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Foreword 

This Proceedings contains the papers presented a t  the ninth annual Reliability 
Physics Symposium which was held a t  the Stardust Hotel and Casino in Las 
Vegas on March 31 through April 2, 1971. This Symposium was co-sponsored 
by the IEEE Professional Groups on Electron Devices and Reliability. 

The objectives of this conference are: (1) to bring into focus the problems of 
device and systems reliability that we are facing today, (2) to provide a forum 
in which the users, manufacturers and designers or modern electronic equip- 
ment can exchange their opinions, define important areas and give guidance 
to the scientific community as to the relative importance of the various prob- 
lems, (3) to exchange information on fundamental physical and chemical pro- 
cesses which contribute to degradation, aging, and failure of electronic com- 
ponents and materials and (4) to review workable procedures and to train 
through workshops, engineers and scientists in the most efficient use of these 
procedures. This objective is in part reflected in the comprehensive technical 
program in which many timely topics of the reliability physics field are cov- 
ered: silicon and Gap interfaces, memory and MOS reliability, reliability 
predictions, sealed chips, metallization, bonds, failure analysis techniques, 
safe accelerated test equipment, hybrids reliability, and design for reliability. 

Some of these topics are old, some are new for this conference. Reoccuring 
topics that continue to be important are: silicon interfaces, metallization, 
failure analysis techniques and bonds. The use of the early morning workshops 
to teach and review, reliability predictions techniques and safe test equipment 
is an approach evaluated and found to be very effective. Other new topics of 
significant industrial concern are: memory and MOS reliability, Gap inter- 
faces, and hybrid reliability. 

The organization of the papers in these Proceedings parallels closely their 
order of presentation a t  the Symposium in the six sessions and two workshops. 
To highlight the keynote speaker, Dr. James Hillier, and invited speaker, Dr. 
Igor Aleksanyan, these papers begin these Proceedings. The few papers for 
which manuscripts were not  available for publication are represented by 
abstracts only. 

The program committee and sub committee, made up of highly competent and 
busy colleagues from industry, education and government, had a most difficult 
task of selecting, from the many abstracts submitted, a limited number of 
papers which they felt would be of most general usefulness to the audience and 
would comprise a balanced selection of material. The members of this com- 
mittee have given of their time and energy to organize the 1971 Reliability 
Physics Symposium and to review the papers presented here. The excellent 
technical program, the outstanding success of the meeting attended in this 
recession year by almost 350 people, and the quality of the papers published 
in these Proceedings are a tribute to their effort. 

0. D. Trapp 
Chairman, Technical Program Committee 
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The Technical Program Committee, meeting in Palo Alto in December, 1970, 
selected an outstanding program for the 1971 Symposium. Present (from 
left to right) were: Jim Black, Motorola Semiconductor; Jim Early, Fair- 
child Research Labs; Andy Grove, Intel; Harold Nigh, Bell Telephone Labs; 
Bud Trapp (Technical Program Chairman), Fairchild Semiconductor; Da- 
won Kahng, Bell Telephone Labs; John Seacord, Sprague Electric; Arnie 
Lesk, Motorola Semiconductor; Bob Zettler, Fairchild Optoelectronics. 

Planning the Symposium in Palo Alto are (front row, left to right) : H. Lauf- 
fenburger, Publicity; K. H. Zaininger, General Chairman; 0. D. Trapp, 
Technical Program Chairman; Jayne Partridge, Publicity Chairman; D. S. 
Peck, Vice General Chairman; J. Morris, Publication Chairman. (Back row, 
left to right) : P. H. Eisenberg, Regi~tration Chairman; D. W. Yoder, Public- 
ity; L. Bucaria, Publicity. 



Plan now to attend the 1972 

Reliability Physics Symposium 

to be held 

April 5,6,7,  1972 

at the 

Stardust Hotel, Las Vegas, Nevada 
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