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concentration ratio’s from sub-milligram samples.

The patented Model 4130-AMS spectrometer is suitable for single

atom detection of 3H, 19Be, 14C, 26Al and optionally,

3C| and 129]. When measuring recent 14C samples statistical

pnehlomof .3% can be achleved in times less than one hour.
accuracies of ~0.5 - 0.7% are attainable.

Full computer control allows for data collection and
analysis for several days without operator intervention.

nowual Energy for Research

HIGH VOLTAGE ENGINEERING EUROPA B.V.

PO. Box 99, 3800 AB Amersieort, The Netheriands, Phone: (+31) 33 - 519741. Fax: (+31) 33 - §15291. Telex: 79100 HIVEC NL


https://doi.org/10.1557/S0883769400047230

BULLETIN

June 1993

A Publication of the Materials Research Society
Volume XVIil, Number 6 ISSN: 0883-7694 CODEN: MRSBEA

COPPER

METALLIZATION

18 Copper-Based Metallization

for ULSI Applications

J. Li, R.S. Blewer, and
J.W. Mayer, Guest Editors

22 Chemical Vapor Deposition

- of Copper for Multilevel
Metallization
A.E. Kaloyeros and M.A. Fury

31 Electroless Cu for VLSI

J.S.H. Cho, H-K. Kang,
S.S. Wong, and
Y. Shacham-Diamand

39 Copper Etching: New
Chemical Approaches

M.J. Hampden-Smith and
T.T. Kodas

46 Inlaid Copper Multilevel
Interconnections Using
Planarization by
Chemical-Mechanical
Polishing
S.P. Murarka, J. Steigerwald,
and R.J. Gutmann

52 Refractory Metal Nitride
Encapsulation for
Copper Wiring
J. Liand J.W. Mayer

INTERNATIONAL

UNION OF MATERIALS
RESEARCH SOCIETIES

97 Materials Research Society

of India Hosts Fourth
Annual General Meeting

MRS 20TH

ANNIVERSARY

60 The Halfway Mark
60 MRS—Past and Future

DEPARTMENTS

4 Research/Researchers
13 From Washington

16 Editor's Choice

17 Resources

59 Section News

99 University Chapter News
62 Education Exchange
64 Historical Note

67 Advertisers in This Issue
68 Book Reviews

71 Classified

https://doi.org/10.1557/50883769400047230 Published online by Cambridge University Press

ON THE COVER: Copper lines made by selec-
tive electroless copper deposition on Au/Ti
seeding inside open trenches in PMMA matrix.
The Cornell Nanoline Copper Technology was
developed by Y. Shacham-Diamand at Cornell
University under SRC funding. The electron-
beam exposure was done by R. Tiberio at the
National Nanofabrication Facility (NNF) at
Cornell University. For more information on
this topic, see "Electroless Cu for VLSI," by
J.S.H. Cho, H-K. Kang, S.S. Wong, and

Y. Shacham-Diamand, p. 31.
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About the Materials
Research Society

The Materials Research Society (MRS), a non-
profit scientific association founded in 1973,
promotes interdisciplinary goal-oriented basic
research on materials of technological impor-
tance. Membership in the Society includes
nearly 11,000 scientists, engineers, and research
managers from industrial, government, and
university research laboratories in the United
States and nearly 50 countries.

TheSociety’s interdisciplinary approach dif-
fers from that of single-discipline professional
societies because it promotes information ex-
change across the many technical fields touch-
ing materials development. MRS sponsors two
major international annual meetings encom-
passing approximately 50 topical symposia,
and also sponsors numerous single-topic sci-
entific meetings. The Society recognizes pro-
fessional and technical excellence, conducts
short courses, and fosters technical interaction
in local geographic regions through Sections
and University Chapters.

MRS participates in the international arena
of materials research through the International
Union of Materials Research Societies ITUMRS).
MRS is an affiliate of the American Institute of
Physics.

MRS publishes symposium proceedings,
MRS Bulletin, Journal of Materials Research, and
other publications related to current research
activities.

MRS Bulletin (ISSN: 0883-7694) is published
12 times a year by the Materials Research Soci-
ety, 9800 McKnight Road, Pittsburgh, PA 15237.
Application to mail at second class rates has
been approved at Pittsburgh, PA and at addi-
tional mailing offices. POSTMASTER: Send
address changes to MRS Bulletin in care of the
Materials ResearchSociety, at theaddress listed;
phone (412) 367-3003; Fax (412) 367-4373.
Printed in the US.A.

Additional copies of articles in the MRS
Bulletin may be made at $1.75 per article. This
fee can be paid to the Materials Research Soci-
ety through the Copyright Clearance Center,
Inc., 27 Congress Street, Salem, MA 01970.

Membership in MRS is $70 annually for
regular members, $25 for students and retired
members. Dues include an allocation of $25
($15 for students and retirees) to a subscription
to MRS Bulletin. Individual member subscrip-
tions are for personal use only. Non-member
subscription rates are $106 for one calendar
year (12 issues) within the US.A. and $156
elsewhere. Single copies may be purchased for
$16 each. Send subscription orders to Sub-
scription Department, Materials Research So-
ciety, 9800 McKnight Road, Pittsburgh, PA
15237.

MRS Bulletin is included in Current Con-
tents/ Physical, Chemical & Earth Sciences™,
Research Alert, and the Materials Science Citation
Index™. Back volumes of MRS Bulletin are
available in 16mm microfilm, 35mm micro-
film, or 105mm microfiche through University
Microfilms Inc., 300 North Zeeb Road, Ann
Arbor, Michigan 48106.
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Innovation and Performance...

Only The MultiMode SPM Can Make All These Measurements—
And Do Them Routinely, Day In and Day Out

ver 1,000 users have chosen the and yet another example of Digital Instruments’
NanoScope SPM because it provides innovation in SPM technology.
them with the most powerful and Call today to discuss your application, and to find
innovative capabilities available. Our new out what makes the NanoScope the most popular SPM
MultiMode™ SPM is the next step in the evolution system in the world. We deliver results, not promises.
of the NanoScope system. It operates as a
TappingMode™ AFM for superior measurements on ®
even the most difficult samples, and as a regular o o
contact AFM, a nonoontact‘;\FM, an STM.eag (l . D |g|tal Instruments
magnetic force microscope (using our exclusive Santa Barbara, CA *TEL: 805-899-3380 or 800-873-9750
magnetic NanoProbes), a lateral force microscope, FAX: 805-899-3392
and more capabilities are being added. The Electric Japan: Toyo Corp.*TEL: 81-3-5688-6800¢FAX: 81-3-5688-6900
Force image above is a glimpse of things to come— Other Distributors Worldwide
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