored by
the IIT Res. Inst. Part IV, Workshop
on Failure Analynis and the SEM.
Sponsored by the IIT Res. Inst. and
the National Science Foundation--
Division of Materials Research. Part
1. Apr. 8-%, 1974, Part II, IXI, IV.
Apr. 10-11, 1974. Pick Congress Hotel,
Chicago, 111., 1064 pp.

In an effort to help the SEHM
operator whe is responsible for SEM
inspecting semiconductor devices to the
NASA~311-P12~A specification, proper
inspection techniques are pictorially
documented. Consistent use of 65°
tilt anyles can mask deficiencies in
step coverage when the improper viewing
direction is used. The proper use of
65° +ilt ancles yields additional
information on cross-section reduction.
In marainal metallization cases, the
viewing airectien should be such that
the obsarver is looking along the
anomaly and not into it. Through prac-
tical experience it has been found
that poor substrate step geometry is the
major cause of rejected metallization
step coverage. When a run of sub-par
step coverage is discovered, the slope
of the substrate steps should be
checked first, A conscientious SEM
monitoring of substrate PSG step
geometries has yielded a successful
98% prediction of passing the NASA
311-p12-A Specification.

10551

Christou, A, (U.S. Navy, Nav. Res.
Lab., Washington, D.C.)

SEM FAILURE ANALYSIS TECHNIQUES FrR
THIN FILMS AND MICROWAVE POWER
TRANSISTOR METALLIZATIONS. pp. 971-8.
Scanning Electron Microscopy/1974.
Proceedings of the 7th Annual Scanning
Electron Microscope Symposium. Part
I. Seventh Annuai Scanning Electron
Microscope Symposium, Sponsored by
the IIT Res. Inst. Part II. Workeghop
on Scanning Electron Microscopy and
the Plant Sciences. Sponsored by the
I1T Res. Inst. and the National Science
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Foundation--Division of Biological and
Medical Sciences, Part III. Workshop
on Advances in Biomedical Applications
of the SEM. Sponsored by the IIT Res.
Inst. Part IV. Workshop on Failure
Analysis and the SEM. Sponscred by the
IIT Res. Inet. and the National Science
Foundation--Division of Materials
Research., Part I, Apr. §-%, 1974.
Part II, III, IV. Apr. 10-11, 1974.
Pick Congress Hotel, Chicergo, Ill.,
1064 pp.

In the present paper we report SEM
analysis techriques used to study sur-~
face diffusion, intermetalliic formation,
oxidation and corrosion in microwave
power transistor metallizations of
Ta/Au, Pt/Ta/Au, P4d/Ta/Au, W/Au and
Mo/Au. The oxidation and corrosion
reactions were studied in the spacimen
absorbed current mode (SCA). Inter-
diffusion reactions in the multilaver
films were studied using backscattered
electrons (BSE). Contrast variations
resulting from intermetallic compcund
formation can be observed readily be-
cause ¢f the dependerce of the back-
scatter coefficient on the atomic
number Z. In additicn, metallization
fajilures resulting Zror thin film
interdiffusion and iatwrmetailic for-
mation were analyzed with an eslectron
microprobe {EPA) and energy’dispersive
X-ray (EDXA) analysis attacl -ent.
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Clifford, J.R., Sega, R.M. anc Foos,
G.D. (U.S. Alir Porce Academy, Dept.

of Phys., Colorado Springs, Colo.) and
Throckmorton, R.A. (Hswlett~Packard
Corp., Cnlorado Springs, Colo).

SEM EXAMINATION OF THE AU~AL INTERME~
TALLIC ON IC LEAD BONDS. pp. 979-86,
Scanning Electron Microscopy/1974.
Procesdings of the 7th Annual Scarning

Electron Microscope Symposium. Part I.

Seventh Annual Scanning Electron
Microscope Symposium, Sponsored by
the IIT Pes. Inst, Part II. Workshop
on Scanning Electron Microscopy and
the Plant Sciences. Sponsored by the
IIT Res. Inst. and the National
Science Foundaticn~-Division of Bio-
logical and Medical Sciences. Part

I1I, workshop on Advances in Bio-medi-
cal Applications of the SEM. Sponsored

by the IIT Res. Inst. Part 1IV.
Workshop on Pailure Analysis and the
8gM. Sponsored by the IIT Res. Inst.
an8 the National Science Poundation--
Division of Materials Research. Part
I, Apr. 8-9, 1974. Part 11, I11I,
Iv. Apr. 10-11, 13974. Pick Congress
Hotel, Chicago, Ill., 1064 pp.

An investigation of the hl-Au
intermetallic formation on integrated
circuit (IC) lead bonds has been
undertaken using the scanning electron
microscope (SEM). Thermocompression
bonding techniques were used to attach
the Au leads to the Al pads of produc-
tion ICs. The temperatures of the
capillary, through which the Au wire
passes, and the stage, on which the
chip sets, varies. The secondary
electron mode of the SEM was used to
observe the intermetallic (commonly
called "purple plague”) formed on the
lead bond at fabrication, during
accelerated testing under high
temperature, and through 2000 hours
of live testing. After fabrication
there was little observable plague on
the pulse-heated stage ICs and con-
siderably more growth on the hotter-
stage ICs, Kirkendall voids and Au
migration were observed on several
ICs and deterioration of the Au bond
occurred within eight hours of 400°C
exposure., Heating the ICs to 125°C
during live testing caused extensive
intermetallic formation within 2000
hours.

10555

Konsowski, S.G. and Hall, R.D.
(Westinghouse Defense and Electronic
Systems Center, Systems Dev. Div.,
Baltimore, Md.)

NONPLANAR INTERCONNECTIONS FOR VLSI
PACKAGING. Rept. no. 74-0555, Final
Rept., June 22, 1973-Apr. 15, 1974,
52 pp., Hay 1974. NOOL63-73-C-0524

This program was undertaken to
extend the technology of aluminum
beam interconnscts to the various
wetallizations found in hybrid VLSI
packages, These included electroplated
gold on alumina, thick-film gold on
alumina, and thin-£film aluminum on
silicon wafers. All interconrections
were made in a nonplanar configuration
to simulate tha step that occurs from
the substrate/wafer upper surface to
the package base, Numerous bond
samples were made for verification
of the approach, and four mechanical
and environmental tests were performed
on groups of these bonds. The tests
were thermal shock, vibration, tem-
peratu~.: cycling, and high-temperzture
storage. The successful results of
the techniques, improvements, and
environmental testing have indicated
that a novel, producible, and quite
reliable method for large scale
interconnections of all the various
naterials included in VLSI packages
can be achieved.

10558

U.S. Dept. of Commerce, Natl. Bur. of
Standards, Electronic Technol. Div.,

Washington, D.C.

SEMICONDUCTOR MEASUREMENT TECHNOLOGY

Rept. no. NBS~-5P-400-1, Quart. Crog.

Rept. no. 21, July l-Sept. 39, 1973,

58 pp., Mar. 1974. AD 775 919

Significant technical accomplish-
rents durine this reporting period
included:

1. extensicn of the techaigue for
measuring thermally stimulated
current and capacitance tc
include measurements on metal-
oxide-semiconductor (MOS)
capacitors

2, completion of the development
of the thermal response method
for evaluation of transistor
die attachment

3. analyais of the interlaboratory

comparison of transistcr
scattering parameter meas:ire-
ments, and

4. preliminary review of measure-
ment problems in the photo
lithographic aspects of semi-
condictor device processing,
of problems associated with
certain hermeticity testing
procedures, and of methods for
evaluating metallization step
coverage.
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Polcari, S.M. and 3owe, J.J. (U.S.
Dept. of Transportation, Transportation
Systems Center, Cambridge, Maas.)
EVALUATION OF NONDESTRUCTIVE TENSILE
TESTING. Rept. no., DOT-TSC-NASA-71-10,
Tech. Rept., 46 pp., May 1971. N71-
37516. NAOS

This report presents the results of
a series of experiments performed in
the evajuation of nondestructive tensile
testing of chip and wire bonds. Semi-~
conductor devices were subjected to
time~temperature excursions, static-load
life testing and multiple pre-stressing
loads to detarnine the feasibility
of a nondestructive tensile testing
approach. The report emphasizes the
importance of the breaking angle in
determining the ultimate tensile strength
of a wire bond, a facter not generally
recognized nor implemented in such
determinations.

10560

Stinnext, D., Der Marderosian, A. and
Nelson P. (Raytheon Co., Equip. Div.,
Waltham, Mass.)

WEISHT TEST METHOD DETECTS GROSS LEAKS
IN COMPONENTS. Evaluation Lng., 4 pp.,
Sept. - Oct. 1970

During the past ssverxzl vears, many
attempts have been made to imprcve or
devise naew gross leak test methoas for
electronic components. Variocus mechods
listed in Jifferent test documents ha. o
been cvaluated for the purpose of
determining the adequacy, sensitivity,
and repeatibility of the different
gress leak tests.

10561

Dicken, H.K. (Integrated Circuit Eng.,
Scottsdale, Ariz.)

ENVIRONMENTAL CONDITIONS OF AUTOMOTIVE
ELECTRONIC SYSTEMS. 1S5 pg.

It is expected that the coembination
of tne severe electrical environmental
prcbiems along with the extrerme tempera-
ture ranges and the environsentzl con-
taminants such as salt, water, alcche?,
ethylene glyco, hot o0il, gasclirne, etc.
will increase semiconcuctor fajilure
above the present reported levels,

New systenr design and packaging
approaches must be utiiized to cktain
acceptable reliability levels,

10562

foster, R.C. (Xe#rox Corp., Rochester,
N.Y.}

JUSTIFICATION FOR SCREENING AND TESTING
IC'S TO MORE STRINGENT QUALITY LEVELS.
6 pp., Mar. 1, 1972

Cost corparisons are presented
ag tha total number of IC per beard
varies for three quality tureening
levels. For the assumptions presented
and the added rost for each screen,
“he results justified the screens.

1056€

IEEE

PROCEEDINGS 1974, 24TH ELECTRUNIC
COMPONENTS CONFERENCE. Sponsored by
the Electronics Industry Associztion
(EIA) and the Parts, Hybrids and
Tackaging Group of the IELE. Statler
Yilton, Washingten, D.C., May 13-15,
1974

Sessions:
I Display Technology
I1 Reliability
III Contact Technology
IV Hybrid Materials
¥ ISHY Panel Discussion on
Standards
V1 Discrete Components
Vil Academic Microelectronic
Programs
VIII Manufacturing Technology
IX Capacitors
¥ Punctional Tuning of
Hybrids
XI Hybrid Packagi-a

10567

Bali, T.C. and Webster, S.L. ({(Hughes
Aircraft Co., Culver City, Calif.)
RELIABILITY ASPECTS OF MODULE DEFOAMINS
OPERATION. pp. 25-8. Proceedings 1974,
25th £lectronic Components Conference.
Eponsored by the Elactronics Industry
Azsociation (FIA) and the Parts, Hybrids,
ana Packaging Group of the IEEE.

Statler Hilzon, Washington, D.C..

May 13-15, 1974

A new and sinpier method emploving
a directed stream of aiivkberne glass
beads avoids the hazard of gross re-
chanical darage, is much faster and
rore precise in its action and reguires
only modest skill. In this technique
an air-jet driven strear of s50lid
approximately spherical gla2ss beads
{diareter = 35,001 inch) is dirascted at
the foam in the desired locatinn. A
zodified white "Airbrasive”™ hand held
jet tool is used. This paper discusses
the effect of this method of foam
reroval upon the performanca and relia-
bility of components in reworkad foamed-
in modules.
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10568

Zatz, S. (Martin Marietta Aerospace,
Orlando, Fla.)

A NEW SIMPLIFIED METHOD TQ MEASURE
MOISTURE IN MICRO ENCLOSURES. pp. 29-
33, Proceedings 1974, 24th Electronic
Components Conference. Sponsored by
the Electronics Industry Association
(EIA) and the Parts, Hybrids and
Packaging Group of the IEEE. Statler
Hilton, Wasanington, D.C., May 13-15,
1974

L IR L S

TR I

A new technique has been perfe.ted
to accurately measure the moisture con-
tent in small volumes typified by
semiconductor and integrated circuit
packages. The methodology uses an
inexpensive, easily fabricated moisture
monitor that incorporates two bond
wires in a standard package. After
package seal as part of a production
seal run, the dew point can be directly
and accurately measured. A retognized
direct relationship exists between
dew points and moisture content., Compa-
rison with other teshniques and life
tests of moisture sensitive parts
have demonstrated the validity and
effectiveness of this approach. The
new technique eliminates the gross
errors that are introduced when the
micro-volume is drawn into a large
volume test manifold. This technique
is currently being used to certify the
process controls and seal effectiveness
of critical integrated circuits for a
high reliability system. Future
effort will be directed at automating
this test method and including it in
MIL-STD-883.
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10569

vVahaviolos, S.J. (Western Elec. Co.,
Eng. Res. Center, Princetcn, N.J.)
REAL TIME DETECTION OF MICROCRACKS IN
BRITTLE MATERIALS USING STRESS WAVE
EMISSION (SWE). pp. 34-42., Proceedings
1974, 24th Electronic Components Con-
ference. Sponsored by the Electronics
Industry Association (EIA) and the
Parts, Hybrids and Packaging Group of
IEEE. Statler Hilton, Washington,
D.C., May 13-15, 1974

An attempt was made to explain SWE
in brittle materials., Most of the work
performed by the author as well as
numerous other researchers is heuristic
in form. A complete solution to the
wave as well as to the vibration equa-
tion as it applies to SWEs is not yet
known. The boundary conditions ares un-
known most of the time due to the
specimen to be tested. The author
be.leves that accurate prediction of
crack growth is possible from equations
given.
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Bzarewicz, J.L. and Wrobel, T.F.
{Intelcom Fad. Tech., San Diego,
Calif.)

RADIATION~STIMULATED FAILURE MECHANISM
IN A DIELECTRICALLY ISOLATED INTEGRATED
CIRCUIT, pp. 48-52., F04701-72-C-~
0322, Proceedings 1974, 24th Electronic
Components Conference. Sponsored

by the Electronics Industry Association
(EIA) and the Parts, Hybrids and
Packaging Group of the IEEE. Statler
Hilton, Washington, D.C., May 13-15,
1974

An apparent latchup condition has
been observed in a dielectrically
isolated integrated circuit. This cir-
cuit has been analyzed with nondes-
tructive tests using Linac and labora-
tory measurements, and the failure
rmechanism has been identified. The
device package was then opened, and
the failure path was verified visuaily.
Upon removal of a metalization short,
which was the cause of the failure,
the davice returned to normal operation.

571

Kobayashi, T. and Murase, K. (Nipoon
Elec. Co., Ltd., IC Div., Kawasaki,
Kanagawa, Japan)

CHARACTERISTICS OF MULTI-LAYERFD
METALLIZATIONS CONSISTING F TANTALUM
AND ALUMINUYX ON SILICON ANL CR Si 2°
pp. 79-82. Iroceedings 1974, 24th
Electronic Componentc Conference.
Sponsored by the Electronics Industry
Association (EIA) and the Parts,
Hybrids and Packaging Group of the IEEE.
Statler Hilton, Washington, D.C.,

May 13-15, 1974

It is well-known that nreferential
anodization of aluminum realizes "the
Planar Interconnection” for silicon
integrated circuits. 1In order to
obtain an improved versicn of the
Planar Interconnection, several multi-
layered metallization structures have
been investigated. As a result, a multi-
layered structure consisting of Al-Ta
or Al-Ta-Al has turned to be the best
from the facility point of both
evaporation and anodization and from
the utility point of Ta gettering
action regarding ionic contamination.
The object of this paper is to present
some characteristics of electrical
cor. acts and passivation effectl of
these multi-layered metallications,

4
3
3
3

ot s Dt &b I L ity




it gt el X L M

Ty

N~y

- e

b o

10572

Kuo, C.¥. (Engelhard Minerals & Chem.
Corp., Engelhard Ind. Div., Electro
Metallics Dept., East Newark, N.J.)
AIR FIRABLE NICKEL CONDUCTORS. pp.
83-6. Proceedings 1974, 24th Elec-
troril Componconts Conference. Spon-
sored by the E.ectronics Industry
Association (EIA) and the Parts,
Hybrids and Packaging Group of the
IEEE. Statler Hilton, Washington, D.C.,
May 13-15, 1974

The air firable Ni-conductor
pastes, fritted and fritless, can be
fired from 600 to 1000°C with a sheet
resistance of 0.03 to 0.1 ohm per
square and a TCR of 6000+600 ppm/°C.
After tinning, the sheet resistance
and TCR of Ni-conductors reach those
of tinned precious metal conductors
in the range of 0.004+0.002 ohm per
square and 25004500 ppm/°C. The
adhesion, or pull strength, of nickel
conductors after soldering is compara-
ble with most of the previous metal
conduc .ors (more than 3,000 pounds
per sduare inch). 1In addition to
the advantage of low cost, the leach
resistance and resolderability of
nickel conductors are unique, and
superior to those of most precious
metal conductors. The possible appli-~
cations include partial replacement of
Moly-manganese or precious metal
conductors, and a number of current
and new products in microelectronics.

10573

Bacher, R.J., Sproull, J.F. and
Rogenberg, R.M. (E.I. du Pont de
Nemours & Co., Electronic Matls.
Div., Photo Prod. Dept., Wilmington,
Del.)

THICY. FILM TEMPERATURE~COMPENSATING
CAPACITOR DIELECTRICS. pp. 87-93.
Proceedings 1974, 24th Electronic
Components Conference. Sponsored by
the Electronics Industry Association
(EIA) and the Parts, Hybrids and
Packaging Group of the IEEE. Statler
Hilton, Washington, D.C., May 13-15,
1974

Two new screen printable tempera-
ture compensating (TC) capaciator
dielectrics, NPO and N150, have been
developed which are cofireable with
existing conductor compositions.

Both printing technique and dielectric/
conductor firing sequence markedly
affect the number of electrical

shorts that occur. Proper processing
can lead to near 1008 freedom from
shorts.

10574

Burgess, J.F. and Neugebauer, C.A.
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Burgess, J,.F. and Neugebauer, C.A.

{(GE, Corporate Res. and Dev.,
Schenectady, N.Y.) and Flanagan, G.T.
(GF, Heavy Military Electronic

Systems Prod. Dept., Syracuse, N.Y.)
HYBRID PACKAGES BY THE DIRECT BONDED
COPPER PROCESS. pp. 94-7. Proceedinas
1974, 24th Electronic Components Con-
ference. Sponsored by the Electronics
Industry Association (EIA) and the Pazrts,
Hybrids and Packaging Group of the

1EEE. Statler Hilton, Warhington, D.C.,
May 13-15, 1974

A method of constructing hybrid
packages by a metal~ceramic attachment
method called Direct Copper Bonding
offers ome distinct advantages over
the thick film approach and is the
subject of this paper. The process
and mechanism of the direct bonding
process will be discussed, and examples
of direct honded structures and hvhrid
packages will be given.
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10575

Clay, F.A,, Panousis, N.T. and Plerce,
R.W. (Bendix Corp., Kansas City Div.,
Kansas City, Mo.)

CHARACTERIZATION OF A CHROMIUM-GOLD
DEPOSITLON PROCESS FOR THE PRODUCTION
OF THIN FILM HYBRID MICROCIRCUITS.

pp. 98-104. Proceedings 1974, 24th
Electronic Components Conference.
Sponsored by the Electronics Industry
Association (EIA) and the Parts, Hy~
brids and Packaging Group of the IEFE.
Statler Hilton, Washington, D.C.,

May 13-15, 1974

A study was made of adhesion,
electrical resistivity, and thermo-
compression bondability of chromium-
gold films which had been deposited
on tantalum nitride-coated aluminum
oxide substrates. The thin films
studied consisted of three layers
of metallization: tantalum nitride-
chromium~gold. Since the conditions
needed to produce good tantalum nitride
films has been determined previously,
only the chromium and gcld deposition
process was investigated in this werk.

10576

Niwa, K., Nakamura, J., Murakawa, K.
et al. (Fujitsu Labs. Ltd., Japan)
NEW ALUMINA SUBSTRATE FOR HYBRID
INTEGRATED CIRCUITS. pp. 105-10,
Proceedings 1974, 24th Electronic
Components Conference. Sponsored by
the Electronics Industry Association
(EIA) and the Parts, Hybrids and
Packaging Group of :the IEEE. Statler
?ilton, Washington, D.C., May 13-15,
974

A new alumina substrate with
extremely smooth surface was developed.
This new alumina substrate Cr,03 and
MgO0 as the the additives. Tantalum
nitride or tantalum and tantalum oxide
films were applied as resis:or or
capacitor to the unglazed (as~-fired)
new alumina substrates having a surface
rouchness of less than 0.054m in CLA.
Reliability and characteristics of thin
films were examined in comparison with
that on the glazed alumina, Experi-
mental results show good reliability
and good stressed aging characteristics
concerning the sputtered and evaporated
tantalum thin film resistors and capa-
citors on the unglazed (as-fired)
alumina substrates having a surface
roughiness of 0,03,4m CLA. Therefore,
it is obvious that the alumina sub-
strate with added Cr,03 and MgO having
0.03¢n in CLA maintgina a good
guality aud reliability of the thin
film capacitors on the unglazed alumira
substrate as well as resistors.
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Yamezaki, J., Kamo, T. and Nakamura,

M. (Pujitsu Labs. Ltd., Japan)

HIGH DENSITY THIN FILM HYBRID IC
UTILIZING Ta-Al-N RESISTOR AND Ta20 -
Mn0, CAPACITOR. pp. 11l1-7, Proceedings
1974, 24th Flectronic Components
Conference. Sponsored by the Electronics
Industry Association (EIA) and the Parts,
Hybrids and Packaging Group of the IFFL,
Statler Hilton, Washington, D.C., May
13-15, 1974

A new inteqration technology has
been developed through combining the
Ta-Al-N thin £ilm resistor and the
Tay 0g -¥n0 capacitor on a smooth-surface
alumina sabstrate. Summarized
results obtained by this technoloqgy are
following:

1) Optimum resistor properties

for high density circuit are
achieved by the Ta-Al-N
system. This gives a high
sheet resistance of 500 ohm/sq
with controlled TCR in good
reproducibility.

2) Ta05-Mn0; structure for high
density capacitor realizes
capacitance per area of 2000
pF/mm2 holding the good relia-
bility. TCC and loss factor
are improved by chemical treat-
ment.

3) RC circuit size is reduced at
least to one-fourth compared
with that composed of Ta-N
resistor and Taj0; capacitor.

10578
Anon.
ISHM PANEL DISCUSSIOM ON HYBRID STAN-
DARDS. pp. 118-20, Proceedings

1974, 24th Electronic Components Con-
ference. Sponsored by the Electronics
Industry Association (EIA) and the
Farts, Hybrids and Packaging Group of
the IEEE. Statler Hilton, Washington,
D.C., May 13-15, 1974

ISHM has established a Committee
or Standards to create an ISHM activity
in the area of specifications and
standards for hybrid microelectronic
technoloqy to primarily serve the
needs of the membership cf ISEM.
The priority effort of this committee
has been to assemole a Specification for
Microelectronic Hybrids which covers the
industrial, commercial, consumer,
military, aerospace, and NASA appli-
cation requirements, ISHM intends to
offer the results of this task to
industry and government for their use.
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10579

Estep, G.J. (Bendix Corp., Electro-
dynamics Div.)

HIGH STABILITY MATCHED ACTIVE FILTERS
FOR SONAR PROCESSING. pp. 121-9.
Proceedings 1974, 24th Electronic
Components Conference. Sponsored py
the Electronics Industry Association
(EIA) anc the Parts, Hybrids and
Packaging Group of the IEEE. Statler
Hilton, Washington, D.C., May 13-15,
1974

This paper will describe the
design, performance and manufacturing
procedures used to realize a complex
bandpass active filter., Developed for
use in sonar processing applications
the filter is required to provide
a high degree of matching on a paired
basis and is constructed for maximum
similarity and thermal coupling of
complementary components in the two-
filter package. A total of 8 sets
of filter pairs are required for the
current application.

10580

kukee, V. and Burks, D. (Sprague
Elec. *Co., North Adams, Mass.)

THE RELIABILITY OF LASER-TRIMMED
SCREEN-PRINITED METAL FILM RESISTORS.
pp. 138-47. Proceedings 1974, 24
Electronic Components Conference.
Sponsored by the Electronics Industry
Association (EIA) and the Parts,
Hybrids and Packaging Group of the
IEEE. Statler Hilton, Washington, D.C.,
May 13-15, 1974

The majority of the failures
which have been analyzed are not due
to the characteristics of the resistor
system or of the trimming technique,
but to assembly or encapsulation
defects, An example of the data
collection technique employed is
shown. In summary, it can be con-
cluded in reliability to air-abrasive
trimmed resistors, and in some config-
urations of mechanical design and en-
capsulant systems they may be superior.

10581

Remke, R.L. and Burdick, G.A. (U. of
So. Fla., Dept. of Elec. and Electronic
Systems, Tampa. Fla.)

SPIRAL INDUCTORS FOR HYBRID AND MICRO~
WAVE APPLICATIONS. pp. 152-61,
Proceedings 1974, 24th Electronic
Components Conference. Sponsored by
the Electronics Industry Association
(EIA) and the Parts, Hybrids and
Packaging Group of the IEEE. Statler
Hilton, Washington, D.C.,, May 13-1%,
1974

33

This paper has presented five
different relations for determining
the inductance of spiral inductors.
It has been shown that three of the
inductance relations were bhased on
configurations very different from the
spiral case. The accuracy obtained
in using these relations appears for-
tuitous since their limitations were
often exceeded. Another inductance
relation seems to overlook many im-
portant principles which causes it to
seriously underestimate the inductance.
To overcome many of the shortcomings
of the previous equations, a new
relation was formulated that accurately
determines ths inductance. The new
relation is based on a general
technique that not only determine the
inductance of an inductor with or with
out a ground plane but is also applica-~
ble to such prohlems as multi-layer
spiral inductors.

10582

Hass, B., ‘'‘cLeod, W.W, arnd¢ Ttun, R.E.
(Raytheon Co., Bedford, Mass.)

A METHOD FOR THE RAPID AND ECONOMICAL
GENERATION OF HYRRID LSI CIRCUITS.
pp. 172-6. Proceedings 1974, 24th
Electronic Corponents Conference,
Sponsored by the Llectronics Industry
Association (FEIA) and the Parts, Hybrids
and Packaging Group of the IEEE.
Statler Hilton, Washington, D.C., May
13-15, 1974

This paper describes advances in
the deveiopment of high density thick
film hybrid circuits achieved by the
use of new fritless inks and photo-
lithographic masking techniques. These
techniques have been combined with
improved beam-lead logic arrays,
computerized routing and simpler P.C.
boards to provide digital hybrid
circuits and rocdules of considerably
lower cost and reduced development
time. This new Hybrid LSI technoloqy
has Leen demonstrated in the develop-
ment of an advanced LSI computer. The
paper will provide a functional des-
cription of the automatic routing
program for hvbrid circuits.
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10583

Ilgenfritz, R.W., Mogey, L.E. and
Walter, D.W. (Raytheon Co., Bedford,
Mass.)

A HIGH DENSITY THICK FILM MULTILAYEK
PROCESS FOR LSI CIRCUITS. pp. 177-80.
Proceedings 1974, 24th Electronic
Components Conference. Sponsored by
the Electronics Industry Association
(EIA) and the Parts, Hybrids and
Packaging Group of the IEEE. Statler
Hilton, Washington, D.C., May 13-15,
1974

This technology includes a fine-
line Multilayering capability which
can be used either to decrease the
size of hybrid circuits, or conversely,
to provide an increase in the number
of conductor channels in an ordered
"Matrix" interconnect stiucture - a
general requirement of computer aided
design and routing programs. The
latter application is tne subject of
this paper and describes the processing
methods of the computer routed hybrid
LSI circuit.

10584

Gillis, T.B. and Lash, R.E. (Raytheon
Co., Quincy, Mass,)

1.OW TEMPERATURE PROCESSING FOR HI~-REL
MULTI-CHIP HYBRIDS. pp. 181-5.
Proceedings 1974, 24th Electronic
Components Conference. Sponsored by
the Electronics Industry Association
(EIA) and the Parts, Hybrids and
Packaging Group of the IEEE. Statler
fiilton, Washington, D.C., May 13-15,
1974

Testing to date indicates that
the proposed low temperature processing
is in every respect as reliable as
techniques previously used for high-
rel, thick-film modules. This process
has been introduced into production
and four different hybrid module
types are being produced nsing the
eposy die attach, ultrasonic gold ball
bonding and welded seal techniques,

It is difficult to make a one for one
yield comparison between the conven-
tional process ond the new, low-
temperature procecs because of all the
other variables that affect yields,
but at a minimum, there has been a 5%
yield improvement on all module types
with considerably more improvement

on certain complex types. An added
advantage, not discussed, is the
repairability of m>rdules. Chips

that were originally die attached
with epoxy are easily removed using

a standard die attach machine with a
heated cnllet. 1In many cases, even
after the final seal is made the
cover can be machined off, repairs
made, module cleaned and a new cover
seam-weldeé on.

19585

Scapple, R.Y., and Keister, F.Z,
(Hughes Ajrcraft Co., Culver City,
Calif,)

YFABRICATION AID FOR HYBRID MICROCIRCIITS.
pp. 186~91. Proceedings 1974, 24th
Electronic Components Conference.
Sponsored by the Electronics Industry
Association (EIA) and the Parts,
Hybrids and Packaqing Group of the
ILCEE. Statler Hilton, Washington,
D.C., May 13-15, 1974

The purpose of the Fabrication
Aid is to reduce the cost of fabri-
cating thin film hybrid microcircuits.
It accomplishes this by reducing
labor costs and by minimizing assembly
errors. The Fabrication Aid is a
means of microprinting fabrication
instructions directly on the thin film
substrate. The information is permanent
and remains throughout the life of the
unit. The technique involves the
application of a photosensitive
material to the substrate, which is then
photo-exposed and developed through an
appropriate mask. This defines the
identification and instruction markings.
At this point the photosensitive
material is nearly transparent and not
legible. As a final step, the pattern
is darkened to give the necessary
visual contrast with the remainder of
the substrate. Darkening is done by a
qradual elevated temperature exposure
in air. Lecibility, when viewed under
a microscope, is analogous to conven-
tional printing on a newspaper when
viewed by the unaided eye.

34

TR AT T

LY

LA L i I e

o e




2 . A R AN
—r; T ===
iAot I s et ¥ i

10586

Martin, R.E., Stirling, A.J. and
L'Axrcheveque, J.V.R. (Atomic Energy
of Can., itd., Chalk River Nuc. Labs,,
Chalk River, Ontario, Can.)

THE FABRICATION OF REPRODUCIBLE THICK
FILM RESISTORS. pp. 192-8. Proceedings
1974, 24th Electronic Components Con-
fsrence. Sponsored by the Electronics
Industry Association (EIA) and the
Parts, Hybrids and Packaging Group of
the IEEE, Statler Hilton, Washington,
D.C., May 13-15, 1974

Parameters affecting the production
of thick film resistors have been
studied experimsntally using volumetric
ink transferred to the substrate,
effectively controlling resistor values,
can be guite insensitive to variations
of printer parameters over wide ranges.
In practice, resistor batch mean
values can be kept within 5% from day
to day. A printing process with these
characteristics reduces, or even elim-
inates, trimming requirements. The
insensitivity of resistance to printer
parameters cannot be explained by
generally accepted theories predicting
that the quantity of ink pushed into
the screen depends heavily on these
parameters., However, it has been demon-
strated experimentally that the volume
of ink deposited on the substrate
depends primarily on the interaction
forces between the screen, substrate,
and ink. An hypothesis is formulated
to show that, providing adequate ink is
fed into the screen, the equillibrium
between these forces acts as a self-
compensating mechanism responsible
for a uniform deposited volume over a
wide range of printer settings.

10587

Scapple, R.Y. (Hughes Aircraft Cc.,
Culver City, Calif.)
A TRIMMABLE PLANAR CAPACITOR FOR
HYBRID APPLICATIONS. pp. 203-7.
Proceedings 1974, 24th Electronic
Components Conference. Sponsored by
the Electronics Industyy Association
(EIA) and the Parts, Hybrids and Pac~
kaging Group of the IEEE. Statler
gi;:on, Washington, D.C,, May 13-15,
9

In curtain high frequency and
fast pulse rise time circuits, low
value capacitors trimmable to close
tolerances are required., This paper
describes a technique for designing
and fabricating capacitors of this
type. It includes the derivation of
a simplified design equation that
permits a low value capacitor to be
designed rcadil{. The capacitor may
be integrated directly into the film
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substrate (ro interconnections are
required) or it may be fabricated as a
chip and added to the hybrid as a dis-
crete component.

10588

Both, E. (U.S5. Army, Electronics
Tech?ol. and Devices Lab., Fort Monmouth,
N.J.

THERMAL AND RADIATION POLARIZATION IN
ORGANIC DIELECTRIC FILMS., pp. 208-15.
Froceedings 1974, 24th Electronic
Components .onference. Sponsored by the
Electronics Industry Association (EIA)
and the Parts, Hybrids and Packaging
Group of the IEEE. Statler Hilton,
Washington, D.C., May 13-15, 1974

The polarization behavior of poly
{ethylene terephthalate), polycarbonate
and polysulfone has been detarmined in
response to treatments with applied
elactric bias at elevated temperature
and in a 60cobalt gamma radiation field
at room temperature. Characteristic
difforences are found in the magnitude
of t'~ polarization and its stapility
against thermal discharge for the
different materials as well as for
the Aifferent treatments. The quanti-~
tative results are of the interest
for the use of capacitors and other
dielectric devices in a nuclear radiation
environment and provide a basis for worst-
case estimates.

10589

Hurtig, I1I, G. (Kinetic Technol., Inc.,
Santa Clara, Calif.) and Swensor, E.J.
(Electro Sci. Ind., Inc., Portland,
Ore.)

AN OVERVIEW OF LASER FUNCTIONAL TRIMMING
TECHNIQUES., pp. 240-4. Proceedings
1974, 24th Elect:onic Components Con-
ference. Sponsoraed by the Electronics
Industry Association (EIA) and the
pParts, Hybrids and Packaging Group of
the IEEE. Statler Hilton, Washington,
D.C., May 13-15, 1974

Functional trimminy using laasers
is gaining acceptance throughout the
industry for a wide variety of appli-
cations. This paper is intended to
provide a summary of the most important
concepts involved. References are
provided to allow the reader to
research specific areas in greater
detail.
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10590

Faber, M., Jr. (Hewlett-Packard, Love-
land, Colo.)

ALGORITHMIC TRIMMING ON ACTIVE CIRCUITRY.
PP. 248-54. Proceedings 1974, 24th
Flectronic Components Conference.
Sponsored by the Electronics Industry
Association (EIA) and the Parts, Hybrids
and Packaging Group of the IEEE. Stat-
ler Hilton, Washington, D.C., May 13-

15, 1974

An entire digital autoranging multi-
meter has been manufactured utilizing a
single small printed circuit board in
conjunction with a hybrid substrate.
Thin film resistors on the hybrid sub-
strate are laser trimmed while the mul-
timeter circuitry is operating. This
"active trimming”™ process has been
instrumental in making the production
of the instrument possible. When the
decision is made to trim actively,
the trim algorithm becomes an important
aspect of the design. This paper out-
lines three types of trim algorithms,
and discusses specific problems concern-
ing the marriage of active circuitry
with a laser trim system.

E 10591

Bingham, X.C. and Maylor, K. (Internatl.
Computers Ltd., Res. and Advanced Dev.
Centre, Microsystems Sector, Engl.)

: MULTILAYER INTERCONNECTION TECHNIQUES

1 APPLIED TC HIGH SPEED COMPUTER SYSTEMS.
3 pp. 255-61., Proceedings 1974, 24th

3 Electronic Components Conference. Spon-
sored by the Electronics Industry Asso-
ciation (PIA)} and the Parts, Rybrids snd
Packaging Group of the IFEE. Statler
Hilton, Washington, D.C., May 13-15,
1974

] Efficiently designed interconnection
systems for electronic computers attempt

2 to partition the logic circuits into

4 several hierarchical levels, each con-

- taining a deyree of complexity which

balances the difficulty of manufacture

against the cost. Continuity of pro-

gress in the semiconductor field has

been maintained to the stage where

the thermal and volumetric limitations

present a packaging problem which can

be solved using hybrid methods of

assenbly.

i

3 10592

Bachner, r.J., Cohen, R.A., Mountain,
R.W. et al. (MIT, Lincoln Labs.,

3 Lexington, Mass.)

4 A HYBRID INTEGRATED SILICON DIODE

ARRAY FOR VISIBLFE EARTH-HORIZON SENSING.
pp. 262-6. Proceedings 1974, 24th
Electronic Components Conference.
Sponsored by the Electronics Industry
Asgociation (EIA) and the Parts, Hybrids
and Packaging Group of the IBEE.
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Statler Hilton, Washington, D.C.,
May 13-15, 1974

An sarth-horizon sensing device,
operating principally in the visible
portion of the spectrum, has been
designed, fabricated and tested for
use in MIT, Lincoln Laboratory's
LES 8/9 communications satellites as
part of the system whiclh maintains
the satellites orientation with respect
to earth. The complete hybrid circuit,
chown schematically consists of four
.226" x.338" gilicon chips mounted on
a2,0" x 2.0 x 0.025", 99.5% alumina
substrate. Each of the four silicon
chips contains eight photodiodes whose
active area is .032" x 0.170"., This
paperx discusses the techniques used in
the fabrication of the photodiodes
and the thin-film ceramic substrate
and in the assembly of the hybrid.

10594

Calkins, R.A. and Hickey, M.T. (Micro
Networks Corp., Wercester, Mass.)

A MICROELECTRONIC ANALOG TO DIGITAL
COMVERTER. pp. 274~-8. Proceedings
1974, 24th Electronic Components Con-
ference. Sponsored by the Electronics
Industry Asscciation (EIA) and the
Parts, Hykrids and Packaging Group of
the IEEF. Statler Hilton, Washington,
D.C.. May 13-15, 1974

This paper describes a unique 12
Bit Analog to Digital Converter which
will convert signals more accurately
in a package 1/20th the size of the
traditional converter module. The
design, operation, and comparison of
various D/A approaches re covered.

Emphasis is placed on key components
such as the D/A converter, logic pro-
grammer, and high speed comparator.
Exror analysis illustrates effects of
gain, offset, and speed of critical
components on overall performance. The
advantages of size, performance, and
cost using thin film hybrid assenbly

and construction techniques are explored.
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10596

Kohn, E.S. and Schultz, M.L. (RCA,
Princeton, N.J.)

CHARGE~COUPLED SCANNED IR IMAGING
SENSORS. Rept. no. AFCRL-TR~74-

0056, Rept. no. PRRL-74-CR-1, Semiaan,
Tech. Rept., 66 pp., Jan. 14, 1974.
P19628-73-C-0282

The purpose of this program is to
demonstrate the feasibility of using
charge~coupled arrays for sensing images
in the infrared. An important use for
such arrays is the observation of scenes
by their own thermal radiation. Devices
which accomplish this are already in
existance and, in many casass, perform
close to their theoretical limits.

These devices (Forward Looking Infrared
Radar (FLIR's) use linear arrays of
cooled IR detectors with mechanical
scanning. The device proposed here is
cheaper, smaller, less subject to failure
due to meschanical difficulties, and,
because it has frame storage, it out-
performs, in principle, all existing
devices. It has the advantage of
vidicontype operation while avoiding
the problems of insufficient beam cur-
rent donsity and insufficient target
capacitance that have, up to now, ham-
perad vidicons for thermal imaging.

10599

Tasca, D.M., Peden, J.C. and Andrews,
J.L. (GE, Space Div., Valley Forge SC,
Philadelphia, Penn.)

THEORETICAL AND EXPERIMENTAL STUDIES

OF SEMICONDUCTOR DEVICE DEGRADATION DUE
TO HIGH POWER ELECTRICAL TRANSIENTS.
Rept. no. 735D4289, Final Rept., Mar.
6, 1972-Dec. 31, 1973, 138 pp., Dec.
1973. DAAG39-72C-0066

An objective of the present work was
to axamine the assumptions made in
employing such experimental predictions
failure models for complex waveshapes
and, in turn, to develop a more refined
analytical methodology for the predic-
tior of semiconductor burnout for com-
plex transients based upcen test data
obtained from rectangular pulse failure
experiments. This report summarizes
the experimental program, the develop-
ment of the complex waveform thermal
damage model and the correlation of
experimental device damage levels with
damage levels predicted by the model.

10600

FOCUS ON COOLING ELECTRONIC PACKAGES.
EBlectronic Design 22, no. 14, 62-72
July 5, 1974 =

It's generally accepced that the
semiconductor failure rate is halved
for each 10°-C reduction in the junc-
tion temperature below maximum. How
do you keep electronic components
and packages cool? The problem is
exacerbated by the trend to higher
packaging densities.

10603

SOS DEVICES: NOT YET MAKING IT IN
LSI... BUT WAIT TILL NEXT YEAR.
Electronic Design 22, no. 16, 3 pp..
Aug. 2, 1974 -

Siliicon-on-sapphire technology
is not as yet a major factor in the
LSI arena but commercialization of SO0S
is imminent. S08 can be tsed with
most of the semiconductor technologies--~
~PMOS8, NMOS and CMOS. Much of the
early work is expected to be in CMOS,
Several CMOS/SOS devices are now avail-~
able and more are expected to make
their commercial debut in 1975.

10604

Burock, R., Debolt, J.R. and Parente,
R.N.

MANUPACTURING BEAM LEAD INSULATED-
GATE, FIELD EFFECT TRANSISTOR (IGFET)
INTEZGRATED CIRCUIT. The Western Elec.
Engr. pp. 3-16, July 1973

Insulated-gate field effect tran-
sistors, in which the flow of unipolar
current between source and drain ter-
minals in a asemiconductor gate electrodes,
offer significant advantages as compo-
nents of integrated circuits. Beam
lead integrated circuits composed en-
tirely of these devices are currently
ma .ufactured at the Allentown Works.
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10605

SOLDERING VS WELDING FOR LARGE~PACKAGE
HERMETIC SEALS. Circuits Mfg., pp.
24~7, Nov. 1972

Efforts to improve hermetic
seals on hybrids by Raytheon for
ECOM are reported., Pactors which lead
Raythecn to choose parallel-seam
welding and passover other techniques
are discussed.

10606

Motorola Semiconductor Prod. Inec.,
Phoenix, Ariz.

Motorola Solid-State Technol. 3, no. 1,
1-24, 1973

Contents

Fatal Gate PMOS: Age-0l1d
Pighting Technigue Solves
Analog Delay Function

RF Design: Innovations Help
45-Watt, Two-Stage Amplifier
Achieve Octave UHF Bandwidth

Metallurgy: Al-lts Si Vs. Al-l%
Mg Wire Bond Failure--Testing
Tachniques and Analysis Yield
Reliability Gains

Auger Spectroscopy:
Device Reliability

Silicon Gate CMOS: Low Power,
Low Voltage Digital Systems
Look Beyond Existing Technolo-
gies

Power/IC's

Improves

10607

Huntington, R. (Motorola Semiconductor
Prod. Inc., Phoenix, Ariz.)

RP DESIGN: INNOVATIONS HELP 45-WATT,
TWO-STAGE AMPLIPIER ACHIEVE OCTAVE UHF
BANDWIDTH. Motorola Solid-State
Technol. 3, no. 1, 6-9, 1973

The use of hybrid, integrated
circuit technolooy provided a way to
develop an improved amplifier for air-~
borne radio transmitters. Hybrid
quandrature couplers and a unique new
thin film transmission line impedance
transformer were used in a prototype
two-stage, 45-watt amplifier providing
greater than 12 4B power gain with
variation less than +2 dB over the
225-400 MHz band. The design is
housed in a_herme¢cic case occupying
only 3.8 in3.

10600

Philofsky, E.M. and Ravi, 7.V. (Motorola
Semiconductor Prod. 1lnc., rhoenix,
Ariz.)

METALLURGY: RAl-1% S§i VS. Al-1% Mg WIRE
BOND PAILURE~~TESTING TECHNIQUES AND
AMALYSIS YIELD RELIABILITY GAINS.
Motorola Solid-State Technol. 3, no. 1,

38

10-3, 1973

Operating stresses and high
manufacturing temperatures can change
silicon distribution in Al-1% Si
wire resulting in potential wire bond
failures. Studies reveal Al-1l% Mg
wire retains its strength and elongation
after annealing at high temperatures.
The result--wire bonds exhibiting
superior fatigue resistant characteris-
tics.

10609

Gonzales, A.J. (Motorola Semiconductor
Prod. Inc., Phoenix, Ariz.)

AUGER SPECTROSCOPY: IMPROVES DEVICE
RELIABILITY. Motorola Solid-State
Technol. 3, no. 1, 14-7, 1973

There's a new, highly effective
surface analysis technique now in use
at Botorola. Auger Electron Spectro-
scopy a sophisticated system which
plays a dramatic role by detecting and
identifying impurity concentrations
previously unmeasurable.

10610

Weissberger, A.J. (Natl. Semiccnductor,
Santa Clara, Calif,)

MOS/LSI MICROPROCESSOR SELECTION. Elec-
tronic Design 22, no. 12, 100-4, June

7, 1974

There are bagsic hardware, software
and design points to consider before
you start a microcomputer design. Wi. .
the suddenly popular MOS/LSI micro-
processor turning up in many new and
intriguing applications, som2 down-to-
earth questions are confronting desiaoners:
Is a microprocessor right for my appli-
cation? 1f it is, which one should
I choose? Microprocessors are used
primarily to replace or upgrade random-
logic designs. Selection problems can
be simplified by careful analysis of
“ardware requirements, software capa-
oilities and the desiqn aids offered
by manufacturers.

10611

Wey, S.J. and Lewis, G, (U. of Miss.,
Graduate Center for Matls, Res. and
Dept. of Ceramic Eng., Rolla, Miss.)
MASS SPECTROMETRIC STUDIES OF GOLD-
SILICON INTERFACE CONTAMINATION.

J. of Vacuum Sci. & Technol. 10, no. 2,
413-5, Mar./Apr. 1973 -

It is important to remove residuval
fluoride by subsequent washing in dis-
tilled water in ordexr to insure good
device characteristics., It is the
purpose of this communication to report
on the cbservation of residual fluorine
and other contaminants evolved from
silicon and gold-silicon substrates.
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10613

8immons, R. (Plesssy Co. Ltd., Allen
Clark Res. Centre, Great Britain)
PEASIBILITY STUDY ON RADIATION HARDENED
DEVICES AND CIRCUITS. Rept. no. RP9-
131, Ann. Res. Rept. Nov. 1972-0ct,
1977, 18 pp., Oct. 1973. AD 916 462,
N/CP16/1717/67

This repcrt describes the most
recent work carried out in the fessni-
bility study phase of a program dicec-
ted at producing a radiation resistant
integrated circuit technology on »
junction isolated bipolar process.
Experimental results are shown for
both neutron and transient ionizing
radiation environments, Feasibility
to a reasonable degree having been
demonstrated, the report describes
the progran of work being undertaken
to design and construct a radiation-~
hardenrd amplifier/comparator circuit
on this process using breadboard
photoiturrent simulation techniques.

10614

Watts, B.¥. (Plessey Co., Ltd., Allen

Clark Res. Center, Great Britain)

THE PREPARATION AND PROPERTIES OF BELEZ-

MENTAL SEMICONDUCTOR THIN FILMS. Thin

go%id Pilms 18, no. 1, 1-23, May 14,
973

This review surveys the preparation
and properties of elemerntal semicon~
ductor thin films, with particular
emphasis on material for semiconductor
device applications. Epitaxial film
deposition techniques are described and
recant advances in low temperature
epitaxial silicon growth discussed.
Work on epitaxial semiconductor films
on insulators, and on polycrystalline
and amorphous films is also reviewed,

10615

Macay, R.A. (Assoc. Semiconductor

Mfr. Ltd. Dev. Lab., Southampton,

Great Britain)

INVESTIGATION AND ASSESSMENT OF INJEC-
TION LOGIC POR L.S5.1. FUNCTIONS. Rept.
no., RP6~71, Ann. Rept. no., 1, C.V.D. Res.
Proj. RP6-71, 21 pp., Oct. 1973. AD 916
168. N/CP1715/67

It has been established that in-
jection logic elements are capable of
operaticn over the military temperature
range of ~55°C to + 125°C using avail-
able diffusion processes. Studies of
high speed counting stages in injection
logic, TTL compatible input stages,

LED display driving, multipléxing to
displays, and stabilization of injection
logic dynamic performance against supply
voltage variations have been undertaken.
logic verification and chip layout

have been started on an LS1 investig-

|

ation module; a study of this module
will conclude the first phase of the
project.

10617

Bower, D.X., Oliver, C.B., Harwood,
M.G. et al. (Assoc. Samiconductor

Mfr. Ltd. Dev, Res., Southampton, Great
Britain)

RELIABILITY OF PLIP CHIP BONDS.

Rept. no. RP-72/73, Ann. Rept. no. 1,
C.V.D. Reas. Proj. no. RP6-72, 16 pp.,
Oct. 1973, AD 916 830, N/CP1715/67

The project objectives of this
report are: The comparison of the relia-
bility of aluminum and solder bump
£1i» chip bonds under various types
of stress and to investigate the asgo-~
ciated failure mechanisms, and assess
the effect of flip chip bonds on the
electrical and thermal psrformance
of silicon semiconductor devices. The
project emphasis is on the qualitative
determination of the good and bad
reliability features of a wide range
of bonding systems, rather than an
exhaustive quantitative study 6f one
or two systems. 7Test devices and
corresponding substrates have been
dnusigned and produced. They are being
tonded together to produce assemblies
fo: the reliability program.

10618

McDowell, J.J. (Monolithic Memories,
Inc., Sunnyvale, Calif,)

IMPROVE FOM SYSTEMS WITH pROMS. Elec-
tronic Design 22, no. 14, 92-6, July
5, 1974

With two design techniques that use
programmable ROMs-~~the pROM patch and
the pROM wire scrambler~--you can alter
a masked-ROM system after you're com-
mitted to masks, The pROM patch method
changes words and handles increased
address fields in ROM. The PROM wire-
scrambler technique expands memory
size simply and by a factor of two
through the use of memories that have
the same pinout and model number of the
PC-board ROMs.
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10619

Appelt, D. (Tex. Instr., Inc., Digital
Systems Div., Austin, Tex.)

GET STANDBY LSI MEMORY POWER, Elec~
tronic Design 22, no. 12, 116-20, June
7, 1974

A small, low-cost bhattery system
can keep a large-scale-integrated
memory nonvolatile if the pcwer goes
out or is reduced critically. The
standby system will provide time bursts
of refresh cycles to kesp the data
intact for more than a month, while
consuming a minimum of power from the
battery.

10620

Adams, J.D. and Ballew, D.D. (Tex.
Instr. Inc., Dallas, Tex.)

INTEGRATED CIRCUIT QUALITY AND RELIA-
BILITY CONSIDERATIONS. pp. 1-7.

WESCON *73. Also presented at INTERCON
‘74, N74-12208

A product maturity graph and cost
trade-off examples are presented,
Screening technicues are grouped as
quality oriented and as reliability
oriented. Effectiveness and applica-
bility of screening techniques are
discussed with smphasis on the impor-
tance of supplier/user interface. A
typical failure mechanism chart is
presented. Expectation of a two to one
failure rate for MSI over SSI is ex-
plained with associated screening con-
siderations.

10622

Athanas, T.G. (RCA, Solid State Div.,
Somerville, N.J.)

DEVELOPMENT OF COS/MCS TECHNOLOGY.
Solid State Technol. 17, no. 6, 54-9,
June 1974

Developments during the past few
years have substantially alleviated
the extreme difficulty that previously
characterized monolithic fabrication
of complementary MOS transistors:
reliable and economical COS/MOS inte-
grated circuits are now readily pro-~

duced in large quantities. This article

explains basic design and processing
of COS/MOS integrated circuits and the
recent technological advances that
have made these circuits a production
reality with an assured bright future
in solid-state circujit applications.
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10623

Robe, T. (RCA, Solid State Div.,
Someirville, N.J.)

TAMING NOISF IN IC OP AMPS: SIGNAL
SOURCE IMPEDANCF AND OPERATING
FREQUENCY BAND ARE THF KEYS TO SELEC~
TION OF THE RIGHT BIPOLAR OR FET-
INPUT OP AMP, Electronic Design 22,
no. 15, 64-70, July 19, 1974

The selection of IC op amps for
very~-low-signal applications depends
primarily on two parameters: the im-
pedance of the signal source used and
the operating~frequency band. Careful
attention ot these parameters can help
overcome the noise limitations of the
otherwise extremely versatile mono-
lithic op amp.

10625

Bosnell, J.R. and Lloyd, K.H. (Royal
Radar Establ., Great Malvern, Worces-
tershire, Engl.)

A COMPARISON OF MANUFACTURING TECHNIQUES
FOR HYBRID MICROWAVE CIRCUITS. pp.
287-91. A72-39496., Proceedings of the
Technical Program. 1971 National
Electronic Packaging and Productior Con-
ference. Brighton, Sussex, Engl., Oct.
19-21, 1971

It can be seen from the results
that the dielectric losses are of the
order of 1% of the conductor losses.
The major influence of the substrate
upon the total loss is therefore via
its surface finish, Because of this,
it is feasible to introduce a debased
alumina to enable lower frequency cir-
cuits to be manufactured by the cheaper
screen printing process. At higher
frequencies, where finer lines are
required, thin film processes are
preferred, particularly when the anoma-
lous behavior of thick film microstrip
is taken into account. The most satis-
factory thin film manufacturing method
was found to be etching before plating,
+hich reduces the amount of undercut-
ting and hence the conductor loss per
unit length.
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10626

french, B.T. (Rockwell Internatl.
Corp., Electronics Res. Div., Anaheinm,
Calif.)

CHARGE COUPLED MEMORY,

Rept. no. C73-754.9/501, Final Rept.,
June 28, 1973-Mar, 31, 1974, 35 pp..
Apr. 9, 1974. NO00163-73-C-0520

Charge-Coupled Memory {(CCM)
Devices, incorporating the nonvolatile
storage features of MNOS structures
into the charge-coupled device concept,
have been fabricated and tested to
determine applicability for BORAM utili-
zation. A new concept, incorporating
the MNOS sites as separate from the
propagation channel was designed, fab-
ricated, and tested during this phase
of the program. Results of the
evaluations do not offer a clear-cut in-
dication that the CCM will meet BORAM
requirements. Difficulties have been
experienced in attaining high transfer
efficiency, and in monitoring the
results of the storage function.

10627

Ruegg, ¥. (Beckman Instr. Inc., Micro-~
circuits Eng., Pullerton, Calif.)

WHY NOT USE HYBRIDS? Electronic Design
22, no. 14, 84-9, July 5, 1974

Bybrids provide greater circuit
flexibility less problems with parasitics
and they have the potential for greater
precision, long-term stability and
greater freedom in component selection.
And hybrids can usually handle higher-
power circuitry than monolithics. PFor
srall size, long-term reliability,
true hermetic sealing and adaptability
tc the latest technologies.

10628

White, M.L.
ENCAPSULATING INTEGRATED CIRCUITS. Bell
Labs. Record 52, no. 3, 78-83, Mar. 1974

Many encapsulating materials will
give integrated circuits the protection
they need, but only a few will do so
and still not deteriorate at high
temperatures and humidity. Silicone
resins and rubbers-silicon-oxygen-
carbon ccmpounds-seen to have the best
properties,

10630

Daimon, Y. and McGill, T.C. (Calif.
Inst. of Technol., Pasadena, Calif.)
and Mohsen, A.M. (Bell Labs,, Murray
Hill, N.J.)

PINAL STAGE OF THE CHARGE~TRANSFER
PROCESS IN CHARGE-COUPLED DEVICES,
IERE ?rans. on Electron Devices
ED-21, no. 4, 266-72, Apr. 1974.
8rant no. NOOU14~67-0094~0032, Crant

no. 00173-3-006252

The inal stages of transfer of
charge from under a storage gate is
formulated analytically including
both fringing-field induced drift and
diffusion. Analytic solutions to
these equations for spatially varyinag
fiells is developed.

10631

Hu, X.C., Wolfe, G., Jr. and McDowell,
W.A. (Bughes Aircraft Co., Aerospace
Group, Culver City, Calif.)

MULTILAYER INTERCONNECTIONS TECHNOLOGY
INVESTIGATION. Rept. no. AFAL-TR-73-
438, Final Rept., June 1972~Nov. 1973,
100 pp., Feb. 1974. F33615-72~C-1926

This program shows that the all
aluminum metalization system using the
mushroom and EBM (Expendable Bimetal
Mask) techniques is a viable mathod
of applying multilayer metalization to
full wafer bipolar and MOS ES8I. This
report also shows that this multilayer
system is compatible with thin film
resistor, refractory metal and beam
lead technologies.

10632

Kjar, R.A. (Rockwsll Internatl. Corp.,
Electronics Res. Div., Anaheim, Calif.)
INVESTIGATION OF CHROMIUM-DOPED OXIDES.
Rept. no, C71-1063/501, Final Rept.,
Nov. 1' 1971~Nov, 1' 1973' 189 PP
Nov. 1973. NO00014-72-C-0017

This report describes results
obtained during the investigation of
the mechanisms by which chromium-doping
of a silicon~dioxide gate insulator may
improve the radiation resistance of MOS
devices. It details the fabrication
and testing of a CM0S/S0S 4-bit adder
that employed chrome-doped and aluminum
ion-implanted gate oxidea to provide
improved radiation hardness. The
study described here was undertaken
to gain an understanding of the effects
of chrome-doping and other process
variations on the radiation hardness of
MOS devices.
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10633

Hanlon, E.

WHEN IS AN IC INDUSTRIALLY RELIABLE?
Circuits Mfg, 17, no. 11, 34-5, Nov.
1973

The article deals with integrated
circuit failure rates and reliability
criteria. Specifically considered are
burn-in and screening procedures and
economic tradeoffs.

10634

BEAM LEADS? FLIP CHIP? CHIP? WIRE?
AN INDUSTRY SURVEY. Circuits Mfg.
13, no. 12, 18-22, Dec. 1973

Developed primarily as alternatives
to the chip and wire technique-and
claiming to avoid the problems of
point-to~point wizre bonds-beam leads,
£f1ip chips, leadless inverted devices
(1ids) and other packaging arrangements
still seem to recide in a Bali Hai
remote from the assembly lines of to-
day's hybrid shops.

10635

BEAM LEADS: SETTING UP AN ASSEMBLY
FACILITY. Circuits Mfg. 13, No. 12,
3 pp.. Dec. 1972

Of all the problems that beset
hybrid-circuit manufacturers, rone
troubles them more persistently
than the difficulty of getting reliable,
repeatable gold or aluminum wire bonds
to chip and substrate. As the report
shews, 41% of the hybrid circuit-makers
responding to an ISHM questionnaire
cited die and wire bonding ar a problem.

10636

THE DC'S AND DON'TS OF ULTRASONIC
BONDING. Circuits Mfg. 13, nc. 12,
5 pp., Dec., 1973

Consistent and reliable ultrasonic
bonding requires optimizing power,
clamping force (pressure), time, mating
of tool geometry with wire and bonding
pad and package condition. As power
end clamping force increase and the
physical characteristics of tool and
package improve, weldment peel strength
lncreascs through bond growth.

10637

HYBRID MICROELECTRCNICS: WHEPE TO NEX'T?
Circuits Mfg. 17, no. 11, 20-3, Nov.
1973

This report summarizes current
trends in the hyhrid microelectronic
circuits market. It includes a survay
of applications in consumer electrorics,

o 2alanc e Sl i e coh i L M

art and computer technology and indus-
try. Changes in hybrid desian philo-
sophy and economic factors are also
considered.

10638

Gray, P.k. (U, of Calif,, Dept, of
Elec. Eng. and Computer Sci., Berkeley,
Calif.) Hamiliton, D.J. (U. of Ariz.,
Dept. of Flec. Eng., Tuscon, Ariz.)

end Lieux, J.D. (Fairchild Camera

and Instr. Corn., Palo Alto, Calif.)
ANALYSIS AND DESIGN OF TEMPERATURE
STABILIZED SUBSTRATE INTEGRATED CIRCUITS.
IEEE J. of Sonlid State Circuits scC-9,
no. 2, 61-9, Apr. 1974, F44620-71-C-
0087. GK-31206

A generalized temperature-stab-
lized substrate integrated circuit
system containing heat sources and
temperature sensors which are distribu-
ted in an arbitrary way in two-dimen-
sions over the surface of tae chip is
analyzed. A computer-aid.d technique
for optimum placement ~. these compo-
nents at the layout ~tage 8o as to
achieve zero nomin~i temperature co-~
efficient in the performance parameter
of interest is described.

10540

Stokoe, T.Y. and Parrott, J.E. ({U. of
Wales, Inst. of Sci. and Tech., Cardiff,
Wales)

INCLUSION OF CARRYER TFMPERATURE EFFECTS
IN A THERMIONIC-DIFFUSION THEORY OF THE
SCHOTTKY BARRIER. Solid-State Elec-
tronics 17, no. 5, 477-84, May 1974

Recent evidence indicates that
thermionic emission is a more important
process than conduction-diffusion for
current limitation in many Schottky
barriers. By choosing suitable momen-
tum and energy conservation equations
an expression for the thermionic-dif-
fusion current is obtained where it is
assumed that the carrier temperature
in the space charge region of the nretal
semiconductor interface does not differ
substantially from the equillibrium
temperature.
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10641

Melen, R.D. and Xeindl, J.D. (Stan-
ford Integrated Circuits Lab., Stanford,
Calif.)

A TRANSPARENT ELECTRODE CCD IMAGE
SENSOR FOR A READING AIDC FOR THE BLIND.
IEEE J. of Solid-State Circuits SC-9,
no. 2, 41-9, Apzr., 1974

Transparent polycrystalline sili-
con capacitor electrodes are presentad
as the basis of a front-side illumin-
ated CCD image sensor. The influence
of this transparent electrode structure
on the spectral response of the image
ser.sor is analyzed. Reflection of
light from the polycrystalline silicon
layer is found to be the most signifi-
cant factor in the performance of the
structure,

10642

Ryerson, C.M. (Hughes Aircraft Co.,
Equip. Eng. Div. and Prod. Assurance
Aerospace Group, Culver City, Calif.)
RELATING FACTORY TEST FALLURE RESULTS
TO FIELD RELIABILITY, REQUIREL FIELD
MAINTENANCE, AND TO TOTAL LIPE CYCLE
COSTS. Micrcoelectronics and Reliability
12, no. 4, 357-84, Oct. 1973. Paper
presented a* the 29th Military Opera-
tions Research Symposium. AF Academy,
Colorado Springs, June 27-29, 1972

The importance of this report is
that it describes newly developed
management tocls which now make it
possible to provide this improved
systen performance and low field main-
tenance. It alsoc provides methods
for evaluating specific cost trade-offs
between dollars expended in achieving
a known inherent reliability and total
costs relating to total life cycle
maintenance.

10644

Brotherton, S$.2. {U. of Southampton,
Dept. of Electronics, Southampton,
Engl.)

A THEURETICAL ANALYSIS OF C.C.D, OPERA-
TION WITH SQUARE CLOCK PULSES. Solicd-
State Electronics 17, no. 4, 341-8,
Apr. 1974

The consequences of rapidly fal-
ling gate voltages are discussed and
a simple mathematical model is
developed to illustrate the situation.
It is shown that if the falling edges
of the clock pulses are too steep
the operation of the C.C.D. will be
degraded in that carriers may be lost
by recombination and the overall trans-
fer process will be slowed down due to
the sealler electrostatic fields which
are Jdeveloped.
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10€45

Chan, C.E. and Chamberlain, S.C. (U.
of Waterloo, Elec. Eng. Dept. Ontario,
Can.)

NUMERICAL METHODS FOR THF CHARGE
TRANSFER ANALYSIS OF CHARGE-COUPLED
DEVICES. Solid-ttate Electronics

17, no. 5, 491-9, May 1974

Charge transfer phenomenosn in
charge-couplied devices is characcer-
ized by a non-linear partial differen-
tial equation of the parabolic type,
usually coupled with a very undesirabie
nonlinear boundary condition. 1In
this study, special treatment is made
to the boundaries such that the non-
lirear-scheiies for this problem are
aescribed and results compared.

10646

Kitson, B.R. (Matthey Printed Prod.
Ltd. Burslem, Stoke-on-Treat, Engl.)
RELIABILITY COMPARISONS. Microelec-
tronics and Reliability 1li, no. 3,
287-92, July 1972

The use of the Wiebull method is
an excellent way of discriminating
between the reliability of two or
more product populations, this method
demands complete details of the samp-
ling life tests, which the would-be
user may not have., The author olfers
a method by which the user can approach
the Wiebull accuracy if detailed re-
sults of the sampling tests are not
available.

10647

Blarks, H.S. (U. of South Wales, Sch
School of Elec. Eng., Xensington,
Australiz)

A RFEVIEW OF NEW MEYHODS AND ATTITUDES
IN RELIABILITY ENGINEERING. Micro-
electronics and Reliability 12, no. 4,
301-19, Oct. 1973*

The emphasis on reliability phy-
sics and reiifability improvement pro-
grams is discussed, a3z well as recent
work on standard compcnents, Recently
investigated failure mechanisms and
toois ¢t analysis are reviewed. The
J.X. BS9000 scherme and ite status are
briefly discussed.

'This paper has been previously pub-
lished Ly the IFEE (Australla)
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10648

Franklin, P.
Inc.)
PROGRAMMABLE READ ONLY ™EMORY RELIA-~
BILITY REPORT II. 35 pp., Apr. 1, 1974

(Monolithic Memories

The purpose of this bulletin is
to clarify the "Grow-Back” phenomenon.
it should be emphasized that this
study was iscolated from other relia-
bility studies for two reasons:

(1) The phenomena has proven under
controlled experiment, as
in field to be ar early mor-
tality failure and does not
appear to impa~ct the iong
term life (MTBF) of the
device.

(2) Since it is a new fa’llure
mechanism indigenous to
nichrome fuse PROM's, much
interest, speculation, and
misinformation has been
generated in the field.

106492

CAN BURN-IN CAUSE PROBLEMS AS WELL AS
SOLVE THEM? Evaluation Eng. 13, no. 2,
2 pp., Mar./Apr. 1974

At incoming inspection we never
had any failures. They were all good
because they had been 100% tested after
they were burned-in. However, after
they went over the wave soldering
machine the bonds were weakened by
overstress. An analysis showed the
temperature cycle we were running did
eliminate the infant mortality, but
it also weakened enough bonds in the
process so that we had just as many
failures as we would have had without
burn=-in, only we had the failures two
steps farther dewn the line, where it
costs a lot more tov fix,

10652

Thomann, D.L. and Hinnah, H.D. (CTS
Knights, Inc., Sandwich, Ill.)
TEMPERATURE COMPENSATED MICROCIRCUIT
CRYSTAJL, OSCILLATOR. Quart. Rept. no.
2, 26 pp., June l=Sept. 1, 1972,

AD 914 560

Quart Rept. no. 3, 9 pp., Sept., 1=-Nov,
3), 1972, AD 914 561. DAABO5-72-C-
5839

The objective of this program is
to establish a production capability
for a microcircuit temperature compen-
sated oscillator (MCTCXO) suitable
for use as the reference oscillator
in advanced FM communications equipment.
This reaport discusses the selection of
the custom CMOS chip which will use
siliccn-~on~sapphire technology in it's
construction. Final CMOS specifications
as well as specifications for the hy-
brid circuitry are incladed,
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16655

Ogdin, J.L. (Software Technique, Inc.)
SURVEY OF MICROPROGRAMMABLE uP's
REVEALS ULTIMATE SOFTWARE FLEXIBILITY.
EDN 19, no. 14, 69-74, July 20, 1974

We will give several examples of
microprogrammable uP's. The price one
pays for the flexibility of micro-
programmable devices require consi-
derable off-chip support.

10656

Anon.

FOCUS ON MICROPROCESSORS. Electronic
Design 22, no. 18, 17 pp., Sept. 1,
1974

A large-scale integration pro-
cessor does perform many of the
functions of the central processing
unit in conventional computers. But
to use the circuit, many more ICs may
be needed tc interface with peripheral
devices, data-ccmmunication lines and
even its own memory.

10657

Wei, L.S. and Simmons, J.G. (U. of
Toronto, Elec. Eng. Nept., Toronto,
Can.)

TRAPPING, EMMISSION AND GENERATION
IN MNOS MEMORY DEVICES. Solid-State
Electronics 17, no. 6, 591-8,

June 1974.'

This study is concerned with
trapping phenomena occuring at the
semiconductor-oxide interface and
ir the nitride layer of variable-
threshold metal~nitride-oxide-semi~
conductor (MNOS) memory devices.

The technique consists of biasing

the device in such a manner as to change
or discharge either the interface traps
or the nitride traps, or both sets of
traps simultaneously.

10658

Waterfield, B.C. (Anlerman and Ryder
Ltd., Great Britain)

DEVELOPMENT OF CERAMIC DTACKAGES WITH
TRANSPARENT LIDS. Rept. no., DRIC-BR-
40235, Ann. Res. Rept. AD 918 866.
K/LT31b/1143

The purpose of this contract was
to develop methods of offering trans-
parent 1ids to the Integral Substrate
Packages as a replacement for ceramic,
The reasons for this requirement were:

A need to inegpect circuits
after enclosure and final
test

For possibie use with light
sensitive/emitting devices.
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10659

Antler, M., (Bell Telephone Labs. Inc.,
Columbus, Ohio)

WEAR OF GOLD PLATE: EFFECT OF SURFACE
FILMS AND POLYMER CODEPOSITS. IEEE
Trans. on Parts, Hybrids and Packaging
PHP-10, no. 1, 11-7, Mar. 1974

Gold platings obtained from some
solutions contain codeposited organic
compounds. It is of interest to know
whether such materials affect the
friction and wear of electro deposits
which are used on the contacts of slip
rings, connectors, and other devices.
Studies were made of the polymer con-
tents of golds and with the scanning
electron microscope, their location
in the deposits, and the results cor-
related with sliding properties.

10660

Forte, N.V. /Bendix Corp., Kansas City,
Mo.)

THIN-FTLM MICROCIRCUIT SUBSTRATE ME-
TALLIZATION. Rept. no. BDX~-613-760,
Rept. no. PDG 6984719, Final Rept.,

89 pp., Sept. 1973, AT(29~1)-613USAEC

A thin-film technique for applying
gold over tantalum-nitride-coated
alumina substrates was developed to
permit thermocompression bonding of
fine wires, beam-lead devices, and
frames., Satisfactory gold adhesion
was obtained by depositing a thin layer
of chromium over the tantalum nitride
before depositing the gold. The system
provides guidelines for fabricating
hybrid microcircuits that contain beam-
lead devices.

10661

Herczog, A. (Corning Glass Works,
Corning, N.Y.)

APPLICATION OF GLASS~CERAMICS FOR
ELECTRONIC COMPONENTS AND CIRCUITS.
IEEE Trans. on Parts, Hybrids, and
Packaging PHP~9, no. 4, 247-56, Dec.
1673

Ceramic materials of interest
for electronic components, such as
ferroelectrics, ferrites, and transi-
tion metal oxides have no natural
homogeneous glasses. This is the
most important requirement for control-
1ing crystallization and phase dis-
persion, as required for various
applications. Materials and methods
used for making disk and multilayer
capacitors are discussed. Their
properties are described for normal
and high voltage applications, and
hybrid circuits,
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10662

Holm-Kennedy, J.W. (U, of Calif, S
School of Eng. and Appl. Sci., Los
Angeles, Calif.)

LONG TERM MEMORY IN JUNCTION DEVICES
USING MULTIVALENT TRAPPING IMPURITIES
IN SILICON. Rept. no. ECOM-0306-73-1,
Rept. no. UCLA-ENG-7420, Semiann.
Rept. no. 1, July 1, 1973-Feb. 28,
1374, 39 pp., June, 1974, DAABO7-73-
C-0306

A new electronic instrument has
heen invented (designed, fabricated,
and tested). It permits the automatic
x-y recorder plotting of the high
voltage pulsed I-V characteristics of
test samples. Three new classes of
device behavior have been observed:

1) Irreversible switching in n-Si
epitaxial structures doped with Cu,

2) Reversible switching of a character
different than normally observed in
F.I.T. devices, and 3) Large magnitude
oscillations (KHz) in Schottky diodes
under large forward bias (35 volits.)

10663

Kaiser, H.W., Gehweiler, W.F., Stotz,
W.J. et al. (RCA, Advanced Technol.
Labs., Signal Processing Lab., Camden,
N.J.)

RECENT DEVELOPMENTS IN CMOS/SOS.

pp. 60-4. A73-23701

Much has been written over the
past several years concerning the com-
plementary metal oxide semiconductor
silicon-on-sapphire (CMOS/SOS) techno-
logy and its potential to satisfy
an ever growing requirement for a high-
speed low-power LSI technology. Signi-
ficant progress has been made during
the past year to bring the technology
from its laboratory development stage
to a viable pilot-production-line
process. Aluminum-gate CMOS/SOS has
been in pilot production since February
1972, Higher speed operation in the
100- to 200-Mb/s range will be obtained
ultimately by the marriage of silicon-
gate-technology and the deep-depletion
CMOS/SOS process.
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10664

Licaxi, J.J. and ferkins, K.L.
(Rockwell Internatl. Corp., Autonetics
piv., Huntsville, Ala.) and Caruso,
S.V. (NASA Marshall SFC, Astrionics
Lab., Huntsville, Ala.)

EVALUATION OF ELECTRICALLY INSULATIVE
ADHESIVES FOR USE IN HYBRID MICROCIR-
CUIT FABRICATION. NAS8-26384. IEEE
Trans. on Parts, Hybrids, and Packaging
PHP-9, no. 4, 199-207, Dec. 1973

Although it is generally accepted
that the use of adhesives in the fabri-
cation of hybrid microcircuits offers
advantages over other bonding methods,
there currently does not exist a set
of guidelines for the selection of
adhesives which will ensure sufficient
compatibility with micrceircuit com-
ponents and metallization systems to
meet the long use-life, high reliability
requirements of military and space
applications. The initial results of
a study directed to the task of selec~
ting suitable evaluation tests which
can form the basis for such guidelines
for electrically insulative adhesives
are presented.

10665

Hahn, G.J. and Nelson, W. (GE Corporate
Res, and Dev. Center, Schenectady, N.Y.)
COMPARISON OF METHODE FOR AMALYZING
CENSORED LIFE DATA TO ESTIMATE RELA-
TIONSHIPS BETWEEN STRESS AND PRODUCT
LIFE. IEEE Trans. on Reliability R-23,
no. 1, 2-11, Apr. 1974

A brief review of graphical,
maximum likelihood, and linear esti-
mation methods for analyzing censored
life data to estimate relationships
between stress and product life, is
discussed. Each method is illustrated
by an example dealing with accelerated
life test data on motor insulation.
The advantages and disadvantages of
the methods are compared to guide the
choice of a method for a given appli-
cation.

10667

Bowkley, I.G. (Elec. Res. Assoc.,
Survey, Gt. Britain)

THE ASSESSMENT OF THICK FIUM RESISTOR
RELIABILITY. Rept. no. ERA-2461/2,
Ann. Rept. C.V.D, Res. Procj. RP34/6,
7 pp., Nov. 1973, AD 918 196

In addition to the asscysment of
ERA resistors, three commercial resis
tor paste systems have been chosen for
testing relationship between voltage
pulse testing and load life performance.
The systems are JM RF, Du Pont 1300

46

and Plessey EMD E series. The resistors
will be subjected to voltage pulsing,
step stress testing and load testing

and the results will be correlated in

an attempt to establish a relationship
between the various test conditions.

10669

Seqgreto, D. (Datatron, Inc., Micro-
electronic Testing Labs., Santa Ana,
Calif,)

YOU'RE NOT TESTING--RIGHT! PLAGUED

BY IC FAILURES. Evaluation Eng. 13,
no. 1, 3 pp., Jan/Feb. 1974

Datatron's Microelectronic Testing
Laboratory (MTL) is leaning toward
the opinion that high-temperature
soak will prove just as effective as
operating burn~-in for industrial Hi-
Re) programs. The standard burn-in
temperature is 125°C (=150 CT) for
NASA and military components, while
100°C (=125-130 CT) is common on
plastic or ceramic devices intended
for industrial use.

10671

Schamis, R.S. (Solid-State Sci.
Montgomeryville Ind. Center, Mont-
gomeryville, Penn.)

REDUCE SYSTEM NOISE WITH CMOS CIRCUITS
THAT PROVIDE COMPENSATING WAVESHAPING
AND LEVEL DETECTION. THE CIRCUITS

ARE £IMPLE AND USE LOW-COST ICs.
f%ggtronic Design 25, 1112-15, Dec. 6,

For low~-power applications-CMOS
is finding increasing applications in
systems where a significant amount of
noise acoompanies the required signal.
The high power gain of CMOS is being
used by designers, in various circuit
configurations, to reduce substantially
the effects of system noise. Circuits
provide compensatory waveshaping and
level detection, which can be built

¥éth readily available low cost CMOS
s,
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10672

D'Heurle, F.M, (IBM, Thomas J. Watson
Res. Center, Yorktown Heights, N.Y.)
ELECTROMIGRATION AND FAILURE IN ELEC-
TRONICS: AN INTRODUCTION. Proceedings
of the IEEE 59, no. 10, 1409-18,

May 1971

Fundamental aspects of electro-
migration phenomena as they have been
studied in "bulk” metallic conductors
and thin films are reviewed. In an
electric field atoms are subjected to
a force due to the field, and to a
force which results from the movion
of electrical carriers, electrons,
or holes. In bulk samples, and at
high temperatures, these forces cause
the displacement of atoms by a lattice
mechanism resulting in the diffusion
of atoms in a concentration gradient.
In thin films electromigration occurs
at lower temperatures by a grain
boundary diffusion mechanism. The
effects of film purity, orientation,
agrain size, glass overcoat, and solute
additions on lifetime are reviewed.
Practical guidelines for the design
of thin-film interconnections, and for
the interpretation of accelerated test
data re given.

10673

Preston, S.B. (GEC Power Eng. Ltd.,
Whetstone, Leicester, Gt. Britain)
THERMAL PERFORMANCE OF BEAM~LEAD INTE-
GRATED C1RCUITS. pp. 308-14. A72-
39498. 1International Electronic
Packaging and Production Conference.
grighten, Sussex, Engl., Oct. 19-21,
971

Theoretical analysis hasg the
ability to predict the performance
of new designs at the drawing board
stage, to highlight bottlenecks, areas
for improvement, assessment of design
changes without the need for costly
experiments with prototypes. The
work described is concerned with an
existing concept-~the beam~lead inte-~
grated circuit. Detailed experimental
results are now available for beam-
leaded chips that may be compared with
the theoretical predictions. Designers
must be able to predict accurately
their temperatures under operatinc
conditions. This paper is concerned
with analysis at device level; a com-
panion paper deals with the determina-
tiois of thesa thermal resistances at
system and subsystem level,
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10674

Greenhouse, H.M. and McGill, R.L.
{Bendix Corp., Communs. Div., Towson,
Md,)

DESIGN CF TEMPERATURE-CONTROLLED SUB-
STRATES FOR HYBRID MICROCIRCUITS.

IEEE Trans. on Parts, Hybrids and Pac-
kaging, PHP-10, no. 2, 137-45, June
1974. Bendix Tech. Journal, pp. 18-27,
Winter 1972/73

This paper deals in depth with
the criteria that govern the design
of temperature-controlled substrates
for hybrid microcircuits., Pertinent
thermal parameters for the more im-
portant microcircuit-fabrication
materials are presented in tabular
form, along with several useful unit-
conversion factors. Control-circuit
design is discussed, znd consideration
is given to power dissipation by cir~-
cuitry off as well as on the substrate.
The effects of changes in ambient
trmperature on temperature cont.olled
ricrocireuit performance are analyzed.

1067¢

Ihochi, T. (ilitachi Takasaki Works,
Takasaki, Japan)

SCREENED MULTILAYER CERAMICS FOR THICK
FILM HYBRIDS. pp. 204-~11 Proceedinas
1973, 23rd Electronic Comocnents Con-~
ference. Sponsored by the IEEFE Parts
Material and Packaging Group (GPMP)
and the Electronic Industries Associa-
tion (EIA). Statler Hilton, Washington,
D.C., 363 pp., May 14-16, 1973, IEEE
Trans. on Parts, Hybrids and Packaging
PHP-10, no. 2, 115-9, June 1974

An approach to fabricating multi-
layer hybrids is described. The newly
developed process, designated as the
screened multilayer ceramic (SMC) hy-
brid, has been accomplished by improv-
ing green ceramic technology of an
alumina-refractory retal system to a
state of development similar to thick
film screening technology and by de-~
veloping a unique process that pro-
tects against oxidation of refractory
metal at high temperature air firing,
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10676

Komatinsky, R.R. (Bendix Corp., Elec.
Components Div,, Sidney, N.Y.)

A HIGH FPREQUFNCY MICROCIRCUIT PACKAGING
AND INTERCONNECTION SYSTEM. pp. S5A-6-
1-5A~6-8. 1973 International Micro-
electronic Symposium. Sponsored by
the International Society for Hybrid
Microelectronics, Sheraton~Palace
Hotel, San Francisco, Calif., Oct.
22-24, 1973, 1IEEE Trans. on Parts,
Hybrids and Packaging PHP-10, no. 2,
110-5, June 2, 1974

This paper describes the develop-
ment, characteristics, and application
of a controlled impedance hermetic
package (CIP) for microcircuit appli-
cations in microwave and fast-risetime
pulse/digital domains. A description
is given of this planar package con-
cept which is interfaceable with a
strip transmission line motherboard.
Pertinent electrical characteristics
of the CIP are presented.

10677

GOMAC

1974 GOVERNMENT MICROCIRCUIT APPLICA-
TIONS CONFERENCE DIGEST OF TECHNICAL
PAPERS. VOL. V.

Sponsored by the Department of Defense
(Army, Navy, Air Force), National
Aeronautics and Space Administration
Department of Commerce (Bureau of
Standards), Post Office Department,
Defense Supply Agency and Atomic
Energy Commission. University of
Colorado, Boulder, Colo., 288 pp.,
June 25-27, 1974

Sessions:

Nonvolatile Memories

Government Exploitation of LSI
Technology

Radiation Effects - Characteri-
zation

Surface Acoustic Filter Techni-~
ques

Phased Array Technology

Applications of LSI

Radiation Effects - MOS

Packaging Technology

Microwave Components and Tech-
niques

Digital Logic/Memory ICs

Radiation Effects - Vulnera-
bility and Hardening

Approaches to Packaging

Microwave Generation and Ampli-
fication

New Techniques for High Density
Devices

Deavice Reliability

Hybrid Microelectronics

Microwave Receiver Technology

Signel Processing

Reliability Tests

Integrated Device Applications
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10678

Anderson, W.E., Irons, H.R,, Krall,
A.D. et al. (U.S. Navy, Nav. Or-
dnance Lab., Silver Spring, Md.)
CROSSTIES ON MAGNETIC THIN-FILM DOMAIN
WALLS FOR SERIAL ACCESS MEMORY.

pp. 14-5. 1974 Government Microcircuit
Applications Conference Digest of
Technical Papers. Vol. V. Sponsored
by the Department of Defense (Army,
Navy, Air Force), National Aeronautics
and Space Administration, Department
of Commerce (Bureau of Standards),

Post Office Department, Defense Supply
Agency and Atomic Energy Commission.
University of Colorado, Boulder, Colo.,
288 pp., June 25-27, 1974

The crosstie memory described in
this paper is expecte? to exhibit data
rates up to 20 Mbits, sec at densities
of 100,000 bits/in2. Theoretically,
these values can be increased by fac-
tors of 10 and 1000, These character-
istics place the crosstie merory
performance in an area hetween the
highly developed random access and
bulk storage methods widely available
now. It is non-volatile and non-
mechanical in operation, resulting in
a rugged unit reguiring no standby
power. Fabrication is by multilayer
thin £film techniques resulting in
relatively low-cost structures.
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10679

Bushunow, E.J. and Cole, D.M. (GE,
Aircraft Equip. Div., "tica. N.Y.)
PROBLEMS ASSOCIATED WITH PROGRAMMABLE
READ-ONLY MEMORIES. pp. 16-7. 1974
Government Microcircuit Applications
Conference Digest of Technical Papers.
Vol. V. Sponsored by the Department
of Defense (Army, Navy, Air Force),
National Aeronautics and Space
Mministration, Department of Commerce
(Bureau of Standards), Post Office
Department, Defense Supply Agency

and Atomic Energy Commission. Univer-
sity of Colorado, Boulder, Colo.,

288 pp., June 25-27, 1974

The experience of the General
Electric Aerospace Electronic Systems
Department (GE/AESD) with Programmable
Read Only Memories (PROMs) began in the
early part of 1971 when a 256-bit PROM
was desiyned into a countermeasures
equipment, making GE/AESD one of the
first users of PROMs in high-reliability
equipment. Since that time, GE/AESD
experience has expanded to 1024-bit and
2048-bit PROM varieties, including
devices of the "nichrome fusible link"
and "avalanche induced migration”
typer packaged in dual-in-line (DIP and
in flat packages.

10681

Betz, C.A. (Sperry Rand Corp., Univac
Defense Systems Div,, St. Paul, Minn.)
MNCS BORAM MEMORY DEVELOPMENT., pp. 20~
1. 1974 Government Microcircuit Appli-
cations Conference Digest of Technical
Papers. Vol. V., Sponsored by the
Department of Defense (Army, Navy,

Air Force), National Aeronautics and
Space Administration, Department of
Commexce (Bureau of Standards), Post
Office Department, Defense Supply
Agency and Atomic Energy Commission,
University of Colorado, Boulder, Colo.,
288 pp., June 25-27, 1974

A 2048 bit MNOS array is opti-~
mized for Block Organized Random Access
Memory (BORAM) applicationa and for
development of a 32K word BORAM module
to be used in the Navy All Applications
Digital Computer System. The MNOS
technology was selected for this appli-
cation because it providea the capa-
bility of achieving very high densities
and also provides the ability to achieve
very low system power dissjpation.

10682

Losleben, P. (Natl. Security Agency,
fort George G. Meade, Md.)
ALTERNATIVES TO SOLE SOURCE LSI. pp.
24-5. 1974 Government Microcircuit
Applications Conference Dignst of
Technical Papers. Vol. V. Sponsored
by the Department of Defense (Army,

49

Navy, Air Force), National Aeronautics
and Space Administration, Department of
Commerce (Bureau of Standards), Post
Office Department, Defense Supply
Agency and Atomic Energy Commission.
University of Colorado, Boulder, Colo.,
288 pp., June 25-~27, 1974

Cuntom LSI components. now begin-
ning to appear in government electronics
equinments have brought into focus
the problems of sole source parts ac-
quisition. Design costs for custom
LSI are relatively high, and to use
the same procedure to develop multiple
sources would be to seriously constrain
custom LSI applications to large
volume purchases. A number of alterna-
tives are listed.

10684

Tinklepaugh, N.L. (U.S. Navy, Nav,
Electrcnics Lab. Center, Advancea
Digital Systems Architectural Div.,

San Diego, Calif.)

QED: QUICK AND EASY DESIGN OF SYSTEMS.
pp. 28-29. 1974 Government Microcir~
cuit Applications Conference Digest

of Technical Papers., Vol. V. Spon~-
sored by the Department of Defense
(Army, Navy, Air Force), National
Aeronautics and Space Administration
Department of Commerce (Bureau of
Standards), Post Office Department,
Deferse Supply Agency and Atomic Energy
Commission. University of Colorado,
Boulder, Colo., 288 pp., June 25-27,
1974

QED is a2 program to define and test
high usage functional modules as proto-
types of LSI components. Experience
with the prototype modules will verify
broad utility of the family and lead
to orderly exploitation of LSI techno=-
logy. OQED module designs are limited
to less than 1000 equivalent gates,
with the exception of memory and mul-
tiplier arrays, so that they can be
fabricated with today's integrated
circuit technologies.
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10685

Beum, C.0., Jr, and Levin, E, (System
Dev. Corp., Santa Monica, Calit,)
IMPACT OF LSI TECHNOLOGY ON FUTURE
AVIONICS SYSTEMS., pp. 30-1. DACH-
0200-4. 1974 Government Microcircuit
Applications Conference Digest of Tech~
nicel Papers. Vol. V. Sponsored by
the Department of Defense (Army, Navy,
Air Force), National Aeronautics and
Space Administration, Department of
Commerce (Bureau of Stanaards), Post
Office Department, Defense Supply
Agency and Atomic Energy Commission.
University of Colorado, Boulder, Colo.,
288 pp., June 25-27, 1974

A recently completed study
{Standardization of Avionics Information
Systems) was performed by the System
Development Coxrporation (SDC) for the
Institute for Defense Analysis (IDA)
in support of the DoD Electronics-X
Project. The overall objectives of
that project were to select and recom-
mend techniques and possible institu-
tional alternatives aimed at reducing
the life cycle cost and increasiag the
reliability of defense electronic
equipment to be acquied in the
1980~19%0 time period. The SDC study
concentrated or avionics processing
systems.

10686

Witmer, W.H. (Mosfet * Micro * Labs.,
Inc., Quakertown, Penn.)

CUSTOM MOS/LSI FROM INDEPENDENT VENDORS,
pp. 32-3. 1974 Government Microcircuit
Applications Conference Digest of
Technical Papers., Vol. V. Sponsored
by the Department of Defensa (Army,
Navy, Air Force), National Aeronautics
and Space Administration, Department

of Commerce (Bureau of Standards),

Post Office Department, Defense Sup~
ply Agency and Atomic Energy Commission.
University of Colorado, Boulder, Colo.,
288 pp., June 25-27, 1974

The microelectronic companies are
now achieving their long awaited suc-
cess in the commercial sales of MOS/
LSI products. High demand for calcu-
lator circuits and an assured new mar-
ket for microprocessor chips are taxing
product capacity. For a number of
reasons the big microelectronic com-
panies are reluctant to take on custom
MOS/LSl. First and foremost is the
problem of saddling the production line
with a low-volume order. Even when
the exact same process requirements
are assured the traffic control neces-
sary for a small volume order can hazard
the smooth flow of production. This
paper describes an alternative to pro-
curement of MOS/LSI from the huge
microelectronic company.
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lo687

Gregory, B.L. and fiwyn, C.W., (Sandia
Labs., Albuquerque, New Mex.)

PFSTGN REQUIRFMFNTS FOR RADIATION HAR-
DENED SEMICONDUCTOR DEVICES. pp. 36-
7. 1974 Government Microcircuit Appli-
cations Conference Digest of Technical
Papers. Vol. V. &ponsored by the
Department of Defense (Army, Navy,

Air Force), National Aeronautics and
Space Administration, Department of
Commerce (Bureau of Standards), Post
Office Devartment, Defense Supply
Agency and Atomic Energy Commission.
University of Colorado, Boulder, Colo.,
288 pp., June 25-27, 1974

High energy radiation, incident on
a semiconductor device, deposits
energy in the semiconductor via the
production of atomic displacements
and electronic ionization. The rela-
tive importance of these two mechanisms
in a semiconductor structure depends
both on the type of radiation and
the nature of the device. The radia-
tion produced changes in a device, for
any environment, depend on its sensi-
tivity to hoth joniration damage and
bulk displacement damage.

10688

Raymond, J.P. (Northrop Res. and
Technol. Center, Hawthorne, Calif.)
CONSIDERATIONS IN TFE EVALUATION OF
MSI/LS1 RADIATION VULNERABILITY. pp.
40-1. DASA N1-7n-C-0093,

1974 Government Microeircuit Applica-
tions Conference Digest of Technical
Papers., Vol. V. Sponsored by the
Department ~f Defense (Army, Navy,

Air Force), Vational Aeronautics and
Space Adminicttration, Department of
Commerce (Bur2au of Standards), Post
Office Departrent, Defense Supply Agency
and Atomic Energy Commission. Univer-
sity of Colorado, Boulder, Colo.,

288 pp., June 25-27, 1974

The develcpment of a hardened
electronic system requires evaluation
of component razdiation vulnerability.
The purpose of this paper is to
present data on the measured vulnera-
bility of hipolar and MOS MSI/LSI arravs
and to illustrate some aspacts of the
vulnerability ¢’ aracterization uniaue
to these complex semiconductor devices.
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106e9

Taylor, S.A. (Martin-Marietta Aero-~
space, Orlando, Fla.)

FAILURE MECHANISMS AND EFFECTS OF IR~
RADIATION ON PLASTIC INTEGF..WED CIR~-
CUITS. pp. 42-3. 1974 Government
Microcircuit Applications Conference
Digest of Technical Papers. Vol. V.
Sponsored by the Department of Defense
(Army, Navy, Air Force), National
Aeronautics and Space Administration
Department of Commerce (Bureau of
Scandards), Post Office Department,
Defense sSupply Agency and Atomic
Energy Commission. University of Colo-
rado, Boulder, Colo., 288 pp., June
25-27, 1974

This paper summarizes the experi-~
ment and results of a program to
evaluate a failure mechanism in irra-
diated plastic integrated circuits.

The overall test program was devised

to evaluate plastic integrated circuits
in various types of radiaticn environ-
ments. Hermetic controls were employed
throughout the test program so that
valid comparisons of hermetic and
plastic packaging could be made. To
intelligently differentiate the
findings representative failures at
each step of the test program vere
failure analyzed. The failure analyses
were performed to the requisite depth
in order to define the physical mechan-
ism which contributed to the specific
mode of failure.

10690
Jones, G. (ABMDA, Huntsville, Ala,)
Palmer, F. (RCA, Moorestown, N.J.)

and Sudbury, R.
Lexington, Mass.)
MICROWAVE INTEGRATED CIRCUIT TRANS~
CEIVERS IN L-BAND PHASED-ARRAY APPLI-
CATION. pp. 64-5., F30602-73-C-0179.
1974 Government Microcircuit Applica-
tions Conference Digest of Technical
Papers. Vol. V. Sponsored by the
Department of Defense (Army, Navy,

Air Force), National Aeronautics and
Space Administration, Department of
Commerce (Bureau of Standards), Post
Office Department, Defense Supply
Agency and Atomic Energy Commission.
University of Colorado, Boulder, Colo.,
288 pp., June 25-27, 1974

(MI?, Lincoln Lab.,

The concept of utilizing a micro-
wave integrated circuit transceiver
for each vadiating element of a phased
array radar has formed the basjis for
an all solid state phased array radar
design. The face of the 72 element
L-Band array that has been constructed
and tested ls a representative segment
of a large array. The transceivers,
associated filtering, beam-steering
drivers/combiners are located behind
the radiating element. The radiating
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element design has heen described else~
where.

10691

Feldmanis, C.J. (U.£. Air Force,
AFFDL/FEE, Wright-Patterson AFB, Ohio)
and Haws, J.L. (Tex. Instr. Inc.,
Dajlas, Tex.)

THERMAL CONTROL OF AIRBORNE MICRO-
WAVE INTEGRATED CIRCUIT PHASFD-ARRAY
SYSTEMS. pp. 66-7. 1974 Government
Microcircuit Applications Conference
Dugest of Technical Papers. Vol. V.
Sponsored by the Department of Defense
(Army, Navy, Air Force), National
Aeronautics and Space Administration,
Department of Commerce (Bureau of
Standards), Post Office Department,
Defense Supply Agency and Atomic
Fnergy Commission. University of
Colorado, Boulder, Colo., 288 po.,
June 25-27, 1974

By definition an airborne microwave
integrated circuit (MIC) phased array
system is a grouping of transmit-receive
nicrowave modules which generate, receive
and/or control microwave energy. The
transmitter and receiver circuits within
the module consist of MIC amplifiers,
frequency multipliers, low noise ampli-
fiers, voltage regulators, and phasors,
Unfortunately, the present state-of-the-~
art yields microwave devices with in-
hezrently low efficiencies.. Thus, each
device within the phased array module
dissipates power in the form of heat.
Removal of this dissipated heat in an
efficient and controlled manner and the
associated problems are subhjects nf this
paper,
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10692

Kaiser, H.W, and Gehweiler, W.F.

{RCA, Advanced Technol. Labs., Camden,
N.J.)

CMOS/S0S AIRTHEMETIC CIRCUITS. pp.
74-5, F33615~-72-C-1291, N00014-73-
C-0090. 1974 Government Microcircuit
Applications Conference Digest of
Technical Papers. Vol. V. Sponsored
by the Department cof Defense (Army,
Navy, Alr Force), National Aeronautics
and Space Administration, Department
of Commerce (Bureau of Standards),
Post Office Nepartment, Defense Supply
Agency and Atomic Energy Commission.
University of Colorado, Boulder, Colo.,
288 pp., June 25-27, 1974

A family of CMOS/S0OS arithmetic
circuits was designed that permit signal
processors to be built with through-
put rates of 10 MHz. The 8-bit multi-
plier and adder arrays form the basic
elements of an FFT complex multiplier.
CMOS/S0S allows these circuits to be
integrated on single, reasonably-sized
chips exhibiting very low power dissi-
pation. Pipelining techniques allow
rates of 40 MHz to be achieved.

A hybrid 4 by 5 bit pipeline multiplier
was developed for use in greater-than-
10-MHz throughput rate processors.

10693

Finkel, M. (Hughes Aircraft Co.,
Culver City, Calif.) and Tuttle, D.B.
(U.S. Navy, Nav. Air Systems Command,
Washington, D.C.)

THREE TYPES OF LSI DIGITAL PROCESSORS.
pp. 82-3. 1974 Government Microcircuit
Applications Conference Digest of
Technical Papers., Vol. V, Sponsored
by the Departnent of Defense (Army,
Navy, Air Force), National Aeronautics
and Space Administration, Department
of Commerce (Bureau of Standards),
Post Office Department, Defense Supply
Agency and Atomic Encrgy Commission.
University of Colorado, Boulder, Colo.,
288 pp., June 25-27, 1974

Hughes Aircraft Co., under contract
to Naval Air Systems Command, is
currently developing three digital pro-
cessors which can be combined to form
a Digital Computing Subsystem (DCS)
for a strapdown inertial navigation
and guidance system. A digital differ-
ential analyser approach ig¢ used for
the Coordinate Converter; a whole ~ord
distributed arithmetic special purpose
processor implements the Digjital Auto-
pilot and a general purpose sequential
miniprocessor ino used to mechanize
the Guidance Data Processor,
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10694

Buchanan, B., Sheud. W., Neaman, D.A.
et al., {U.S. Air Force, Air Force
Cambridge Res. Lab., Bedfora, Mass.)
RADIATION HARDENED CMOS. pp. 86-7.
1974 Government Microcircuit Applications
Conference Digest of Technical Papers.
Vol. V., Sponsored by the Department

of Defense (Army, Navy, Air Porce),
National Aercnautiis and Space Adminis-
tration, Department of Commerce (Bureau
of Standards), Post Office Department,
Defense Supply Agency and Atomic Energy
Commission. University of Colorado,
Bou}det, Colo., 288 pp., June 25-27,
197

The status and methods of qualify-
ing radiation hardened CMOS on bulk and
on SOS is presented and the remaining
hardening problems are put in perspec-
tive. 1In addition to new radiation
effocts data on numerous hardened gate
insulators, new radiation effects and
problem areas relsting to gate electrodes
and substrate dielectrics are presented.

10695

Palkuti, L.J., Xing, E.E., Nelson,

G.P. et al. (U.S. Navy, Nav. Res. Lah,,
Washington, D.C.) and Xalinowski, J.J
(Braddock, Dunn and Mchonald, Inc.,
Vienna, Va.)

ANALYSIS OF THF RADIATION RESPONSE OF
CMOS CIRCUITS. pp. 88-9. 1974 Govern-
ment Microcircuit Applications Confer-
ence Dicest of Technical Papers. Vol.
V. Sponsored hy the Department of
Defense (Army, Navy, Air Porce),
National Aeronautics and Space Admin-
istration, Department of Commerce
(Bureau of Standards), Post Office
Department, Defense Supply Agencv and
Atomic Energy Comrmission. University
of Colorado, Boulder, Colo., 288 pp.,
June 25-27, 1974

Complex circuits can be radiation
hardened using standard commercial
techniques provided appropriated design
rules are incorporated in the circuit
design, such as the elimination of the
reverse-bias condition in S0S devices.
The need for extensive dc and transient
circuit characterization is illustrated
and the utility of computer-aided simu-
lation is demonstrated.
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10696

Killiany, J., Saks, N., Baker, W.D,
et al. (U.S. Navy, Nav, Res. Lab.,
Washington, D.C.)

EFFECTS OF GAMMA RADIATION ON CHARGE-
COUPLED DEVICES. pp. 90-1. 1974
Government Microcircuit Applications
Conference Digest of Technical Papers.
Vol. V. Sponsored by the Department
of the Defense (Army, Navy, Air Force),
National Aeronautics and Space Admin-
istration, Department of Commerce
(Bureau of Standards), Post Office
Department, Defense Supply Agency

and Atomic Energy Commission. Uni-
versity of Colorado, Boulder, Colo.,
288 pp., June 25~27, 1974

In this paper, we discuss the
effects of gamma radiation on the
operation of a surface-channel charge-
coupled device (CCD) and a buried-
channel CCD. The devices were irradi-
ated using a Cobalt-60 garuna source.
Normal bias and clock voltages were
applied during irradiation. No effort
was made to optimize the radiation
hardness of these devices.

10697

Phillips, D.H. and Kjar, R.A. (Rock-
well Internatl. Corp., Anaheim, Calif,)
DESIGN THEORY FOR OPTIMUM RADIATION-
HARDENED CMOS/SOS INTEGRATED INVERTER
CIRCUIT. pp. 92-3., F29601-73-C- 00SS.
1974 Government Microcircuit Applica-
tions Conference Digest of Technical
Papers. Vol. V. Sponsored by the
Department of Defense (Army, Navy,

Alr Force), National Aeronautics

and Space Administration, Department
of Commerce (Bureau of Standards),

Post Office Department, Defense Supply
Agency and Atomic Enerqy Commission.
University of Colorado, Boulder, Colo.,
288 pp., June 25-27, 1974

Silicon-on-sapphire construction
greatly reduces radation-induced junc-
tion photocurrents in MOS circuits,
The 508 structure, however, is not
devoid of transient radiation induced
effects since a "resistive®™ current
path through the insulating sapphire
beccmes partially conductive when
radiation generates carriers in the
sapphire. Current flowing through
this photoresistive path accounts for
most of the SOS transistor drain
photocurrent observed experimentally
and explains the nearly linear depen-
dency of that current on drain voltage,
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10698

Neamen, D.A., Shedd, W.M. and Buchanan,
B, (U.S. Air Porce, Air Force Systems
Command, Air Force Cambridge Res. Labs.,
Bedford, Mass.)

PERMANENT IONIZING RADIATION EFFECTS

IN GATE AND ISOLATION DIELECTRICS IN
PETS. pp. 94=-5. 1974 Government
Microciscuit Applications Conference
Digest of Technical Papers. Vol. V.
Sponsored by the Department of Defense
(Axmy, Navy, Air Force), National
Aeronautics and Space Adminiastration,
Department of Commerce (Bureau of Stan-
dards), Post Office Department, Defense
Supply Agency and Atomic Enerqy Com-

mission, University of Colorado, Boulder,

Colo., 288 pp., June 25-27, 1974

Dielectric isolation techniquas are
becoming more prominent in MIS device
and integrated circuit fabrication as a
means of increasing speed, reducing de-
vice area, and reducing the transient
photocurrent response. One problem that
is not usually significant for dielec-
trically bounded bipolar structures, but
may be very serious for dielectrically
bounded FET's, is the effect of total
ionizing radiation on the isolation
dielectric and/or the interface between
the isolation dielectric and semiconduc-
tor resulting in charge being induced in
the active region of the device causing
a permanent change in operating charac-
teristics.
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Bampel, D. and Stewart, R.G, (RCA,
Govt. Commun. Systems, Somerville,
N.J.) and Parks, J. (U.S. Army,

Harry Diamond Labs., AMSDO EM, Washing-
ton, D.C.)

EMP HARDENED CMOS CIRCUITS. pp. 96-7.
DAAG 39-73-C-0254. 1974 Government
Microcircuit Applications Conference
Digest of Technical Papers. Vol., V.
Sponsored by the Department of Defcase
(Army, Navy, Air Force), National
Aeronautics and Space Administration,
Department of Commerce {(Bureau of
Standards), Post Office Department,
Defense Supply Agency and Atomic
Energy Commission. University of
Colorado, Boulder, Colo., 288 pp.,
June 25~27, 1974

New protection networks on both
inputs and outputs of CMOS gates have
been integrated and tested. The
tolerance of these circuits to injected
pulses from a 50-ohm source was in-
creasad from a minimum of 65 volts (for
standard gates) to 1,221 volts. Cor-
responding peak-power immunity was
increased from 15 watts to 500 watts.
The improvements were the result of
larger geometry and lower-impedance
protection diodes with conductors of
wider metallization.

10701

Lindberg, F.A. (Westinghouse Aero-
space and Electronic Systems Div.,
Baltimore, Md.)

RADIATION HARDENED HYBRID PACKAGES.

pp. 102=3, 1974 Government Microcircuit
Applications Conference Digest of
Technical Papers. Vol. V. Sponsored
by the Department of Defense (Army,
Navy, Air Force), National Aeronauxics
and Space Administration, Department
of Commerce (Bureau of Standards),

Post Office Department, Defense Supply
Agency and Atomic Energy Commission.
University of Colorado, Boulder, Colo.,
288 pp., June 25-27, 1974

A packaging technique for inter-
connecting a number of standard inte-
grated circuit chips with aluminum
metalization was conceived and evalua-
ted. Round aluminum wire was avoided.
The chips were mounted on 3/4 inch
square alumina substrates and were
electrically connected with beam leads
produced by thin film techniques.

The official results of the radiation
testing are not kxnown as of this
writing,

10702

zZatz, S., Malzahn, F.A., Samuelson,
H.L. et al. (Martin Marietta Aero-
space, Orlando, Fla.)

CHANGES TO INTEGRATED CIRCUIT PACKAGES
REDUCE CONTAMINATION AND PROVIDE MAJOR

54

RELIABILITY IMPROVEMENT IN DIELECTRIC
ISOLATED DEVICES. pp. 104-5, 1974
Government Microc’'r=uit Applications
Conference Digest of Technical Papers.
Vol. V. Sponsored by the Department
of Defense (Army, Navy, Air Force),
National Aeronautics and Space Admin-
istration, Department of Commerce
(Bureau of Standards), Post Office
Denartment, Defense Supply Agency

and Atoric Energy Cormission. Univer-
sity of Colorado, Raulder, Colo., 288
pe., June 25-27, 1974

The factors governing reliability
of integrated ciruits should be investi-
qated independently. This paper explains
the controlled experimentation following
a technical hypothesis that reliability
is directlv dependent on the level of
contamination within packages, Radia-
tion hardened inteqrated circuits
commonly use nickle~chrome thin film
resistors in order to minimize the
unwanted photocurrent generated bv
diffused resistors during gamma ray
exposure. Electrolytic corrocion
has been determined to be the cause of
a2 major reliability reduction in these
integrated circuits. After removing the
source of electrolytic contamination, an
accelerated life test was successfully
conducted.

10703

Leven, S.S. and Feinstein, J.¥. (Wes-
tinghouse Defense Defense and Electronic
Cystems Center, Baltimore, Md.)
DETERMINATION OF PRACTICAL SCRIENING
PROCEDURES FOR SOLDLR LFACKING OF THICK-
FPILM GOLD AND GNLD ALLOY CONDUCTORS. ppo.
106=-7. 1974 Government Micrecircuit
Applications Confererice Digest of Techni~
cal Papers. Vol. V. Sponsored by the
Department of Defense (Army, Navy, Air
Force), National Aeronautics and Space
Administration, Department of Commerce
(Bureau of Standards), Post Office De-
partment, Defense Supply Agency and Atomic
Energy Commission. University of Colorado,
Boulder, Colo., 288 pp., June 25-27, 1974

This paper discusses an experiment
to determine screening procedures to ore-
clude adhesion degradation in qold alloy/
solder systems in thick film hvtrid mi-
crocircuits. Leaching, which occurs atter
the solder has solidified, is a primary
cause of degradation of the adhesion of
the soldered thick £ilm gold alley con-
ductor to the ceramic substrate. Pull
tests were employed to deternine initial
adhesion of several solder-conductor
combinations to ceramic substrates, as
wel) as adhesion after environmental tes-
ting. Results of there pull tests are
presented to show which material combin-
aticns to avoid and which environmental
test to use as an in-process screening
procedure.

VRACTERV RN LA Mo

f

i

Tl bt e g 2 AL

IRERI Py BTRRL A

o
Rkt

e ST BV A n e L BT [

AL % '

Y A Do e R A L Bt

o b, L

B T TR TR AT el i e T MR TR I - L R




10704

McCullough, R.E,
Dallas, Tex.)
INVESTIGATION OF MICROCIRCUIT SEAL

E TESTING. pp. 108-9, F30602-73-C~-0150.
E 1974 Government Microcircuit Applica-
tions Conference Digest of Technical
Papers. Vol. V, Sponsored by the
Lepartrent of Defense (Army, Navy, Air
Force), National Aeronautics and Space
Administration, Department of Commerce
(Bureau of Standards), Post Office
Department, Defense Supply Agency and
Atomic Energy Commissicn. University
of Colorado, Boulder, Colo., 288 pp.,
June 25-27, 1974

{(Tex. Instr. Inc.,

This investigation was conducted
to determine the sensitivity ranges of
Conditions A and B of Method 1014 and
to determine if the ranges could be
extended by changes in test parameters
or preconditioning of the circuits.
10708

Jesth, R.L. (Natl. Bur. of Standards,
Boulder, Colo.) and Bailey, R.A.
Air Force, Kirtland APB, Air Force
Weapons Lab., New Mex.)
CHARACTERIZATION OF A HF PROBE FOR
INTEGRATED CIRCUITS MEASUREMENTS.
pp. 120-1.
Applications Conference Digest of
Technical Papers. Vol. V. Sponsored
by the Department of Defense (Army,
Navy, Air PForce), National Aeronautics
and Space Administraticn, Dspartment
of Commerce (Bureau of Standards),
Post Office Department, Defense Supply
Agency and Atomic Energy Commission.

298 pp., June 25-27, 1974

circuit transistors up to 2.0 GHz has

been enhanced by the availability of

a special probe assembly, In order to
determine and correct for the cffects

of the probe assembly on the measure-

ments, a technique was developed that

determines experimentally the element

values in an equivalent circuit repre-
senting the probe assembly.

10706

Cooper, R.E. (Tex. Instr. Inc.)
PRODUCT DESIGN OF AN X-BAND MIC NOISE
SOURCE. pp. 122-3. F33657-68-C-1271.
1974 Government Microcircuit Applica-
tions Conference Digest of Technical
Papers. Vnl. V. Sponsored by the De-
partment of Defense (Army, Navy, Ailr
Porce), National Aeronautics and Space
Administration, Department of Commerce
3 (Bureau of Stardards), Post Office
Department, Defense Supply Agency and
Atomic Energy Commissicn. University
of Colorado, Boulder, Colo., 288 pp.,
June 25-27, 1974
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1974 Government Microcircuit

University of Colorado, Boulder, Colo.,

The practicality of makiny accurate
HP measurements on individual integrated

8S

Reduction in the extent and com~-
plexity of integrated circuits and the
use of a novel microstrip RF circuit
result in a cost-effective product im-
provemant of an X-band noise source for
the airborne APN-122 radar receiver.,
The unit produces an excess noise power
of 25.2 + 1 @B from 9.1 to 5.6 GHz over
the temperature range of -55°C to +85°C
and is switchabhle hy standard logic
signal levels.
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10707

Peltier, A.W. (Motorola Integrated Cir-
cuits Center, Mesa, Ariz.)

COMPLEMENTARY CONSTANT CURRENT LOGIC:
c3L. pp. 128-9, 1974 Government Micro- !
circuit Applications Conference Digest )
of Technical Papers. Vol. V. Sponsored

by the Department of Defense (Army,

Navy, Air Force), National Aeronautics

and Space Administration, Department of

Commerce (Bureau of Standards, Post

Office Department, Defense Supply Agency

and Atomic Energy Commission. Univer-

sity of Colorado, Boulder, Colo., 288 pp.,

June 25-27, 1974

Bipolar logic is undergoing a revo-
lution. New families, such as I<L,
MTL and CHL, offer simplified processing,
packing density, performance and effi-
ciency directlv competitive to MOS logic
forms. C3L offers similar advantages
and bettex performance.
attain a higR® level of radiation resis-
tance, equivalent to currently available
hardened TTL.

10708

Cricchi, J.R., Williams, D.W., Blaha,
F.C. et al, (Westinghouse Defense and
Electronic Systems Center, Baltimore, Md.)
NONVOLATILE MNO3 ARRAYS FOR BORAM.

Pi*» 132-3. DAABO7-72-C-0236. DAABO7-
73-C~01€60. 1974 Sovernment Microcircuit
Applications Conference Digest of Techni-
cal Papers., Vol., V. €ponsored by the
Department of Defense (Arnmy, Navy,

Alr Force), National Aeronautics and
Space Administration, Department of
Commerce (Bureau of Standards), Post
Office Departmen*. Defense Supplv Agency
and Atomic Fnergy Commission. University
of Coiorado, Boulder, Colo., 288 pp.,
June 25-27, 1974

There are a number of mass memory
applications that require portability
as well as performance and reliability
beyond that of conventional mass memory
such as disc or drum. The purpose of
this paper is to describe nonvolatile
Metal Nitride Oxide Semiconductor (MNOS)
mermory devices designed for Block Oriented
Random Access Memory (BORAM) to replace
conventional maes memory in military
applicatiors.

It can also H
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Gogelinski, J.E., Greetham, D.E. and
Thun, R,E, (Raytheon Co., Bedford,
Mass,)

A BEAM-LEAD 300-GATE LSI ARRAY IN HIGH-
SPEED BIPOLAR TECHNOLOGY. pp. 136-7,

1974 Government Microcircuit Applications

cations Conference Digest of Technical
Papers. Vol. V. Sponsored by the
Department of befense (Army, Navy, Air
Force), National Aeronautics and Space
Administration, Department of Commerce
(Bureau of Standards), Post Office
Department, Defense Supply Agency and
Atomic Energy Commission., University
of Colorado, Boulder, Colo., 238 pp.,
June 25-26, 1974

7he use of bipolar LSI for logic
applications has, until recently,
lagged behind the use cf MOS. The
prime reasons must be sought in the
difficult constraints placed on circuit
and device specifications by the demands
cf high-speed digital architecture in
both commercial and military applica-
tions. High performance systems of
this type tend to use pronounced hori-
zontal partitioning and intricate con-
trol lcgic. They thus require LSI
devices with low gate to pin ratios,
very high speeds, good drive capability
and a lack of sensitivity to varying

lcad conditions.
.

10710

Mitchell, C.L. (M&S Computing Inc.,
Huntsville, Ala.) and Gould, J.M.
(NASA, Marshall SFC, Huntsville, Ala.)
A USER-CONTROLLED AUTOMATED MASK ANALY~
€IS PROGRAM, pp. 138~9. NAS8-25621.
1974 Government Microcircuit Applica-
tions Conference Digest of Technical
Paperg. Vol. V, Sponsored by the
Department of Defense {Army, Mavy, Air
Force), National Aecronautics and

Space Administration, Department of
Commerce (Bureau of Standards), Post
Office Department, Defense Supply
Agency and Atomic Energy Commigsion.
University of Colorado, Boulder, Colo.,
288 pp., June 25~27, 1974

The Mask Analysis Program is a v
valuable software tool for the analysis
and manipulation of any data described
spatially. It is particularly useful
in integrated circuit design analysis
since the user may employ it exactly
as required. MAP is a programmable
program,

10711

Ipri, A.C. and Sarace, 5.C. (RCA Laks.,
Princeton, N.J.)

CMOS/S05 HIGH-SPEED SEMI-STATIC SHIFT
REGISTERS. pp. 140-1. 1974 Governrent
Microcircuit Applications Conference
pigest of Technical Papers. Vol, V.

Sponsored by the Department of Defenss
(Army, Navy, Air Force), National
Aeronautics and Space Administration,
Department of Commerce (Burezu of
Standards), Post Office Department,
Defense Supply Agency and Atomic Eneray
Commission. Universitv of Colorado,
Boilder, Colo,, 288 pp., June 25-27,
1574

Complerentary-metal-oxide-semicon~
ductor (C¥0S) circuits fabricated on
thin silicor films on sannhire (S0S)
have been found to exhibit superior
performance characteristics to those
of either CY0S circuits processed on
bulk silicon or comparahle TTL circuits.
It vas the ohject of this studv to de-~
siagn and fabricate a shift register
whicn would be both CMOS and TTL com-
patible, ocerate at TTL speeds and have
nover dissipation levels comparahle to
hulk CMO5. 2In addition, the arrav was
to have the capability of storing data
indefinicely while still having the
capacity of operating at speeds previ-
ously only attainable by dynamic (non-
storing) recisters.

10712

nonovan, R.P., Hauser, J.R. and Simons,
M. (Res, Triancle Inst., Res. Triangie
Park, N.C.)

RADIATION VULNLRABILITY OF CONTEMPORARY
SOLID-STATF DFVICFS. pp. 144-5,
F33615~73-C1115. 1974 Government Micro-
circuit Applications Conference Digest
of Technical Papers. Vol. V., Sponsored
by the Departrent of Defense (Arxy,
Navy, Air Force), National Aeronautics
and Space Administration, Department of
Commerce (Bureau of Standards), ®ost
Office Department, Defense Supply
Agency and Atoric Fnergy Commission.
vniversity of Colorado, Bonlder, Colo.,
288 pp., June 25-~27, 1974

This paver rcviews the physics of
radiation-induced failure and surveys
the radiation vulnerability of major
contenmporary solid state device tyves.
Three different radiation threats are

considered: 1, bulk displacement damace

resulting from cumulative neutron expoe~
sure: 2. rcurface damaqe razsulting from
cumulative ionizing radiation exoosure
and 3, photocurrente generated by tran-
sient ionizing radiation. Device vul-
nerahilitv i3 exrressed in terms of the
fluence, dose or dose rate required to
degrade a selected device electrical
parameter hvy a predotermined percentage.
Each threat i{s considered independently.
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10713

Stehlin, R.A. and Hoffman, J. (Tex.
Instr. Inc¢., Dallas, Tex.)

NEUTRON HARDERING OF BIPOLAR TRANSISTORS
USING SHARP PROFILES. pp. 146-7.
r29601-73-C~-0048. 14974 Government Micro-
circuit Applications Conference Digest
of Technical Papers. Vol. V. Sponsored
by the Department of Defense (Army, Navy,
Aixr Porce), National Aeronautics and
Spece Administration, Department of
Commerce (Bureau of Standards), Post
Office Department, Defense Supply Agency
and Atomic Energy Commission. Univer-
sity of Colorado, Boulder, Colo., 288
PP., June ¢5-27, 1974

The use of “sharp” emitter profiles
has been shown to substantially imprcve
neutron radiaticen performance. The use
of arsenic as an n-type emitter impurity
can result in exceptionally steep emitter
impurity concentration gradients, and
test transistors vsing four different
prccesses were fabricated using arsenic
as an emitter dopant. The purpose of
this development program was to establish
a viable production method of fabricating
arsenic emitter transistors for inclusion
in low power digital circuits that in-
corporate Schottky clamping and gold
doping. The combination of these features
would: (1) improve neutron performance,
{2) increase switching speed, and (3;
minimize transient radiation effects over
conventional radiation hardened digital
circuits.

10714

Clark, L.E. and Saltich, J.L. (Motorola
Semiconductor Prod. Div., Phoenix, Ariz.)
SUBSTRATE PROTOCURRENTS -- RESULTS AND
IMPLICATIONS POR RADIATION-HARDENHED DE-
VICE DESIGN. pp. 148-9. 19628-71-C-
0157. 1974 Government Microcircuit Appli.
cations Conference Digest of Technical
Papers. Vol. V. Sponsored by the Depart-
ment of Defense (Army, Navy, Air Force),
National Aeronautics and Space Administra-~
tion. Cepartment of Commerce (Bureau of
Standards), Post Office Department, Defense
Supply Agency and Atomic Energy Commission.
University of Colorado, Boulder, Colo.,

288 pp., June 25-27, 1974

Gold doping is often utilized to
rinimize photocurrents resulting from the
long and highly variabie diffusion lengths
of 1lightly doped integrateZ circuit sub-
atrates. In the case of discrete devices
fabricated on heavily doped substrates, it
is desirable to assign values for the jub-
strate photocurrent contriduticn in order
to properly assess the tradeoffs involved
in device Jdesign and fabrication. For
example, if the substrate diffusion length
is already shost, then it is undesirable
to gold dope to reduce photocurrents
because forward gain and vield may be sub-
stantialily impaired.

e wmem = e ma - =

10715

Mullis, J.L. and Tallon, R.W. ({U.S.

Air Fcrce, kirtland AFB, Air Force N
Weapons Lab., Yew Mex.) H
DETERMINATION OF OPERATIONAL AMPLIFIER -
RADIATION HARDNESS FROM LLECTRICAL

PARAMETER MEASUREMENTS. pp. 150-1,

1974 Government Microcircuit Applications

Conference Digest of Technical Papers.

Vol. V. Sponsored by the Department of

Defense (Army, Navy, Air Force), National

Aeronautics and Space Administratioen,

Department of Commerce (Bureau of Stan-

dards), Post Office Department, Defense

Supply Agency and Atomic Energy Commis-

stion. University of Colorado, Boulder,

Coio., 288 pp., June 25-27, 1974

For integrated circuits which must
function in a radistion environment
there are few firmly established pro-
cedures to assure that the circuits as
fabricated on a production line will
meet the radiation hardness design goals.
This is particularly true for iinear
circuits such as operational amplifiers.
Hlardness assurance procedures must be
developed and irplemented into the pro-~
duction and qualirication cycle hefore
the user can have confidence in the
radiatisn hardness. This paver presents
the results of an experimental and analy-
tica. study to identify externally
measurable electricai parameters which
can be used to scresn for ionizing radi-
ation dose rate effects and neutron degra-
dation in operational amplifiers.

10716

Messenger, G.C.

DESIGN CONSIDEFRATIONS FCR RADIATION
HARDENED MICRCCIRCUITS. pp. 152-3.

1974 Government Microcircuit Applications
Conference Digest of Technical Papers.
Vol. V. Sponsored by the Department of
Defense (Army, Navy, Air “orce), National
Aeronautics and Space Administration,
Department of Commerce {Bureau of Stan-
dardr, Post Office Department, Defense
Supply Agency and Atomic Enurgy Commission.
Univi-sity of Celorado, Boulder, Colo.,
288 pp., June 25-27, 1974

Rapid advances in microcircuit tech-
nology have made it extremely imporzant
to develop radiation hardening desizn
tcchniques which are simple, effective,
and compatible with production techniques.
This presentation will concentrate on nu-
clear radiation hardening techniques
including neutron fluence, total ionizing.
dose, and prompt ionizing dose rate. A
General surmary or design techniques will
be presented for bipolar logic circuits
and MOS/LSI: some new material will be
presented for linear bipolar integrated
circuits.
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10717

Holzschuh, J.E. (U.S. Navy, Nav. Under-
sea Center, San Diego, Calif.)
PERFORMANCE OF HYBRID CIRCUIT COMPONFNTS
UNDER DEEP OCEAN PRESSURE. pbo. 15%-7.
1974 Government Microcircuit Appliceticns
Conference Digest of Technical Pavers.
Vol. V. Sponsored by the Department of
Defense (Army, Navy, Air Force), ational
Aeronautics and Space Administration,
Department of Commerce (Bureau of Stan-
dards), Post Office Department, Defence
Supply Agency and Atomic Energy Com-
mission. University of Colorado,
Boulder, <olo., 288 pp., June 25-27, 1974

The objective of the testing des-~
cribed in this paper was to demonstratce
the feasibility of using hybrid circuitry
in an unprotected, high-pressure environ-
ment. The components that were tested,
the results of tihe tests, and the results
of the failure analysis were presented.
The conciusion reached by the author is
that a thin-film hybrid circuitry is in-
deed usable irn a high-pressure environ-
ment such as that found in the deep
ocean. Hrwever, some precautions must
be taken.

10718

Makos, W.S. (Sperry Univac, St. Pau.,
Minn.)

A NEW CONCEPT IN SYSTEM PACKAGING UTILI-
ZING HYBRID TECHNOLOGY. pp. 158-9.

1974 Government Microcircuit Applications
Conference Digest of Technrical Papers.
Vol. V. Sponsored by the Department ¢f
Defense (Army, Navy, Air Force), National
Aeronautics and Space Administration, De~-

partment of Commerce (Bureau of 3tandards),

Post Office Department, Defense Supply
Agency and Atomic Energy Commission.
University of Colorado, Boulder, Colo.,
288 pp., June 25~27, 1974

A Ceramic Packaging System concept
has been developed in response to projec-
ted military and commercial needs for the
1975 timeframe and beyond. It utilizes

all known semiconductor technologies. The

advantages provided by such a system
packaging concept include increased pack-
ing densities, lower powver requirements,
decreased si‘e and weight, lower develop-
ment cost, greater system ruggedness and
reliability, quick turn-around time, and
large scale integration. This approach
will permit the design and fabrication of
standard modules that can be used to con-

figure new computer systems and peripherals

likely to develop within the addressed
timeframe.
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10719

Sutherland, P.G. (Northrop Corp.,
Electronics Div., Palos Verdes Penin-
suia, Calif.)

PROCESS CONTROLS, MONITORING AND PRO-
DUCTION SCREENING TECHNIQUES FOR
RADIATION~-HARDENEDC MSI/LSI BEAM-LEADED
INTERCONNECT PACKAGING. pp. 160-1.
1974 Government Microcircuit Applica-
tions Conference Digest of Technical
Papers. Vol. V, Sponsored by the De-
partment of Defense (Army, Navy, Air
Force), National Aeronautics and Space
Adnministration, Department of Commerce
(Bureau of Standards), Post Office
Department, Defense Supply Agency and
Atomic Energy Commission. University
of Colorado, Boulder, Colo.. 288 pp.,
June 25-27, 1974

This paper discusses Northrop's
approach :o MSI/LSI packaging ani the
process controls, monitoring techniques
and production screening developed
specifically for obtaining high relia-
bility, multilaver, beam leaded, radi-
ation hard circuits. Life test and
environmental test data are presented
for the radiation hardened nickel
beam lead interconnect packaging.

10720

Miley, J.E. (Microwave Assoc., Inc.,
Burlington, Mass.)

MICROWAVE INTEGRATED CIRCUIT PACKAGING
TECHNIQUES. pp. 162-3. DAABO5-72-C-
5851. 1974 Government Microcircuit
Appl ications Conference Digest of
Tecunical Papers. Vol. V. <Sponsored
by the Denartment of Defense (Army,
Navy, Air Force), National Aeronautics
and Space Administration, Department
of Commerce (Bureau of Standards),
Post Office Department, Defense Supply
Agency and Atomic Enerqy Commission.
University of Colorado, Boulder, Colo.,
288 pp., June 25-27, 1974

A family of impact extruded packages
has been developed for MIC's including
hardware. TIG welding techniques are
used to obtain hermeticity and facilitate
repairability. All RF hardware developed
is capable of operation into Ku-Band,
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10721

Polin, D. and Williamson, M. (Boeing
Aerospace Co., Seattle, Wash,)

HIGH DENSITY MULTIPLEX MODULE PACKAGING.
pp. 166-7. 1974 Government Microcir-
cuit Applications Conference Digest of
Technical Papers. Vol. V., Sponsored
by the Department of Defense (Army,
Navy, Air Force), National Aeronau-
tics and Space Administration, Depart-
ment of Commerce (Bureau of Standards),
Post Office Department, Defense Supply
Agency and Atomic Energy Commission.
University of Colorado, Boulder, Colo.,
268 pp., June 25-27, 1974

This paper describes sophisticated
high density packaging techniques
utilized in the design of 16 and 32
channel Multiplex Modules for the AWACS
(Airborne Warning anda Control System)
program designed and fabricated by the
Boeing Acrospace Company. The package
design marries very high density multi-
layer thick film hybrid microcircuits
to the bak of an 18 shell size 66 pin
round military connector through several
layers of Yapton flexcircuits. The
total packag> weighs under three ounces
and occupies iess than three cubic
inches.

10722

Friedmann, E.B. and Livesay, W.R,
(Radiant Energy Systems Inc.,, Newbury,
Park, Calif.)

ELECTRON BEAM MASK MAKING FOR INDUSTRY.
pp. 184-5. T33615-71-C1387. 1974
Governmant Microcircuit Applications
Conference Digest of Technical Papers.
Vol. V. Sponsored by the Department
of Defense (Army, Navy, Air Force),
National Aeronautics and Space Admin-~
istration, Department of Commerce
(Bureau of Standards), Post Office
Department, Defense Supply Agency and
Atomic Energy Commission. University
of Colorado, Boulder, Colo., 288 pp.,
June 25-27, 1974

Electron Beam microfabrication is
recognized as a technology available
to solve fabrication problems for new
devices. It will also improve yield
and reduce costs on devices currently
manufactured by optical techniques.
The EBMG-~1200 has been designed to meet
these requirements by improved regis-~
tration accuracy and resolution, re-
duced distortion and throughput time,

10723

Livesay, W.R. {Radiant Energy Systems,
Inc., Newbury Park, Calif.)

AN ELECTRON . ROJECTION AND ALIGNMENT
SYSTEM FOR MICROCIRCUIT PRODUCTION.

pp. 186-7. 1974 Government Microcir-
cuit Applications Conference Digest of
Technical Papers. Vol. V. Sponsored

by the Department of Defense (Army,
Navy, Air Force), National Aeronautics
and Space Adminisgtration, Department of
Defense (Army, Navy, Air Force}, Na-
tional Aeronautics and Space Administra-
tion, Department of Commerce (Bureau of
Standards), Post Office Department,
Defense Supply Agency and Atomic Energy
Commission. University of Colorado.
?ggidet, Colo., 288 pp., June 25-27,

The technique of projecting mask
patterns onto semiconductor wafers has
the potential of becoming a valuable
production process in the electronic
industry, but for this potential to be
realized it is necessary for the process
to be feasible at reasonable production
rates. One of the major limitations of
the process is that each wafer must be
individually aligned to a mask inside
a vacuum chamber, Therefore, a produc-
tion electron projection system is being
developed with vacuum locks and a con-
veyor for handling wafers and masks
at production throughput rates.

10724

Rodgers, T.J. and Meindl, J.D. (Stan-
ford U., Stanford Electronics Labs.,
Stanford, Calif.) SHORT-CHANNEL V-GROOVE
MOS LOGIC. pp. 188~9., 1974 Government
Microcircuit Applications Conference
Digest of Technical Papers. Vol. V.
Sponsored by the Department of Defense
(Army, Navy, Air Force), National Aero-
nautics and Space Administration, Depart-
ment of Commerce (Bureau of Standards),
Post Office Department, Defense Supply
Agency and Atomic Energy Commission.
University of Colorado, Roulder, Colo.,
288 pp., June 25-27, 1974

A new logic structure has been pre-
sented which takes advantage of v-groove
technology to produce a 1z channel length
n-channel MOS “ransistor ‘which is well
suited for use in high-~density, high-
speed, 5v-supply applications. VMOS
logic in its present form out-performs
gold-doped TTL in speed, power-speed
product, and density.
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10725

Halsor, J.L. (Westinghouse Elec.
Corp., Baltimore, Md.) iin, H.C.

{(U. of Maryland, College Park, Md.)

and Benz, H.F. (NASA, Langley Res.
Center, Hempton, Va.)

STILICON GATE DOUBLE~DIFFUSED MOS INTE-
GRATED CIRCUIT, pp. 190-1., NAS l-
11369. 1974 Government Microcircuit
Applications Conference Digest of
Technical Papers. Vol. V., Sponsored
by the Department of Defense (Army
Navy, Air Force), National Aeronau-
tics and Space Administration, Depart-
ment of Commerce (Bureau of Standards),
Post Office Department, Defense Supply
Agency and Atomic Energy Commission.
University of Coclorade, Boulder, Colc.,
288 pp., June 25-27, 1974

This paper describes a method for
achieving self-alignment., In addition,
a depletion mode load device with self-
aligned gate is also incorporated in
an integrated structure. The desired
structure is achieved by using a poly-
silicon gate in combination with
selective nitride masking.

10726

Mavity, W.C. (Rockwe'l Internatl.,
Electronics Res. Div., Rockwell Inter-
natl. Electronics Group, Anaheim,
Calif.)

BUBBLE MEMORIES AND GOVERNMENT APPLI~
CATIONS., pp. 192-3. 1974 Govern~-
ment Microcircuit Applications Con-
ference Digest of Technical Papers.
Vol. V. Sponsored by the Department
of Defense (Army, Navy, Air Force),
National Aeronautics and Space Admin-
istration, Department of Commerce
(Bureau of Standards), Post Office
Department, Defense Supply Agency

and Atcmic Erergy Commission, Univer-
sity of Colorado, 288 pp., June 25-27,
1974

At GOMAC 72 we presented an over-
view of bubble memory status and
trends. In the 20 months since that
time the efforts sponsored by the
various government agencies has expan-
ded and the results have allowed con-
sideration of specific degsigns for par-
ticular missions. In this update,
recent programs will be presented, and
predictions on system usage and avail-
ability will be made.

10727

Fagan, J.L., Lampe, D.R., White, M.H.
et al. (Westinghouse Defense and
Space Center, Systems Dev. Div.,
Advanced Technol. Labs., PRaltimore,
Ma.)

NONVOLATIVE CHARGE ADDRESSED MEMORIES
pp. 194-5, DAABO7~73-0259, 1974
Government Microcircuit Applications
Conference Digest of Technical Papers.
Vol. V. Sponsored by the Department
of Defense (Army, Navy, Air Force),
National Aeronautics and Space Admin-
istration, Department of Commerce
(Bureau of Standards), Post Office
Department, Defense Supply Agency and
Atomic Energy Commission. University
of Colorado, Boulder, Colo., 288 pp.,
June 25-27, 1974

A unique, nonvolatile, charge-
addressed mwemory (NOVCAM) cell has been

designed and evaluated for high capacity,

low energy consumption, and high array
bid density. The memory cell is addres-
sed sequentially by a CCDh shift regis-
ter and the data is stored, in a MNOS
structure located adjacent to the CCD
shift register.

10728

Thomas, D.R. and Presson, R.D. (IBM,
Essex Junction, Vt.)

AN ELECTRICAL PHOTOLITHOGRAPHIC ALIGN-
MENT MONITOR. pp. 196-7. 1974
Government Microcircuit Applications
Conference Digest of Technical Papers.
Vol. V., Sponsored by the Department

of Def:nse (Army, Navy, Air Fcrce),
National Aeronautics and Space Admin-
istration, Devartment of Commerce (Rn-
reau of Standards), Post Office Depart-
ment, Defense Supply Agency and Atomic
Energy Commission, University of Colo-
rado, Boulder, Coln., 288 pp., June ?25-
27, 1974

The fabrication of integrated cir-
cuits requires the accurate alignment
of several photolithographic masks to
previously defined layers. Tn the
past, the control of this alignment

has relied upon visual inspection, which

is slow, expensive, and usuvally results
in statistically marginal sample sizes.
A method is described to clectrically
monitor the alignment.
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10729 mainstream devices. The submicrometer
3 geometries attainable with beam pro-
Wagner, N.K., Hart, A.R. and McQuitty, cessing could also increase chip com-~
b.W. (U.S. Navy, Nav, Electronics plexity by an order of magrnitude and ¥
Lab. Center, San Diego, Calif.) decrease speed-power products by the 3
AUGER ELECTRON SPECTROSCOPY APPLIED TO same factor, 5
RELIABILITY PROBLEMS IN MICROELECTRONIC
PROCESS CONTROL. pp. 200-1. 1974 10731
Government Microcircuit Applications k
Conference Digest of Technical Papers. Sekhon, K.S. (Hughes Aircraft Co., ¥
Vol. V. Sponsored by the Department Fullerton, Calif.) &
of Defense (Army, Mhavy, Air Force), THERMAI, CONSIDERATIONS TO IMPROVE THE b
Nacional Aeronzutics and Space Adminis- RELIABILITY OF MICROCIRCUIT PACKAGES. %
tration, Department of Commerce (Bureau pp. 204-5. 1974 Government Micro- 4
of Standards), Post Office Department, circuit Applications Conference Digest H
Defense Supply Agency and Atomic Energy of Technical Papers. Vol. V. Spon- 5
Commission. University of Colorado, sored by the Department of Defense i
Boulder, Colo., 288 pp., June 25-27, (Army, Navy, Air Force), National b
1974 Aeronautics and Space Administration %
Department of Commerce (Bureau of 1
Higher levels of complexity and Standards), Post Office Department, 3
sophistication in integrated circuit Defense Suprply Agency and Atomic Energy . 3
technology coupled with stringent reli- Commission. University of Colorado, ! i3
ability requirements for military hard- Boulder, Co.o., 88 pp., June 25-27, i ;
ware have fostered increased applica- 1974 i i
tions of scientific techniques for ‘ i
semiconductor diacnosis. Prominent The most important nonelectrical { b
among these semiconductor diagnostic parameter governing the reliability of a ) 3
techniques is Auger Electron Spectro- microelectronic component in a package ! 3
scopy (AES). AES is currently used at is its operating junction temperature. H z
NELC, San Diego, for semiconductor pro- This study was undertaken to investigate 4
cess monitoring and analysis. This the variables which control the thermal 3
paper will illustrate the importance resistance values from junction to case H
of AES analysis for effective process and from case to ambient air by perfor- !
control of microelectronic devices by ming thermal resistance measurements. !
presenting new information from recent Discussion of results along with thermal ;
applications. By way of introductiocn, design considerations are presented. ; q
the first princinles of AES will be :
discussed followed bv several examples 10732 : 5

of useful applications.
Caruso, S.V. (NASA, George C. Marshall

SFC, Hunstville, Ala,)

THE DEVELOPMENT AND EVALUATION OF
ADHESIVES FOR USE IN HYBRID MICROELEC~
TRONIC PACKAGING. pp. 206-7. 1974
Government Microcircuit Applications B
T.M,, Jr. (Georgia Inst. of Technol., Conference Digest of Technical Papers. -
Eng. Bxpt. Sta., Atlanta, Ga.) Vol. V. Sponsored by the Department of :
MANUFACTURING SCIENCE FOR BUILT-IN Defense (Army, Navy, Aiv Force), National

RELIABILITY IN LSI DEVICES. pp. 202~ Aeronautics and Space Admiristration, De-

3., R137001. NO0039-73-~C-0261, 1974 partment of Commerce (Bureau of Standards),

Government Microcircuit Applications Post Office Departmen:, Defense Supply

Conference Digest of Technical Papers, Agency and Atomic Energy Commissior .

Vol., V. Sponsored by the Department University of Colorado, Boulder, Colo., .
of Defense (Army, Navy, Air Force), 288 pp., June 25~27, 1374 i
National Aeronautics and Space Ad-
ministration, Department of Commerce
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10730

Holland, C.E., Jr. (U.S. Navy, Nav.
Electronics Lab. Center, San Diego,
Calif.,) and Heckman, J.J. and M'ller,

R

Hybrid microcircuit technolegy is

technology is somewhat varied and contro~-
vergial, that is, methods and materials
for the attachment of discrete chips to
ceramic substrates. Today's wanufacturers
are faced with the choice between using
metallic systems such as solder, brazing
metals and eutectics or organic materials.

(Bureau of Standards), Post Office currently a dynamic and rapidly expanding :
Department, Defense Supply Agency and field. 1Indeed, many processing tech- -
Atomic Energy Commission. University niques, materials and equipment are 3
of Colorado, Boulder, Colo., 288 pp., becoming generally accepted as established 4
June 25-27, 1974 standards. However, one phase of this i

¢

Production implementation of
emerging beam technologies and their
F inteyration into an advanced IC manu-
3 facturing science could upgrade the
3 reliability of standard IC products
: to the level required for use in mili-

H tary electronic systems. Custom
5 : LSI with high "built-in® reliability
3 i would be available to the DoD at cost
levels approaching those of standard

51




Tapp., C.M. (Sandia Labs., Albuquer-
ques, New Mex.)

A HIGH RELIABILITY THIN~FILM HYBRID
DEVELOPMENT PROGRAM. pp. 210-11.
1974 Government Microcircuit Applica-
tions Digest of Technical Papers.
Vol., V. Sponsored by the Department
of Defense (Army, Navy, Air Force),
National Aeronautics and Space Admin-
istration, Department of Commerce
(Bureau of Standards), Post Office
Department, Defense Supply Agency and
Atomic Energy Commission. University
of Colorado, Boulder, Colo., 288 pp.,
June 25-27, 1974

This paper summarizes experience
at Sandia Labs. in the design, de-
velopment, and technology transfer
(to Bendix Kansas City Div.) of hybrid
microelectronic technology for war
reserve nuclear weapons. In summary
our approach to the hybrid reliability
has been to concentrate our internal
development efforts to a single
technology. Studies and development
of this technology are closely coor~
dinated with the production agency.
The materials and processes used by
the production agency are descrited in
written specification and production
travelers assuring that the hardware
is consistent and that the devices made
in production will be representative
of the devices made in early develop-
ment. Gold thermocompression bonding
is utilized wheraver possible.

10734

Pullen, K.A., Jr. (U.S. Army Ballis-
tic Res. Labs., Aberdeen Proving Ground,
Md.)

ON THE RELATION OF TRANSCONDUCTANCE
EFFICIENCY TO MICROCIRCUIT RELIABILITY.
pp. 212-3. 1974 Government Microcir-
cuit Applications Digest of Technical
Papers. Vol. V. Sponsored by the De-~
partment of Defense (Army, Navy, Air
Force), National Aeronautics and Space
Administration, Department of Commerce
(Bureau of Standards), Post Office De-
partment, Defense Supply Agency and
Atomic Energy Commission. University
of Colorado, Boulder, Colo., 288 pp.,
June 25-27, 1974

The relation of tha transconduc-
tance-per-unit-current efficiency
(or transconductance efficiency) to
design of reliable microcircuits is
analyzed and its relation to the mini-
mization of power dissipation in these
circuits is developed., Guiding equa-~
tions for taking advantage of trans-
conductance efficiency are developed.
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10735

Nedved, D.B. and Sanberg, G.L. {MERET
Inc., Santa Monica, Calif.)

HYBRID OPTOELFCTRONICS: INTEGRATION OF
HYBRID MICROCIRCUITS WITH SEMICONDUCTOR
SOURCES AND SENSORS, pp. 216-7. 1974
Government Microcircuit Applications
Confarence Digest of Technical Papers.
Vol. V. Sponsored by the Department

of Defense (Army, Navy, Air Force),
National Aeronautics and Space Adrinis-
tration, Department of Commerce (Bureau
of Standards), Post Off’ce Department,
Defense Supply Agency and Atomic Fnergy
Commission. University of Colorado,
Boulder, Colo., 288 pp., June 25-27,
1974

This paper will summarize fabrica-
tion and performance characteristics
of these high power transmitter for
ranging applications and compare them
with lower units designed to operate
at pulse repetiticn rates in excess of
one MHz for communication applications.

10736

Wiley, T.A. (Bendix Corp., Kansas City
Div., Kansas City, Mo.)

WEAPON~-SYSTEM PRODUCTION USING BEAM-

LEAD HYBRIDS. pp. 226-7. 1974
Government Microcircuit Applications
Conference Digest of Technical Papers.
Vol. V. Sponsored by the Department of
Defense (Army, Navy, Air Force), National
Aeronautics and Space Administration,
Department of Commerce (Bureau of Stan-
dards), Post Office Department, Defense
Supply Agencv and Atomic Energy Com-
mission. University of Colorado, Boulder,
Colorade, Boulder, Colo., 288 pp., June
25-27, 1974

The new technology required to
utilize gold -beam-lead devices in current
hybrid microcircuit production was se-
lected and defined by the Sandia Cor-
poration, Albuquerque, New Mexico, where
the early development work was performed.
Bendix engineers in residence at Albu-
querque, New Mexico, where the early de-
velopment work was performed. Bendix
engineers in residence at Albuquerque
during that time ascisted in preparing
the documents necessary to transfer the
technology to Bendix hybrid manufacturing,
Although beam~lead semiconductors offer
technical advantages over chip-and-wire
devices, their smaller size creates
special handling and procurement problems,
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10737 10739

Kakim, E.B. and Holevinski, R. (U.S.
Army, Army Electronics Command Technol.
and Devices lLab., Fort Monmouth, N.J.)
FIELD FAILURE INVESTIGATIONS CF PLAS~-
TIC AND HERMETIC SEMICONDUCTORS.,

pPp. 258-9. 1974 Government Microcir-
cuit Applications Conference Digest of
Technical Papers. Vol. V. Sponsored
by the Department of Defense (Army,
Navy, Air Force), National Aeronautics
and Space Administration, Department of
Commerce (Bureau of Standards), Post
Office Department, Defensc Supply Ag-
ency and Atomic Energy Commission.
University of Colorado, Boulder, Colo.,
288 vp., June 25-27, 1974

To determine actual field failure
modes and mechanisms of semiconductor
devices and integrated circuits, a pro-
gram has been initiated to obtain
failed devices from systems under re-
pair at depots. The two Army systems
selected for study were the Automatic
Digital Network (AUTODIN), which is
a world-wide data communication system
and the SLAE (Standard Lightweight
Avionic Equipment) system.

10738

Jonhnson, G. and Stitch, M, (McDannaell
DPcuglas Astronauvtics Co., East St.
Louis, Mo.) and Brauer, J. (U.S.

Air Force Griffiss AFB, RADC, N.Y.)
HIGH TEMPERATURE OPERATING TESTS:

THE KEY TO IMPROVED MICROCIRCUIT

Manno, P. (U.8, Alr Force, Griffiss
AFB, RADC, N.Y.) and Yoder, R. and
Schafer, F.E. (Fughes Aircraft Co.,
Fullerton, Calif,)

RELIABILITY EVALUATION OF LARGE HYBRID
PACKAGES. pp. 264-5, 1974 Government
Microcircuit Applications Digest of
Technical Papers, Vol. V. Sponsored
by the vepartment of Defense (Army,
Navy, Air Force), National Aeronautics
and Space Administration, Department
of Commerce (Bureau of Standards),
Post Office Department, Defense Supply
Agency and Atomic Energy Commission.
University of Colorado, Boulder, Colo.,
288 pp., June 25-27, 1974

The purpose of this study was to
evaluate the capabilities of larce hybrid
packages with respect to MIL-STD-883
type environmental tests. Eight pac-
kage types (intentionally not identified
by Vendor name here) were selected and
subjected to eight (8) tests:

1. Bombing Pressure and Herre-
ticity
2. Acceleration
3. Mechanical Shock
4. Thermal Shcck
5. Moisture Resistance
6. Vibration, Variable Preauency
7. Lid-Deflection
In addition, a small side experiment
was run to determine if vibration
could be substituted for centrifuge.

RELIABILITY. pp. 260-1. 1974 10740

Government Microcircuit Applications
Conference Digest of Technica'® Papers.
Vol. V. Sponsored by the Depa:tment
of Defense (Army, Navy, Air Forte),
National Aeronautics and Space Avmin-
intration, Department of Commerce
(Bureau of Standards), Post Office De-
partment, Defense Supply Agency and
Atomic Energy Commission. University
of Colorado, Boulder, Colc., 288 pp.,
June 25-~27, 1974

Present test rssults from our
comprehensive high temperature acce-
lerated test evaluatior of microcir-
cuits clearly show that when pruperly
applied, HTOT can be incorporated into
M1L-STD-883 as an excellent device/
source qualification test method, and
should be considered as a production
screening method. Applied voltage
48 well as temperature has also been
shown to be a failure accelerating
factor, suggesting the use of an
Eyring failure model.

63

Lauffenturger H.A. and Mirth, L.A.

{IIT Res. Inst., Reliability Analysis
Center, Griffiss AFR, RADC, N.Y.)

RAC: A COMPREHENSIVE MICROCIRCUIT
RELIABILITY INFORMATION SERVICE. pp.
268-9. F30502-73-C-0065, 1974 Govern-
ment Microcircuit Applications Confer-
ence Digest of Technical Papers. Vol.
V. Sponsored by the Department of De-
fense (Army, Navy, Air Force),
National Aeronautics and Space Admin-
istration, Department of Commerce
(Bureau of Standards), Posnt Office
Department, Defense Supply Agency and
Atom‘c Frercy Commigsion. University
of Colorado, Boulder, Colo., 288 pp.,
June 25-27, 1974

Assessing and controlling relia-~
bility of microaslectronic devices is a
major concerr. among producers and usgers
of electronic systems. The Reliability
Analysis Center has accumulated cxten~
sive resources and staff expertise that
is available to government and contrac-
tor engineers to augment their own re-
sources. This paper has attempted to
provide an overview of the nature of
these resources and chow how they have
been applied to specific problems.
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10741

Maddox, R.L. and Ronen, R.S. (Rock~-
well Internatl. Electronics Res.

piv., Anaheim, Calif.)

ON SOME FEATURES AND APPLICATIONS OF
BULX AND SOS MOSFETs AT CRYOGENIC
TEMPERATURES., pp. 274-5. DA HC 60-73-
C-0087. 1974 Government Microcircuit
Applications Conference Digest of
Technical Papers. Vol. V. Sponsored
by the Department of Defense (Army,
Navy, Air Force), National Aeronautics
and Space Administration, Department
of Commerce (Bureau of Standards), Post
Cffice Department, Defense Supply
Agency and Atomic Energy Commission.
University of Colorado, Boulder, Colo.,
288 pp., June 25-27, 1974

This paper describes the perfor-
mance of bulk silicon and SOS MOSFETs
at cryogenic temperatures. Discussed
are the temperature dependence of the
I-V characteristics, drain breakdown
voltage, threshold voltage and leakage
current, conductance and transconduc-
tance, and field effect mobility.
Carefully fabricated P-MOSFETs are
shown to be excellent devices for cry-
ogenic applications, down to 4°K,

10742

Kirschman, R.K. (JPL, Calif, Inst,
of Technol., Pasadena, Calif.) and
Notarys, H.A. and Mercereau, J.E,
(Calif. Inst., of Technol., Sloan Lab.
of Low Temp. Phys., Pasadena, Calif,)
SUPERCONDUCTING QUANTUM ELECTRONIC
MICROCIRCUITS. pp. 276-7. NAS7-100.
N00014-67~-A-0094-0013. 1974 Govern-
ment Microcircuit Applications Con-
ference Digest of Technical Papers.
Vol. V, Sponsored by the Department
of Defense (Army, Navy, Air Force),
National Aeronautics and Space Admin-
istration, Department of Commerce
(Bureau of Standards), Post Office
Department, Defense Supply Agency and
Atomic Energy Commission. University
of Colorado, Boulder, Colo., 288 pp.,
June 25-27, 1374

Tris paper sumnarizes the pro-
jected applications for these super-
conducting microcircuits, their fab-
rication, characteristics, and some
similarities and differences compared
to semiconducting microcircuits. As
examples of this new technology, two
prototype superconducting microcircuits
are presented.

10743

Stapper, C.H. (IBM Corp., System Prod.
Div., Essex Junction, Vt.)

DEFECT DENSITY DISTRIBUTION FOR LSI
YIELD CALCULATIONS. IEEE Trans. on
Electron Devices ED-20, no. 7, 655-7,
July 1973

i
1
4
F
A
4
4
3
4

The axperimental determination
of defect density Jdistributicns s des-
cribed. Thess distributions are needed
for calculatina LSY yields. The defect
densities appear to he distributed ac-
cording to gamma distrihutions. An
expression for a semiconductor process
is derived based on the results.

10744

Frohman-Bentchkowsky, D. (Intel forpn.,
Santa Clara, Calif.)

FAMQOS~A NEW SEMICONDUCTOR CHARGE STORAGE
DEVICE. Solid-State Electronics 17,

no. 6, 517-29, June 1974

A new ncn~volatile charge storage
device is described. The floating
gate avalanche injection MOS (FAMOS)
structure is a p-channel silicon gate
field effect transistor in which no
electric contact is made to the silicon
gate. It combines the floating gate
concept with avalanche injection of
electrons from the surface depletion
region of a p-n junction to yield re-
producible charaina characteristics
with long term storage retention.

10745

Moriarty, R,M. (Litton Ind., Inc.)
SURVIVAL TN METALLIZATION BURNOUT.
Paper no., 710792, 8 pp., Sept. 1971.
National Aeronautic and Space Engineer-
ing and Manufacturing Meeting. lLos
Angeles, Calif., Sept. 28-30, 1971

Fiectronic systems must be able to
withstand certain radiation environ-
mental stresses which could potentially
result in significant tr.nsient currents
to its semiconductors., The reliability
of integrated circuits is dependent
upon the over stress to which they are
exposed in operation. Overstress of the
integrated circuit in the form of
metallization burnout causes openings
in the interconnection paths leading to
failure of the connected circuitry.

This study seeks to identify the failure
mechanism with its corresponding thres-

holds and magnitude of currents as well

as to identify a probability of survival
number for the threshold condition.
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10747

purso, J. (Motorola Semiconductors,
Ltd., Dielectric Isolated Integrated
Circuits, Wembly, Middlesex, Gt.
Britain)

THE QUALITY ASSURANCE OF SEMICONDUCTOR
DEVICES. Microelectronics and Relia-
bility 11, no. 2, 129-37, Apr. 1972

To assure a high quality of all
devices produced by a semiconductor
manufacturer, electrical anc¢ mechani-
cal testing of samples of devices is
performed at every stage of the manu-
factured product, from its initial de-
sign, which takes quality assurance
testing requirements into consider-
tion, to the dispatch of devices to
customers.

10748

Warrer, R.M., Jr. (U. of Minn., Dept.
of Elec. Eng., Minneapolis, Minn,)
APPLYING A COMPOSITS MODEL TO THE IC
YIELD PROBLEM. IEEE J. of Solid-
State Circuits SC-9, no. 3, 86-95,
June 1974

The dafect density within an in-
tegrated circuit (IC) slice often ex-
hihits gross variation, which may vary
from center to periphery, or from
side to side. It has been erroneously
dascribed as "Nonrandom.®" The term
random nonhomogeneous, is more dis-
tinctive because it leads to a simple
description; the slice area from half
a slice to many slices. The total
silicon area involved could be divided
into as few as two or three subareas.
Two methods for accomplishing the
decomposition into subareas are des~
cribed for one example.

10750
Caley, R.W,, (Micrcsystems Internatl.

Ltd., Ottawa, Can.)
A THICK AND THIN FILM APPROACH TO

PABRICATING MCA SUBSTRATES. Electronic

Packaging and Production 13, no. 12,
12 pp., Dec. 1973

If cost is more critical than size

the substrate is usually fabricuted
from thick films; if performance and
small size are priorities, thin films
are chosen., Por multichip arrays (MC-
As) however, the future points toward
a compromise and hence to a combira-
tion of thick and thin film materials.

10752

Anon.

PROCEEDINGS, THE FIRST CAMADIAN SRE
RELIABILITY SYMPOSIUM, Ottawa, Ontario,
Can,, 149 pp., May 11, 1974

Contents:

Computer-Aided Sequential Testing
for Equiprent Reliability

A Special Markov Model for Relia-
bility Analysis

Voltage Measurements in the Scan~
ning Electron Microsccpe

Reliability Analysis of Legic
Circuits

An Analytical Model for Maintain-
ability Assessment

Reliability Targets - Are They
Valid and Can They Be Specified

Upgrading Reliability: An Eco-
nomic Analysis

The Hermes Reliability Program

On the Software Reliability

Reliability and Maintainability
of Transmission Lines

RMS (Reliability, Maintainability
and Supportability) - A
Parametric Case Study

JETS {Joint Enroute/Terminal Sys-
tem
Reliability, Availability and
Maintainability Considerations
for an Air Traffic Control Sys-
tem

10753

Black, T. (Microsystems Internal. Ltd.,
Ottawa, Ontario, Can.) and Shaw, D.A.
(Sem§o Instr. Co. Ltd., Ottawa, Ontario,
Can.

VOLTAGE MEASUREMENTS IN THE SCANNING
ELECTRON MICROSCOPE. pp. 19-30.
Proceedings, The First Canadiar SRE
Reliatility Symposium. Ottawa, Ontario,
Can., 149 pp., May 11, 1974

A new secondary electron detector
system for measuring specimen surface
potentials in the Scanning Electron
Microscope is described. It consists
tasically of a simple, magnetic field
electron spectrometer with a scinatil-
lator -~ photomultiplier detector. Pre-
liminary results are presented that
show the range and linearity of the
detector to be acceptahle for scme rou-~
tin: integrated circuit failure analysis
work.
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10754

Deger, E. and Jobe, T.C. (RCA Corp.,
Consumer Electronics, Indianapolis,
Ind.)

FOR THE REAL COST OF A DESIGN, FACTOR
IN RELIABILITY. Electronics 46, no.
18, 83~9, Aug. 306, 1973

Extended warranties, plus risinc
repair costs, are compelling consumer-
product engineers to assess component
reliability:; here's a way to fiqure
total reliability costs inte design
tradeoffs., Quality emphasizes the
initial performance of a component
but reliability assures the continua-
tion of performance over a period of
time. Reliability tests in addition
to quality tests therefore are neces-
sary to ensure that specs are not only
met initially but maintained over some
specified time,

10755

Douglas, E.C. (RCA Labs., Princeton,
N.J.) and Dingwall, A.G.F. (RCA

Solid State Tech. Center, Somerville,
N.J.)

ION IMPLANTATION FOR THRESHOLD CONTROL
IN COSMOS CIRCUITS. IEEE Trans. on
Electron Devices ED-21, no. 6, 324-31,
June 1974 -

Experimental determinations of ion-
implanted diffusion profiles, sheet
resistivities, and threshold voltage,
for boron, phosphorus, and arsenic
implantations are reported for doser in
the range from 1 X 1011 to 1 X 1014
ions/cm<., Care has been taken to in-
sure accuracy of implanted dose in the
35-150keV range in order to permit
direct comparison of experiments with
thecry.

10757

Gupta, A. (Rockwell Intcrnatl.,
Microelectronic Div.. Anaheim, Calif.),
Porter, W.A. (Tex. A. and M, U, Elec,
Eng. Dept., Coll, Sta. Tex.) and La-
throp, J.W. (Clemson U., Elec. and
Computer Eng. Dept., Clemson, S.C.)
DEFECT ANALYSIS AND YIELD DEGRADATION
OF INTEGRATED CIRCUITS. IEEE J.

of Solid-State Circuits SC-9, no. 3,
96-103, June 1974

This paper analyzes the yield
considering both radial and angular
variation in the defect density. The
degradation in yield due to point
defects, area defects, and defect
clusters is considered in detail. Pur-
ther, a method of optimum chip place-
ment is described, and the results of
a computer calculations showing yield
as a function of chip size are given
assuming different defect density dis-
tributions. The results are primarily
applicable to large integrated circuit
chips.

66

10758

Prather, J.B,, Robertson, S.D. and
Slemmons, J.V¥., (Rockwell Internatl.,
Anaheim, Calif.)

ALUMINUM WIRE BONDING TO GOLD THICK-
FILM CONDUCTORS. Flectronic Packaging
and Production 14, no. 5, 68-71,

May, 1974,

The well-established technique
of alurinum ultrascric wire bonding
and the reliahility of gold thick~film
conductors make them an attractive com-
bination. Interface probhlems are mini-
mized by the presence of copper and hy
the use of a 1t silicon aluminum wire,

10759

Vest, R.W. (Purdue U. Layfayette, Ind.)
CONDUCTION MECHANISMS IN THICK FILM
MICRS8CIRCUITS. Semi-Ann. Tech. Rept.
July 1-Dec. 31, 1973. 42 pp., Feb. 1,
1974, AD 775 639. DAHC 15-73-G8

Studies of the electrical proper-
ties of a single contact between small
Ru0y single crystals cave insight into
a charge transport mechanism not in-
volving well sintered contacts., Ctudies
of test resistors made with Ru0; par-
ticles one thousand times greater in
diameter than normal for a thick film
resistor confirmed the general observa-
tions in the single contact studies,
namely, that a low resistivity contact
with a TCR below that of Ru0; can be
developed without true sintering between
RuOz particles.

10761

Taketa, Y. and Haradome M., (Nihon U.
at Narashino, Phys, Sci, Labs., Mara-
shinodai, Japan)

MECHANISM CF AGING IN Pd-Ag THICK-FILM
RESISTORS. IEEE Trans. on Parts, Hy-
brids and Packaging PHP-9, no. 2, pp.
115-22, June 1973

Accelerated life tests under ele-
vated temperature, and vacuum have
been conducted on Pd-Ag thick-film re-
sistors. It is found that the change
of resistance under those accelerated
life test conditions is mainly caused
by oxidation and reduction of the elecc-
trically conductive compcnents (Pd and
Ag) of Pd-Ag thick~film resistors.
Through life tests in vacuum, the ef-
fect of absorption was foun? to bhe
less important than the structural
change inside the resistor.
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10762

Feller, A., Lombardi, T.J., Ramondetta,
P.W, et al. (RCA, Advanced Technol.
Labs., Camden, N.J.)

LOW POWER HIGH DENSITY MOS ARRAYS FOR

ARMY APPV.ICATION. Rept. no. ECOM-0216-1,

Quart. Rept. no. 1, June l5-Sept. 14,
1973, 21 pp., Oct. 1973, AD 914 365L
Rept. no. ECOM-0216-2, Quart. Rept. no.
2, Sept. 15-Dec. 14, 1973, 21 pp.,

Apr. 1974, AD 91¢ 609L. DAAB07~73-C-~
0216

The objective of this program is
to develop an optimized CMOS technology
which at an operational rate of 1MHz
can provide low power, high density
arrays which are compatible with low
cost, quick turnaround, design auto-
mation techniques. These LSI arrays

produced should have two orders of
magnitude lower dissipation and higher
packing densities than the best avail-
able PMOS LSI standard cell arrays de-
signed in accordance with estahlished
layout rules. In pursuing this objec-
tive various CMOS technologies will be
investigated and cvaluated in terms of
their applicability to meeting the
short-term and long-term objectives of
this program. Among the basic CMOS
technologies that will be considerea
will be the bulk silicon substrate and
the insulating substrate types. Within
these two basic technologies more than
15 significant variations exist.

10767

Harris, C.M., Marchal, W.G., Zacks, S.
et al. (Georqe Wash. U., School of
Eng. and Appl. Sci., Inst. for Manage-~
ment Sci. and Eng., Washingtoa, D.C.)
FAILURE-RATE PREDICTION AND WEAROUT
DETECTION. Rept. no. T-282, Sci. Rept.
48 pp., May 11, 1973,

Rept. no. T-296, Sci. Rept., 196 pp.,
May 8, 1974. NO0014-67-A-0214-0001

The main purpose of this work has
been to provide the Navy with powerful
statistical techniques for improwved
fajlure pattern prediction, with a par-
ticular emphasis on the development of
procedures for detecting when Jdevices
are first beginning to show signs of
ageing. Of course, any improvement in
failure prediction has obvious implica-
tions for extensive cost savings in
both procurement and inventory.

’
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10771

Cullen, G.W., Corboy, J.F. and Kokkas,
A.G. (RCA Labs., Princeton, N.J.)
SILICON ON SAPPHIRE ~RANSISTOR DFEVELOP-
MENT. Rept. no. AFAL-TR-73-200, Rept.
no. PRRL-73-CR-025, Final Rept., Apr.
3, 1972-Mar. 31, 1973, 114 pp., Hay
1973. AD 912 256L. F33615-72-C-1695

The semicornductor properties of
0.54m silicon films heteroepitaxially
deposited on sapphire and spinel sub-
strates are strongly influenced hy the
chemical and physical nature of the
silicon substrare interface. The
nature of the interface is in turn a
function of the manner in which the
work damage is removed from the fabri-
cated substrate surface, the conditions
of the hetercepitaxial grow“", and the
type and oricntation of the substrate.
The hall mobilities in the thin silicon
films have been measured as a function
of these variables in ordar to develop
the optimum preparative conditions.

The minority carrier lifetime has been
measured in the burst grown and standard
grown hetercepitaxial silicon. Improve-
ment in the lifetime has been realized
by use of the burst growth technique.

10772

Smith, J.S., Xapfer, V.C. and Doyle,
E.A,, Jr. (U.S, Alr Force, Griffiss
AFB, RADC, N.Y,)

RELIABILITY EVALUATION OF 54120 RADIA-
TION HARDENFD DUAL NANMD GATES.

Rept. no. RADC-TR-73-180, Fipal In-
House Rept.,, 42 pp., June 1973. ap
765 173

Radiation hardened low power micro-
circuits using high resistivity thin
film chrome silicide resistors were
evaluated by subjectina the devices to
corverticnal high temperature stress
tests a special low temperature screen
test. The predominant failure mechanisms
of two failures generated under the higa
temperature stress tests consistad of
oxide defects and surface inversion.
Results of this test program indicated
that there were no thin film resistor
failures in these devices either under
high terperature or low temperature
test conditions, It appears that the
chrome silicide resistors show promise
of improving the reliability of hardened
circuits, however, other factors may he
contributing to these ohserved results.
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10774

Williams, T.D., Wilcox, E.A., Weltzman,
C. et al. (System Dev. Corp., Santa
Monica, Calif.)

LSI IMPACT ON COMMAND, CONTROL, AMD
COMMUNICATION SYSTEMS.

Rept. no. §DC-~TM~4710/003/00, Tech.,
Mem., 240 pp., May 27, 1971, AD 912
251L. Rept. no. TM-4710/000/00, Tech.
Mem., 23 pp., June 14, 1971. AD 912
252L.

ROMS VS RAMS. Rept. no. TM-4779/001/

00, Tech. Mem., 139 pp., Sept. 30, 1971.

AD 912 253L. N00123-71-C-0012

New technology can greatly improve
a system's responsiveness in terms of
cost, performance, schedule, management
and even design pholosophy. To effec-
tively assess the impact of new tech-
nology in the military environrent,
one must not only be able to evaluate
what this improvement could mean.
This report is an overview of the
impact of the Large-Scale Integration,
(L€1) technology on command, control,

and communications (C3) systems in terms

of improved capabilities and what these
irmprovements mean.

10775

Orndorff, F.M. amd Kramer, G.M.
(Hughes Aircraft Co., Advanced Technol,
Lab., Culver City, Calif.)

RADIATION HARDERED VALTAGE REGULATOR
Monthly Prog. Pept. no. 14, 3 pp.,
Aug. 5, 1974.

Monthly Prog. Rept. no. 15, 4 pp.,
Sept. 3, 1974

Monthly Prog. Rept. no. 16, 4 pp.,
Get. 4, 1974. Rept. no. AFAL-TR-
74-263, Interir Tech. Rept. June 1973-
Apr. 1974, 24 pp., Oct. 1974.

Monthly Prog. Rept. no. 17, 3 pp.,
Nov. 1, 1974.

Monthly Prog. Rept. no. 18, 4 pp.,
Dec. 6, 1974.

Menthly Prog. Rept. no. 19, S pp.,
Jan. 8, 1975. F33615-73~C~1284

The objective of the Radiation
Hardened Voltage Regtlator (RHVR)
program is the design, fabrication
and testing of a voltage regulator
circuit capable of Leing used in com-
puter systems using Metal-Oxide-Semi-
conductor (MOS} technology. The vol-
tage reguiator will ba capable of
operating in power supply subsystems
having output voltages of either
polarity (plus or minus) with ampli-
tudes of 5 Volts or greater.

10789

Givens, S. (Siliconix, Inc.)

USING FETs AS ANALOG SWITCHES. Inatr.
é Control Systems 47, no. 5, 45-51,
May 1974

Trade-offs can affect your designs.
Transistors are used as solid-state
digitally~controlled switches in an in-
creasing variety of industrial monitoring
and control systems. Several types of
these switches are available, offering
a number or characteristics and trade-
offs tc be considered for particular
applications.




10781

(R ——

Roughan, P.E.

(Sprague Elec. Co.,
North Adams, Mass.)

THERMAL PESISTANCE OF IC PACKAGES.
Electronic Packaging and Production
14, no. 6, 116-9, June 1974

Determination of IC thermal resis-
tance can be made with thermocouples
attached to the device while it is in
free air or immersed in a liquid.
Greater measurement accuracy is obtained
by using an cil bath, especially for
epoxy-encapsulated components.

10783

Tapp, C.M. and Traeger, R.K. (Sandia
Labs., Albuquerque, New Mex., Livermore,
Calif.)

SANDIA LABORATORY HYBRID MICROCIRCUIT
AND RELATED THIN FILM TECHNOLCGY.

Rept. no. SAND?4-0009, Bib,, 34 pp.,
June 1974, AT(29-1)-789

Hybrid circuit applications for
nuclear weapons have been considered at
Sandia since the mid-60's. However a
major commitment was made in 1970 to
develop a limited but well understood
set of technologies for weapon applica-
tions. Development of these technologies
and related studies lLzve been documented
in a number of publications. This bib-
liography liste the publications from
1968 to early 1974 for reference by the
workers in the field, to initiate fur~
ther development and to provide hybrid
designers an index of available docu-
mentation,

10784

O‘Donovan, M.V., Kudsla, C.M. and Keyes,
L.A. (RCA Ltd., CQuebec, Can.)

DESIGN OF A LIGHY-WEIGHT MICROWAVE
REPZATER FOR A 24-CHANNEL DOMESTIC
SATELLITE SYSTEM. RCA Rev. 34, no. 3,
506-38, Sept. 1973

The transponder deacribed in this
paper has 24 channels, each of which
has a pass bandwidth of 36 MHz, The
receive frequency band is 5925-6425 MHz
and the transwit band is 3700-4200 MHz.
The widebana receiver-driver portion of
the transponder is all solid state.
The characteristics of this design are
compared with those of a receiver-driver
incorporating driver traveling-wave-
tube amplifiers: detailed tradeoffs, in
terxs of performance, weight, reliability
and power requirements, are provided.
The impact of different communication
traffic mxdels on the complexity and
weight of the transponder is discussed,
and finally, the performance character-
istics, weight, and reliability of a
baseline 24-channel transponder are pre-
sented,

10785

Holmes, P.J. (Royal Aircraft Establ.,
Radio Dept., Farnborough, Hants, Engl.)
CHANGES IN THICK-FILM RESISTOR VALUES
DUE TO SUBSTRATE FLEXURE. Microelec~
tronics and Reliability 12, no. 4,
395-6, Oct. 1973

It has been noted on a number of
occasions that stresses sct up in the
resin-potting of electronic components
may be severe enough to distort the
package contents, but there appears
to be no published information on the
~hanges tc be anticipated when thick-
t..m resistors are subjected to defor-
mation by this or any other means.

Some Dupont "Birox" resistors were pre-
pared on long narrow alumina substrates
to enable "bending beam" experiments

to be carried out at curvatures much
greater than those which could concei-
vably occur in normal circumstarces.
The bending was carried out first with
the resistor on the inside of the

curve (in compressior) and then on the
outside (in tension).

10786

Gallace, L.J. and Vara, J.S. (RCA,
Solid State Div., Somerville, N.J.)
EVALUATING RELIABILITY OF PLASTIC~PAC-
KAGED POWER TRANSISTORS IN CONSUMER
APPLICATIONS. IEEF Trans. on Broadcast
and Television Receivers BTR-19, no.

3, 194-204, Aug. 1973

This paper describes reliability-
test techniques that are used to deter-
mine and control the reliability of
plastic-packaged power trangistors in
consumer applications. 2 high-volupe
plastic package was introcuced to satisfy
the requirement for cost-reduced com-
penents in the consumer industry: the
small size of the package provides ad-
ditional important synter-cost reductions.
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10787

Petersen, J.J. (Collins Radio Group,
MOS Div., Newport Group, Calif.)
DESIGN AND DEVELOPMENT OF MOS SCALER
INTEGRATED CIRCUIT.

Rept. no. HDL-TR-050-1, Final Pept.,
Oct. 1972-0Oct. 1973, 124 pp., Aug.
1974. DAAG39-73-C-0950

This report discusses the work
performed by the Collins Radio Group,
MOS Div. during the development of the
Harry Diamond Labs MOS Scaler Integrated
Circuit. 1In particular, this effort
included verification of the logic
design, design 2f the MOS circuit, lay-~
out of the MOS chip, manufacturing of
the MOS chip and testing. Each of these
tasks is discussed in detail in this

report.
10788

Lindholm, F.A., Brodersen, A.J.,
Chenette, E.R. et al. (U, of Fla.,

Eng. and Ind. Expt. Sta., Gainesville,
Fla.)

SOLID STATE MATERIALS AND DEVICES. Rept.
no. AFCRL-TR-74-0044, Final Sci. Rept.,
Sept. i, 1972-Aug. 31, 1973, 131 pp..
Dec. 1, 1973. AD 781 165.
F19628-72-C-0368

This program involves studies in

several differert protlem areas:

(a) the further development of
Schottky-barrier photodiodes
made with a new mask struc-
ture proposed recently at the
U. of Fla., and collateral
studies concerned with material
properties relevant to photo-
detection;

(b7 inferences from the noise spec-
trum measuzed in semiconductor
devices, including irradiated
junction field-effect transis-
cors;

(c) modeling of semiconductor de~
vices for computer-determined
design including characteriza-
tion for exposure to radiation
environments; and

(d) study of the potential of
carrier~domain devices in elec-
tronic system applications.

The content of this final report

includes treatment of each of these
subjects

10789

Dickens, L.E. and Littleopage, R.
(Westinghouse Elec. Corp., Westinghouse
Defense and Space Center, Aerospace Div.,
Baltimore, Md.)

INTEGRATED PARAMETRIC AMPLIFIERS.

Rept. no. ECOM-0221-2, Semiann. Rept.
no, 2, Dac. 8, 1972-June 8, 1973, 41 pp..
Nov. 1973. AD 915 584L. DAABO7-72-C-
0221

The objectives of this program are
the design and development cf an all
snlid state integrated circuit micro-
wave parametric amplifier and low noise
down converter and the performance of
an amplifier cost analysis which will
include a cost/electrical parameter
trade-off study and the determination
of cost/quantity break points. Also
presented are the results of the
initial implementation of the propcosed
design with data on component parts
of the breadboard arplifier and conver-
ter. This includes data on the micro-
strip signal circulator, the pump iso-
lator, the pump oscillator, the paramp
signal circuit, down converter, and
the pump leveler and hias regulator
circuit.

10792

Kennan, W.F. and Smith, D.M. (Tex.
Instr. Inc., Dallas, Tex.)

PULSE POWER STUDIES OF HARDENED MICRO-~
CIRCUITS. Rept. no. RADC-TR-73-367,
Final Rept., Nov. 1971 -May 1973, 77 pp.,
Dec. 1973. AD 779 666. F30602-72-C-
3077

A significant portion of military
microcircuit fielé failures is due to
electrical overstress, The purpose of
this study was to identify those pro-
cessing parameters which ha.e an impact
on the susceptibility of a device to
failure from a high voltage transient.
Of special interest was a greater under-
standing of the junction shorting
mechanisms and thin film resistcor burn-
out. It was shown that by increasing
base and emitter sheet resistances a
substantial improvement in power handling
capabilities could be okttained. This
is believed to be accomplished by
establishing parallel current paths,
thus distributing the power disaipation.
It is along these lines that effective
hardening efforts can be accomplished.
The model for the prediction of thin
film resistor burn-out can serve as a
design gquideline for tailoring these
components to any practical over-voltage
level.
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10794

Fowkes, F.M., Dahlke, W.E. and Butler,
S.R. (Lehigh U., Bethlehem, Penn.)
RADIATICN EFFECTS IN MOS GATE INSULA-
TORS. Rept. no. HDL-TR-200-1, Final
Rept., July-Dec. 1973, 44 pp., Jan.
1974. AD 780 186. DAAR-9-73~C~0200

Impurity metal ions (sodium, alu-
minum, and gold) were diffused (and
grown) into oxide tilms on silicon
which were then exposed to 10% rads
of ionizing radiation from a cobalt-
60 source. The effects of radiation
were obrerved by chemical analysis
(to determine ion transport) and by
conductance and capacitance measurements
{to determine oxide charge and distru-
bution of surface state density).

19800

Motorola Semiconductor Prod. Inc.,
Eng. Dept., Phoenix, Ariz.
THE MOTOROLA FLIP CHIP STORY. 17 pp.

Solder bump flip-chips wexe de-
veloped by IBM for internal use. The
developmen* of this techrology pro-
vided them with a low-cost, high-volume
assenbly method which could be automated.
However, even though the flip-chip
assembly method is easily autcmated,
it is not necessary to gain the bene-
fits of using them. Additionally, flip-
chips can give higher reliability and
better yields, because the attachment
of the chips to the substrate is not
dependent upon an operator or wire bond
machine. Consequently, these better
yields contribute to a lower toti. coust
per completed circuit.

1escl

wWagner, R.C. (Spraque Elec. Co., North
Adams, Mass.)

CHIP COMPONENTS FOR HYBRID MICROELEC-~
TRONICS: A RELIABILITY STATUS REFPORT.
Rept. no. TP-74-6, 10 pp., Nov. 1973.
Symposium on Reliability in Electronics,
in Budapest, 1973

Chip components are generally di-
vided into passive and active types.
The passive type« comprise capacitors
ané resistors; virtually no true induc-
tive chips being available or reguired
in hybrid circuits. The capaciter
types can further be subdivided into
ceramic, tantaium, and film. Both
catagories of passive components (i.e.
capacitors and resistors) can also be
divided into thick-film types; the
thin film types subject to further
breakdown into fl.p-chip, wire-bond,
bean-lead styles. Both categories

(discrete and integrated circuits)
are subject to similar restraints in
terms of manufacturing processes and
failure mechanisms. Hence, only dis-
crete semiconductors are included in
this discussion.

10803

Foster, T.M. and Digiondomenico, 0.J.
{Westinghouse =lec. Corp., Systems Dev.
Div., Baltimore, Md.)

THICK FILM TECHNIQUES FOR MICROWAVE
INTEGRATED CIRCUITS. 1IEEE Trans. on
Parts, Hybrids and Packaging PHP-10

no. 2, 88-94, June 1974, 1973 Inter-
national Microelectronic Symposium.
Sponsosred by the International Society
for Hybrid Microelactronics. Sheraton-
Palace Hotel San Francisco, Calif.

Oct. 22-24, 1973. IEEF Trans. on Parts
Hybrids and Packaging PHP~10, nc. 2,
88-94, June 1974

A tnick filpm approach to state-of-
the-art rmicrowave integrated circuijts,
which has heen used to produce thousands
of highly reliable low cost S-band
and L-band sclid state modules for pro-
duction radar syst~ms is described.
These modules include low~noise ampli~
fiers, double cenversion mixers, inter-
digital filters, rultiple port power
dividers and switches, phase enccders,
and power amplifiers. In summary,
1t has been noted that thick film MIC's
are easy to rake, inexpensive, reliable
hichly repecatable, and for the frequency
range of 1 0 4 GHz in which they have
been urfed, excellent ricrowave perfor-
mance has been found.

10804

Stalier, J.J., Sideris, 6. aad Cohler,
E.U. [(Sylvania Elec, Prod. Iac.,
Electronic Systers Div., Waliham, Xass.)
THF PACRKAGING REVOLUTION., FAPT IT:
DESIGN AND MANUFACTURING OVFLAP.

PART TIl: COMPUTERS DZSISGN LAYOUT.
Electronics 38, 12 pp., Nov. 1. 19€%

Assembly of intecrated-circult
systems requires special fabrication
processes. At an early stace, designers
and the manufacturing departoent must
make important decisions such as what
package forr and leoad-icining method to
use. For each packacing decision,
starting with selection of the IC pack-
age form arnd renning thrcuch modular
size, form of wiring and method of
cooling, has i1ts impact on the assembiy
methods, Decicners cali on computersa
for help in obtaining optinum speed and
perforrmance. The eariiest IC's did
nol pose sericus layout difficulties
configurations, a computer can reduce
wiring delay and crosstalk.
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10805

Seliger, R, (Hughes Aircraft Co.,
Hughes Res. Labs,, Malibu, Calif.)

BEAM TECHNOLOGY FOR THE FABRICATION OF
MICROWAVE INTEGRATEDI CIRCUITS.

Final Tech. Rept., Jan. 2, 1973-Mar,
31, 1974, 98 pp., May 1974. NO00019~-73-
c-026%

This report discusses the progress
made during the fourth phase of a multi-
year progqram to demonstrate the feasi-
bility of maskless doping by a focused
programmable ion beam. The efforts
during the fourth phase were devoted
to developing techniques for “egistering
and aligning an ion beam pa. on with
existing sturcture on a substrate,
determining the alignment accuracy and
demonstrating the registration capa-
bilities on a prototype microwave
device, The uvltimate goal of this
program is to develop the necessary
technology to produce micrometer-~sized
ion beams for implantation doping that
can be regisiered on, and deflected
over, microelectronic circuitry in a
programmed manner (i.e., by a computer)
to form a precision fabrication step
not requiring the nse of masks. The
technology being developed is ultimately
to be compatible with complete vacuum
processing of advanced microelectronics
circuits, including high frequency
microwave semiconductor devices and
integrated circuaits.

10806

Patel, J.R.
N.J.)

X-RAY ANOMALOUS TRANSMISSION AND TOPO-
GRAPHY OF OXYGEN PRECIPATION IN SILICON.
J. of Appl. Phys. 44, no. 9, 3903-6,
Sept. 1973

(Bell Labs., Murray Hill,

Presently avaiiable highly perfect
crvstals of gllicon do not show any
degradation of their perfection after
heating at 1000°C. This is in contrast
to the earlier ob.ervation where in
floating-2one dislocation-free crystals
the x-ray transmitted intensity could
decrease by over an order of magnitude,
From present observations ¢n carbon-
free and carbon~doped crystals wer con-
clude that the previous floating-sone
crystals contained oxygen below the
limits of detection of the infrared
methcd., The defects respnnsible for
the observed decrease in the transmitted
intensity have been observed directly
by x-ray topography. A batter quanti-
tative determination of the size and dis-
tribution of defects is necessary for
more accurate comparison with theory.

16237

A., Buckley, R.R., Haszko,
(Bells Labs., Murray Hill,

~ .

N.J.)

TAPER".L WINDOWS IN sioz BY ION IMPLAN~
TATION. Trans. on Electron Devices
ED-20, no. 9, p. 840, Sept. 1973, Pre-
gsented at the 1972 International
Flectron Devices Meeting, Washington,
D.C.

The enhanced etch rate of ion
damaged Si0; has been used to control-
lably taper steps in thermally grown
§i0;. A 50-KeV Art implantation with
a dose of 3X1013/cm2 produces a uniform
taper of 35-45° with no vertical step
at the top edge of the window. These
results are observed by viewing the
~ample on edge with a scanning electron
microscope (SEM). It appears from the
tapered wall for a dese of 3X1013/cm
has a smoother profile than the un-
tapered wall,

10808

Kumar, S. (NCR, Microelectronics Div,,
Miamisburg, Ohio) and Gregor, L.V.
(IEM System Prod. Div., East Fishkill,

Hopewell Junction N.Y.) J. of Electro~
cham. Soc. 120, no. 72,

DISTRIBUTION OF SODIUM IN SPUTTERED 510,
AS DETERMIKED BY NEUTRON ACTIVATION AND
U.V. SPECTROGRAPHIC ANALYSES. 1285-7,
“apt. 1973

Contamination in sputtered Si0;
fiims can cause an increase in MOS sur-~
face leakage current due to surface
inversion. Sodium ion is one of the
major contaminants that cause this
problem. Neutron activation and u.v.
spectrographic techniques have heen
rearly applied to gsputtered $i0, films.
The purpose of this work was to“investi-
gate the presence and distribution of
sodium in sputtered §i0, and to deter-
mine the source of the sodiuml.
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10809

Berglund, C.N., Clemens, J.T. and
Nicollian, E.H. (Bell Labs., Murray
Hill, N.J.)

UNDERCUT ISOLATION-A TECHNIQUE CLOSELY
SPACED AND SELF-ALIGNED METALLIZATION
PATTERNS FOR MOS INTEGRATED CIRCUITS.
J. of Electrochem. Soc. 120, no, 9,
1255-60, Sept. 1973

A new technique for achieving
electrically isolated, closely spaced,
and self aligned metalization patterns
on thin insulatir, filns for integrated
circuit applications is described.

This scheme takes advantage of the
shadowing effect 2tched in the upper
insulator delineates and acts as an

etch mask for undercutting and thinning
down the secoad insulator on the semi-
conductor sub:..ate. The major require-
ment is that the first insulator be
weakly or not at all affected by the
etch for the second insulator. Because
of the masking effect of undercutting,

a thin metal evaporation will be dis-
continuous at all under cut edges re-
sulting in electrically isolated metali-
zation patterns with virtually zero
lateral spacing between them. The
silicon dioxide~alumina double insulator
gystem with titanium-palladium-gold
metalization was used and the details

of the technigue, including methods of
selectively connecting isolated metal
patterns, are described. Experimental
data are presented to show that under-
cut isolation can be achieved with high
reliability, undercut edges several
centimeters in length being typically
observed between unintentional shorts.
Advantajes and utility of the technique
are illustrated by describing the design
of a charge-ccupled device.

10810

Meek, R.L., Buck, T.M. and Cibbon, C.F.
(dell Labz., Murray Hill, N.J.)

SILICON SURFACE CONTAMINATION: POLISHING
AMD CLEANING. J. of Electrochem, Soc.
120, no. 9, 1241-6, Sept. 1973

The manner in which polished wafers
are treated (precleaned) in removing
them from the polishing block is not
an important factor in the final obser=~
ved .urface contamination cf cleaned
wafers. Fe 18 not an important surface
contaminant after silica-sol palishing,
S and Cl are present at~10!3 cm-2 a‘ter
all cleaning procedures gtudied. Other
major contaminants are Ca, Cu, and some
spacies ir the Pt-Pb range. The
peroxide~ammonia, peroxide-~rydrochloric
acid rleaning eliminates Ca and Cu
much mere reliably than does the HF:HNU,
cleaning. HF:HNO3 cleaning leavas a
heavy maszs impurity in the Pt-Ph raage.
An added HC1 dip celdw os it., The
peroxide-ammenia cleaning ovrocedure
removes all curface impuraicies heavier

-1
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than Cl to below the level of detecta-
bility. Impurities left after silca-

sol polishing and preoxidation cleaning
do not appear to control diode quality.

10815

Hitch, T.7. and Bube, K.R. (RCA Labs.,
Process and Appl. Matls, Res. Lab.,
Princeton, N.J.)

BASIC ADHESION MECHANISMS IR THICK AND
THIN FILMS., Rept. no. PRRL-74-CR-63,
Quart. Tech. Rept. no. 3, July 1~

Sept. 30, 1974, 52 pp., Oct. 31, 1974.
N00019-74-C~-0270

A principal objective of the study
has been to further the overall under~
standing of thick-~ and thin-film
hybrid conductor films and particularly
of thick-film gold on 96 and 99.5 wt
pct alumina, Our focus in this work
has been on the adhesion of such films,
but we realized at th~ inception of the
work that tradeoffs among the properties
of adhesion, bondability, conductivity,
and perhaps others are inherent in the
technology, particularly in frit-bonded
systems. Recause of that relization,
the RCA Labs. hybrid materials research
team has applied considerable effort to
understanding the development of other
important as well as to performing the
direct studies on adhesion. 1In this
report, data taken at RCA are presented
on the bulk resistivities and on an
indicator for bondability - crossed-
polarized light metallography.

10816

Hzid, K.
Tex.)

A THIN-FILM HIGH SHEET RESISTIVITY
MATERIAL. Solid-State Technol. 16,
no. 9, 56-8, Sept. 1973. 1972 Inter-
natioral Microelectronics Symposium.
Sponsored by International Society for
.ybrid Microelectronics. Shoreham
Hotel, Washington, D.C., Oct. 30-31,
Nov. 1, 1972,

(Electrotec, Inc., Garland,

The use of chromium disilicide
(CrSiy) as a thin film resistor material
capable of sheet resistivities of 1000
ohms per sguare or greater is explored.
The feasibility of sequential deposition
of chromiumn disilicide and nickel-chro-
mium to achieve 1000 ohms per square
and 100 ohms per square resistor films
on a single substrate is also investi=-
gated,
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10818

Markley, R.E. (Bendix Corp., Kansas

City viv., Kan.)

BEAM LEAD DEVICE AND HYBRID MICROCIRCUIT
TESTING, Rept. no. BDX-613-1113, 38
pp., Mar. 28-9, 1974, AT(29-1)-613

Two levels of automatic testing
processes have been developed and
are operational. These processes are
dedicated to the support of high-
volume hybrid microcircuit production.
Process development activities are pre-
presently underway to expand both pro-
cess levels to include rf component
and rf hybrid testing.

10820

Grieco, M.J. (IBM Components biv.,
East Fishkill Pacility, Hopewell
Junction, N.Y.)

INVESTIGATION OF IMPERFECTIONS IN
SILICON SUBSTRATES USING COPPER DIS-~
PLACEMENT TECHNIQUE., J. of Electrochem.
Soc. 121, no. 2, 289-93, Feb. 1974

A copper displacement etching
system has been uted as an effective
and sensitive technique for the deline-
ation and evaluation of crystal imper-
fections in polished silicon substrates.
X-ray topographs of the substrate
prior to and after epitaxial deposition
show a relationship between subsurface
damage and/or contamination and defects
in +he epitaxial film,

10821

Kulkarni, M.V.,, Smith, P.J., James,
G.A.A, et al., (IBM System Prod. Div.,
Bast Fishkill Facility, Hopewell
Junction, N.Y.)

STRUCTURE OF ANODICALLY DECORATED npn
BIPOLAR TRANSISTORS. J. of Electro-
chem., Soc. 121, no. 2, 280-6, Feb.
1974

Examining transistors which ano-
dically decorated in HF solution to
reveal pipes we found that large dif-
ferent number of lealage paths in each
transistor. Resistanze associatad with
each leakage path was in the 12,000-20,
000 ohm range; differernt resistances
wera detected both elecvrically by
electrochemical etching b“ehavior in the
n* region. From their bshavior during
electrochemical etching, it was de-
termined that the leakage paths seemed
to consist of narrow regions of n*
material extending from the emitter
through the base into the collector,
The leakage paths occurred both in and
at the edge of the emitter (at the
vertical emitter-base junction), Direct
relation hetween pipes and crystallo~
graphic defects could be made, but it
is shown that not all crystallographic
defects cause serious junction leakages,

74

10823

Stehlin, R.A., DeVYries, D., Bean, K.

et al. (Tex. Instr. Inc., Dallas, Tex.)
BIPOLAR MEDIUM~SCALE INTEGRATED CIR-
CUIT HARDENING. VOL. 1I. PHASE 1.
Rept, no. AFWL-TR-73-293, Contractor's
Rept. no. 03-73-88, Final Rept., Jan.
1-Sept. 30, 1973, 146 pp., Apr. 1974,
AD 783 360, F29601-73-C~0048

Low- or medium-power transistor-
transistor logic (TTL) hardening efforts
that have been or are presently being
conducted require further improvement.
The objective of this program is to
develop improved radiation-hardcning
techniques for low-power, Schottky,

TTL medium-scale integrated (MSI) cir-
cuits. To demonstrate the feasibility
of the developed hardening tecinique,
demonstration transistors were produced
to allow yield assessment and devices
for radiation testing.

10825

Trever, G.W. (U.S. Air Force, Wright-
Patterson, AFB, Air Force Inst. of
Technol. Ohio)

QUASI-STATIC CAPACITANCE~-VOLTAGE
CHARACTERISTICS OF MNOS DEVICES.

Rept. no. GE/EE/73A~30, Thesis, 91 pp.,
Pec, 1973. AD 777 586

The quasi-static (low frequency)
capacitance-voltage (CV) characteristics
of MNOS memory devices are shown to
exhibit distinguishable properties
associated with "memory” and "nonmemory"”
behavior. Quasi~-static CV analysis
procedures, as developed by Kuhn, are
applied to the MNOS "nonmemory"” charac-
teristics and reveal that the silicon-
oxide interface-state densities are
100 times larger than for comparable
"nonmemory" capacitor structures. Sub-
strate surface-potential functicns are
constricted to madel ideal "nonmemory™
CV behavior and are used to compare
with "memory" CV characteristics.

10826

Mize, J.P. (Southern Methodist U.,
Electronic Sci. Center, Dallas, Tex.)
DEVELOPMENT OF SILICON MONOLITHIC SURFACFE-
WAVE ARRAYS. Rept. no, AFAL-TR-72-59,
Final PRept., July l~Dec. 31, 1971, 41 pp.,
Mar. 1972. AD 893 266L. F33615-72-C-
1020

The objective of this research is to
fabricate silicon device structures capa-
ble of generating acoustic surface waves.
Realization of this objective would re-
sult in silicon programmable surface-
wave arrays which would be fully com-
patible with MOS/LSI techaology, ‘he
performance and cost effectivenss of
MOS/LST applied to these electrenic
functions could have s major impact on
radar and communication system technology.
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10827

U.S. Air Force, Wright-Patierson AFB,
Ohio

GENERAL INDEX AND REFERENCE. SERIES
1-0 GENERAL. AFSC Design Handbook
no. DH1-l, Third Edn., Dec. 1, 1973

The AFPSC Design Handbooks are
published as a primary means of docu-

menting and applying Air Force technical

knowledge in support of system and

equipment acquisition programs., General

design criteria and guidance suitable
for use in the design and development

of Air Force systems and equipment are

published in these handbooks. The
design handbooks preserve Air Force
technical experience, summarize the
lessons learned, and present the user
with background data and the basis

for requirements. This handbook is one

of a series of correlated volumes used
in the design and development of anro-

space systems.

lo828

U.S. Alir Force, Dept. of the Air Force,

Wright-Patterson AFB, Ohio)
CHECRLIST OF GENERAL DESIGN CRITERIA.

SERIES 1-0 GENERAL. AFSC Design Hand-

book no. DHl-X, Second Edn., Jan. 15,
1973

Rev. to Second Edn., Jan. 15, 1974

This handbook contains checklists

for each of the Design Handbooks in
Series 1-0 General. 1In general, the
checklists ave intended for use by
systems Jesigners to ensure that all
applicabln design factors have been
examined and all problems have been

resolved or otherwise determined unim-

portant to the design.
10829

U.S. Air Force, Wright-Patterson AFB,
Ohio

GENERAL DESIGN FACTORS, SERIES 1-0
GENERAL. AFSC Design Handbook no.
bdl~2, Third Edn., Feb. 20, 1974

Ohio

MAINTAINABILITY (FOR GROUND ELECTRONIC
SYSTEMS). SERIES 1-0 GENERAL.

AFSC Design Handbook no, DH1~-9,

Second Edn., Dec. 20, 1973

This is the second edition of the
Air Force Systems Command Design Hand-
book 1~-9, Maintainability (For Ground
Electronic Systems). The procedures
used and the examples given have been
determined to satisfy the requirements
of these systems., Many of the proce-
dures described are taken from the
general field of maintainability.

10833

kees, G.H. (Brush Wellman Inc.,
Cleveland, Ohio

PRODUCTION ENGINEERING MEASURES TO
MANUFACTURE SUPER FINE FINISH BERYLLIA.
Rept. no. BW-TR-550, Quart. Prog. Rept.,
June 30-Sept. 30, 1974, 33 pp., Oct.

29, 1974. DAAB07-74-C-0606

Plans were made and initial work
started on the development of processes
for the manufacturing of beryllia sub-
strates having a surface smoothness
not exceeding four microinches per inch
by progressive polishing steps. The
primary effort centered on studying
lapping variables such as pressure,
time, abrasive grit size and material
on substrate material removal rate
and surface smoothness, The first step
in the process must provide a flat
surface for subsequent polishing while
minimizing the degradation of surface
smoothness. The results show that 600
grit abrasive, normally used for rough
polishing, can be used for this purpose
better than other grits examined.

10834

Carroll, B.D. (Auburn U.,, Auburn, Alz.)
A STUDY OF FAULT DIAGNDSIS OF SEQUENTIAL
LOGIC NETWORKS. Final Rept., 24 pp.,
Oct. 31, 1974, DA-ARD-D-31-124-72-68G.
DA~ARO-D-31-124-72-G147

A statement is given of the problem

This handbock, AFSC DH 1-2, "General
Design Factors,” is one of a series of
correlated volumes used in the design
and devslopment of aerospace systems.

studied along with summaries of the
results obtained. A list of reports
and papers published is included.
Copies of the papers are also included

The design Handbooks contain require-
ments and considerations above the

level of general ard detail specificati-

tions. They are primary soutce of

design criteria and guidance in basic
technical areas of aerospace systems
design. Design informaticn of a non-

mandatory nature is provided to increase

understanding of technical problems and

to facilitate their solution.
10830

U.S5. Air Force, Wright-Pa~“erson AFB,
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in an appendix.
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10835

Patstone, W.

TAPE CARRIER PACKAGING BOASTS ALMOST
UNLIMITED POTENTIAL. EDN 19, no. 20,
30-7, Oct. 20, 1974

The tape-carrier microinterconnect
system, which has aroused so much in-
terest among semiconductor manufacturers
for producing DIP IC's looks like it
might have equally great-if-not more-
potential for hybrxid and higher lavel
circuits. In fact, the concept could
signal a major change in how electronic
packaging will be conducted in the
future. Basically, it boils down to
repetitively fabricating miniture
printed circuits on a plastic tape
that often resembles movie film, From
this basic format, there is not limit
as to what can be accomplished in terms
of circuit complexity and processing
automation.

10836

IEEE

12TH ANNUAL PROCEEDINGS, RELIABILITY
PHYSICS 1974, Sponsored by the IEEE
Electron Devices Group and the IEEE

Reliability Group. MGM Grand Hotel,
Las Vegas, Nev., 320 pp., Apr. 2-4,

1974. 1IEEE Cat. no. 74CH0839-1-PHY

Sessions:

aiysis Techniques

Reliability Improvement Throuch
Process Contrecl and Component
Design

High Current Density Effects

Workshop on Metallu.gical Failure
Modes

Metallization, Metallurgical
Effects and Bonding

Packaging and Encapsulation;
Hybrid and Passive Components

Workshop on MOS Drift Mechanisms

Compound Semiconductor and Micro-
wave Devices

10837

Baitinger, W.Z., ¥inograd, N, and

Amy, J.W. (Purdue U., Dept. of Chenm.,
west Lafayette, Ind.) and Munarin, J.A.
(U.S. Navy, Nav. Ammunition Depot, Crane,
Ind.)

NICHROME RESISTOR FAILURES AS STUDIED
BY X~RAY PIOTOELECTRON SPECTROSCOPY
(XPS OR ESCA). pp. 1-6. GP-37017X.
GH-335743A1. AFOSR-72-2238. 12th
Annual Proceedings, Reliability Physics
1974. S$ponsored by the 1EEE Electron
Devices Group and the IEEE Reliability
Group. MGM Grand Hotel, Las Vegas,
Nev., 320 pp., Apr. 2-4, 1974. IEEE
Cat. no. T4CHO#39-1-PHY,

Cepth profiles ylelding both infor-
matior on oxidation state and elemontal
composition have been obtained for nodel
nichrome films by using X-ray Photo-

76

electron Spectroscopy and argon lon
sputtering. Evidence is presented
showing the formation of thin insula-
ting films at the interface between
two metals caused by solid state reac-
tions occuring hetween metals and metal
oxides.

10838

Weisenberger, W.H., Gray, H., Hubler,
G.X. et al. (U.S. Navy, Nav. Res. Lab.,
Washington, D.C.)

DIRECT COMPARISON OF AUGER, SIMS, AND
PROTON RESONANCE PROFILING FOR RELIA-
BILITY STUDIES. pp. =~15. 12th Annual
Proceedings, Reliability Physics 1974.
Sponsored by the IEEE Electron Devices
Group and the IEEE Reliability Group.
MGM Grand Hotel, Las Vegas, Nev., 320
PP.., Apr. 2-4, 1974. 1IEEE Cat. no.
74CHO839~-1~-PHY

The purpose of this work was to
compare three techniques: AUGER, SIMS,
and PROTON RESONANCE PROFILING. Using
a set of identically prepared samples,
an indication of how these techniques
might relate to reliability studies
is discussed.

10839

Viele, A.A, (IBM, System Dev, Div.,
Manassas, Va.)

A FAILURE ANALYSIS TECHNIQUE FOR LOCA-
TING THE FAIL SITE IN MOSFET (LSI) LOGIC
CHIPS WITH SPUTTERED SIO, PASSIVATION,
pp. 16-21, 12th Annual gzoceedinqs.
Reliability Physics 1974. Sponsored by
the IEEE Electron Devices Group and the
IEEE Reliability Group. MGM Grand
Hotel, Las Vegas, Nev., 320 pp., Apr.
2-4, 1974. 1EEE Cat. no. 74CHO0839-1-
PHY

This paper describes a technique
used successfully to locate the fail
site in MOSFET (LSI) Logic Chips. It
is used to analyze modules or chips
which fail functionally during electri-
cal test. Signal tracing is employed
to locate the fail site while dynamically
exercising the chip. This technique
emphasizes the analysis of AC failures
(ciming problems) and chips with
sputtered $i0; (Quartz) passivation.

FRCTTo

A

i

it




10840

Devaney, J.R. and Sheble, III, A.M.
(ﬂi-nl L.b..p Inc.p San Hl!iho. Callf.)
PLASMA ETCHING PROMS AND OTHER PROBLEMS.
pp. 22-9, 12th Annual Proceedings,
Reliability Physics 1974. Sponsored by
the IEEE Electron Devices Group and

the IEEE Reliability Group. MGM Grand
Hotel, Las Vegas, Nev., 320 pp., Apr.
2-4, 1974. IEEE Cat. no. 74CH~839-1-
PHY

Plasma etching or low temperature
ashing with an RF field has found numer-
ous applications in semiconductor pro~
cessing and prcduction. The advantage
is a dry procedure with the introduc-
tion of no “"wet" solutions. If a
Frimary gas containing fluorine is
introduced into the field, active
fluorine ions are produced, which
vigorously attack silicon and silicon
dioxide, but, very importantly, do not
attack metallic aluminum or nichrome.
This selectivity of etch is of great
advantage in the removal of glass pas-
sivation from atop aluminum intercon-
nects and fusible nichrome links. With
the aid of an electron microprobe and a
plasma etcher, fused nichrome links in
PROMS were studied to determine tha
location and movement of the metal before
and after fusion. Some examples of the
use of plasma etching in lieu of wet
chemical stripping of glass passivation
are presented. Finally, the use of
plastma etching to facilitate the study
of aluminum alloying into contact win-
dows is described.

10841

Gajda, J.J. (IBM, System Prod. Div.,
East Pishkill Pacility, Hopewell
Junction, N.Y.)

TECHNIQUES IN FAILURE ANALYSIS OF MOS
DEVICES. pp. 30~-7. 12th Annual Pro-
ceedings, Reliability Physics 1974.
Sponsored by the IEEE Electron Devices
Group and the IEEE Reliability Group.
MGM Grand Hotel, Las Vegas, Nev,, 320
pp., Apr. 2-4, 1974, IEEE Cat. no.
T4CH0839~1-PHY

The greatest concern on MOS devices
is the physical integrity of the gate
oxide. Leakage paths and/or shorts
through defect sites in the oxide are a
major device reliability problem. Opti-
cal microscopy ie tedious and often
does not resolve the defec'.s. With this
in mind, copper decoration techniques
were developed that could reveal oxide
failures sites to 0.1 Mm size. The
tachnique has isolated various fajlure
aechanisms on MOS devices. This
failure analysis capability has enhanced
the ability to control the MOS process.

n

10842

Angleton, J.L. and Webster, S.L.
(Hughes Aircraft Co., BEquip. Eng. Div.,
Components and Matls. La%“s,, Culver,
City, Calif.)

TECHNIQUES FOR STANDARDIZATION OF PAR-
TICLE NOISE IN ELECTRONIC PACKAGES.

pp. 38-42., 12th Annual Proceedings,
Reliability Physics 1974. Sponsored
by the IEEE Electron Devices Group

and the IEEE Reliability Group. MGM
Grand Hotel, Las Vegas, Nev., 320 pp.,
Apr. 2-4, 1974. 1EEE Cat. no. 74CH0839~
1=-PHY

A modlel of the behavior of a
particle being virbrated within an
enclosed space is presented. This model
predicts increased particle detection
probabilities by varying vibration
parameters. The independent variables
of the model are the acceleration level
and the package thickness of the device
being tested. The dependent variable
is the vibration frequency. Support
experimental evidence is included
A miniature magnetostriction transducer
for calibration of the Particle Impact
Noise (PIN) system has been developed
The device can be fabricated into an
easily operated, self contained unit
for system testing during production
line usage of the PIN sgystem. It has
also been valuable in testing individual
components of the systen,

lo843

Jones, W.K. (Charles Stark Draper Llab.,
Inc., Cambridge, Mass.)

PLASMA ETCHING AS APPLIED ‘1O FAILURE
ANALYSIS. pp. 43~7, 12th Annual Pro-
ceedings, Reliability Physics 1974,
Sporsored by the IFEFE Electron Devices
Group and the IEEE Reliability Group.
MGM Grand Hotel, Las Vegas, Nev.,

320 pp., Apr. 2~4, 1974, IREE Cat. no.
74CHO839-1-PRY

Plesma Etching is presently being
applied to PROM samples of know fusing
history and grow-~back susceptibility.
STEM analysis will then be used for
elemental mapping of the nickel and
chrome wicthin the gap region. The pur-
pose of this study is to supply material

data which, when coupled with reliability

data, will give indicat.ons of the
fusing mechanism.

3 Ty

E
E
s
=
E
3
3
3
k=




10844

Piwczyk, B. and Siu, W. (Bell-Northern
Res., Ottawa, Ontario, Can.)

SPECIALIZED SCANNING ELECTRON MICROSCOPY
VOLTAGE CONTRAST TECHNIQUES FOR LSI
PAILURE ANALYSIS. pp. 49-53. 12th
Annual Proceedings; Reliability Physics
1974. Sponsored by the IEEE Electron
Devices Group and vhe IEEE Reliability

Group. MGM Grand Hotel, Las Vegas, Nev.,
320 pp.. Apr. 2-4, 1974. IEZE Cat. no.
74CH0839-1-PRY

Several scanning electron micro-
scopy voltage contrast techniques used
for integrated circuit failure analysis
are compared. A newer, simpler technique
permitting--the elimination of the topo-
graphic image information while retain-
ing the voltage contrast information is
described. This technigue called
Selective Voltage Contrast (S8VC) also
permits the viewing of voltages in a
circuit as imposed by individual input
level changes. Examples of the applica-
tion of the technique are shown using
bipolar integrated circuits and a
charge coupled memory device,
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Speakman, T.S.
Reading Penn.)
A MODEL FOR THE FAILURE OF BIPOLAR
SILICON INTEGRATED CIRCUITS SUBJECTED
TO ELECTROSTATIC DISCHARGE. pp. 60-9.
12th Annual Proceedings, Reliability
Pnysics 1974. Sponsored by the IEEE
Electron Devices Group and the IEEE
Reliability Group. MGM Grand Hotel,
Las Vegas, Nev,, 320 pp., Apr. 2-4,
1974, IEEE Cat. no. 74CHO0839-1-PHY

{(Western Elec. Co., Inc.,

il

| gy

It has been shown that the failure
mechanism for bipolar integrated circuits
subjected to an electrostatic discharge
is very probably a melting condition
caused by localized overheating due to
the rapid pulse of current which flows
during the Dischazge. It has also been
H shown that the Wunsch-Bell formular
i which relates power density to pulse
. durciiuvn can be used to predict the
: threshold power density levels for
i failure. This in turn can be used to
calculate the electrostatic voltage
which will produce failure under various
conditions through the application of
the proper equivalent circuit. Finally,
results were presented which show that
grounding bracelets :nd metal handling
trays are effective in reducing the
number of defects caused by static
electricity.
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Anolick, B.S., Prosser, J.F. and Remis,
B.R. (IBM, System Prod, Div,, Fishkill
facility, Hopewell Junction, N.Y.)
RELIABILITY STUDY OPF AN N-CHANNEL SILI-~
CON GATE FET WITM FIELD SHIELD. pp. 70~
3. 12th Annual Froceedings, Reliability
Physics 1974. Sponsored by the IEEE
Electron Devices Group and the IFEE
Reliability Group., MGM Grnad Hotel,

Las Vegas, Nev., 320 pp., Apr. 2-4,
1974. 1IEEE Cat. no. 74CHO0239-1~PHY
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A reliability study was performed
on an N-channal PET with a self-aligned
gate and a field shield, It was found
that the field shielf was very success-
ful in reducing leakage and did not
add significantly to the failure rate
of the structure. It was further found
that in terms of dielectric shorts and
Vp stability, the silicon gate struc-
ture was as good as or better than
comparable metal-gate devices.

g DSt

10847

Barnes, D.E. and Thomas, J.E.
Aircraft Co., Equip. Eng. Div.,
Components and Matls. Labs., Culver
City, Calif.)

RELIABILITY ASSESSMENT OF A SEMICONDUCTOR
MEMORY BY DZSIGN ANALYSIS. pp. 74-81.
12th Annual ?roce:dings, Reliability
Physics 1974. Sponsored by the IEEE
Electron Devices Group and the IEEE
Reliability Group. MGM Grand Hotel,

Las Vegas, Nev., 320 pp., Apr. 2-4,

1974. IEEE Cag. no. 74CHO0839-1-PHY

(Hughes

We have shown hovw a design review
can be used to develop an nnderstanding
of the critical areas of a design and to
serve as a basis for controlling relia-
biiity of an LSI circuit. The program=-
ming circuit analysis has been
developed to the point where the para-
meters and process critical to producing
the proper energy at the nichrome resis-
tor have been identified. We do not
now know the range of energy required for
proper programiing; we hope studies cur-
rently underway will soon be productive
in this area. We have also identified
all functicns and are continuing a
search for subtle parasitic elements
which may be a problem. None are ob-
vious at this time.




10848

Franklin, P, and Burgess, D. (Monolithic
Memories, Inc., Sunnyvale, Calit.)
RELIABILITY ASPECTS OF NICHROME FUSIBLE
LINK PROM'S (PROGRAMMABLE READ ONLY MEM-
ORIES). pp. 82-6, 12th Annual Proceed-
ings, Reliability Physics 1974. Spon-
sored by the IEEE Electron Devices Group
and the IEEE Reliability Group. MGM
Grand Hotel, Las Vegas, Nev., 320 pp.,
Apr. 2-4, 1974. 1EEE Cat. no.
74CH0839~1~-PHY

Reliability aspects of nichrome
fusible link PROM's have been investi-
gated and are defined in the areas of
manufacturing, screening, testing and
programming. Early mortality failure
populations are analyzed and long term
1ife considerations explored. The "grow-
back” mechanism, a falluremode involving
the relinking of fuses, is characterized
and discussed in terms of design, pro-
gramming, screening, testing and reli-
abiiity.

10849

Eisenberg, P.H. and Nolser, R, (Litton
G/CSD, Woodland Hills, Calif,)

NICHROME RESISTORS IN ROGRAMMABLE READ
ONLY MEMORY INTEGRATEL CIRCUITS, p. 87
12¢h Annual Proceedings, Reliability
Physics 1974. Sponsored by the IEEE
Electron Devices Group and the IEEE Reli-~
ability Group. MGM Grand Hotel, Las
Vegas, Nev., 320 pp., Apr. 2-4, 1974,
IEEE Cat, no, 74CH0839-1-PHY

Computer designers whose goals
require rapid programming of semicon-
ductor read only memories have utilized
large quantities of PROMS (programmable:
read only memories). The most popular
of thess devices is programmed by rai-
sing the resistance of a nichrome re-
sistor above a threshold value required
to change the PROM output logic level.

10850

Parker, G.R., Cornet, J.C. and Pinter,
W.8. (Intel Corp., Santa Clara, Calit.)
RELIABILITY CONSIDERATIONS IN THE DESIGN
AND FABRICATION OF POLYSILICON FUSIBLE
LINK PROM's. pp. 88-9. 12th Annual Pro-
ceedings, Reliability Physics 1974. Spon-
sored Ly the 1EEE Electron Devices Group
and the IFEE Reliability Group. MGM
Grand Hotel, Las Vegas, Nev., 320 pp.,
Apr. 2-4, 1974, 1IEEE Cat. no.
74CHO839=1~PHY

This paper describes some of the
desin and fadbrication consideraticans in
a 1024 bit programmable read only memory.
The memory element in the PROM iy a fus-
ible link consisting of a notched stripe
of polyerystaliine silicon. It has been
shown that the polysilicon fusible lirk
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lends itself to conventional processing
and through design and process cantrol,
& highly reliability 1024 bit array has
been realized.

10851

Cohn, N.8. (U.S. Navy, ilav. Ordnance
Lab., Silver Spring, M4.)

SUSCEPTIBILITY OF SEMICO:!IDUCTOR DEVICES
TO THERMAL SECOND BREAKDOWN. pp. 90-3.
12th Annual Proceedings, Reliability
Physics 1974. Sponsored by the IEEE
Electron Devices Group and the IEEE
Reliability Group. MGM Grand Hotel,

Las Vegas, Nev., 320 pp., Apr. 2-4, 1974.
IEEE Cat. no. 74CH0839-1-PHY

A method for letermining the sus-
ceptibility of semiconductor devices to
damage from an electromagnetic pulse
(EMP) due to induced thermal second
breakdown is described. The method can
be used as a nondestructive screening
test. It is based on the increase in
junction reverse breakdown voltage with
temperature and can be used to find the
most EMP resistant devices of a given
device type. A mathematical explanation
is presented, and other tentative appli-
cations are proposed.

10852

Gottesfeld, S, (RCA, Solid State Div.,
Somerville, K.J.)

A LIFE-~TEST STUDY OF ELECTROMIGRATION IN
MICROWAVE POWER TRANSISTORS. pp..9%4-100.
12th Annual Proceedings, Reliability Phy-
sics 1974. Sponsored by the IEEE Elec-
tron Devices Group and the IEEE Reliabil-
ity Group. MGM Grand Hotel, Las Vegas,
Nev,, 320 pp., Apr, 2~4, 1974. 1EEE

Cat. no. 74CH0819~]1-PHY

A life-test study was made of a mic~
rowave power transistor employing aluminum
metallization. The life tests were con-
ducted under dc overstress conditions to
accelerate the rate of failure as a re-
sult of electromigration of the metalli~
zation system. lnalysis of the fajilures
revealed the presence of both aluminum
and silicon electromigration, with the
latter the primary cause of fajlure. A
failure-rate model was constructed from
the data relating MTF to activiation
energy, temperature, and current density.
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10853

LaCombe, D.J. (GE, Syracuse, N.Y.) and
Carroll, J.F. (U.8. Air Porce, Griffiss
AFB, RADC, Rome, N.Y.)

FAILURE MECHANISMS IN GOLD AND ALUMINUM
MICROWAVE PONER TRANSISTORS. pp. 10i-8,
12th Annual Proceedings, Reliability
Physics 1974, Sponsored by the IEEXE
Electron Devices Group and the IEEE Re-
liability Group. MGM Grand Hotel, Las
V‘qt', ".v., 320 Ppao Apto 2-" 1974.
IPEE Cat. no. 74CH0839-1~PHY

This paper presents the results of
controlled CW tests and failure analyses
of two L-band transistor types, one gold
retallized and one aluminum metallized,
and compares their relative capabilities
under high temperature operation.

10854

fresh, D.L. (Aerospace Corp., Los Ange-
les, Calif.) and Adolphsen, J.W, (NASA,
Goddard SFC, Greenbelt, Md.)

SEM EVALUATION OF METALLIZATION ON SEMI~
CONDUCTORS. PP, 118-30. 12th Annual
Proceedings, Reliability Physics 1974.
Sponsored by the IEEE Electron Devices
Group and the IEEE Reliability Group.
MGHM Grand Hotel, Las Vegas, Nev.,

320 pp., Apr. 2-4, 1974. 1IEEE Cat. no.
74CH0839~1-PHY

A test method for the evaluation
of metallization on semiconductors is
= presented and discussed. The method
E : has Seen prepared in MIL-STD format for
i subr.ittal 2s a propcsed addition to
i MIL-8TD-883. It is applicable to dis-
i crete devices and to integrated circuits
H and specifically addresses batch-process
: oriented defects. Quantitative accept/
3 i reject criteria are given for contact
= ; windows, other oxide steps, and general
3 : interconnecting metallifzation. PFigures
are provided that illus:rate typical
types of defects. Apparatus specifica-
tions, sampling plans, and specimen pre-
paration and examination requirements
are descridbed. Procedures for glassiva-
ted devices and for multi-metal inter-
connection systems are included.

10855

1 ; Harman, G.G. (U.S8. Dept. of Commerce,
H Natl. Bur, of Stindavids, Inst. for
: Appl. Technol., Washingten, D.C.)
= g METALLUNGYCAL FAILURE MODI’S OF WIRE
i BONDS. pp. 131-41, 12th Annual Pro-
= H ceedings, Reliability Physics 1974.
E : Sponsored by the IEEE Electron Devices
H Group and the IEZE Reliability Group.
: MGM Grand Motel, Las Vegas, Nev.,
: 320 pp., Apr., 2-4, 1974, IEEE Cat. ro.
74CH0839-1~-PHY

80

Varjious metallurgical failure modes
of gold and aluminum wire bonds are de-
scribed. Examples are taken from both
low and high power devices. Whenever
possible, known methods of avoiding these
failure modes are given. Wire bond fail-
ure modes can be divided intc two cate-~
gories. The first is comprised of those
failure modes that are caused by poorly
controlled or poorly designed manufactur-
ing processes that result in lower pro-
duct yield or higher per unit bonding
cost, as well as those processes that
predispose the device to early field
failure. The second category is com-
prised of the failure modes c¢f adequately
made bonds that are caused to fail by en-
vironmental stresses during the opera-
ting life of the device. The most fre-
quent causes of failures are discussed
in detail.

10856

Black, J.R. (Motorola, Semiconductor Prod.
Div., Phoenix, Ariz.)

PHYSICS OF ELECTROMIGRATION. pp. 142-9.
12th Annual Proceedings, Reliability
Physics 1974. Sponsc.ed by the IEEE
Electron Devices Group and the IEEE
Reliability Group. MGM Grand Hotel, Las
Vegas, Nev., 320 pp., Apr. 2-4, 1974.

IEEE Cat. no. 74CH0839~1~-PHY

This survey paper on electromigra-
tion describes factors which govern the
rate of electromigration ard therefore
relate to the lifetime of oonductors
stressed at high current density. These
include the type of metal conductor, the
conductor cross sectional area, lattice,
grain houndary and surface diffusion ef-
fects, the addition of alloying elements,
temperature and current density as well
as the thermal conductivity of the sub-
strate, The effect of gradients in temp-
erature, current density, conductor com-
position and grain size on conductor
lifetime are also discussed.
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10857

Johnson, J.E. (Westinghouse Elec.
Corp., Semiconductor Div., Youngwcod,
Penn.)

DIE BOND PAILURE MODES. pp. 150-4 12th
Annual Proceedings, Reliability Physics
1974. Eponsored by the IEEE Electron
Devices Group and the 1EEE Reliability
Group. MGM Grand Hotel, Las Vegas, Nev,
320 pp., Apr. 2-4, 1974, IEEE Cat. no.
74CH08139~1-PHY

In this paper, we outline several
methods of examining die bonds, and con-
sider the factors which give rise to die
bond problems, particularly during their
formation as part of the device manufac~
turing process.

10858

Kolesar, S8.C. (Tex. Inst., Inc., Matls.
Characterization Lab., Dallas, Tex.)
PRINCIPLES OF CORROSION, pp. 155-67.
12th Annual Proceedings, Reliability
Physics 1974. Sponsored by the 1EEE
Reliability Group. MGM Grand Hotel,
Las Vegas, Nev., 320 pp., Apr. 2-4,
1974. 1EEE Cat. no. 74CH0839-1-PHY

Metallization corrosion is a comron
reliability problem in semiconductor de-
vices. A typical integrated circuit
corrosion failure is shown. This arti-
cle is a review of those principles of
corrosion which are applicablie to cor-~
rosion problems cossonly encountered in
the electronics industry. The discussion,
which is descriptive rather than rigorous,
is illustrated by examples of circuit and
component failures drawn from the avail-
able literature as well as from Texas
Instrument data.

L 3

10859

Koelmans, H. (Philips Res. Labs.,
Eindhoven, Neth.)

METALLIZATION CORROSION IN SILICON DE-
VICES BY MOiISTURE-~INDUCED ELECTROLYSIS.
pp. 168-71. 12th Annual Procecdings,
Reliability Physics 1974. Sponsored by
the IEEE Electron Devices Group and the
IEEE Reliability CGroup. MGM Grand Hotel
Las Vegas, Nev., 320 pp., Apr. 2-4, 1974
IEEE Cat. no. 74CH0833-1~PHY

In an investigation of the factors
which determine the rate of electroly-
tic corrosion of the Al metallization in
plastic-encapasulated ICs operated in a
moist atmosphere, the surface conductiv-
ity of thermal Si0, was measured as a
function of relative humidity and temper-
ature. Electrolysis in the water film
absorbed at high relative humidity pro-
duces either protection of the Al metal-
1ization by anodizatiorn or destructive
corrosion at the anode and/or cathode.
The occurrence of protection or destruc-
tive corrosion is mainly determined by
the nature and amount of ionic impuri-
ties present in the water film and by
cemperature.

10860

'aulson, W.M. and Kirk, R.W. (Motorola
Semiconductor Prod. Div., Matls. Res.
Lab., Phoenix, Ariz.)

THE EFFECTS OF PHOSPHORUS-DOPED PASSI-~
VATION GLASS ON THE CORROSION OF ALUM~
INUM. pp. 172-3. 12th Annual Pro-
ceedings, Reliability Physics 1974.
Sponsored by the IEEE Electron Devices
Group and the IEEE Reliability Group.
MGM Grand Hotel, Las Vegas, Nev,, 320
PP., Apr. 2-4, 1974. IEFE Cat. no.
74CH0839-1~PHY

The corrosion rate of aluminum
metallization under bias was measured
as a function of the phosphorus content
of the CVD passivation glass under dif-
ferent temperature and humidity condi-
tions. The electrolytic corrosion was
the most intense at the nagative elec-
trode and the corrosion product was
aluminum hydroxide. Changing the phos+
nhorus concentration from 2 to 10 wt.
pct. increased the corrosion rate by a
factor of 25. Increasing the relative
humidity at 85°C from 85 to 100% caused
the corrosion rate to increase by two
orders of magnitude. A 30°C rise in
temperature resulted in five times the
corrosion rate., A model to account for
the observed corrosion has been pro-
posed.
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- 10861

liolloway, P.H. and Bushmire, D.W. (San-
dia Labs., Albuquerque, New Mex.)
DETECTION BY AUGER ELECTRON SPECTROSCOPY
AND REMOVAL BY OZONIZATION OF PHOTORE-
SIST RESIDUES. pp. 180-6. 12th Annual
Proceedings, Reliability Physics 1974.
Sponsored by the IEEE Electron Devices
Group and the IEEE Reliability Croup.
MGM Grand Hotel, Las Vegas, Nev,, 32¢
pp., Apr. 2-4, 1974. IEEE Cat. no.
74CH0839-1~PHY

Surface chemical analyses by Auger
electron spectroscopy (ALS) indicate
that hydrocarbon residues are frequent
cor.taminants on golé hybrid microcircuit
metallization. The primary electron
beam for AES cracks the hydrocarbon
coritaminants causing a carbonaceous re-
sidue. Lead frame bonding data demon-~
strated that a carbon regidue approxi-
rately 10 A thick was indicative of
thermocompression bond degradation.
Concentrationz of two percent ozone in
oxygen can remove a photoresist layer
approximately 200 i thick in 100 hours
at room tenperature. This restores
thermcompression bondability of gold
surfaces.

10862

Gurev, H.S. (Motorola Semiconductor
Prod. Div,, Matls. Res. Lab., Phoenix,
Ariz.)

SENSITIVITY OF CURRENT PULSE BURN-OUT
TESTING TO THE GEOMETRY OF DEFECTS IN
ALUMINUM METALLIZATION. pp. 187-95
12th Annuai Proceedings, Reliability
Physics 1974, Sponsored by the IEEE
Electron Devices Group and the IEEE Re-
liability Group. MGM Crand Hotel, Las
Vegas, Nev., 320 pp., Apr. 2-4, 1974.
IEEE Cat. no. 74CH0839-1-PHY

In this paper we will demonstrate
that the current pulse test, when pro-
perly conducted, will detect defective
step coverage. We will present experi-
rentai evidence that the worst case for
defective metallization step coverage
detecticn by pulse testing, an extreme-
1y sharp notch 500 & wide which reduces
minimum metal thickness to only 7% of
nominal thickness, can te readily de-
tected by this technique. Such a notch
is barely resolvable by SEM inspection
and might rsadily escape routine SEM
screening. We will also demonstrate
that previously reported fajilures of
the pulse test in detecting defects can
be attributed te the use of multiple
pulse testing of a single metaliization
stripe vhich can heal defects and pre-
vent their detection,

10863

flarman, G.G. (U.S. Dept. of Comrerce,
Natl. Bur. of Standards, Flectronic

Technol. Div., Inst. of Appl. Technol,,
Washington, D.C.)

A METALLURGICAL BASIS FOR THE NON-DE~
STRUCTIVE WIRL~-BOND PULL-TEST. pp.
205-10. 12th Annual Proceedings, Re-
liability Physics 1974. Sponsored by
the IEEE Electron Devices Group and
the IEEF Reliability Group. MGM Grand
Hotel, Las Vegas, Nev., 320 pp., Apr.
2-4, 1974.

IEEE Cat. no, 74CHO839-1-PHY

Non-destructive wire-bond pull
tests are often specified by high-reli-
ability electronic device users in
order to eliminate weak, poorly made
wire ronds. The pain problem with the
test has been in establishing a pull-
force level vhich will assure that the
bonds are adequately strong but will
not damage them during the test. In
th: present work, factors affecting
the non-destructive wire-bond pull-
test ar~ examined. The variables, such
as wire and bond-loop elongation, bend
georetry, bond deformation, and the
mean and standard deviation of the de-
structive bond pull test are studied
tc determine their inf“luence on the non-
destructive test. Di.ferent pull-force
criteria are derived for wire with high
elongation, such as is used in power
devices, and for wire with low elonga-
tion, typically used for bonding inte-
grated circuits.

10864

Flaskerud, P. and Mann, R, (Electronic
Arrays, Inc., Mountain View, Calif.)
“SILVER PLATED LEAD FRAMES"™ FOR LARGE
MOLDED PACFKAGES. pp. 211-22, 12th
Annual Proceedings, Reliability Physics
1974, Sponsored by the IELE Electron
Devices Group and the IECE Reliability
Group. MGM Grand Hotel, las Vegas,
Nev., 320 pp., Apr. 2-4, 1974, 1EEE
Cat. no., 74CH0839-1~-PHY

This paper discusses the economics
cf various gold substitute systems. 1In
addition, the paper presents data which
demonstrates the reliability of molded
packages using silver piated lead frames.
Reliability data on Life, 7Temperature
Cycling, 85°C/85% RH and Solderabilicy
Testing is presented. Silver plating
is an econcmical and reliable system
for use in rmolded packages for MOS-LS?
devices,
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10865

Pietrucha, B.M. and Reiss, E.M. (RCA,
Solid State Div., Somerville, N.J.)

THE RELYABILITY OF EPOXY AS A DIE AT-
TACH IN DIGITAL AND LINEAR INTEGRATED
CIRCUITS. pp..234-8. 12th Annual Pro-
ceedings, Reliability Physics 1974,
Sponsored by the IEFE Electron Devices
Group and the IEEE Reliability Group.
MGM Grand Hotel, Las Vegas, Nev., 320

PP.,» Apr. 2-4, 1974, 1EEE Cat. no.
74CHO0835~-1~-PHY

Mechanical screening has shown that
epoxy provides a positive die-to-sub-
strate interface capable of withstand-
ing a high degree of themmal and physi-
cal stress. Silver migration and metal-
lization corrosion were not observed
during the visual inspection. Histo-
grams of leakage parameters show that
outgassing of epoxy does not affect thre
stability of an integrated circuit, even
after 600 hours of exposure to tempera-
ture stress. There was no significant
degradation in the leakage parameters
during test, Analysis of outgassing
constituents reveals no substantial con-
centrations of ionizable compounds which
might contribute to contamination-type
failure mechanisms.

10866

Stanley, A.G. and Rader, C.M. {(MIT, Lin-
coln Lab., Lexington, Mass.)

LEAK DETECTION OF INTEGRATED CIRCUIT AND
OTHER SEMICONDUCTOR DEVICES ON MULTI-
LAYER CIKCUIT BOARDS. pp. 239-42, 12th
Annual Proceedings, Reliability Physics
1974. Sporsored by the IEEE Electron
Devices Group and the IELE Reliability
Group. MGM Grand Hotel, Las Vegas, Nev.,
320 pp., Apr. 2.4, 1974. IEEE Cat. no.
74CHO0839-1~-PHY

The radioisotope leak test has been
modified to detect leaks, in integrated
circuits and other devices mounted onto
ruitilayer circuit Yoa:ds. over the en-
tire range from 10-1 to 10-9 atm. cc per
second. The method combines radiation
shielding techniques with three sequen-
tial tests using krypton-85, The test
program has succeeded in detecting a
significant number of leaky components
on electronic boards for a hiah reli-
ability space application.

10867

Lawson, R.W. (British Post Office Tele-
commun, Headquarters, Res. Dept., Engl.)
THE ACCELERATED TESTING OF PLASTIC EN-
CAPSULATED SEMICONDUCTOR COMPONENTS.

ppP. 243-9%. 12th Annual Proceedings,
Reliability Physics 1974, Sponscred by
the IEEL Electron Devices Grouvg and the
IEEE Reliability Group. MGM Grand Hotel,
Las Vegas, Nev., 320 pp., Apr. 2-4, 1974.
IEEE Cat. no. T4CHO839~-1-PHY

The primary objective of the test
programme was to establish whether a
valid acceleration technique is possi-
ble for the prediction of the long term
reliability of plastic encapsulated bi-
polar semiconductor components. lMost
emphasis has been placed on humidity
testing but no generally accepted life
accelerased test has emerged.

10868

Kriegler, R,J. (Pell-Northern Res., Ot~
tawa, Can.)

JON INSTABILITIES IN MOS STRUCTURES.

pp. 250-8. 12th Arnual Proceedings, Re-
liability Physics 1974, Sponsored by the
IEEE Reliability Croup. MGM Grand Hotel
Las Vegas, Nev., 320 pp., Apr. 2~4, 1274,
IEEE Cat. no. 74CH0839-1-PHY

Sodium and a few other alkali metal
impurities, introduced during proces-
sing into the 8i0; gate insulator of
MOE devices, are easily ionized and are
sufficiently mobile even at low temgera-
tures to cause a considerable drift of
the electrical charactexistics of MOS
devices. This paper reviews methods of
detecting the presence of molile iors
and discusses techniques for reducing
the concentration of impurities or

eliminating their deleterious electrical
effect.

10869

Woods, M.H., (RCA Labs.. Princeton, N.J.)
INSTABILITIES IN DOUBLE DIELECTRIC STRUC-
TURES. pp. 259-66. 12th Annual Proceed-
inas, Reliability Physics 1974. Spon-
sored by the 1EEE Electror Devices Group
and the IEEE Reiiability Croup. MGH
Grand Hotel, Las Vegas, Nev., 320 pp..
Apr. 2-4, 1974. IEEE Cat. no.
74CH0839-1-PHY

In this paper we will be cencerned
with silicon device instabilities due to
changes in the electrical properties of
the insulator structure. For the rost
part these instabilities arc due te
changes in the space charge in the insu-
lators. Instabilities are shown to arise
from polarizaticn, alkali rigration and
fixed interface charges, conductivity
differences and the forration cof slow
and fast oxide states due to the applica-
tion of high electris fields in remery

devices,
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10870

Nicollian, E.H. (Bell Labs., Murray
1ill, N.3.)

INTERFACE INSTABILITIES. pp. 267-72.
12th Annual Proceedings, Reliability
Physics 1974. Sponsored by the ICEE
Electron Devices Group and the IEEE Re-
liability Group. MCM Grand llotel, Las
Vecas, Nev., 320 pp., Apr 2-4, 1974.
IEEE Cat. no. 74CH0839-1-PHY

A review will be given of the in-
stakilities of MOS field effect transis-
tors caused by the time variation of the
electrical properties of the $i-8i07 in-
terface during device life. Changes in
interface properties can e accelerated
by heating without bias and heating with
negative bias applied to the gate, The
specific topics discussed will include
how fixed oxide charge and interface
trap densitities change with accelerated
aging, the effacts of these changez on
the cheracteristics of MOS field effect
transistoxrs, and how these changes can
be minimized to achieve better reli-
ability.

10871

Pcwe}l, R.J. (RCA lLabs., Princeton,
N.J.

ELECTRON INJECTION AND TRAPPING IN
PYPOLYTIC Al,03. p. 298, 12th Annual
Proceedings, Reliability Physics 1974.
Sponsored by the IEEE Electron Devices
Group and the IEEE Reliability Group.
MGM Grand Hotel, Las Vegas, Nev., 320
Pp.. Apr. 2-4, 1974, IEEE Cat. 2b,
74CH0839-1-PHY

In this paper, high-field injec-
tion and pheto~injection into Al,04 are
investicated using new experimentai
techaiques which maintain constant the
interface field and injection current,
thereby permitting independent deter-
nination of injection and trapping char-
acteristics. A preliminary rodel is
presented to explain the large differ-
ence between thermal and optical trap
octivation endrgies,

10872

Fuls, E.N. and MacArthur, D.M. (Bell
Labs,, Murray Hill, %.J.)

A SEALED TUO-LEVEL METAL SYSTEM USING
TUNGSTEN. pp. 299-303. 12th Annual
Proceedings, Reliabiliry Physics 1974,
Spensored by the IRNEE Electron Devices
Croup and the IELE Reliability Group.
MGM Grand liotel, Las Vegas, Nev,, 120
pp.. Apr 2-4, 1974, IEFE Cat. no.
FACHORI 91 -PHY

A 2caled two-level retallization
syster using tungsten has been develop~
od at Bell Labs., for LSI MOS fabrica-
tion, Tunagsten is used for both gate
and interconnec.ine c.etal and ig sealed

54

from corrosive environments by an upper
layer of Si N4. Beam leads are provided
at the perighety through via holes in
the nitride for circuit access. Accel-
erated aging tests were performed to
evaluate the chemical, mechanical and
electrical stability performance of this
systen using both test chips and an
actual 1024 bit dynamic RAM.

10873

1

Freeran, E.R. and Beall, J.R. (Martin
Marietta Corp., Denver, Colo.)
CONTROL, OF ELECTROSTATIC DISCHARGEL
DAMAGE TO SEMICONDUCTOR. pp. 304-12.
12th Annual Proceedings, Reliability
Physics 1974. Sponscred by the IEFE
Electron Devices Group and The IEEE
Peliability Group. MGM Grand Hotel,
Las Vegas, Nev., 320 pp., Apr. 2-4,
1974. 1IEEE Cat. no. 74CH0839-1-PHY

The possibility of electrostatic
discharge to so~e types of semiconduc-
tors is common knowledde. The list of
types that are susceptible concinues to
grow. Three failure mechanisme and
susceptibility criteria are identified.
Test techniques and results are pre-
sented that were used to correlate
damage thresholds to field failures. A
discharge circuit formulated from empir-~
ical test data and pertinent literature
is discucsed. Survey data demonstrates
that stored charges sufficient to pro-
duce part damage are present at all
levels ot production flow. Recormenda-
tions are presented for reducing elec-
trostatic discharge exposure of parts
during handling, installation, and test.

0874

Anon.

Solid State Technol. 17, no. 4, 120 pp.,
Apr. 1974

Solid State lechnol. 17, no. 7, 56 pg.,
July 1974

Solid State Technol. 17, no. 9, 98 pp.,
Sept., 1974

Solid State Technol., 17, no. 10, 98 pp.,
Oct. 1974
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1047¢

Carnes, J.E. and Kosonocky, W.F. (RCA
Labs., Princeton, N.J.)

CHARGE-COUPLED DEVICES AND APPLICATIONS
Sclid State Technol. 17, no. 4, 67-77,
Apr. 1974

Charge-coupled devices (CCD's) re-
present a new concept for silicon inte-
grated circuits. This article reviews
the basic operatiun of CCD's including
their operating limjitations, methods of
fabrication, and experimental results.
The varinus potential applications of
CCD's are also described.

10876

Kern, W. (RCA Corp., David Sarncff kes.
Center, Princeton, N.J.)
CHARACTERIZATION OF LOCALIZED DEFECTS

IN DIELECTRIC FILMS FOR ELECTRON DEVICES
(FART II). Solid State Technol. 17, no.
4, 8 pp., Apr. 1974

Capabilities and limitations of
various types of analycvical methods for
detecting and characterizing localized
imperfections in typical dielectric
£iims used in present-~day silicon semi-
conductor device technology are survey-
od and compared. Dielectrics and insu-
lators of particular interest include
thermally grown silicon dioxide and
layers of vapor derocitec silicon di-
oxide, silicate glasses, silicon nitride
aluminum oxide, and complex silicates in
thicknesses ranging from several hun-
dred angstrors to several micrometers.
The analytical methods discussed in
some detail include optical contreast
microscopy, scanning esectron micro-
scopy, self-healing dielectric break-
down, selective chemical etching,
electrolytic decoration, liquid crys:al
techniques, electron-probe microanaly~
sis, and icn microprobe nass analysis.
Serveral additional methods are bricf-
ly noted. Particular smphasis is
claced on recent improvements achieved
in these analyticil methods. Appiica-
tions are discussed and i{liustrated
with typical examples, and trenda in
future developments are indicated.

10877

Bishop, R.A. (RCA, Solidé State 5iv.,
Sudbury-on-Thares, Engl.) and Carley,
U.R. {RCA, Solid State Div., Sorer-
ville, X.J.)

FUNDAMENTALS OF COZ/M0OS5 INTEGRATED CIR-
CUITS. Solid State Technel. 17, no. 4
85-9 Apr. 1974

The devaloprent of the technoicay
tha* rakes possible sirultanecus f{abri-
cation of n-channel and pe-channel retal-
oxide sericonductor (MCS) transistors

b

e

on the same semiconductor vellet has
given rise to a new family of monoli-
thic integrated circuits, viz., a ser-
jes of complementary-syrretry/retal
oxide sermiconductor (COS/MOS) devices,
This article discusses the MOS tran-
sistors used in COS/MOS integrated cir-
cuits, descrikes basic CNS/MOS building-
klock elerments, und explains the built-
in protection against high~voltage tran=-
sient and inherent high roise impunity
of these integrated circuits. In addi-
tion, the major periormance characteris-
t.ics of COS/MOS devices ar: ccrpared
with those of other commercially avail-
able digital integrated circuits.

10878

Livesay, W.R. (Radiant Energy Systems,
Newbury Park, Calif.)

COMPUTER CONTROLLED ELECTRON-BEAM PRO~
JECTION MASK ALIGKER., Solid State
Techrol. 17, no. 7, 21-6, July 1974

Photolithographic processes in mic-
roelectronics have been pushed to their
resolution limits and, ae & recsult, new
techniques have been proposed both in
electron~-beam microfabrication and X-ray
lithography. However, these new techni-
ques, though demonstrated on an RSD
scale, are not readily adaptaktle to a
production pro~ess. An electron-bear
projection system is described which has
been specifically built for production
and enables submicron structures to be
defined over a large irace format (three-
inch diareter}. The electron projection
svstem described features computer con-
trolled mask-tc~wafer aiignrent and an
automatic handling system for processing
wafers in vacuum.
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10279

Thompson, L.F. {(Bell Labs., Murray
Hill, N.J.)

DESIGN OF POLYMER RESISTS FOR ELEC~
TRON LITHOGRAPHY (PART I). Solid State
Technol., 17, no. 7, 5 pp., July 1974

Electron lithography requires both
negative and positive resists which
have been designed to capitalize on
these advantages such as resolution,
line width, control, etc., which the
technique offers. Design of polymer
materials for electron resists requires
a detailed understanding of electron
scattering and radiation chemistry.
This article describes the application
of fundamental theory to the design of
a family of negative resists based on
copolymers of ethyl acrylate and glyci-
dyl methacrylate and poly (olefin sul-
fone) positive resists. A review of
electron resist development is also in- .
cluded.

10880

Bates, D.J. (Watkins-Johnson Co., Palo
Alto, Calif.) and Silzars, A. and Bal-
lonoff, A. (Tektronix Inc., Beaverton,
Cre.

SOME RELIABILITY ASPECTS OF ELECTRON
BOMBARDED SEMICONDUCTOR POWER DEVICES.
Solid State Technol. 17, no. 7, 31-5,
July 1974

Electron Bombarded Semiconductor
or EBS power devices have presented
some unique relizbility problems to the
developers. Recently, many of the de-
sign and processing difficulties have
been overcome and devices have now de-~
monstrated over 12,500 hours of cw oper-
ation. With further significant im-
provements to be expected, increasing-
ly better performance can be anticipated
in the future. This article discusses
some of the reliability improvements
and describes the development of reli-
able, radiation resistant semiconductor
targets.

10881

Cohen, B,G. (Fes. Pevices, Inc., Ber=-
keley Heights, N.J.)

INFRARED MICROSCOPY-SOME APPLICATIONS TO
SOLID STATE DEVICES. Solid State Tech-
nol. 17, no. 7, 36-.0 pp.. July 1974

The diffe. onces between inlrared
and visible li¢“_ microscopy are ues-
cribed. The optimum region of the in-
frared for examination of solid state de~
vices at high resolution is the region
near 1000 nm. This optimum is determined
by the optical properties of the materi-
als and by the technonlogical state of
optical glasses and lens elements. Ap-
plications of IR microscopy to semicon-~
ductor devices are demonstrated. Thesc

36

incluvde the detection of metallization.
defects, dislocations and microcracks in
transistors and integrated circuits.

10882

Ramsey, T.H., Jr. (Tex. TInstr. Inc.,
Dallas, Tex.)

CRITICAL PARAMETERS IN GLASS SEALED
CERAMIC PACKAGES. Solid State Tech~
nol. 17, no. 9, 6 pp., Sept. 1974

The continued and increased use of
crystallizing solder glass or glass-
ceramic seals has created a need for a
better understanding of seal dependent
characteristics in order to improve
yields and reliability. One of the main
requirements for good quality seals is
an effective glass control program based
on differential thermal analysis data.
In addition, the gecmetiic characteri-
zation of the glass and ceramic are
equally important and must be precisely
controlled, particularly in the criti-
cal seal area. By understanding the
glass characteristics which are required
for a reliable and effective hermetic
seal, problems can be pinpointed and cor-
rected within a minimal time. A well
controlled sealing process can easily
result in 99% or better seal yields.

10883

Thomas, R.W. (U.S. Air Force, Griffiss
AFB, RADC, N.Y.)} ané¢ Meyer, LD.E. (Tex.
Instr., Inc., Dallas, Tex.)

MOISTURE IMN SC PACKAGLS. Soulid Etate
Technol. 17, no. 9, 56-9, Sept. 1974

Water in SC packagcs is knovn to ke
a necessary condition for many well
known failure mechanisms. The measure-
ment of water hermetically sealed into
an SC package is a trail planted with
many pitfalls. This article discusses
the results of a program to estaklish
better measurement procedures and gives
the somewhat surprising results from
five independent laboratories analyz-
ing packages sealed under controlled
conditions.
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10884 1088¢
Bull, D.N, (Motorola, Inc., Commun,
Div., Fort Lauderdale, Fla,)

ADVANCES I LOW TEMPLRATURE DIE BONDING
TECHNIQUES. Solid State Technol. 17,
no. 9, 60-5, Sept. 1974

Miller, L.F. (IBM System Prud. Div.,
East Fishkill Facility, Hopewell Junc-
tion, N.Y.)

SCREENABILITY AND RHEOLOGY. Solid State
Technol. 17, no. 10, 54-60, Oct. 1974

When hybrid microcircuits were
first produced, the active devices
were either encapsulated in standard
packages or eutectically die bonded to
gold plated tabs. During assembly,
these packages or tabs were attached
to the film circuit with a low tempera-
ture solder. Sensitivity of the film
resistors to the high temperature as-
sociated with eutectic die bonding
(epoxy die bonding at this time was
nct reliable even if applicable) re-
quired this prepackaged approach. Since
thesn, circuit density has increased and
the requirement of many active devices
further complicates the process with
die parameter shifts and bond pad leach-~
ing (floating) effects. Now several
techniques have bezn developed to attach
the die directly to the module which
avoids or reduces these affects. Al=o
menolithic device assembly of heat sen-
sitive dice can use these techniques to
advantage.

10885

A brief summary of some of the charac-
teristics of polymer solutions which af-
fect rheology is presented. <Certainly,
the rheology of thick film pastes is
very pertinent to their screenability.
However, rheological phenomena are so
complex, and it is so difficult to formu-
late a universal definition of screen-
ability, that screening performance can-
not always be predicted on the basis of
rheological measurements., For example,
the rates of shear observed in actual
screening processes, and the more subtle
implications of visocelasticity, which are
examined here, can limit predictions of
screenability. The article has three
purposes: to provide a backaround on
the rheology of polymer solutions, to
show how rheology can be niodified wnd
controlled, and to provide sone exariples
relating to these considerations in thick
film pastes. It is intended to comple-
ment recent papers on the prediction of
screenability,

10887
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Nufer, R.W. and Pugliese, F.G, (IBM
Systems Prod., East Fishkill Facility,
Hopewell Junction, N.Y.)

TRANSFER CIRCUITRY MODULE TECHNOLOGY.

Franconville, F. and Kurzweil, K. (Com-
pagnie Honeywell Bull, Saint-Quen, Fr.)
and Stalnecker, S.G. (Microcircuit Eng.
Corp., Mount Holly, N.J.)

Svlid State Technol. 17, 10, 98 pp., SCREEN: ESSENTIAL TOOL FOR THICK FILM
Oct. 1974. 1973 NEPCON-EAST. New PRINTING. Solid State Technol. 17, no.
York, N.Y. 10, 61-8, Oct. 1974
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A new, low-cost plastic packaging Many variables in thick-film print-
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technique for semiconductors is dis-
cussed, with details relating to sub-
strate fabrication, molding techniques,
and selection criteria for encapsulating
materials., A description is given of
the process by which a precisely plated
circuitry pattern is conveyed into a
finished substrate by transferring the
circuitry from the mold on which it is
plated to the substrate during a con-
ventional modling sequence. This trans-
fer circuitry concept and the develop-
ments related to defining the plated
circuitry by use of permanent dielectric
coatings are also presented. Details
are provided on a plated-pin~to-cir-
cuitry interconnection, circuitry pla-
ting, and the mechanisms of the trans-
fer and adhesion of the circuitry to

the polymezr, The fabrication of pinned
DIP modules (and, in particular, area
array modules that employ high I/0

ing have been studied and described in the
literature. They refer generally to paste
behavior and princing conditions. A re-
latively neglected item in the thick-
film process is the stencil screen which
must be of high quality for successful,
repeatable printing. Different screen
types are reviewed, and comparison of the
metal mask versus the emulsion screen
different applications are presented.

The main characteristics and advantages

of direct-emulsion type screens are dis-
cussed in terms of screen quality con-
trol for repeatable printing with special
attention to screen tension evolution
duing its lifetime and to selection of the
proper solvent for screen cleaning. The
influence of various screen parameters will
be documented by typical printed examples
and , e+hods of control of these parameters
:n oroc :ction will be described.

counts) exemplifies the extendability of
this technology.
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10688

Ricker, T. and Schwing, C. (AEG-
Telefunken, Ger.)

THIN FILM STRUCTURES WITH A GAP WIDTH
COMPARABLE TO THE FILM THICKNESS FAB-
RICATED BY SPUTTER ETCHING. Solid
State Technol. 17, no. 10, 69-72,
Oct, 1974

For special applications in micro-
wave integrated circuits or optical wave-
guides, distances between conductors are
needed which are on the order of or
smaller than the conducting layer thick-
ness. Obviously such a structure can-
not be realized by chemical etching he-
cause of the undercutting which allows
nc gap widths smaller than about twice
the film thickness. A DC diode sput-
ter etch process is described yielding
a gputter etch rate of the insulating
masking layer which is considerably
smaller than that of the conducting ma-
teriai. With this technique wall an-
gles of about 60° are achieved with no
undercutting.

10889

Bonis, S.A. (Raytheon Co., Sudbury,
Mass.)

DRYING UP A SEMICONDUCTOR PACKAGE.
Electronic Packaging and Production
14, no. 2, 46-56, Feb., 1974

Electrochamical etching of nich-
rome resistors in sealed ICs is caused
by a surface layer of adsorbed mois-
ture from the interior package atmos-
phere. A technique for preventing this
type fallure is by the formation of a
porous aluminum oxide desiccant inside
the lid.

10890

Sharp, H.E. {[CE Space Div., Houston,
Tex.}

FEASIBILITY OF INVESTIGATION OF ION IM-
PLANTATION HARDENING OF LINEAR CMIS CIR-
CUITS, Final Rept., Dec. 1972-June
1974, 133 pp., June 19274,
NO0014-73-C~0224

This report documents an eigliteen
month effort to determine the feasibil-
ity of hardening a CMOS linear circuit
(operational amplifier) to the effects
of steady state ionizing radiation.

The hardening techniques investigated
were: Al ion implantation of the gate
oxide in N-channel devices and “"sinter~
ing” for P-channel. units, Variations
in jon energy and fluence, the type of
gate metallization, and the sintering
temperature of the gatc metallization
wére observed to have significant ef-
fects on radiation resistance. The
study results show that it is feasible
to harden the monlithic operational
amplifier against a total does of 106

88

rad (Si). These devicei were %mplanted
with 10 Kev Al ions (10*°2 p/cmé) and had
carbon crucible gate metallization sin-
tered at 500°C for 10 minutes, The com~
puter model of the circuit reproduces
the ubserved experimental results and
verifies the interpretation of the re-
sponse.,

10891

Stanley, A.C, (MIT Lincoln Lab., Lexing-
ton. Mass.)

REVIEW OF HIGH-RELIABILITY PROCUREMENT
PRACTICES IN THE SEMICONDUCTOR INDUS-
TRY. Rept. no. ESD~TR-74-11, Tech.

Note 1974-2, 33 pp., Jan 11, 1974.

AD 773 883, F19€28-73-C-~0002

High-reliability procurement prac-
tices in the semiconductor industry have
been reviewed in the 1light of Lincoln
inu, experience over the past two years.
The merits and drawbacks of different
vipes of product assurance methods and
specification systems are described. A
different kind of procurement method is
froposed, in which devices are obtained
from the vendors in wafer form on the
bhasis of stringent wafer accoptance
tests and subsequently processed on a
controiled line under strict quality con-
trol conditions including in-process
quality control teste, positive lot crn~-
trol and exhausitve screens.

10895

Chapman, B.N. (U, of London, Imperial
Coll, London, Encl.)

THIN-FILM ADHESION, J. of Vacuum Sci.
& Technol. 11, no.l, 106-13, Jan./Feb.
1974

Adhesion is of vital interest in
thin-film science because the fragile
film relies on the underlying substrate,
and the adhesicn between the two, for
durability. 1In addition, the formation
and structure of the film depend on the
adhesive interacticn lLeotween the deposit-
ing material and the subatrate. Despite
its general relevance, adhesion is one
of the aspects of thin-film science
about which ifttle is known. A consic-
erable problem arises with the measure-
ment of adhesion, or more precisely with
its lack of susceptibility to measurement.
The approaches that have been used are
reviewed. A further problem is concerned
with the meaning and relevance of “ad-
hesion”, and this point will be discus-
sed from both the practical and theoreti-~
cal points of view., Based as much on
empiricism as on understanding, some
means of modifying adhesicn have been
found and these also are reviewed.
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Huythornthwaite, R.F.,, Molozzi, A.R,
and Sulway, D.V. (Commun. Res., Centre,
Dept. of Commun., Ottawa, Ont., Can.)
RELIABILITY ASSURANCE OF INDIVIDUAL
$BMICONDUCTOR COMPONENTS. Proceedings
of the IEEE 62, no. 2, 260-73, Feb,
1974

Where small numbers of highly reli-
ablae semiconductor devices are required,
conventional methods of procurement are
found to have deficioncies. An approach
to procurcment is proposed which is cost
effective, accommodates new device types,
and assures reliability in the individual
device. Although principally applied
to silicon planar transistors, the ap-
proachk can be extended to other semicon-
duc-or types. A critical evaluatio- irn
made of th~ manufacturer and his techi.o-
logy. T ‘evices obtained from each
dif! iser sr &re grouped into sepac~
ate ots oelected tests are performed
on thcse lots in order to discover pos-
sible “ailure mechanisms., Tests may in-
volve simple electrical measurements or
detailed technicues such as scanning
electron micxoscopy and X-ray micro-
probe analysis.

10897

Birey, H. (Istanbul U., Gen. Phys. Dept.,
Istanbul, Turkey)

METALLIC ALUMINUM PARTICLE CONCENTRA-
TION IN ALUMINUM OXIDE THIN FILMS. J.
of Appl. Phys. 45, no. 9, 3946-8, Sept.
1974

Two different methods based on the
tunneling junction model and the optical
model are used to determine the metallic
aluminum particle concentration in alum-~
inum oride thin films prepared by therm-
al evaporation of pure aluminum under
appropriate vacuum conditions. The con-~
centration determined from these two
models agree with each other at high
concentrations and show considerable de~
viation at low concentrations.

10898

Stach, J., Rupprecht, D., Turley, A.

et al. (Penn, State U., University
Park, Penn.)

BORON NITRIDE DIFFUSION FOR LSI PROCES-~
8ING., Rept. no, ECOM-0299-F, Final
Repr. 5% pp., Mar. 1973, AD 762 612

This report describes the proper-
ties and behavior of boron nitride dif-
fusion wvafers for use in LSI processing
The results of the investigations oon-
ducted include the determination of pro-
per handling procedures, Bj04 grcwth and
volatilization kinetics, furnace parame-
ters, and roliability and reproducibil-
ity.

108¢3

Xahl, F.0. (Corning Glass Works, Elec-
tronic Matls. Dept.,, Corning, N.Y.)
ELECTRONIC ENGINEERING WITH GLASS ANC
GLASS CERAMICS. Reprinted from Cera-
ric Ind., Apr. & May 1974

Glass has a broad range of proper-
ties that has led to its wideuse in the
electronics induscry to contain, con-
trol, transmit or block electromagne~
tic energy in most pz~ts of the spec-
trum. Many of the specialty glasses
used in the semiconductor industry,
2nd the importance of providing adequ-
ate protective films for silicon de-~
vices and integrated circuits are dis-~
cussed. The photographic process is
basic to the manufacture of semicc iduc-
tor devices and integrated circuits.

10900

Dalton, R.H. (Corning Glass Works,
Appl. Chem. Res., Corning, N.Y.)
HOW TC DESIGN GLASS~TO-METAL JOINTE,
Reprinted from Prod. Eng., 10 pp.,
Apr. 26, 1965

Properties of metal and glass are
often compiementary; what one lacks,
the other has. Together they cover a
range from the icst conductors to the
best ins lators, from high transpar-
ency to high opacity, frowm ductile to
brittle, from ferromagnetic to diamag-
netic, from highly inert to reactive,
Many design reguirements are solved
best by using them together--introduc~
ing the problem of joining metal and
glass, Five methods are stcwn: Me-
chanical, Adhesive, Direct Fused, Solder
Glase and Metallized. Primary consid-
erations dictating design are the
strength of glass and the factcrs that
affect fracture.

10901

Gleason, W.A. (Corning Glass Works,
Corning, M.Y.)

FIVE WAYS8 TO SEAL GLAS TO METAL. Re-
printed from Matls. in Casigu Eng.,

3 pp., 2pr. 1960

Five variety of seals are illus-
trated, 1) Solder glass used to join
aluminum to glass tubing. 2) Glass
metallized with thin layers of silver.
3) Compression seal showing a glass
window in a bronze bushing. 4) House-
keeper seal with thin (0.0005 in.) moly-
bdenum foil sealed to glass of class of
quartz mercury are lamp. 5) Housekeeper
seal between copper and glass.

[N

v e b e e



S A I TR R e T TR S e S et nl e o v -

10802

Dalton, R.K. (Corning Glass Works, Cor-
ning, N.Y.}

SEALING WITH SOLDER GILASS. Reprinted
from MAm. J. of Phys. 32, no. 6, 479-82,
June 1964, Talk 31Von at the Labora-
tory Workshop Juanfarence on Inexpensive
High Vacuum Techniques. Sponsored by
the MIT Science Teaching Center and the
Commission on College Physics. MIT
Mar, 25-27, 1963

A discussion is given of the advan-
tages and limitati>nc of the techniques
of sealing with solder glasses, o!f the
characteristics which a glass must pos-
sess to be suitabie for solder sesling,
and of the properties of some of the
available solder glasses.

10303

Degan, J.J. {(Beil Labs., Merrimack Val-
ley, Nass.)

FOCUS ON EFFIC’ENCY: CCOMPUTER GRAPHIGS
FOR HIC DE: “GN. Bell Labs., Record 52,
ro. 9, 286-92, Oct. 1974

with fast~increasing customer de-
mands for sarvice, operating Telephone
Companies need¢ new and improved compo-
nents for their transmission systems.

To speed the devalopment of such key sys-

teix components as hybrid integrated cir-~
cuits, Bell Labs'. enginears are using
computar-supported graphics terminale
and faster model-making facilities.

10904

PRIMER ON MICROPROCESSORS. PART I.
Electronic Prod., pp.,b25-32, san. 20,
1975

Not sincz the development of the
transistor in 1948 has any product or
technology offered such an exciting pro-
mise of things to come as the micropro-
cessor. Applications span the entire
realm of electronics and extend into
new areas where existing technologies
had never before penetrated. This arti-
cle reviewa microprocessur basics, such
as software, the advantages and disad-
vantages of microprocessors, and what to
look for when choosing a microprocegsscr.

10205

Hobson, L. (Burr~Brown Res. Corp., Tu:-
son, Ariz.)

HIGH TEMPERATURE EPOXY/DOUBLE STACK EX~-
PERIMENT. 11 pp., Dec. 4, 1974

Double stacked chips had the same
test rasults as single chips, and there-
for=, double ztacking is an acceptable
process for a thin film resistor chipa.
The burn in portion of the testing is a
worst case for the effect of oower dis-
sipation, therxefore, tiis only sariables

90

undetermined, is chip size and passiva-
tions. Both of these are best measured
by centrifuce. Future testing should
only require evaluation of chip size
and passivation.

10906

Xratz, J. (Buckbee-Mears Co., St.
Paul, Minn.)

TO0 STAMP OR TO ETCH-HOW TO CHOOSE.
Electronic Packaging and Production,
4 pp., Feb, 1372

A discussion cf the processes and
a formula for determination, whether to
stamp or etch, depends on volume. Two
basic procssses arc available to the
manufacturer of lead frames and similar
precision couponents: etching (photo~
chemical maraining) &nd precision metal
stamping. Choosing between the two for
a given requirement requires some basic
knowledge of the capabilitiss and me-
chanics of both. The xight choice can
save precious time and a great deal of
morey for a manufacturer.

10907

Gage, B.P. (Boeing Co., Seattle, Wash.:
EMP HARDLNING OF GFE. Rept. no. AFtL-
TR-74-61, Rept. no. D224-10023-1,
Final Rept. 121 pp., July 1973. BAD
918 276L. F28601-72-C-0028

This report presents a preliminary
methodology for the analysis and EMP
hardening of Government Furnished Equin-
ment (GFE). Trke ENP analysis and hard-
ening techniques presented in the EMP
Clectronic Analysis and Design Handbooks
were used as a basis for formulating
this methodology. The proposed methodo-
logy considers design factors related
to the unique problems associatel with
m.iifying existing equipment (e.g., cost
ant logistics.)




109¢s

Gage, B.P. (Boeing Co., Seattle, Wash.)
EMP ELECTRONIC DESIGN HANDBOOK. Rept.
no. AFWL-TR-74-58, Rept. no. D224-10019-
1, Final Rept. 212 pp., Apr. 1973, AD
918 277L. F29601-72-C-(028

This handbook providex a state-
of-the-art compilation of ¥MP harden-
ing design information in a format of
immeiiate use to «izotronic designers.
Candidate hardening rtechniques are iden~
tified and their implementation is disz-
cussed. Pertinent desigr data are pre-
sented and detailed hardcaing examples
are provided. 1In many cases the re-
gquirsd design data were generated dir-
ectly for this handbook. The appendix
provides a y2neral descripticn of the
tost prograr..

1G909

Vorzen, J.L.; Sckuable, G.L. and Xexn,
W. (RCA Corp., David Sarnoff Ree. Cen-
ter, Princeton, N.J.)
PROCESSES FOR MULTILEVEL METALLIZATION.
J. of Vacuum Sci. & Technol. 11, no. 1,
60-9, Jan./Feb. 1974

Pilm deposition and etching techni-
quez for producing multilevel metallized
structures on complex devices are re-
viewed, Emphasis is placed on process
procedures for controlled cortoucing of
topographic features induc-' during pat-
tern etching, technigues for ensuring
coverage by deposited films of topo-
graphy intrcduced into the substrate,
and the dielectric deposition procedures
that enhance breakdown strength and min-
imize pinholes. Broadly, the classes
discussed are:

. Metallization techniques that 'e-
duce susceptibility to electromigre-
tior. and hillock formation and that
ensure stap coverage.

. Dielectric ceyosition technijues
that rasult in good step cover: ye,

low stress, and low pinhole density.

. Photolithoyraphic and et:zhing
tecaniques that can taper stups gener-
ated in the films and that Zo not form
pinholes.

10911

Csa'a; . (8lovak Tech. U., Dept. of
Radiot. .nol., Bretislava, Czechoslov.)
and rrank, H. (Tech, U. Prague, Dept. of
Snlid State Eng., Prague, Czechoslov.)
IN?INENCE OF SURFACE TREATMENT OF SILI-
CON ON THE EFPECTIVE IMPURXTY CHARGE DEN-
8I1¥ IN BURPACE STATTS OP MOS STRUC-~
TURES. Solid-State Electronics 16, nc.
9, 985-9, Sept. 1973

The influence of various methods of
mechanical, chemical-mechanical and
chemical surface treatment of n-—-type
(100) orfented silicon on the effective
imgurity charge density in surface

91

stactes of MOS structures and their homo-
geneity fc- the giver treatment was
studied. Values of charge density, N
were svaluated from high-freque:icy C-c
curves of MCS structures. It was found
that the preoxidation surface treat-
sent of silicen influences the uffec~
tive surface charge density in » de-
finite manner. The most suitibie treat-
rent fournd was a chemical etch in
gaseous HC1l following mechanical polish-
ing. The homogeneity and value of N s
depend on the thickncss ¢f the etched-
off surfzce layer.

10912

Leuenbercer, F, (Centre Electronique
Horloger, S.A. Neuchatel, Switz.)
VAPOUR-LEPCSITED SILICON DIOXIDE FOR
DEVICE APPLICATIONS. Thin Solid Films
22, no. 3, 245-53, July 1974

Silicon dioxide layers deposited
from the vapour phase at low tempaca-~
tures are extensively applied in inte-
grated circuit technology. Aoplica-~
tions include doped oxide diffusion
sources, protective layers and cross-
over insulators in multilevel metal-
lization systems. This paper shows the
f2as:b’lity of obtaining a 8i03-5i in-
terface whose electrical characteris-
tics closely approach those of thermal-
ly grown 5i0,~5i sandwich structures.
Interfise state densities lying in the
lov i0*Y em=2 vl range have been de-
ternined from quasi-static C(V) measure-
ments. The results of excess noise
measurements made nn depo~ited gate
oxide 2ad thermaily grown gate oxide
MOSFETIX are in reasonabls agreement with
the intorface state denrity measurements.
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10913

Bennett, A.G. (Bendix Corp., Tech. Com-
run., Eansss City, Mo.)

THE EPFECT OF RAPIDLY CHANGING VOLTAGES
ON TRICR-YILM RESISTORS. Rept. no. BDX
613-1i085 (Rev.) Rept. no. EP4717€00,
rinai Rept. 2% pp., May 1974. AT(%9-1)-
613 USAEC

Permancnt resistance changes in
thick-fils film resistors are linked to
dv/dt sensitivity by this study conduct-
8d to determine the mechanisms respon-
sible for these undesirable effect-.

The resistor is viewed us a network of
circuit elaments, and an sxteansion of
previous theories is proposed to relate
the effects of rapidly changing poten-
tials to increased stress or. the micro-
scopic distributed capacitsaces and re-
sistances that comprise thick-fi{lm struc-
tures and cause resistance reduction re-
suiting from dielectric breakdown and
particle fusion.

10914

McCaughan, D.". and Rushner, R.A. (Bell
Lubs,, Murray Hill, N.J.)

ION MIGRATION EPPECTS IN R.F, "SPUTTER
CLEINING” OF DIELECTRIC FILMS. Thin
Soliid rilms 22, no. 3, 359-63, July 1974

We have shown that r.f. backsputter-
ing or "sputter cleaning” of dielectric
films may cause: {1) the transfer of im-
purities from ona sample to another or
from the uubstrate table to previously
clean saxples: and (2) ion wigration ef-
fects wi'rin 8i0; films which are ex~
pected to cause gross degradation of
"sputter cleaned” devices. Such deqrada-
tion may rot be annealable, since anneal-
ing does not cause the resmoval of mobile

impurities, as haz been shown previously.
These results are ir sgreement with the

previously presented theory of the lon
migration proceos.

10915

Popova, L.X., Vitanov, P.X. and Antov,
B.Z, (Central Inst. for Componenis,
Bulgaria)

C-~V AND I-V CHARACTERICTICS OF MIS
STRUCTURES WITR PYROLYTIC S4C, AS DI~
ELECTRIC, Thin Soiié FPilms 3, no. 1,
15-22, Aug. 1974 -

The C-V and 1-V characteristics of
MIS capacitors with pyrolytically de-
posited 510, as dielectric have been
studicd. Two faatures were found to be
typical: & son-aquilibrium lowering of
the capacitance in (e inversion mole,
and a2 b jak in the original I-V charac-
teristics. These eff-.>ts appear after
& given value of the 1w ative voltage
has been applied on the metal electrode.

92

A qualitative trestment attributc¢~ the
observod effects to the considera (¢
conductance of the dielectric.

10816

Anderscn, J.D. (bexdix Corp., Tech.
Comewin., Xansas Tity, Mo.)

REAU-~ONLY MEMORY IMPLEMENTATION STUDY.
Rept. no. BDX 613-1053 (Rev.) Rept. no.
PDO-6984754, rinal Rept. 56 pp.. Avy.
1974. AT(29-1)-613 USAEC

Electrically-alterable rcad-only
memory {ROM) units have been incorpora-
ted into gproduction test equipment. 2ro-
duction quantity costs of ROM's enable
practical use of these large scale
integrated (LSI) circuits in design of
skma.l-quantity equipmen:. One produc-
tion testing is fully automated with
six 4000-bit memories and twenty-two
256-bit memories as the control fsa-
ture.

10917

Wiley, T.A. (Bendix Corp., Tech. Comaun,
Kansas City, Mo.)

FARLY PRODUCTION HISTORY ON HYBRID MIC-
ROCIRCUITS CONTAINING BEAM-LEAD SEMI-
CO:NDUCTORS., Rept. no. BDX 613-1116
(Rev.), Rept. PDO 6984750, Topcial Rept.
28 pp., Aug. 1974. AT(29-1)-613 USAEC

Data from hybrid uicrocircuit pro-
totype development and sarly coded elec-
tronic-switch production revealed that
the bear-lead devices used in these hy-
brids are more reliable than the chip-
and-wire active devices used .in pre-
vious applications. Yields at the var-~
ious procezsing levels were better than
expected, and the overall microcircuit
yield was mcre than S50 percent. Because
of stringent quality requirements, this
yield is considered acceptable, but is
inproving with cumulative preduction ex-
perience. Seven types of microcircuits
for the coded switch are row being manu-
factured or a scheduled bzssis, and cur-
rert problems are not sufficient to ad»
versely affect production schedules.
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10918

Smith, L.W. and wilson, B.G. (Bendix
Coxrp., Tech. Commun., Kansas Cicy, Mo.!)
AUTOMATIC TESTING AND EANDLINC OF BEAM
LEAD TRANSISTORS AND DIGOES. Rept. no.
BDX 613-1081, Technol. Spinsff Rept.
15 pp., Mar. 1374. AT(29-1)-613 USAEC

A Bendix designed system eleciri-
cal tests all devices received in an as

etched array, moves the good devices in~

to an uxpanded array, &nd facilitates
visual inspection. The system allows
econoaical 100-percent testing and has
greatly increased quality levels in
next asgexblies,

10919

Tapp, C.M. (Sardia Labs., Albugquerque,

New Mex.) and Wiley, T.A, (Bendix Corg.,

Kansas City, Mo.)
A REVIEW OF HYBRID MICROELECTRONICS.
Rept. no. SLA-73~1963, 59 pp., June 1574

The intent of this repoxt is to suc-

vey Sandia and BKC experience with WHar

Reserve (WR) hybrid microcircuits. Gen-

erai time scales for WR {stockpiled nu-
cleior weapons) hybrid microcircuit ce-
velornent and use. The history of hy-
brid circuits will ther be kyiefly re-
viewed. The presently 2vui-ing eaxly
produciion experiencze will be summari-
zed. The technology advances now beisna
developrd ard some future projeoctiuns
will the: be discussed. Conclusions
that can be drawn from the experience
are also diecrised.

19020

Knutson, R.E. jandia Labs., dy%rid Eng.

oiv., Albuquer =, Hew Mex.)

CER!NMIC SUBSTT . *“ POR HYBRID MICROCIR~
CUIT APPLICATION Rept. no. SLA-73-
0886, 82 pr., Se, . 1973. N74-15881

This report describes the various
investigations undertaken and the test
procedures developed to evaluate¢ high
densityr unglazed alumina substrates for

use {-. thin £ilm hybrid microcircuit ap-

plicezions. 1In eddition to of .aining
an increased understanding of substrate

material, this project cu.mirated in the
purlication of an official Sandia rater-

ia; specification. A fairly detaile?
explanation of certain aspects of che
specification is also jncluded,

1¢921

Stoner, C.L. {Sandla Labr.., Mech. De -
sign Civ., Albuquergue, New Kex.)
PROTECTIVE CARRIEH AND IDADING SYSTEM
FOR B:IAM LEAD SEMICC:IDUCTOR DEVICES.
Rapt. no. SLA-74~0052, 21 pp., Apr. 1974

The ohjective of this project was
to develop a method for handling indi-
vidual beam lead devices in preduction
quantities for testing at high and low
temperatures and to provide the capabil~
ity for power burn~in without degrading
the device. Prior methods for testing
beam lead devices at hich snd low temp~-
eratures anc burn-in under pow:r was
performed Ly removing the devices from
the wafer array and bonding thenm to a
circuitry. Omly a small sample ccu 4
be tested because once bonded; ¢:: Gu-
vices could not be removed fvom the
test circuitry.

10522

93

Helloway, P.H. and Long, R.L. (Sandia
Labs., Supporting Technol. Div,,
Albuquerque, Now Mex.)

EVALUATION OF PRE-BOND ETWJANTS IN HY-
b. XD MICRCCIRCUIT PROCESSING. Rept:.
no. SLA-73-1049. 66 pp., Nov. 1373

In order to remove a surface chro-
miun oxide contami-:ant vhich interferes
with thermocompre~ion bondi.g, Sandia
Labs. presently u’us a pre-bond chemi~
cal etching step in its hybrid microc.r-
cuit (HMC) processing. To solve a p:~~
Guction processing protlem, five diffsr-
ent etchants were tested t. determine
vhich most effectively increased the
thermocompression bondability of HMC's.
Two different potassium iodide plus
iodine ctches were shown to be marginal
in restoring bondabiliiy. Limited dsta
on ceric ammoniun sulfate aud sodium
cyanide etchants indicated they could
restore bondubility. Extesnsive date
deronstrated that a ceric ammoniw: ni-
trate (CAN) etchant restorad the bond-
ability of HMC’s, did not change the
surface topography, did not cause t=in
film deadhesion, and did not cauwse
deleterious effactr during accelerated
aging tests. The incorporation of CaN
as the pre-bond etchant in AMC proces-
$1ing .ag recommended,
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30923

Hampy, R.E. and Wright. R.Z. (Sandia
Labs., Hybrid Eng. Div., Albuquerque,
New Mex.)

PEELIMINAPRY PHOTOLITHOGRAPHIC PROCE~
DURES POR HYBRID SUBSTRATES WITH CON-
DUCTIVE VIAS. Rept. no. $SLA-73-0805,
26 pp., Sept. 1373

This memorandum describves several
phectolithographic procedures which were
develcped to provide conductive feed~
thrus or “"vias® in rybrid microcirxcuits
on 27 mil thick alumina substrates in
order to provide an electrical connec-
ticn{s) between the front and back me-
tallized conductor layers. The vias
are 25 mil diameter holes which bave
been punched in the alumina in the
green state before firing. After put-
tering the tantalur nitride resistive
layer on tha front surface, chromiuw: and
gold are deposited on the front and back
surfaces and in the holes by vacuum evap-
oration using a3 rotating planetary f'x-
ture. During tie subsequent etching
phases uscd to define the resistors s~d
conductors on the top surface, the chio~
miwr-geld in the vias must be protected.
Several photolitiiographic procedures
have been develc ed to provide this pro-
tection and are Jescribed in the report.
The most promising approach is based on
luminating solid sheet photoresist on
both surfaces.

10924

Lodi, R. (Sperry Res, Center, Sudbury,
Mass.) and Dodaon, 4. (Sandia Labs.,
Albuquerque, New Mex.)

OPERATION AND RADIATION HARDNESS OF
FULLY DECODED 16 x lv MNOS - REPROM
INTEGRATED CIRCUIT. Rept. no. SLA-~
73-7053, 12 pp.

This paper describes the operation
and performance characteristics of a
fully dercded radlation hardened 256-
bit MNOS REPROM integrated circuit. Ex-
perimental data cstained after cxposing
the zircuit to 10° rads total dose will
be pressanted in conjunction with anaiy-
sis which pradicts the circuit behavior
from the characteristics of the indivi-
dual transistors used with the circuit.

10925

Bushmire, D.W, (Sandia Labs., Hybrid
Zng. Div., Albuquerque, New Mex.)
DEVELOPMENT LF PRODUCTION DEFINITION AND
ASSOCIATED PROBLEMS OF THE MC2305 HY-
BRID CIRCUITS. Rept. no. SLA-73-0806,
June 1369-Dec. 1971, 24 pp., Sept. 1973

This report describes the 3andis
procurement experience with the MC2305
thin £film hybrid microcircuits. The
MC2305 radar is a part of the MX3 amming,

firirg, and fusing system. These cir-
cuits use tantalum nitride as yegis-
tor material and aluminum as conductor
material. The applique parts are chip-
on-channel semiconductor devices znd
barium-titanate capacitors held down
with epoxy. The interconnect system
includes three-mil and one-mil aluminam
wires with ultrasonic bonding. The dis-
crece devices {capacitors, transistors
and diodes) were nrocured from outside
veadors by Collins Radio and assembled
on the thin film subsirate at Collins
Radio, Specifications for the discrete
devices and the completed hybrid cir-
cuit were originated at Sandia Labs.

10926

Sandia Labs., Matls. Analysis Div.,
Albuquerque, New Mex.

STUDIES OF Cr-Au THIN FILMS USED IN HY-
BRID MICROCIRCUITS. ¢. no. SLA-73-
793, 32 pp., Sept. 1973. AT(29-~1)-78%

The capabilities of analytical tech-
niques applied to the Cr-Au problem are
described in terms of their applicability
to the characterization of these and
other films. The results and conclusions
of this HMC system are then descriked in
some detail.

10927

1]

Bushmire, D.W. (Sandia Labs., Supporting
Technol. Div., Albuguerque, New HMex.}
EFFECTS CF ELECTRICAL PROBING ON BEAM
LEAD BONDING. Rept. no. SLA-73-943,

18 pp., Feb. 1974

This process evaluation was per-
formed to determine the effect of elec-
trical probing on beam ‘ead bonding.
Visual inspection of bean lead devices
has shown that varicus amcunts of physi-
cal damage to the gold plated beams oc-
cur during electrical probing. This re-
port describes the results of beam lead
bonding on devices that have received
various amcunts of physical damage on
the beam due to electrical probing. The
amount of device beam damage is related
to the probe control rather than the
number of times the devices are probed.
It appears that 100t visual inspection
is the most effective method of identi~
fying ood”™ or “"had” beams after probing.
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10928

Lerons, R.A. and Quate, C.F. (Stanford
U., Microwave Lab., Standord, Cal.f.)
INTEGRATED CIRCUITS AS VIEWED WITH AN
ACOUSTIC MICROSCOPE. Appl. Phys. Let~
ters 25, no. 5, 251-3, Sept.l, 1974

The images cf a high-frequency bi-
polar transistor obtained with an acous-
tic microscope are compared with those
of a differential interfere: e optical
microscope and a scanning electron mic-
rescope in order to illustrate that the
acoustic microscope can be used in a
reflection-type mode to obtain quality
pictures of a surface containing inte-
grated circuits.

10329

Learmer, L. and Smith, C.E. (Singer
Co., Kearfott Div., Little Falls, N.J.)
HIGHER LEVEL PACKAGING STUDY FOR AADC
PROGRAM. Doc. no. Y254A064, Final Tech.
Rept., Peb. 1972-Sept. 1974, 124 pp.,
Rug. 20, 1974. NO0019-72-C-2270

An advanced prototype electronic
packaging system, known as the "AADC
Higher Level Package” has been designed
and fabricated. The unit incorporates
the features that are tc be applied in
the packaging of the All Applications
Digital Computer {(AADC). Characteris-
tics of the Higher Level Package and its
major elements such as the 146 pin zero
insertion force, cam operated connector
and the Basic Bnilding Module (B3M),
which can retain a 3 inch diameter LSI
wafer in a hermetic enciosure, are de-
scribed.

10930

Anon.

AUTOMATED MASX ALIGNERS IN SEMICONDUC-
TOR MANUFACTURE. Circuits Mfg. 14, no.
5, 88-9, Hay 1974

In semiconductor device processes
for integrated circuits and LSI, sever-
al successive photolithographic steps
require accurate aligrment of each mask
on the silicon slice over the detail
visible thereon from previous steps.
Accuracy cof masks and of the alignment
operation has increased by over tenfold
during the last decade. Using the best
manual machings available at precent,
human operators meet these requirements
with difficulty. Recently, newly avail-
able equipment performs the wafer-to
mask alignment to better than one micron
cormpletely automatically. One such ma-
chine utilizes machire recognition tar-
gets put into the mask at the step-and-
rapeat Jevel.

95

10931

Anon.

BREAKING CHARACTERISTICS OF LASER-
SCRIBED WAFERS. Circuits M#g. 14, no.
5 p. 76, May 1974

Wafer scribing already represents
a major industrial application for
lasers, and their importance to the
electronics industry in this and other
applications will continue to grow as
manufacturing personnel develop more
scphisticated techniques for using them.
Two factors cortrcl scrilking quality.
1} Bending stress applied to a scribed
wafer causes local stress at the scribe
line greater than that at points out-
side the kerf and the effects of the
sharp notch. 2) Foz clean, reliable
wafer cracking, stress enhancement must
become so large that stress at the
scribed line greatly exceeds the maxi-
men yield strength of the material.
But, simultanecusly, stress at a point
distant from the kerf must remain much
less than the materizl’'s minimum yield
strencth.

10932

Anon.

BUYING CUSTOM LSIXI: A WELL-WRITTEN CON-
TRACT CAN KEEP YOU FROM GETTING BURNED.
Circuits Mig. 14, no. 8, 2 pp.,

Aug. 1974

Ovex the last few years, many com~
mercial and industrial electronic sys-
ten houses made major commitments to
upgrade their product lines by using
custom LSI circuite. In many cases
commitments were not met, resultine in
losgses of millions of dollars. Under-
standing the typical problems in pro-
ducing and procuring cuctom LSI inte-
grated circuits can minimize such los-
zes. A list cf check points shculd be
considered before deciding on an LSI
vendor, such as: Design, Masks, Frcces-
sing, Testing, Assembly and Final Test.




10933

Anon.
THIN FILMS AND SURFACE PREPARATION.
Circuit Mfg. 14, no. 8, 2 pp., Aug.
1974

Hollow cathode cross-field sputterx-
ing provides the following benefits:
1) surfaces may be irregular and the
substrates may be thick., 2) Since the
targets are not bonded to a holdexr users
may exchange targets by single removal
and replacement. Elimination of hond-
ing permits almost 1008 reclaiming of
precious metals. 3) Anode gas bleed al-
lows dc sputtering cf reactive metals.
4) Process deposits material at high
rates and produces coatings of good un~-
iformity in thickness and resistivity
and without gaseous inclusions. 5)
Lower than conventional sputtering
voltages make the process attractive
for producing MOS and Schottky barrier
devices, and any charge-couples devices
very sensitive to scft X-ray radiation.
6) Substrate temperatures remain low,
between 40-80°C. 7) Users of this
type of equipment have reported 60-80%
coverage of vertical walls. 8} Sub-
strate rotation helps produce streas-
free deposits. 9) Deposition effici-
ency equals approximateiy 22%.

10934

Anon.

PABRICATING MAGNETIC BUBBLE MEMORY
OVERLAYS: SUBTRACTIVE ETCH POLLOWS
THREE METAL DEPOSITICNS. Circuits Mfg.
14, no. 8, p. 19, Aug. 1974

Making bubble memories economical-
ly vequires an inexpensive method for
fabricating bubble over lays. Such over
lays must include all functions needed
to generate, propagate, sense and anni-
hilate magnetic bubble domains. 1I3M's
overlay fakrication technique consists
of three metsl deposition steps follow-
ed by a subtractive etch. Evaporation
of Ni-Fe onto a glass substrate in a de
in-plane magnetic field deposits a 200
A magnetoresistive film, the platinc
surface for subsequent electrcdeposi~-
tion steps. Portions of the film ba-
come sensors for the magnetic bubbles
after the £/.aal etching.

10935

Anon.

CHECKING SEMICON CHIPS: TECHNIQUE ENDS
THE NEED TO EYEBALL EACH AND EVERYONE
Circuits Mfg. 14, no. 8, p. 16, Aug.
1974

Before capping, semiconductor
chips generally undergo visual examina-
tion. Although this examinstion suc-

i cessfully scresns out bulk surface de-
: fects, it is subject to human srror

98

azd prov:ides 50 means ftor discovering
f{laws not connzcted with surface irre-
yelarities. One alternative to visual
inspecticn employs a laser to detect
visible and invisible chip defects.

When this laser scanning system photo-
exciczs chips, individual fingerprint
signals result. Each pulse of radiation
frur the laser photogenerated free elec-
trong and holes in the chip. These car-
viers produce eloctrical signals at the
:erxinals. Signals vary depending on
the defects mragent.

10936

Anon.

ELECTRORIC MATZRIALE PROCESSING IDEAS:
PROM SUBSTRATLSG v IC FABRICATION.
Circuits Mfq. 14, ao. 2, 58-9, Feb. 1574

The characteristics that different
substrate iatexials of<axr the engineer
{physical propertiss, adhesion mechan-
isms, dielectric constant and varieties
of surface defecta) are summarized.
Different substrate mattrials currently
used to prodiuce thin fiin circuits are
all a compronise pf sany different fac-
tors which musi &2 cunridered in select-
ing the best sub:trate xaterial. In
general, the a2s-fired substrate seems
the best conxprosize and Is finding ever-
increasing appiication. 7The advantages
and disadvantages of the Jdevices are
dsacribed:

. PMCS vs BIPOLAR

. NMCS vs PMOS

. CMOS vs XMOS

. 808 vs CMCS, N#l3. PMOS

10937

Anon.

ADVANCES IN SEMICONDUCTOF DIVICE EABRICA-
TION. Circuits Mfg. 14, no. 2, 7 pp.,
Peb. 1974. 1973 IEEE Elecctyvun Devices
Meeting, Washington, D.C., lec. 3-5,
1973

This synopsis covers auci diverse
topics as ion implantation, divlectric-
junction isolation, compurer-xided design
techniques, simultansous fabrication of
vertical transistors, and othar fabrica-
tion technologies.
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Anon.

DISPLAYS, HYBRILS AND MANUFACTURING
TECHNOLOGY. <Circuits Mfg. 14, no. 7,
S pp., July 1974

An outline is givzii of the advan-
tages of the difl{erent display techno-
logies a:d also a description of trends
vizible in today's display market.
Listed in this arvicle are the follow-
ing subjects of discussion:

1) Liquid crystal watch displays.

2) LED's for the future trends in LED
technology

3j Standards for hybrid microcircuits

4) Manufacturing circuitry

5) Making LSI circuits with a thick
fiim multilayer process

6} Simplifying hybrid fabrication

7) Fabricating reproducible thick
fiim resistors

8) Hybrids - the tuning problem

9! Materials for better hybrids

Proponents of the different display

techniques all maintain that their de-

vices will make the breakthrough into

mass use, with tresmendous progress just

around the proverbial corner. Oaly

time will tell just whi~h one will do-

minate.

209139

Sr.all P.->cision Tools, San Rafae!,
Calif.,
SEMICONDUCTGR BONDING RANDIOOK. 1974

An indepth discussion of bonding
process and bonding tocl parazeters is
presented. A detalled analysis of pro-~
pexr bonding techniques and common bond-
ing fsults is performed. The reliabil-
ity aspects of various bonding techni-
ques and materials is illustrated.

19940

Lin, H.C. and Chawla, A.S. . of Mary-
land, Dept. of Llec. Eng., (.llege
Park, mMd.)

EIGH DENSITY MEMORY. Final Rept.,

Apr. 1972-pDec. 1973, 64 pp., 1273.

AD 781 919. NO0014-67-A-0239~0022

MNOS capacitors have been fabri-
cated which involved the setting up of
equipment for MNOS processing.
for using such capacitors have been de-
signed. The fabricated capacitors
have been evaluated ané€ their charac-
teristics have been found promising for
their use {n the non-volatile mesmory.
An MNOS capacitive mesory structure has
been designed. In particular a design
of an 8 x 8 memory matrix has been com-
pleted. This design includes nask mak-
ing for the varicus fabrication steps
like diffusion epitaxy and aluminiza-
tion. Fabrication of the MNCS 8 x 8
satrix mermory is underway.

10941

Xoike, 5. a.a2 Kambara, G. (Matsuchita
Elsczironics Corp., Semiconducteor Group,
Res. Lab., Takatsuki, Osaka, Japan)

THE OPTICAL WRITING OF MNCS5 MEMORY WITH
Au DEEP TRAPS. Solid-~State Electronics
17, no. 9, 954-6, Sept. 1974

Pecently, optical properties of
nonvolatile semiconductor necories,
using a princigple of the photo-irjec-
tion of carriers through deep trays in
insulating iayers, have generated nucn
of the interest in applications to op-
ticzl input pattern memories. In the
case of the MNGS memory, it has been
known that the deep traps distribute
at the silicen dioxide-silicon nitride
interface and play an importent role in
th* operation mechanism. CUnfortunately,
their operation has been limited to the
high energy wave length region such as
ultraviclet light. However, the possi-
bility of the optical operation of the
MNOS merory in the low energy wave
length region was reported recently.
buring the course of an investigazion
of the MNOS mezory, we found 2 fact
that in addition to above deep traps,
another kind cf deep traps present at
the silicon-silicon dicxide interface
as well as in the depletion region also
affect the characteristics of the MNOS
nexory. B8y the use of Au-diffusion in
order to introduce the deep traps in
the regions, a new type of photosens:-
tive MNOS memory operating in the visi-
ble and infrared light regions was cb-
tained.
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10942
Szekely, G.S. fSyster fvaliat: n (nc.,
Los Angeles, Calif.)
RELIABILITY ASSURANCIL CRITYRIA FUR FILM-
HYBRID MICROCIRCLITS. np. 385-4¢C.
1973 Symposium on Reliab:il:ity in bLlec-
tronics. Budapest, Hun:., hLov. !!-16,
1973

A brief overview s ,iver _f zne

particulars affectiny reliali.ll; 3assSur-
ance for thack-f1lm and fcr shir-filr
hybrid integratec <circuits. feleltec
aspects are disc bsed, SuUCh as* sieci-
fications for hybrids, a three-*ier

specification syster,
checklist for custer
logical detarls and
stability of laser-t

3
tors, evaluaticn cf v Lohe ¢
thick-f1lr inks and pastes, roal -
ual inspection reject crit : -
pleted hybrid circu:its, na:l %
desirable epoxy adhes:ve . *
ment, and status o! induastr
sional standardization act:
the technical areas c¢: nyor
cuits.

10943
Armstrong, W.E. and Tell:iver, ..
(Motorola Semiconductor Prod. I:iv.,

Phoenix, Ariz.)

A SCANNING ELECTRON M
GATION OF GLASE r’OW

CIRCUIT FARRICATION.

hem. Soc. 121, no. 2,

It has bee: shown that an
v ,i-h.

I
3
"
[
@

‘t
-

in the conceniration ¢ rhosphorcus
a vapeor-depcsited oxide can change the
viscosity-temperature character:istics
of the film to cause "f{low' at terpera-
tures as low as 1000°C. In addit:ion,
this oxide flow can be :urther enhanced

by annealing the glass 1in oxygen ¢
Steam amblents rather than in inert
gases. Finally, the technicue was
shown to improve Step prefiles as 1t
was applied to: (1) steps fror poly
silicon lying under the phospho-sili-
cate nlass film, (i1i) thick oxide steps,
and (iii) "contact wincow" openings.

10944

Herlir, M.A., Weiss, H.G. and McWhorter,
A.L. (MIT, Lincoln Lab., Lexington,
Mass,)

ADVANCED ELECTRONIC TECHNOLOGY.

Rept. no. ESD~TR-72-237, Quart. Tech.
Summary, May 1l-July 31, 1973, 18 pp.,
Aug. 15, 1973, AD 768 394

Rept.. no. ESD~TR-73-262, Quart., Tech.
Summary, Aug. 1-Oct. 31, 1973, 17 pp.,
Nev. 15, 1973. AD 774 451

Rept. no. ESD-TR-74-209, Quart. Tecn.
Summary, Feb. l-Apr. 30, 1974, 17 pp.,
May 15, 1974, AD 78! 380. F19628-73~
C-0£002
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These reports review progress on
Tata Systems, Speech Understanding Sys-
ters, Sersmic Discrimination, Education-

al Techneclogy Program, Radar Measure-
ments, FAA Interactive Graphics, and
ATC Surveillance/Communication Analysis

w4 Planning.,

cdwarids, AJJ. (U.S. Army Matl. Cormand,
Jdarry Ciarend Labs., Washington, D.C.)
BIN-: ILM BYBRID MICROCIRCUITRY. PART

.. 5UXCAR CIRCUIT FOR A CURRENT HDL
F'Ey SYSTIM, Revt. no, HDL-TM-73-10,
Tech, Mer., 22 wp., May 1973,

A

D Jug (91

A thin=-f1lr hybrid version of the
toxcar Jircurt for a current HDL fuze
syster was Jeveloped. A single circuit
was .aid cut and a computer program
en tC jenerate 4 identical circuit
rns Jsing a computer-tape driven
er. The resistor-conductor patterns
oduced by standard photolithoqgraph-
n1jues, and discrete chip devices
caipacrtors, and transistors
cned with conducting epoxy ce-

"4
-]

ad-out pxns were made by therno-
on wire bonding to complete the
abrication, Preliminary elec-

0t
[2]

0
e

1

1 tests 1indicated scceptable in-

crn lcsses of approximately 0.6 dB

: -frev"ency roll-off points in the
.
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10946

Morris, H. (U.S. Navy, Nav. Ordnance
Lab., Silver Spring, Md.)

PROPOSED HYBRID MICROCIRCUIT FLAT PACK-
AGE DESIGNS. Rept. no. NOLTR 73-76,

20 pp., Apr. 4, 1973. AD 761 153

This report describes a need for
a new type of multi-lead flat package
to house hybrid microcircuits for use
in application with connectors developed
under the U.S. Navy Standard Hardware
Program. The problem is that several
types of edge~-connect or leadless pack-
ages compatible with similar types of
connectors are being fabricated by the
industry to house integrated circuits
or large-scale integyration devices, but
there are none available to package hy-
brid microcircuits. 1In this report
several designs of multilead hybrid
microcircuit ceramic flat packages are
described, and design models are pre-
sented.

10947

Schafft, H.A. (U.S. Dept. of Commerce,
Natl. Bur. of Standards, Inst. ..~ Appl.
Technol., Electronic Technol. Div.,
Washington, D.C.)

SEMICONDUCTOR MEASUREMENT TECHNOLOGY:
ARPA/NBS WORKSHOP II. HERMETICITY
TESTING FOR INTEGRATED CIRCUITS. Rept.
no. NBS~SP-400-9, Final Rept., 36 pp.,
Dec. 1974

The purpose of the workshop was to
define more clearly some of the pro-
blems of hermeticity testing, to out~
line NBS efforts and plans in this area,
and to encourage the coocrdination of
efforts in hermeticity test development
and standardization.

10948

Abshire, D.J. (U.S. Air Force, Wright-
Patterson AFB, Air Force Inst. of Tech-
nol., Ohin)

DESIGN AND FABRICATION OF A VERSATILE
TESTING SYSTEM FOR MNOS. Rept. no.
GE/EE/74-22, AFIT Thesis, %3 pp.,

June 1974. AD 785 131

The versatile testing system for
MNOS is a programmable gererator that
generated wavetrains necessary to mea-
sure writing characteristics, memory re-
tention, and degradation information.
It is capable of genecrating both posi~
tive and negative pulses of different
amplitudes and widths. The generator
alsc has the capabllity of increasing
the widths of predetermined pulses
after each wavetrain has been generated,

29

Y

and halting operation when a predeter-
mined width has been reached. It func-
tions as an independent unit; once pro-
grammed it is capable of generating

the required wavetrains and measuring
the threshold voltage of a test device
without assistance from any external
device.

10950

Coverley, G.P. and Behera, S.K. (Micro-
Systems Internatl. Ltd., Ottawa, Ontario,
Can.) and Colbourne, E.D. (Bowmar Can.
Ltd., Ottawa, Ontario. Can.)

RELIABILITY OF MOS LS. CIRCUITS. Pro-
ceedings of the IEEE 62, no. 2, 244-59,
Feb., 1974

MOS LSI circuits share many of the
reliability problems associated with dis-
crete semiconductors and medium-scale
integrated circuits. However, because of
the added complexity, larger chip size,
and higher densities of MOS LSI circuits,
different approaches are needed. A
close working relationship bet 'een the
designer, manufacturer, and user--the
reliability triangle--is needed to gen-

erate the manufacturing controls, testing,

methods, and reliability assessment pro-
cedures and to optimize the performance
and reliability of the MOS LSI circuits.
Using this approach, the MOS LS1 circuit,

having more functions per external connec-

tion, can provide a more reliable system
than one of equal complexity, based on
discrete devices or less complex inte-
grated circuits. Specific areas of reli-
ability such as pattern sensitivity,
manufacturing controls, assembly, pack-
aging, and electrical testing have also
been discussed.
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10951

Hinman, P.W. and Thoennes, W.P. (Rock-
well Internatl., Anaheim, Calif.)
COMPUTER TECHNIQUES FOR ADVANCED INER-
TIAL SYSTEMS. Rept. no. AFAL-TR-74-237,
Rapt. no. C74-459/201, Final Rept.,

Apr. 1972-June 1974, 225 pp., Jct. 1974.
F33615-~72-C-1674

This document describes the re-
quirements, design, fabrication and
evaluation of a processor configured
for a micronavigation (MICRON) system.
The purpose of this advanced develop-
ment effort was to develop the proces-
sing and input/output elements which
fulfill the unique MICRON requirements
consistent with the following goals:
(1) low power, (2) small size, (3) high
reliability, and (4) low cost. The
fuadamental technicai advancements and
new systems packaging concepts derived
from the development must also be ap-
plicable to future avionics eguipment
designs.

10952

Buss, D.D., and Bailey, W.H, (Tex. Instr.
Inc., Dallas, Tex.)

INVESTIGATION OF SEMICONDUCTOR CHARGE
DEVICES. Part II. Rept. no. RADC~TR-
73-259, Final Rept., 92 pp., Oct. 1973
AD 772 638. F30602-73-C-0027

This report details the design,
fabrication, and testing of the bread-
board model of a binary spread spectrum
receiver. In determining how to imple-
ment the breadboard, both charge
coupled devices (CCD's) and bucket
brigade devices (BBD's) were evaluated.
The lacer was selected because the de-
aizn goals could be met using BBD's
which are less expensive and easier to
fabricate than CCD's, In determining
what type of filter to construct, chirp
was selected for two reasons: (1) Chirp
has certain theoretical advantages over
pn. (2) Chirp is more genexal than pn
in the sense that weighting coefficients
in a pn filter have unity magnitude,
whereas chirp welighting coefficients
are arbitrary.

10953

Opp, F., Colvin, W. and Allensworth, J.
(Tex. Instr. Inc., Radar and Digital
Systems Div., Dallas, Tex.)

RELIABLE ADVANCED SOLID-STATE RADAR.
Rept. no. AFAL-TR-74-321,

Rept. no, DM74-10-10, Final Rept.,

Aug. 15, 1969-Seri. 15, 1974, 326 pp.,
Jan. 15, 1974. F33615~70-C-1029

This report is a summary of the de-
sign, manufacture, and testing of a
1648-element, active, phased-array, mul-
timode radar for airborne use. This
test~led provided actual application
of three emerging technologies in

100
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microwave large integrated circuits,
large/medium scale integration, and sur-
face wave acouastical delay lines. In
addition, this program supplied the op-
portunity for advancing the state-of-
the-art in volume production of a high
performance, reliable, microwave inte-
grated circuit transceiver module. The
Reliable Advanced Solid-State Radar
(RASSR) was modeled after currently avail-
able radars in performance and modes of
operation. A system description is given
and special design considerations ave
outlined for the signal generator, re-
ceiver processor, computer, RF and DC
distribution, mechanical and thermal as-
pects, maintainability, and reliability,
The active antenna, transmit/receive
module is described according to func-
tional blocks with nominal performance
requirements given. Various levels of
automation of RF equipment in the manu-
facturing test facility is noted.

10954

Rockwell Internatl., Autonetcis Div.,

Anaheim, Calif.

RELIABILITY OF DEPOSITED GLASS. Rept.
no, C74-281.10/201, R&D Monthly Status
Rept., 7 pp., Dec. 1974. F30602-74-C-
0160

This status report includes the re-
sults from the hermeticity tests which
were completed on all the test samples.
Glassivation layer breakdown voltages
for three tested devices have been added
to the characterization study and an up-
date of tests performed per device is
presented.
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10955

Siekanowicz, W.W., Huang, H.C. and Pag~
lione, R.W. (RCA Corp., RCA Labs.,
David Sarnoff Res. Center, Microwave
Technol. Center, Princeton, N.J.)
ALUMINUM OXIDE PASSIVATION OF ELECTRON-
BEAM~-SEMICONDUCTOR SILICON DIODES. In-
terim Tech. Rept., 30 pp., Nov. 1, 1973.
AD 772 101. N00014-73-C-0020.
N00014~73-C-0111

DC and rf measurements have shown
that beam-evaporated aluminum oxide con-
stitutes a highly promising material
for passivation of electron-beam-semi-
conductor targets. Aluminum-oxide-pas-
sivated targets are characterized by
reverse breakdown voltages that range
from 80% to estentially the full break~
down value and reverse leakage currents
that are less than one micro-ampera.

A life of 2600 hours was demonstrated
on an aluminum-oxide-passivated target
at a current gain of 2200, a beam vol-
tage of 12 kilovolts, power and current
densities of 41.5 watts and 0.82 amperes
per sq. mm, respectively, on a 0,012-
inch active diameter.

10956

Carnes, J.E., Cope, A.D., Rockett, L.R.
et al, (RCA Labs., Princeton, N.J.)
EFFECTS OF RADIATION ON CHARGE-COUPLED
DEVICES. Rept. no. AFCRL-TR-74-0276,
Rept. no. PRRL-74-CR~-35, Sci. Rept. no.
l, Sept. 25, 1973-Mar. 24, 1974, 56 pp.,
Aug. 1974, F19628-74-C-0080

The unique properties of charge-
coupled devices (CCD's) make them very
useful for several applications. These
include imaging and memory applications
as well as signal processing uses, such
as analog delay lines, filters, corre-
lators, etc. In some applications the
devices may be exposed to high energy
radiation which could affect CCD per-
formance. The objective of this program
is to investigate and improve the radi-
ation tolerance of CCD's. To achieve
this goal, we have studies the effects
of radiation on surface channel CCD
shift registers tc establish both the
nature of the radiation effects and of
present day (unhardened) CCD technolcgy.

10958

Loeb, W.E. and White, C.E. (Union Car-
bide Corp., Bound Brook, N.J.)

PARYLENE FOR CONFORMAL INSULATION.

PP. 228-39. Proceedings of the 7achni-
cal Program. 1968 National Electronic
Packaging and Production Conference.
Long Beach, Calif., Jan. 30, 31, 1968,
Feb. 1, 1968, New York City, N.Y.,

June 4-6, 1968

A new polymer which is capable of
being formed in extramely thin films,
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has been developed. "Parylene", the
new material is deposited from the va-
por phases by a process which in some
respects resembles vacuum metallizing.
Unlike vacuum metallization, however,
which is conducted at pressures of 105
torr or below, the parylenes are formed
at pressures around 0.1 torr, actually
50 tc 100 microns. The summarization
of the physical, electrical, and therm-
al properties of the different parylenes
are presented in this article.

10959

Simons, M. (Res. Triangle Inst., Res.
Triangle Park, N.C.)

TRANSIENT SURPACE DAMAGE. Rept. no.
43U-812, rinal Rept., Dec. 1, 1972-
Dec. 31, 1973, 84 pp., Jan. 1974.

AD 782 285. N00014-73-C=0236

This report describes the results
of a study of transient surface damage
phenomena in contemporary MOS and CMOS
devices following pulsed radiation ex-
posure. Measurements made on indivi-
dual N- and P- channel transistor struc-
tures between 10-4 sec and 103 sec
after irradiation show that there are
widespread variations in radiation sen- 1
sitivity and space charge annealing be-
havior among samples prepared by differ-
ent processes and by different manufact-
urers. Response data for devices fabri-
cated on bulk silicon-on-sapphire SSOS) ¢
substrates and for various $10, and :
Al,03 gate insulators are comp&red and
discussed. The effects of radiation-in-
duced charge in the sapphire substrate
of an SOS device are explored. :

10850

Mok, T.D. and Salama, C.A.T. (U, of Touv-
onto, Dept. of Elec. Eng., Ontarion,
Can.)

A CHARGE-TRANSFER-DEVICE LOGIC CELL.
Solid-state Electronics 17, no. il,
1147-54, Nov. 1974

A logic scheme capable of perform-
ing AND~OR logic functions using charge-
transfer devices is presented in this
paper. Applications of the logic cell
are discussed. A half-added, a *flip-
flop', a majority logic gate, an analog-
to-digital and a digital-to-analog con-
verter are obtained by extending or modi-
fying the basic scheme, An integrated
MOS BBD realization of the AND-OR logic
cell is described in detail. Experimen~
tal results are presented and shown to

be in agreement with theoretical calcula-
tions




10961 still to be established and will in pait
be determined by progress achieved with
Flassayer, C., Morenza, J.L., Martinex, competing approaches.
A. et 2al. (Laborstoires d'Automatique
et d'Analyse des Systems du C.N.R.S., 10967
France)
SWITCHING PHENOMENA AND MEMORY EFFECTS Lindberg, F.A. (Westinghouse Defense and
IN N-TYPE METAL SILICON SCHOTTRY DIODES. Electronic Systems Center, Systems
Third European Solid State Device Res- Dev. Div., Baltimore, Md.}
earch Conference. Munich, Germany, HARDENED HYBRID SEMICONDUCTOR PACKAGES.
Sept. 18-21, 1973. N74 17939 Rept. no. HDL-TR~-216~1, Rept. no. 74-
0303A, Final Rept., June-Dec. 1973, 81
This paper will describe multi- PP., May 1974, AD 783 432,
state memory phenomena observed on sili~- DAAG3%~73~-C~0216
con Schottky contacts. This type of
phenomena has already been observed on The overall objective of the pro-
a large variety of heterojunctions, es- gram was to develop a hardened hybrid
sentially made from compound semiconduc- packaging technique. The package and
tors. More recently several investiga- interconnectlions rather than the inte-
tors, have reported bistable behavior grated circuit chips were the object of
on silicon devices. These offer, of interest as far as failure due to radia-
course, the important potential advan- tion was concerned. A constraint was
tages to be more compatible with inte- placed on this program to develop a pro-
grated circuits. cess which was acdaptable to mass produc-
tion with high yields.
10963
10969
Youngberg, D.A. and Lenhardt, 8.W.
(Bendix Corp., Kansas City, Mo.) Goldenberg, H.R. (Polytechnic Inst. of
CHARACTERIZATION OF THERMOCOMPRESSION N.Y., Brooklyn, N.Y.)
BONDING PARAMETERS FOR BEAM-LEAD BOND- INTEGRATED CIRCUIT RELIABILITY PREDICTION
ING. Rept. no. BDX 613-1175 USAEC., AND COMPLEXITY MODELS. Rept. no. PINY EE/
EP-74-004, Rept. no. EER 103, Sci. Rept..
Thermocompression (TC) Bonding is 119 pp., June 1973, AD 781 330.
a technique used to weld two similar N74-32707. N00014-67-A-~0438-0013
materials by application of heat and
pressure for a specific time. To ob- A method for calculating the
tain reliable, consistent beam-lead average hazard rate for a catastrophic
attachment by TC bonding, each bonding failure test using the test duration, the
parameter value must be known and con- number of failures, and the sample popu-
trolled. TC bonding schedules are lation, the failure rate can be appvoxi-
developed to determine parameter bound- mated by the number of failures divided
ary values that depend on the fundanen- by the product of the sample population
tal physics of the bonding process. and the test duration. An equivalency
This necessitates thorough TC bonder criteriar is developed that allows a
characterization {definitions of limits) transformetion between hazard nodel shapes.
This paper discusses the practical con- The nodel shapes examined in detail are
siderations of beam-lead wobble-tool the constant, the Weibull, and the piece-
bonding and describes the techniques wise linear shapes. It is shown that
used to characterize bonding tool temp- significant exrors in reliability can
erature, work-stage temperature, bond result from assuming a constant hazard.
time or wobble speed, and bond force. The principal failures modes of digital
integrated circuits are examined, and they
10964 are related to the complexity of the cir-

cuit by qualitative arguments.
Onyshkevych, L.5., Shahbender, R., Tomk-
lel,)s. et. al. (RCA Labs., Princeton,
N.J.
DESIGN, CONSTRUCTION, AND TESTING OF A
MAGNETIC BUBBLE MEMORY CHIP, RCA Rev.
35, no. 2, 216-33, June 1974

A 34-bit cyllndrical domain (bub-~
ble)memory chip with complete functions
for read, write, erase and store opera-
tions was designed, fabricated and test-
ed. Description of the design and fab-
rication steps and experimental test
data are presented. The ultimate vi-
ability of the bubble memory concept is
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10970

Varcaro, J. (U.8. Air Force, Griffiss
APB, RADC, Rome, N.Y.)

SEMICONDUCTOR RELIABILITY WITHIN THE
U.S. DEPARTMERT OF DEFENSE. Proceed-
ings of the IBEE 61, no. 2, 169-84,
Feb. 1974

This paper describes the standar-
dization and specification appreach
used by the U.S. Department of Defense
to procure veliable semiconductor de-~
vicet. A brief discussion of the back-
ground and rationale leading up to the
presant approach, and some of the exper-
ience upon which it was based, is pre-
sented. Related reliability studies and
other activities necessary to assure
effective implementation of this approach
are summarized. The emphasis in the dis-
cussioi of these studies is on identifi-
catios of failure modes and mechanisms
and the use of this information in de-
vice specification, qualification, reli-
ability testing, and reliability predic-
tion. Major consideration is given to
microelectronic-device reliability pro-
blems.

10971

Reynrolds, F.H. (Post Office Telec mmun.
Hdqtrs., Res. Dept. London, Engl.)
THERMALLY ACCELERATED AGING OF SEMICON-
DUCTOR COMPONENTS. Proceedings of the
IEEE 62, no. 2, 212-22, Feb. 1974

The rising interest in the use of
elevatel temperatures to accelerate the
life of semiconductor components war-
rants a review of the mathematical
basis of the technique, Starting from
the four reliability probability func~-
tions, the log-normal density function
is fea :ved showing how the temperature
depende. '@ of the associated cunulative
failure . .iction leesds to 5 prediction
of the component median life undexr ser-
vice conditions through the construction
of Arrhenius lines. Both steady and in-
crementally raised temperatures can be
employed to gather test data, the latter,
the step-stress method-involving a cor-
rection procedure. The analysis is i1~
lustrated by its application to test re-
sults from bipolar and MOS transistors.

10972

Anon.

PROCEEDINGS OF THE TECHNICAL PROGRAHM.,
1974 NATIONAL ELECTRONIC PACKAGING AND
PRODUCTION COMFERENCE. 248 pp., Anaheinm,
Calif., Peb. 26-28, 1974, New York, N.Y.
June 18-20, 1974

Sessions:

I  Selected Special Processing
Information Concerned with
Printed Wiring Manufacturing
Technology

163
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II Effective Methodi of Select~
ing Automated Digital Test
Equipment

IXI  Relating Reliabiliiy to Pro-
cess Control

IY Selection Criteria for Auto-
mated Analog Teat Equipment

V  Soldering-Processes and
Mechanization

VI  Automation Techniques for

Printed Circuit Production
VI Coil Wind} , Symposium

CONNECTOR SYMPOSIUM

Sessions:
I Aerospace Connuctions
11 Printed Wiring Boards Inter-
connecting Techniques
III  Nex Concepts in Interconnec-
tion Techniques

10973

Alonso, R.L. (Adar Assoc., Inc., Cam~
bridge, Mass.)

TESTING RAMS FOR THE USER--DEVICES,
BOARDS AND SYSTEMS. pp. 38~44. Pro-
ceedings of the Technical Program.

1974 Naticnal Elactronic Packaging and
Production Tonference. 246 pp., Anaheim,
Calif., Fen. 26-28, 1974, New York, N.Y,
June 18-20, 1974

Sericonductor RAM devices are ra-
pidly becoming a major factor in the
electronic industry, and most new de-
signs use semiconductor RAMS, rather
than core. Testing RAMS focused for a
ilong time on testing devices, rather
than on boards or systems. A second
phase, now gquite visible in early 1974,
is the xhif: from testing devices to
testing boazds. One might suppose that
exhaustive device testing mignt elimin-
ate cr greatly reduce the need for
board testing, but this turns ou.. not to
be so for several reasons. First, board
assembly aiways implies potential physi-
cal damage to components, or solder
splashes, bent pins, wrong componeat
insertions. Second, ahd more impo.-tant
in the case of RAMS, the board's electri-
cal environment is often far from a nomi-
nal design environment. What this means
for testing is that it is necessary to
test the combination of device-in-board
to guarantee performance.
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10974

Anen.
HOW MUCH WILL S80S HELP? Riectronics
48, no. 2, 66-7, Jan. 23,.1975

Time is running out orn the chances
of silicon on sapphire tu become the
nex: high-volume technology for digital
circuits, Once considzared the thin-
film technique that would suppla:ut bulk
silicon, SOS may have to be conteant in
a8 niche reserved for special applica-
tions such as military systems and in-
house process control.

10975

Anon.
HYBRID BONDING AND INTERCONNECTIONS.
Circuits Mfg. 14, no. 2, 8 pp., Dec.
1974

When exposed to elevated tempera-
tures, during burn-in for example, al-
uminum to gold ultrasonic bonds under-
go a degradation in strength. After
experiencing some problems with low
strength bonds on completed hybrid de-
vices, a testing program was set up to
provide suitable degradation data on
aluminum to gold ultrasonic bonds.
Other hybrid bonding techniques and bond
failures, including those resulting
“rom abrasive trim overspray, are also
presented and analyzed,

10976

Hayashi, I.

GaAs LASERS DIODES WILL BE READY FOR
OPTICAL COMMUNICATION IN THE NEAR FU-
TURE. NEC Res. & Dev., no. 33, pp. 1-14
Apr. 1974

The recent breakthrough in thes
operational life gf GuAs heterostructure
lasers should bring practical applica-
tions of these devices in the near fu-
ture. Lasers with a stripe geometry
have been operated in cw at diode cur-
rents near 100 milliamperes and have
given coherent light outputs of 10 milli-
watts in single mode. A conbination of
this GaAs laser with the low loss glass
fiber, SELFOC, has prcven tc be an at-
tractive uprical communicatio.: system.

A new packuage combining GaAs .asers will
replace the ordinary gas or rslid lasers
in a variety of applications. They will
also open up new fields of application
because of t'eir compactness, ease of
operation and low prices.

104

10977

Nagao, H., and Katayama, 8.

SILICON IMPATT DIODE DEVICE INCURPORA-
TING A DIAMOND HEAL SINK. NEC Res. &
Dev., no. 35 pp. 67-76, Oct. 1974

High power silicon IMPATT diodes
with a diarond heat sink have been de-
veloped for use in 6 GHz through 22 GHz.
Power outputs of these diodes are 2.2
watts (7 GHz band) 1.8 watts (10 GHz
band), 1.2 watts (15 GHz band) and 0.¢
watts (20 GHzband). When the operating
Junction temperature is kept below 180°C,
the failure rate of these diodes is ex-
pected to be less thun 1,000 FI?T. De-~
vice design, construction, fabrication
methods, thermal and oscillation charac-
teristics and reliadbility of the IMPATT
dlode will be outlined.

10978

Nakamura, K. and Kamoshida, M.

ELECTRICAL CHARACTERISTICS OF ION~IMPLANT-
ED p-~-CHANNEL MOS TRANSISTORS. NEC Res.

& Dev., no. 33, pp. 29-37, Apr. 1974

J. of Appl. Phys. 45, no. 1, 334-40, 1974

In this report, acceleration-energy,
gate-~oxide-thickness, and implantation-
dose dependences of the threshold vol-
tages of ion-implanted p-channel MOS
transistors will be compared with the
values obtained by using Swaneon and
Meindl's step-function-approximation.
Other device characteristics, such as
"gain” terms and breakdown voltages,
will be discussed. The ion~implanted de-
vice stability investigated by BT treat-
ments wll. be described. Anneal temper-
&ture dependence of the device stability
will also be shown. Finally, static
transfer characteristics of the p-channel
enhancement~depletion inverter will be
indicated, together with the calculated
results obtained using the theory pre-~
senfed,
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10979

Okabayashi, H, and Shinoda, D.

RANGE AND STANDANRD DrVIATION OF ION-
IMPLANTED PHOSPRORUS AND BORCN IN SILI-
CON. WEC Res. & Dev,, no, 35, pp. 10-4,
oct., 1974

The prcjected range, R, and the
projected standard ieviation, 4 Rp, of
50-260 kavV3lp ions implanted in silicon
have been measured by the C-V techni-
que. The measured Rp values sa‘isfy
the experimental relation, Rp=l.lpgn/McV,
reported for higher erergy implafitatic..
The measured 4 valums at lower eher~
gies are larger than tae theoretical
predictions. The difference shows a
tendency to decrease as the ion energy
increases and hecomes vero at batween
200 and 300 keV. The iateral scandard
deviation, 4Y, can 2130 be measured by
+he C-V technique in combinatior with
the oblique implantation techni.jue.

The measured 4Y values for both -1p and
11p at ion ensrgies studied hera . re

in good agreement with the theorecical
predictions.

10980

Raytheon Co., Equip. Div,, Tunlp. Dev.
Labs., Wayland Lab., Wayland, Mass.
RELIABILITY FAILURE RATE/MODE HKANDBOOK
SECTION 3.1. INTEGRATED CIRCUIT PAIL-
URE RATES, Tech. Std. no. 2987, Par-
tial Issue, 82 pp., Aug. 1971

This document includes a set of
tables giving the experienced field
failure rates, of intsgrxated circuits,
a prediction procedure for hybrid mic~
rocircuits and a set of graphs y'virg
the failure ratez of IC's as a function
of temperature obtained primarily from
laboratory tests of IC's at elevated
temperatures. The basic source for
this handbook is the Reliakility Analy-
sig Center of RADC operated by the IIT
Research Institute.

10981

Wwilliams, R., Goederiier, P.V. and Knox,
J.D. (RCA Labs,, Fhys. Electronics Res.
Lab., Princeton, N.Z.)

LASER SCANNING AS A T00L FOR TESTING
INTEGRATED CIRCUITS. RCA Eng. 20, no.
1, 7€-8, June/July 1974 -

Laser scanning can be used to test
integrated circuits for defects. Each
functioning element is probed by se~
quentially scanning the entire circuit
with the focused spot from a laser beam.
The mathod is descridbed and some re-
sults are shown for a simplie circult.
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10982

Rodgers, IIX, R.L. (RCA Labs., Elactro-~
Optic Prod,, CCD Mfg. and ¥ng., Lancas-
ter, Penn.)

CHARGE~COUPLED IMAGER FOR 525-LINE
TELEVISION. RCA Engx. gg, no. 1, 79-82
Jane/Juiy 1974

The operaticn and performance para-
meters are described for & CCD image
sensor having 512x320 elements (163,840
individual storage sites!. The device
is deasigned and fabricated for use in
the standard 525-1line television sys-

tem. This solid-state imager is capable

of performance superior to> that of
camera tubes with regard to signal-to-
noise ration, fresdom frem lag, and ab-
sence of microphonics., 2d3ditional fea-
tures incude its .mall size, light
weight, lcw power, and precision image
characteristics.

10983

Anon.

HOW MARY BONDS WILL ULTRASONIC WEDGES
MAKE? Circuits Mfg. 14, no. 9, 82-4,
Sept. 1974

Results from a lengthy “est program
performed by a major manufacturer of
MOS devices wera reported. Tests in
the program sought *he following objec-
tives:

. To record the number of bonds

each wedge produced,

. To determine failure modes and

reasons for damage by photographing

wed.es that show different stages
of wear,

. To develop preventative and

wedge care teéchniques, ond

. To fix concilusively the eccn-

omics of wedge use versus overall

circuit cost.
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10984 10987
Anon. Beclland, R. (Tex. Instr., Dallas, Tex.)
FLIP CHI?8 ARE JUMPING CVER BEAM LEADS, ! ASE# SCRIBING AND DRILLING OF CERAMIC
Circuits Mfg. 14, no. 9, 80-1, Sept. BSTRATES, Electronic Packaging and
1974 produs:ion 15, no. 1, 56-8, Jan, 1975
Manufacturers can easily automate Three techniques used for substrate
£14p chip hyhrid circuit assembly. separation are: prescoring, sawing, and
The sbsence of projecting, entangling laser scribing. The latter has proved
laad.. on the fiip chips permits the to be an effective tool when care is
first atep in aui~matic assembly: vib- taken to winimize the degrading proper-
gratory bowl feedi.g. Symmetrical geo- ties of slag. The high-povered YAG and
metry, stiaicht sides and solder bumps CO2 lasers have evolved from research
allow t’'e cransfer mechanism to grasp instruments to usz2ful engineering and
each chi, sirply with *he correct sida manufacturing to.1s. There are both ad-
up. Propur orientation may come from vantages and lirm!tations in using YAG and
interpretiny a symbol on the plain side C02 lasers as app.ied to ceramic scribing
of the chir or an electrical reading «nd hole drilling, and vavious problems
of the circit side of the chip. are encountered. Basic guidelines for
Smooth functioninn of these three oper- minimizing er climinating these problens
ations puts a manufacturer well on the are discussed.
way to high vield rates.
10988
10985
Anon,
tzbachk, A.L. IS PHOTORESIST BAKING GOING HZRD AND SOFT
CONFORMAL CCATINGS: MATERIALS ARD WITH INFRRRED? Circuits Mfg. 14, no. 11
TRENDS, Electronic Packaging and Pro- 7?7 pp., Nov, 1974
duction 14, no. 8§, 5 pp.. Aug. 1974
Some semiconducuor device manufac-
Properties of conformal coating ma- turers are softbaking with infrared (IR)
terials used on PC bcards and components as an energy source. A few have Lune ¢o
are continually changing to mest user IR hardbaking. Three companjes were in-
.demands. Nationwide trends toward more terviewed to find out more about this
pollution control, greater concern for trend. All three point fingers at photo-
; employee safety and increasing infla- resist manufacturers for not lnvestiga-
i tion have been a big factor in the for- ting IR baking thoroughly. Consequently,
mulation of materials which are more they say, recommendations by resist sup-
flame-resistant, less toxic and more pliers often lead to processing problems
easily repairable. Since there is no that pzevent more widespread adro%ion
perfect conformal coating a general com- of IR baking by the industry.
parison 6f advantages and limitations
for the seven listed materials will be 10989
helpful. These material types can be
used for commercial or military appli- Anon.
cations, although new fluorocarbons TESTIRG SEMICONDUCTORS: EATTLING AN
have not yet been submitted for mili- ECONOMICS OCTOPUS: WHAT PART DO YOU
tary approval. ATTACK FIRST? Circuits Mfg. 14, no, 11
6 pp., Nov. 1974
10986
whether you're manufaciurer or a
Clelford, A.P., and Payne, J.R. (Micro- user of LSI and memory devices, testing
systems Internatl. Ltd,, Ottawa, Can.) is synonymous with reliability. On the
PACKAGE DEVELOPMcNT FPOR A LARGE MULTI- other hand, the level of testing you
CHIP ARRAY, Electronic Packaging and choose to perform reflects directly upon
Production 14, no. 9, pp., Sept. 1974 your profit/loss column. Too much test-
ing leads to prohibitive costs; too lit-
A multiplicity of memory circuits ile to unacceptable reject rates., Al-
can be packaged on PC's Ly using either though a single best solution to the
plastic or hermetic DIP's., An alterna- testing dilemma seems unlikely, these
tive i{s to use the hybrid approach in papcers, may help show you a way toward
the form of a multi-chip array. The more effective, economical testing.

most efficient ussembly of an MCA pack-
age can be achieved through the use of
bear.-lead or flip-chip devices. The
beam-lead approach was taken since it is
most compatible for thermocompression
bonding onto thin-film gold metalliza-
tion, which was used for bonding layer.
More fimportantly, it gave excellent dje-
replecement characteristics.
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Anon.

PLASMA ETCHING: WHAT IT I8, WHAT IT
DOES AND WHAT IT DOEBN'T DO FOR IC MAN-
UFPACTURERS, Circuits Mfg. 14, no. 13,
4 pp., Oct. 1974

In comparison to wet chemicals,
plasra etching may offer semiconductor
manufacturers a dreanm technique. Where~
aZ, svery wet etching process requires
rinsing and drying after each operation,
plasme etching does not. Wet etching
often requires a glass costing between
the nitride layer and the photo resist
to prevent liftoff; but plasma etching
does not. In fact, according to some
reports, photoresist does not lift dur-
ing plasma etching. The process also
avoids the hassles of gstting rid of
spent reagents or toxic fumes, On thin
films, even vhen parts remain in the
plasma etching chamber 4 times longer
than necessary, lass than 0.25 micron
undercut occurs. Experiment:‘'lv,
plasma etching can produce mask aper~
tures as small as 0.1 micron; and it
routinely can give 1 micron results,
depending on photoresist. But plasma
techniques currently available in some
marketed equipment cannot do certain
crucial jobs required in the industry
for example, etching aluminum and gold;
or etching 510, and stopping at the
silicon underlayer. 1In additicn, uni-
formity of etch still poses problems
for some uses and some makes of equip-
ment. This report describes the mech-
anisms at work when plasma etches, and
delineates some of its advantages and
disadvantages as a production techni-
que.

10991

Loranger, J.A. Jr. {(Loranger Mfg. Corp.
Warren, Pa.)

THE CASE POR COMPONENT BURN~-IN: THE
GAIN IS WELL WORTH THE PRICE. Electron-
ics 48, no. 2, 73-8, Jan. 23, 1375

Besides significantly increasing
systens reliabllity, component bmrn-in
can give substantial cost savings to
the systems ruilder, as it greatly re-
duces the need for reworking and field
repair, W.ith the present state of de-
vice technology, it is considared un-
vwise to eliminate burn-in.
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riguli, E.S, (Western Elsc., Allentown,
Penn.)

VELOCITY GOLD PLATING OF IC's. Elec-
tronic Packaging and Production 14, no.
5, 6 pp., May 1974

Rapid replacement of depleted gold
ions at the plating surface results in
higher plating efficiency. Most defacts
in plating are photoresist-related, Im-
proper handling does result in many de-
fects, but experience has indicated that
the majority of them occur because the
photoresist does no* adhere properly
to the zarface of the wafer. The capa-
bility for producing relatively defect-
free gold deposits and the correspond-
ing higher chipper wafer yields as com-
pared with the conventional method. No
changes are made in the manufacturing
process, in the velocity method except
with power supply. Beyond that, no
special component or equipment normally
used in gold-plating facilities, are
employed,

10993

Himmel, R.P. (Hughes Aircraft Co., Cul-
ver City, Calif,)

THE EFFECT OF STATIC FELECTRICITY ON
THICK FILM RESISTORS. Insulation/Cir-
cuits 18, no. 10, 41-4 pp., Sept. 1972

While thick film resistive materi-
als have been improved considerxably in
recent years, many still experience a
severe and permanent change in resis-

tivity when exposed to static electricity.

This becomes a problem xhen safeguards
to prevent static electricity are not
taken during the manufacture of hybrid
circuits. Some of the latest genaraticn
of commercially svailable thick film ma-
terials have been evaluated for relative
sensitivity to static voltages. The re-
sults of this study indicate that the
presence of metal and metal oxjide ag-
gregate particles in the resistive matex-
ial causes the observed behavior.

g




10994

King, J. {Hybrid Systems Corp., Rurling-
ton, Mass.)

THICK OR THIN~FILM RESISTORS? FOR iliGH
POWER AND RESISTANCE AT LOW COST, THICK
FILMS ARE BEST, BUT WHEN HIGH PRECISION
AND TRACKING ARE IMPORTANT, USE THIN
FILMS. Electronic Design 22, no. 17,
92-5, Aug. 16, 1974. -

In hybrid microcircuits, the choice
narrows to either thick or thin-film
resistors. The best choice is dictated
by circuit requirements; there is no
clear advantage of one technology over
the other in all cases., Thi:-film re-
sistors are used where high precision,
stability and low noise are required.
But thick-film resistors have better
power handling capability and lower cost.
Of all circuit components, resistors
are the most widely used, especially in
microcircuit packaces. To a large ex-
tent, this is because thick and thin-
£ilm resistors can be made inexpensively
and in high density. Thus circuits like
digital-to-analog converters, which are
highly resistor-dependent, are a parti-
cular favorite for microcircuit hybrid
packaging.

10995

Nesselioth, M. (Motorola, Inc., Fort
Lauderdale, Fla.)

LASER TRIMMING: MANUAL OR COMPUTER-CON-
TROLLED? £lectronic Packaging and Pro-
duction 14, no. 9, 56-9, Sept. 1974

Lager systems are not available to
satisfy a variety of trimming require-
ments. Presented here are several of
the more important technical criteria
which must be considered by a buyer in
his selection of such a system. Oriqgin-
ally, C0; systems were commoniy used for
resistor trimming, but they have since
been superseded by tungsten-pumped and,
more recently, krypton-pumped YAG lasers.
A careful selection of a laser trim sys-
tem based on the many factors discussed
here should provide the user with a
capabl )ity for quickly and efficiently
trimming thick~or thin-film resistors.
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Kennedy, T.N. (IBM Corp., General Prod.
piv., San Jose, Calif.)

EVALUATING RF SPUTTERED Al,03 FOR MICRO~
CIRCUIT FABRICATION. Electronic Pack-
aging and Production 14, no. 12, 5 pp.,
Dec. 1974

The properties of RF sputtered
Al,03 films have been shown to be depen-
dent of the input power, substrate bias,
substrate temperature and sputtering
pressure. Deposition rate increased

linearly with er, and, at 6 w/cmz,

a rate of 550 A/min was obtained. The
quality of the films a2s determined by
etch rate and optical density is re-
lated to the entrapped argon in the
films; however, residual tensile
stresses, unfesirable in thin amorphous
films, were observed in films deposited
under conditions in which there was in-
sufficient resputtering, i.e., at low
substrate bias. In general, good dual-
ity, passivating A1203 films can be ob-
tained by sputter deposition at high
negative substrate bias (-100 V),
moderate sputtering pressures (5 to 20
%x 102 torr) and moderate substrate
holder temperatures {150¢C)

10997

Novak, W.T. (Cobilt, Sunnyvale, Calif.)
WAFER PRINTING FOR HIGHER YIELDS. lec-
tronic Packaging and Production 14.

no. 9, 4 pp., Sept. 1974

Semiconductor processing requires
photolithgraphic steps to define speci-
fic patterns on the wafer's surface.
This discussion evaluates the three
printing methods and indicates how to
cptimize each methnd in order to achieve
maximum yields.

10998

zaks, D.I. and Naumov, N.M.

THERMAL INTERACTION IN INTEGRATED CIR-
CUITS. Izv. Vuzov SSSR-Radioelektron-
ika XIV, no. 11, 1304-11, 1971. Tranes-
lator: Leo Kanner Assoc., Redwood City,
Calif. AD “85 985

Interactions take place in inte-
grated circuits between the thermal and
elecerical fields (thermal interaction).
This phenomenon, frequently degrading
the operation of semiconductor instru-
ments, can be used for creation of low
frequency range integrated circuits.
Several examples of such circuits and
models of them are examined.
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10999

Goryunov, N.N.

PROPERTIES OF TRANSISTORS DURING CON~
TINUCUS OPERATION AND STORAGE. Biblio-
teka po Radioelektronike. Svoystva
Poluprovodnikovykh Priborov pri Dlitel'
noy Rabote i Xhranenii, Nr. 23, pp.
1-103, 1970.

Rept., no, PTD-MT-24-235-74, 133 pp.,
Jan. 17, 1974. Transl. by USAF, For-
eign Technol. Div., Wright-Patterson
AFB, Chio. AD 773 880

This is a discussion about Lha
properties of semiconductor diodes and
transistors during their continucus cp-
eration’ and storage. Descriptions are
given of basic reasons for the failures
of instruments connected with phenomena
on the surface of crystala, the break-
down of junctions, and the description
of contacts. Mathematical models of the
processes of failures are given. Tech-
nical specifications are stated for the
quality and reliability of instrumente,
the methods of checking them, and test
evaluation. Information is given about
accelerated tests and indestructible
quality control. The experimental de-
pendences of the failure rate and .nange
in parameter wvaluez of instruments on
time and load are given. Recommendations
are given regarding the design of re-
liadble equipment on diodes and transis-
tors.

11000

Reynolds, F.H., Lawson, R.W. and Mellcr,
P.J.T. (Brit. Post Office Telecommun.
fidqtrs., London, Engl.)

SPECIFICATIONS FOR INTEGRATED CIRCUITS
IN TELECOMMUNICATIONS EQUIPMENT. Pxo-
ceedings fo the IEEE 62, no. 2, 223-30,
Peb. 1974

The demand for reliable semiconduc-
tor components in telecommunications
system has .stimulted the preparation of
two specification schemes, one %cr bi-
polar digital integrated circuits of the
widely used standard-scale type and the
other for MOS cust¢om components repre-
senting large-scale integration. wWhile
sharing many reliability requirements
with other applications, the telecommuni-
cations field is distinguished by the
need for a long service life, often of
several decades, Both schemes accord-
ingly involve accelerated tests, particu.
larly those employing elevated ambient
temperatures. Other requirements are
also common, as for encapsulation, but
the main approaches differ. For bipolar
circuits, the traditional component
sampling procedure is adopted, detaiis
being given of the basis and background
of some of the more important clauses.
The MOS specification is based on design
and process control, of which only the
latter iz presently developed featuring
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the use of a specially designed test
component .

11001

Anon.

Microelectronics and Reliability
no. 1, 1-6G, Feb. 1974
Microelectronics and Reliability
no. 2, 61-150, Apr. 1974
Microelectronics and Reliability
no. 3, 151-232, June 1974
Microelectronics and Reliability
no, 4, 233-308, Aug. 1974
Microelectronics and Reliability
noe. 5, 309-422, Oct. 1974
Microelectronics and Reliability
no. 6, 433-550, Dec. 1974
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11002

Sinpadurai, F.N, (Brit. "ost Office
Pes., Centre, Engl.)

THF. ACCELERATED AGEING OF PLASTIC EN~-
CAPSULATED SEMICONDUCTOR DEVICES IN
ENVIRONMENTS CONTAINING A HIGH VAPOUR
PRESSURE OF WATER. Microelectronics
and Reliability 13, no. 1, 23-7, Feb.
1974

farly indications that water va-
pour accelerates the degradation of
plastic encapsulated semiconductor de-
vices have been pursued further with
tests at high, unsaturated vapour-pres-
sures. Equipment has been developed to
apply unsaturated water vapour at pres-
snres greater than one atmosphere to the
devices and the results have shown a
well ordered relationship between vapour
pressure and time to failure, which may
be extrapolated to the environmental
conditions pertaining to use. The
validity of an accelerated test using the
the vapour pressure of water is support-
ed by experimental observations and pro-
vides the basis for a simple, short-term
test for assessing the reliability of
plastic encapsulated semiconductor de-
vices intended for long-life applications.
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11603

Bredenkamp, G.L. (Natl. Elec. Eng. Res.
Ins%., Council for Sci. and Ind. Res.,
S0l1id Star: Electronics Div., Pretoria,
South Arrica)

DESIGN OF PRECISION THIN FILM RESISTIVE
NETWORXS. Microelectronics and Reli-
ability 13, no. 1, 49-50, Feb. 1974

Untrimned resistor networks having
relative tolerances better than + 0.05
per cent can be designed by elimInating
the effect of both the resistivity dis-
tribution across the substrate and also
that ci undercuttin: during etching.
The design rules for achieving this are
set out.

11004

Kemeny, A.P. (Ind. Ras. Inst., for Elec-
tronics "HIXI", Budapest, Hung.)

LIFE TESTS OF SSI INTEGRATED CIRCUITS.
Microelectrcnics and Reliability 13, no.
2, 119-42, Apr. 1974 -

Some results as well as a new and
simple method digitial IC life testing
are dealt with here referring to the
beginning of a large~scaie test program-
me which started years ago. As the
first step, bipoiar, 3SI digital ICs of
the TTL, DTL and RTL series have been
conducted comprising about 60 million
device-hrs, life-tested by various long-
run atress methods as temperature storage
d.c.-and switching-service operational
tests to gain a fair picture on main fail
ure mechanisms, the nature and shift
tendencies of parameter distributions as
well as oin the activation energy of de-~
gradation procegs--besides the estima-
tion of characteristic failure rates in
various stress forms--to facilitates the
use of accelerated methods and to rendsc-
ing possible the optimal choice awm.ne
testing methods for future relis“_ ity
asgessment work. It has been 3% wn
that temperature activation en«; les of
approx. 1.0 eV--essentially the e as
at discrete planar transistozs- - @ re-~
sulted if "side” effects of evpwi 'aunts
are carefully avoided.

11005

Prasad, P.S.X. (Bharat Elecctrer .-a ivd.,
Bangalcre, India)

RELIABILITY PREDICTION AND GROWIw <TL"“IES
-=- HOW ACCURATE AND USEFUL? Microeice-
tronics and Reliability 13, no. %, 193¥
202, June 1974 -

In a reliability programme, predic~
tions are made at various stages. The
uprual prediction techniques up tc the
early design stage are similar equiprent
technique, similar complexity technique,
prediction by function and prediction by
stress factors and component population,
At a fairly advanced stage of the design,

110

however, more sophisticated techniques
have been attempted, such as degrada-
tion analysis, parameter variation
method, worst case method and Monte~
carlo metheod.

11006

Li, S.P. (JPL, Calif. Inst. of Technol.,
Pasadena, Calif.)

A MEASUREMENT TECHNIQUE OF TIME-DE-
PENDENT DIELECTRIC BREAKDOWN IN MOS
CAPACITORS, Microelectronics and Re~
liability 13, no. 3, 209-14, June 1974.
NAS 7-100

The statistical nature of lime-de-
pendent dielectric breakdown character-
istics in MOS capacitors was evidenced
by testing large numbers of capacitcrs
fabricated on single wafers. A multi-
point probe and automatic electronic
visual display technigque are introduced
that will yield statistical results
which are necessary for the investiga-
tion of temperature, electric field,
thermal annealing, and radiation effects
in the breakdewn characteristics, and arn
interpretation of the physical mechan-
isms involved. It is shown that gapasir
tors of area greater than 2 x 107° cm
may yield worst-case results, and thar
a multi-point probe of capacitors ~f
smaller sizes can be used to obtrair. 4
profile of non-uniformities in “o:® #i0,
films.

11007

Braun, L. (TRW Systems Gec.yp, Kedondo
Beach, Calif.)

ELECTROMIGRATION TEST .G~-3 CURRENT PRO-
BLEM. Micrcelectr~.iza snd Raliability
13, no. 3, 215-%#, lane 1974

Rinne omigration is arousing grow-
in% issw-~se and coacern as a potential
taiitzw mechanism in integrated circuit
metallization, particularly frcm users
and designers of LSI and other small-
geometry devices, in which current den-
sitiss of 105 - 106 A/cm2 zre becoming
increasingly common. This paper sxa-
mines the various prcblems associated
with conducting and evaluating eloctro-
mioration tests in order to obtsin vaiid
lifetime information about actual de-
vices. The literature is reviewed to
indicate the extent and reievancy of the
available data, as well as the numerous
contradictions and uncertainties that
exist., The problems that arise with
test procedures, measurements, and the
evaluation and application of test data
are examined anc means for surmounting
such problems are siggested.
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11008

Taketa, Y. and Haradome, M. (Ni*on U. at
Narashino, Phys. Sci. Labke., Japan)
STABILITY AND DETERYORATION MECHANISHM OF
THICY. FILM RESISTORS. Hicroelectronics
and Reliabllity 13. no. 4, 281-9, Aug.
1974

Life test stabllity and fallure
mechanism of Rul,-based thick film re-
sistors at eleva%ed temperature and high
humidity have been examined. It is
found that the change of resigtance
under high humidity conditicns is caused
mainly by reaction of Ruls + xi30
Rul5:xH20, and that the reasistance value
of Rulj:Ag:Glass in the high temperature
conditiors mainly due to oxidation of Ag,
and tnhat initial drift and internal
strain ir the resistors tend to be in-
fluenced by the firirng conditionas. 1In
the case of the resistcrs having conduc-
tive component of solid solu*.on of Rul;
and other metals (exp. B8i3Ruz09). the
resistors have little resistance Grift
and are stable.

ilo09

Doyle, N. (Fairchild Semiconductor, Inc.,
Mountain View, Calif.)

LIC TECANOLOGY. Microzlectronics and
Reliability 13, no. 5, 315-24, t. 1374

The first monolithic integrated cir-
cuit, constructed in 19€1, was an RTL
£iip-flop. Three years later the first
linrsr IC followed. Like the flip-flop,
this was alsc a basic bullding-bleck--
an operationai amplifier. Since that
time the greowth of digital ICs intc MSI
ané LSI systems has been paralleled by
the evolution c¢f ccmplex linear sub-
systems. The typical linear IC of the
1970s i2 no longer 2 simple a2nalng ga:in
block but rather a complex device per-
foraing a number of precise functions.
This seminar will review the present
status of linaar IC technoluay and dis-
cuss future trends.

11010

Doyle, N. (Fairchild Semicenductor, Tnc.,
Mountain View, Calif.)

IC VOLTAGE REGULATORS. HMicroelectronics
and Reliabiiity 13, mo. 5, 325-3, Oct.
1974

The power supply is the one design
area common to all systerms and, at the
same tirme, that portion of the system
most likely to be neglected in design ef-
fort or foreshcrtened cn desicn time due
to coantinual changes in the syster
power requircments. The purpose of this
paper is to femiliarize the designer witr
the Fairchild range of monolithic vol-
taze regulators and co show scme of the
more popular appllcations of these de-
vices.

~
-

11911

Alfke, P. (Fairchild Semiconductor,
Inc.. Monntain View, Calif.)
BIPOLAR MEMORIES. Microelectronics
and Reliability 13, no. 5, 339-43,
Oct. 1974

Bipolar Read-krite Memories (RAMS)
are very complex and scohisticated de-
vices ugsing the latest advances in senmi-
conducter technalogy %o achieve high
speed and high packing density. They
are more expensive and consume more
power than MOS circuits of comparable
complexity, but they are significantly
faster and are mucl easier to under-
stand and to use. Bipolar RAM3 use
the sarme supply voltages as the associ-
ated logic {(+5 V for TTL, -5-2 V for
ECL) and their inputs and ocutputs are
leve) compatible with the locgic, no
special interface elements are reguired.

11912

Alfke, P. {Fairchild Sericcaductor,

Inc., Mountain View, Calif.)

CHARGE COUPLED DEVICE APPLICATIONS.

icroelectronics and Reliability 13,
no. 5, 345-7, Get. 1574 -

A surrmarized presentation of
Fairchild's line of charge-coupled de-
vices: their gecmetries, applications
and future trends.
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11013

Avery, L.R. (RCA Solid State-Europe,
Sunbury-on~-Thames, Middlesex, Engl.)
MIXED~DISCIPLINE MONOLITHIC INTEGRATED
CIRCUITS--BIPOLAR, MOS AND COS/MOS TECH-
NOLOGIES AND FUTURE TRENDS. Micrcelec-
tronics and Reliability 13, no. 5, 349-
51, Oct, 1974 -

This paper describes the basic bi-
polar integrated-circuit process, its
advantages and its limitations. The
benefits of close matching and tempera~
ture tracking are discussed. The current
mirror concept is developed and its var-
ious forms and its value in circuit de-
sign are discussed, culminating in the
operational transconductance amplifiex
(OTA) . The paper then deals with the
si.ortcomings of p~n-p lateral transis-
tors ai.d their replacement by p-MOS de-
vices to aciilieve wideband performance in
operationul amplifiers. MOS-input oper-
ational amplifiers, together with tech-
niques for reducing ofiset voltage and
offset-voltage drift, are mentioned.

The specizl requirements of COS/MOS pro-
cessing for linear-mode devices are also
examined. The possibility of circuits
with zero popcorn noise and ultra high
input impedance, and the combination of
linear and digital functions on a single
chip, are also discussed. COS/MCS-bipo-
lar interface circuits are analyzed,
followed by future trends in design, in-
cluding dielectric, air isolation and
beam~-lead technology.

11014

Bishop, A. and Jones, P. (RCA Ltd., Sun-
bury-on-Thames, Middlesex, Engl.)
C~-MOS--A STATUS REPORI. Microelectronic
and Reliability 13, no. 5, 363-72, Oct.
1974

C-M0S has the high packing density
of MOS combined with logic speeds ap-
proaching *hat of TTL. The general
characteristic2 of C-MCS have been
fully described, and as a contrast this
paper examinas tvo specific aspects of
C-MOS. Firstly on the processing side
a comparison is made of today‘s ap-
proaches, Secondly, a comparison ist-
ween C-i0S and TTL is illustrated by a
typical equipment design.
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11015

Payne, A.J. (IIT Semiconductors, Foots
Cray, Sidcup, Kent, Engl.)

LINEAR AND INTERFACE CIRCUITS
Microelectronics and Reliability 13,
no. 5, 373-8, Oct. 1974

The scope of linear and interface
circuits covers such a vast field that
this paper will be limited to brief de-~
scriptions of some recent IIT Semicon-
ductors developments in the field of
custom design and the 7100 series of
standard devices. These devices encom-
pass TTL, MOS and Bipolar technology
and therefore provide a broad technology
view across a limited number of products.
Briefly, the circuits are divided into
three groups:

(a) Input interface circuits.

(b) Output interface circuits.

(c) Miscellareous peripheral cir-

cuits,

11016

Penney, J.D. (ITT Semiconductors, Foots
Cray, Sidcup, Kent, Engl.)

MOS AND BIPOLAR ICS IN CONSUMER APPLICA-
TIONS. Microelectronics and Reliability
13, no. 5, 379-86, Oct. 1974

This paper considers the application
of Bipolar and MOS technologies to a num-
ber of consumer areas. It discusses the
relevant advantages of MOS and Bipolar
technology; a wide range of actual de-
vices are included, and brief details
of the operating performance.

11017

Uebe, F. (Motorola Semiconductor Prod.
Div., Geneva, Switz.)

N-CHANNEL MOS MEMORIES--NEW POSSIBILI~
TIES FOR MICROPROCESSOR MEMORY DESIGN.
Microelectronics and Reliability 13, no.
5, 387-400, Oct. 1974

The new generation of microproces-
sors has considerably reduced the hard~
ware size of the central units and the
dimensions of their power supplies.
Chip-sized CPUs have created new areas
of applications, especially where smal.
size and light weight are éemanded. The
memory portion of such a data processinc
tvstem, hcwever, remained unchanged.
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11018

Naylor, R. (Internatl. Computers Ltd.,
Microsystems Sector, PRes. & Advanced
Dev. Centre, Manchester, Engl.)
DIGITAL IC APPLICATIONS~-~HYBRID INTER-
CONNECTION OF DIGITAL CIRCUITS.
Microelectronics and Reliability 13,
no. 5, 411-2, Oct. 1974 -

Significant advances in the operating
speed and colinplexity of silicon inte~
grated circuits that can be fabricated
on a silison chip have been made in re-
cent years. In order to be able to take
maximum advantage of these improvements,
it is necessary to mount the circuits
closer together and the use of hybrid
technologies enables this to be achieved,
wnether the circuits are in an LSTI or
conventional form,

110189

Kendall, J.T. (Natl. Cash Register Co.,
Dayton, Ohio)

RECENT PROGRESS IN MNOS MEMORY TECHNOLOGY.
Microelectronics and Reliability 13, no.
5, 413-5, Oct. 1974 -

Since the publication of the first
papers, a considerable amount of develop-
ment work has been carried out in an ef~
fort to build a practical memory using
the variable~-threshold MNOS transistor.
Some major processing difficulties have
had to be overcome and some novel circuits
have been developed.

11020

Chapple, I.K. (Plessey Co. Ltd., Plessey
Memories, Towcester, Nortlants, Engl.)
THE APPFLICATION OF MOS MEMORIES TO RE~
PLACE CORE STORAGE IN LARGE COMPUTERS.
Microelectronics and Reliabiiicy 13, nc.
5, p. 415, Oct. 1974 -

If plans for dynamic MOS RAMs are ful-
filled, a phasing out of core storage in
computer main f{rames is inevitable except
where non-volatility is essential to a
user. Every delay in production of semi-
conductors and cost reduction in core will
extend the lifetime of entrenched core
technology.

11021

Debenham, M.J. (ftandard Telecommun. and
Cables Ltd., Londcn, Engl.)

MOS IN TELECOMMUNICATIONS. Microelectron-~
ics and Reliability 13, no. 5, p. 417,
Oct. 1974

At present, therefore, there is a dige~
crete semiccnductor use in telephone ex-
changes. MOS cntered the telecomms area
firstly through subassemblies within the
telephone exchange. This phased introduc~
tion has maximised field experience with
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MOS and aeneratedl confidence in the
ability of MOS to outperform a mechan-
ical counterpart in reliability, size
and power consumption.

11022

Shenton, G. (AMI Micro-systems Ltd.,
Swindon, Wiltshire, Engl.)

A SYSTEMS APPROACH TO THE DESIGN OF
MOS MEMORY COMPONLNTS. Microelectron-
ics and Reliability 13, no. 5, 419-24,
Oct. 1974

The newer MOS technologies have
produced a diverse set of memory chips
offering the memory designer the pos-
sibility to select a more optimum com-
ponent for his particular application.
All designs have aimed at making the
chips more compatible ith the proces-
sor and bus oriented items. A spin-
off of such intense mewory chip develop-
ment is that the MOS memory is now a-
vailable as a cheap system component
which can readily be incorporated in
many areas of logic design in which
memory as such would not previously
have been considered. The prudent de-
signer must be careful to choose devices
which have not only the requisite per-
formance, but substantial and reliable
sourcing.

11023

Yadav, R.P.S. (M.M. Postgraduate Coll.,
Modinager (U.P.), India)

COMPONENT RELIABILITY UNDER ENVIRONMEN-
TAL STRESS. Microelectronics and Reli-
ability 13, no. 6,473-5, Dec. 1974.

In this paper, the author has de-
veloped a mathematical model for the
evaluation of components' reliability
under the assumption that the component
possesses a non-constant (variable)
failure rate of the form (m/k)tm-1,
which means that the failure density
function follows Weibull pattern (dis-
tribution). The stress, under which
component operates, has been assumed to
be Maxwellian. 1n the end, cases when
Weibull distribution reduces to exponen-
tial and Rayleigh distributions, have
also been discussed.
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11024

Pease, R.L. and Galloway, K.F. (U.S.
Navy, Nav, Ammunition Depot, FLSD,
Strategic Systems and Components

Div., Sci. Analysis Branch, Crane,
Ind.)

DEGRADATION OF BIPOLAR TRANSISTOR
ELECTRICAJ. PARAMETERS DURING SEM EVAL~-
UATION., Microelectronics and Reli-
ability L3, no. 6, 549-5C, Dec. 1974

The scanning electron microscope
(SEM) has iecome a valuable tool in
the study of semiconductor devices for
inspection of metallization and passi-
vation integrity as well as failure
analysis, Such an evaluation is non-
destructive to the bulk properties of
the device materials since the elec-
tron energy is generally below the
threshold for producing displacement
effects or chemical changes. However,
the electrons deposit energy in the
materials through ionization proces-
ses. The effects of ionization radia-
tion on bipolar transistors has beea
studied in some detail. The permanent
effects result in increased leakage
currents and decreased gain and are re-
4lized through charge trapped in the
various oxides and states which can ex-~
change charge with the semiconductor
material at oxide-semiconductor inter-
faces. This note illustrates the rela-
tive amount of parameter degradation
which can be expected during typical
SEM cans,

11025

IEEE

Proceedings 1974 Annual Reliability
and Maintainability Symposium. Spon-
sored by the IEEE Reliability Group,
AIAA, AIIE Quality Control and Reli-
ability, Eng. Div., ASME, ASQC Reli-
ability piv., IES and ASM. Los Ange-
les, Calif., 572 pp., Jan. 29-31, 1974.
IEEE Cat. No. 74CH0820-IRQC

Sessions:
1A R & M - The Buyer/Seller
Interface
1B Maintainability Technology
Development

1C Consumer Products

1D Tutorial I

2A Integration of R & M into
the Design Process

’R Test Effectiveness

2¢ Product Liability

2D Tutorial II-Mathematics

3A Status of MIL-HDBK-217B

3B Care Worxkshop

4A Life Cycle Cost Analysis

4B Rellability cf Materials

4C Safety

4D Tutorial III-Test Modeling

SA Advisory Board Panel

5B Transportaticn

6A Paper Fair
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6B Human Performance Reli-
ability Mcdeling

6C Reduced Support Cost-A
Design Objective

7A Device Reliability

7B  Math Modeling

7C Pot Pourri

7D Tutorial IV-Maintainabil-
ity

8A Realistic Prediction Tech-
niques

8B Mechanical Reliakility

11026

Foster, J.W. (Tex. AsM U., Texarkana,
Tex.) and Craddock, W.T. (U.S. Army
Mobility Equip. Res. and Dev. Center,
Fort Belvoir, Va.)

ESTIMATING LIFE PARAMETLRS FORM BURN-
IN DATA. pp. 206-9. Proceedings 1974
Annual Reliability and Maintainability
Symposium. Sponsored by the IEEE Reli-
ability Group, AIAA, AIIE Quality Con~
trol and Reliability Eng. Div., ASME
ASQC Reliability Div., IES and ASM.
Los Angeles, Calif. 579 pp., Jan. 29-
31, 1974. IEEE Cat. no. 74CH0820-IRQC

This paper begins with a pertinent
literature review which specifies areas
of the general background theory.
Secondly, the model is presented and a
time to failure probability density
function along with a reliability func-
tion are derived. Next the parameters
are estimated using the maximum likeli-
hood principle for both time terminated
and failvre terminated testing. The
equations which evolved require numer-
ical techniques for solution. Finaily,
a Mente Carlo simulation is performed
to study the behavior &6f the estimates.
Histograms of the estimators are pre-
sented.
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11027

Reich, B. and Hakim, E.B. (U.S. Army
Electronics Technol. and Devices Lab.,
(ECOM) Semiconductor Devices and Elec-
tronics Tech. Area, Fort Monmouth,
N.J.)

CAN PLASTIC SEMICONDUCTOR DEVICES AND
MICROCIRCUITS BE USED IN MILITARY
EQUIPMENT? pp. 396-402., Proceedings
1974 Annual Reliability and Maintain-
ability Symposium. Sponsored by the
IEEE Reliability Group, AIAA, AIIE
Quality Control and Reliability, kng.
Div., ASME, ASQC Reliability Div,, I
IES and ASM. Los Angeles, Calif.,

579 pp., Jan, 29-31, 1974. 1IEEE Cat.
no. 74CH0820-IRQC

The majority of U.S. Manufactured
semiconductor devices and integrated
circuits are in plastic encapsulation;
indications are that the current per-
centage of plastic encapsulated de-
vices will continue to increase in the
future. Currently, both MIL~S5~19500
and MIL-M-38510, the general specifi-
cations for semiconductors and micro-
circuits, preclude their general use
in military systems. The continually
increasing percentage of produced plas-
tlc semiconductors and microcircuits
and their lower prices have brought
pressure upon the military to 1lift
current restrictions on their general
system applications. This paper ad-
dresses itself to whether or not this
policy should be continued in 1974,
based on results obtained over a six
year period, Experience based on
field results and observaticns, lab-
oratory and controlled field testing
is used as the basis for the current
conclusion on plastic device usage in
military equipment.

11029

Gertz, R.H. (Bell Telephone Labs.,
Holmdel, N.J.)

COMPONENT FAILURE RATES FROM FIELD
STUDIES. pp., 409-12. Proceedings
1974 Annual Reliability and Maintain-
ability Symposium. Sponsored by the
IEEE Reliability Group, AIAA, ATIE
Quality Control and Rellability, Eng.
Div., ASME, ASQC Reliability Div.,
IES and ASM. Los Angeles, Calif.,
579 pp., Jan. 29-31, 1974. IEEE Cat.
no. 74CH(0820-IRQC

An in-service reliability studies
program was started several years aqo
covering many of the communications
equipments in the Bell System. Data
has been collected on more than 500
billion component operating hours and
more than 3,000 component failures
have been analyzed for 45 types of
components. A fallure rate "diction-
ary” has been compiled listing the
estimated failure rates for these com-
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ponents wher used in conservatively de-
signed equipment operating in relatively
low stress levels. These values are
used to evaluate performance of existing
equiprment and to predict operating exper-
ience for newly designed equipment. A&
"black box" formula has been developed
for reliability prediction which includes
both the component failure rates :nd
equipment removals for other than com-
ponent reasons.

11030

Welker, E.L. and Lipow, M. (TRW Systems
Group, Redondo Beach, Calif,)

ESTIMATING THE EXPONENTIAL FAILURE RATE
FROM DATA WITH NO FAILURE EVENTS. Pro-
ceedings 1974 Annual Reliability and
Maintainability Symposium. Sponscred

by IEEE Reliability Group, AIAA Quality
Control and Reliability, Eng. Div.,

ASME, ASQC Reliability Div., IES and ASM.
Los Angeles, Calif., 579 pp., Jan. 29-31,
1974. 1IEEE Cat. no. 74CH)820-IRQC

This paper nas considered alterna-
tives to the method of maximum likeli-
hood for estimating an unknown constant
failure rate from data consisting of the
number of failures, n, observed in T
part hours of operation. The arguments
vhich have been presented indicate that
this estimator is numerically reasonable
and that it is generated by rather log-
ical methods., It is recognized that
there is no single correct solution to
this problem.
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11031

Schwee, L.J., Irons, H.R., Anderson, W.
E. et. al. (U.S. Navy, Nav. Surface
Weapons Center, Silver Spring, Md.)
PROGRESS TOWARD THE CROSSTIE MEMORY II.
Rept. no. NOLTR 74-176, 20 pp., Oct. 1,
1974

In the crosstie memory, informatien
is stored in magnetic domain walls ra-
ther than domains and domain wall motion
is not used in its operation. The basic
puilding block of the crosstie memory
is a magnetic shift register which de-
pends on Bloch line motion rather than
domain wall motion. The crosstie memory
is intended for use &s a block oriented
random access memory (BORAM) or fast aux-
iliary memory (FAM). The advantages of
the crogzstie memory are speed, low power,
high bit density, nonvolatility, a wide
temperature range of operation, low cecat
and available technology. This report
contains information on wall placement
techniques, dynamic nucleation thres-
holds, propagation, microcircuitry, do-
main wall observation, and detection.
Microcircuitry for shifting data has
been developed and tested for 32-bit ex-
perimental shift registexs, The infor-
mation is observed using the magnetoop-
tic Kerr effect. Detection is consider-
ed feasible using either magnetoresis-
tance or gnided wave optics.

11032

GE, Aerospace Electronic fystems Dept.,
Reliability & Quality Assurance, Matls,
& Components

GENERAL ELECTRIC AEROSPACE ELECTRONIC
SYSTEMS DEPARTMENT SEMICONDUCTOR PRESEN-
TATION. 72 pp., Apr. 16, 1974

Overview of G.E. Utica, semiconduc-
tor quality and reliability practices
and experilences. 1Inciudes highly sum-
marized data on supplier quality, fail-
ure rate experience, failure modes and
mechanisms, screening results, and ad-
vanced components experience.

11033

Tavlor, S,A. (Martin Marietta Corp..
Orlando, Fla.)

FAILURE MECHANISMS IN IRRADIATED PLASTIC
INTEGRATED CIRCUITS. Rept. no. FCOM
0313-F, Rept. no. OR 12, 957, Final Rept.,
July l-Dec. 31, 1973, 135 pp., Apr. 1974.
AD 780 912, DAAB07-73-C-0313

This program was devised to evalu-
ate the performance of plastic inteqrated
circuits in various types of radiation
environments. Two different test parts
were employed. These parts were select-
ed to be representative of broad semi-
conductor processing technologies. The
bipolar process technology was repre-
sented by 741 operational amplifier.
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The complimentary metal-oxide silicon
{CMOS) process was represented by the
4028 binary-to decimal decoder.

11034

Sato, S., Sato, A. and Okamoto, E.
(Rippon Elec. Co., Ltd., Kawasaki,
Japan)

AN SiOz-Tazos THIN FILM CAPACITOR.

IEEE Trans. on Parts, Hybrids and Pack-
aging PHP-9, no. 3, 161-6, Sept. 1973

A capacitor has been developed
which is superior to previously report-
ed duplex capacitors. The dielectric
consists of anodic tantalum oxide over-
laid with silicon dioxide deposited by
RF sputtering. The capacitor remained
stable with no failures occurring when
aged under various conditions of vol=
tage, temperature, and humidity. It
can be processed in a manner compatible
with the manufacturing process of the
TM or TMM capacitor.

11035

Buckley, W.D. (Energy Conversion Devices
Inc., Troy, Mich.)

A PROGRAM TO EXTEND TEE OPERATING TEMP-
RRATSRE RANGE OF THE AMORPHOUS SEMICGN-
DUCTOR MIMORY DEVICE. Final Tech. Rept.,
140 pp. Nov. 16, 1973, AD 915 576L.
N00163-73-C-0N10G7

Major emphasis has been placed on
the study of the high temperature stor-
age characteristics of the high impe-
dance state for different amorphous
semiconductor compositions., Composi-
tions have been investigated which can
be stored at 125°C for extended periods.
Progress has also been made in under-
standing the factors which determine
the temperature coefficient of thres-
hold voltage. A significant reduction
in this coefficient was achieved for
the compositions which exhibit improved
high temperature storage characteristics.
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11036

MacMillan, A.J., Romneo, D.E. and Sandor,
J.E. (TRW Systems Group, Redondo Beach,
Calif.)

ILOW POWER FIGH DENSITY MOS ARRAYS FOR
ARMY APPLICATION. Rept. no. ECOM-0215~
2, Quart. Rept. no. 2, S=zpt. 15-Dec. 15,
1973, 59 pp., Jan. 1974. AD 918 658L.
DAAB07-73-C~0215

This quartexly report details the
accomplishments in a program to develop
an optimized technology for the fabrica-
tion of relatively low speed, random
logic, large scale digital integrated:®
clrcuits. The optimized technology re-
lates to circuits with minimum power
dissipation and high packing density for
use in syatems operating at clock speeds
of 1 MHz. The primary goal of the pro~
gram is to develop a complementary MOS
technology that permits the realization
of circuits with significantly higher
packing densitics than standard cell
complementary MOS devices while exhibit-
ing a decrease in powsr consumption of
some two orders of magnitude over pre-
sently available ration type P-MOS loglic
circuits. The accomplishments during
the second quarter included fabrication
and evaluation of test chips (Veep-2)
analysis of the two approaches to obtain-
ing an optimum packing density.

11037

Hurlston, R.E. MacKenna, L. and Weigand,
R. (Fairchild Camwera & Insty. Corp.,
Fairchild Res. and Dev. Palo Alto,
Calif.)

PRODUCTION ENGINEERING MEASURE FOR 0IGT~
TAL ELECTRONIC FUZE TIME XM587E2.

Quart. Rept. no. 9, Dec. 1, 1971-Feb.
29, 1972, 28 pp., Sept. 1972

Quart., Rept. no. 10, Mar., 1l-May 3%, 1772,
33 pp., Dec. 1972

Quart. Rept. no. 11, June 1l-Aug. 31},
1972, 31 pp., Aug. 1973

Final Rept. Nov. 21, 1969-Aug. 31, 1973,
137 pp., Sept. 1973, DAABO5-70-C-3114

A pilot line, capable of preducing
5,000 MNOS programmable counters and
5,000 MOS scalers per week, was esta-
blished. The MNOS programmable counter
has non-volatile memory capability:; the
MOS scaler combines frequency division
and logic functions and was designed
using the Fairchild Micromosaic TM ap-
proach, both devices are LSI, and both
are major components of the XM587E2 elec-
tronic time fuze. The reliability of
the circuits was demonstrated by the suc-
cessful completion of Group A and Group
B high-reliability tests.
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11038

Organic, V.J. and Shauey, H.A. (U.S.
Army, ECOM, Technol. & Devices Lab.,
Fort Monmouth, N.J.)

STUDY OF TRANSIENT RADIATION EFFECTS ON
A MONOLITHIC INTEGRATED CIRCUIT FERRITE
PHASE SHIFTER DRIVER. Rept. no. ECOM-
4069, Tech. Rept., 24 pp., Jan. 1973

A study has been performed to de-
termine the permanent performance de-
gradation due to transient radiation on
a ferrite phase shifter driver circuit.
The driver circuit contained two types
of monolithic integrated circuits a
large scale integration (LSI) P-channel
metal-oxide-semiconductor (2-MOS) cir-
cuit to perform the steering logic arnd
a bijolar circuit to perform the high
current analog driver function. An
analysis was made to predict possible
failure modes, and irradiation vests
were run on sample circuits. The sub-
sequent test results showed satisfactory
circuit performance, up to an irradia-
tion level of approximately 103 n/cm?
(E2 10keV) and gamma radiation of 3 x
104R,
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11039

Dell'Oca, C., Drake, L.E., Marshall,
R.¥,. et al. (Fairchild Camera & Instr.
Corp., Fairchild Semiconductor, Mount-
ain View, Calif.)

MANUFACTURING TECHNOLOGY ON RADIATION
HARDENED MSY/LSI INTEGRATED CIRCUITS.
Rept. no. AFML-IR-500-1, Interim Tech.
Rept., no. 1, May lé-Aug. 31, 1972,

72 pp., Sept. 1972, AD 908 294L.
Rept. no. AFML-IR-500-1, Interim Tech.
Rept. no. 9, June l-Aug. 31, 1974, 22
PpP., Oct. 1974, F33615-72-C-1200

The objictive of this project is
to establish and demonstrate new manu-
facturing methods and techniques appli-
cable to the production of radiation
hardened bipolar integrated circuits
with MSI/LSY complexity levels. The
specific contract objectives are as
follows:

. To determine the materials and

processing technology necessary to

manufacture radiation-hardened

MSI/LSI integrated circuits with

acceptable yieléds,

. To fabricate standard MSI/LSI

circuits and accumulate yield data

to support the cost effectiveness
of the combined technology.

. To fabricate and deliver five

different MSY circuits which will

demonstrate the manufacturing cap~
ability.

. To implerent a manufacturing de~

sign and fabrication faciliiy for

this technology which can be demon-
strated to USAF personnel,

In the ninth quarter of this pro-
gram, the fabrication of additional
97509 and 97512 wafers was completed,
but no functional die were obtained.
The status of the design and fabrica-~
tion of the Counter/Shift Register Array
and the Arithmetic Loaic Unit are also
discussed., Summaries of the objective
electrical specifications for the five
radiation hardened MSI circuits being
developed are also discussed.

11040

Lindholm, F.A., et al. {U. of Fla., Eng.
and Ind. Expt. Sta., Gainesville, Fla.)}
A CENTER OF COMPETENCE IN SOLID STATE
MATERIALS AND DEVICES.

Rept. no. AFCRL-68-0493, Sci. Rept. no.
2, 216 pp., Oct. 10, 1968, AD 678 170.
Rept. no. AFCRL-§9-0147, Sci. Rept. no.
3, 281 pp., Apr. 10, 1969, AD 688 220.
Rept. no. AFCRL-69-0416; Sci. Rept. no.
4, 217 pp., Oct. 10, 1969, AD 700 077.
Rept. no. AFCRL-TR-73-~0164, Final Rept.
Sept. 1, 1967-Sept. 1,.1972, 208 pp.,
Qct. 10, 1972. AD 766 406. F19628-
68-C-0058,
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The general cbjective of this re-
search program is to establish at the
University of Florida a center of com-
petence in solid-state materials and de-
vices, with primary emphasis to be
placed on matsrials and devices not used
in the conventional silicon integrated-
circuit technology. A five~year pro-
gram sponsored by this contract has pro-
duced technical findings in several
areas: characterization of semiconductor
devices and integrated circuits: elec- ;
tronic ceramics; noise within solids and 1
semiconductor deviceg; quantum and elec- .
tronic properties of elemental and com- !
pound semiconductors; and magnetic films.

11041

Netherwood, P,H., Guntlow, V.T. and
Dagnoli, D.F. (Sprague Elec. Co., North
Adams, Mass.)

PEM FOR IMPROVEMENT OF PRODUCTION TECH-
NIQUES TO INCREASE THE RELIABILITY FOR
CERAMIC ISOLATION CAPACITORS FOR INTE-
GRATED CIRCUITS. Rept. no. Al20-31,
Qu»rt. Rept. no. 1, Jan. 28~Apr. 30, 1971,
18 pp., May 1971. AD 887 664.

Quart. Rept. no. 2, May i-July 31, 1971,
45 pp., Aug. 1971, AD 889 247L.

Quart. Rept. no. 3, Aug. 1l-Oct. 31, 1971,
26 pp., Nov. 1971. AD 890 913L.

Quart. Rept. no. 4, Nov. l-Jan, 31, 1972,
20 pp., Feb., 1972. AD 893 906L.

Quart. Rept. no. &, Feb. l-Apr. 30, 1972,
22 pp., May 1972, AD 902 727L.

Quart. Rept. no. 6, May l-July 31, 1972,
30 pp., Aug. 1972. AD 905 730L.

Quart. Rept. no. 7, Aug. 1-Gct. 31, 1972,
30 pp., Nov. 1972, AD 907 518.

Quart. Rept. no. 8, Nov. l-Jan. 31, 1973,
20 pp., Peb. 1973, AD 908 861L.

Quart. Rept. no. 9, Feb. l-Apr. 30, 1973,
30 pp.. May 1973, AD 3913 070L.
DAAB0S5-~71-C-2619.

The object of this production engi-
neering measure is the improvement of
production techniques to increase the
reliability for ceramic isolation capaci-
tor for integrated circuit applications,
tc meet the requirements of electronic
conmand technical requirement/sSCS-391
dated 1970 June S at a 0.01% maximum al-
lowable failure rate per 100 hours when
tested at twice the rated voltage and
125°C temperature with a 99t confidence
level,

-




11042

Naragimhan, T.R., Brandt, H.G,, Dagroli,
D.P. et al, (Spragus Elec. Co., North
Adaps, Mass.)

PRODUCTION ENGINEERING MFASURE FOR HY-
BRID INTEGRATED CIRCUITS FUR FUZE APPLY~
CATIONS. PART 1. INTEGRATED ARMING AMD
FIRING CIRCUIT. PART 2, PRECISION OS-~
CXLLATOR INTEGRATED CIRCUIT. Rept, no.
Al20-34, Quart. Rept. no. 1, June 26~
Sept. 26, 1971, 56 pp., Oct. 1971.

Rept. no. Al20-34, Quart. Rept. no. 2,
Sept. 26~Dec. 26, 1971, 47 po., Jan.
1972,

Rept. no. Al20-34, Quart. Rept. no. 3,
Dec. 26, 1971-Mar. 26, 1972, 63 pp.,
Apr. 1972.

Rept. nz. Al20-34, Quart. Rept. no. 4,
Mar., 25-June 26, 1972, 55 pp., July 1972,
Rept. no. Al20-34, Quart, Rept. no. 5,
June 27-3Sept. 26, 1972, S0 pp., Oct.
1972,

Rept. no. Al20-34, Quart. Rept. no. ¢,
Sept. 27-Bec, 26, 1972, 39 pp., Jan.
1973,

Rept. no, Ali0-34, Quart, Rept. no. 7,
Dec. 27, 1972-Mzr. 26, 1973, 39 pp.,
Apr. 1973,

Rept. no. A120-~34, Quart. Rept. no. 8,
Mpr., 27-June 26, 1973 39 pp., July 1973.
AD 913 2s58L,

Rept, no. Al20~34, Quart. Rept., no. 9,
June 26- Sept. 25, 1973, 21 pp., Oct.
1973,

Rept. no,Al20-34, Quart. Rept. no. 10,
Sept. 27-Dec. 26, 1973, 40 pp., Jan.
1974.

Rept. no. A120-34, Quart. Rept. no. 11,
Dec, 27, 1973-Mar. 26, 1974, 38 pp.,
Apr. 1974.

Rept. no. Al206-34, Quart, Rept. no. 13,
June 27-Sept. 26, 1974 38 pp., Oct,
1974. DARBOS~-71-C-2642 .

The objective of this production
engineeting measure is to establish a
production capability for hybrid inte-
grated clircuits for fuze applications.
The integrated arming and firing circuit
involves the fabricatjon of a thick film
circuit substrate, and attachment of tran-
sistors and capacitor components, and
packaging. The program includes actual
fabrication of test samples, a produc-
tion run and perforrance 6f electrical,
mechanical, and environmental tests as
required. Reports and other information
procured under this requirement will be
used for industrial mobilization and pre-~
paredness planning measures are required
and, when necessary to assist in estab-
lishing additional sources.

11043

Oliver, C.B., Bower, D.F., Miller, J.
et al. (Assoc. Semiconductor Mfrs. Ltd.,
Dev. Labs., Southampton, Gt. Britain)

A STUDY OF METAL CONTACTS TO SILICON.
Rept. no. RP6-70, Ann. Rept. no. 1,
C.V.D, Res, Proj. RF6-59, 13 pp., Oct.
1970. AD 880 485,

Rept. no, RP6-59/73, Final Rept., C.V.D.
Res. Proj. no. RP-58, 20 pp., Oct. 1973,
AD 916 828. N/CP1715/67.

The contact resistance and reliabil-
ity of metai-silicon contacts have been
studied in order to improve the yield
and reliability of integrated circuits.

A mathematical model of a metal-silicon
contact has been constructed using a
transmission-line analogue. The model
has been experimentally verified and

may be used to predict the electrical
resistance and maximum current Jensity

in a contact. The electrical contact
resistance of saveral metalization sys-
temg to silicon has been measured as a
Zunction of dopant concentration and
type. The systems studied include alumi-
num, titanium, molybdenum, tungsten,
chromium, platinum silicide and paljadium
silicide. The reliability of metal~sili-~
con contacts has been tested by thermal
or electrical stressing for up to 2000
hours, Visual and electrical examina-
tion of stressed devices has shown that
the metal-silicon contact is unlikely

to degrade before the metallization under
normal operating conditions.

11044

U.5. Air Force, Wright-Patterson AFB,
Ohio.

MICROELE'TRONICS. SEPRIES 1-0 GENERAL.
AFSC Design Handbook no. DH1-8, Third
Edn. Nov. 10, 1973,

This series is carefully structured
to ensure efficient use and to prevent
redundant coverage of technical areas.
As technical knowledge is generated,
acquired, and reduced to Zdesign data,
it is presented in the handbook struc-
ture where it can be readily found and
applied by those who need it. A des-
cription of the various handbooks is
in AFSC DH 1-1, Gen2rat Index and Re-
ference.
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