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DISCLAIMER

This document was prepared as an account of work sponsored by the United States
Government. While this document is believed to contain correct information, neither the
United States Government nor any agency thereof, nor the Regents of the University of
California, nor any of their employees, makes any warranty, express or implied, or
assumes any legal responsibility for the accuracy, completeness, or usefulness of any
information, apparatus, product, or process disclosed, or represents that its use would not
infringe privately owned rights. Reference herein to any specific commercial product,
process, or service by its trade name, trademark, manufacturer, or otherwise, does not
necessarily constitute or imply its endorsement, recommendation, or favoring by the
United States Government or any agency thereof, or the Regents of the University of
California. The views and opinions of authors expressed herein do not necessarily state or
reflect those of the United States Government or any agency thereof or the Regents of the
University of California.
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IN S1TU HREM OBSERVATION OF INTERPHASE BOUNDARY MOTION
IN 95PB-5SN SOLDER

J. B. Posthill*, Darrel Frear, and J. W. Morris, Jr.

Center for Advanced Materials and National Center for Electron Microscopy, Lawrence
Berkeley Laboratory, University of California, Berkeley, CA 94720

The use of solder to provide mechanical attachment and electrical interconnection for
electronic packaging is widespread throughout the industry. One application for a lead-
rich solder is in the IC chip/ceramic carrier connection. It is well-established that this joint
is susceptible to thermal-fatigue failure and, hence, a thorough microstructural study is
warranted. Previous work has shown that 95Pb-5Sn contains 8-Sn precipitates that have
formed upon solidification and subsequent aging at ambient temperature. Diffraction
contrast TEM demonstrated that the precipittates lie on {111}pphabit planes.! High-
resolution electron microscopy was undertaken to establish whether or not the habit plane
was faceted on the atomic level. This contribution reports on an observation of beam-
induced precipitate dissolution.

The alloy and thin foils were prepared prepared as described previously ! with the addition
of a solution treatment in argon at 200°C for 24 hours and then quenched rapidly to room
temperature for a time sufficient to form an equilibrium structure (~ 1 month). It was found
that the foil should be immediately placed in the microscope after removal from the ion mill.
An irregularly shaped precipitate was found in a relatively thin area of the foil. Drift and

foil bending were severe and therefore two through-focal series were taken approximately
15 minutes apart. The beam direction was [011]p, which was about 0.5°C from [001]g,

(additionally, (111)py, //(010)gy,).

The micrographs clearly show precipitate dissolution occuring only at the top interface and
the tip. These regions of the boundary contain ledges of different sizes. The arrowed
region in Fig. 1A contains ledges ~ 4 nm in height that appear to have rounded corners.
Smaller ledges of ~ 0.6 nm can be seen after further heating in a thinner area of the foil
(Fig. 2B). Their spacing along the boundary is of the order of 8 nm. The lower interface
does not appear to contain similar ledges and has not moved during observation. In
conclusion, precipitate dissolution has been observed at high-resolution to occur by a ledge
mechanism.2 A more complete discussion of this result will appear elsewhere.
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Fig. 1.--Low magnification high-resolution of B-Sn precipitate. (a) after ~ 20 minutes
beam heating, (B) after additional 15 minutes. Bar = 75 nm. (C) schematic of
crystallographic directions.

Fig. 2.--Enlargement of areas boxed in Fig. 1. Near edge of foﬂ Bar = 10 nm.



AVLS

This report was done with support from the
Department of Energy. Any conclusions or opinions
expressed in this report represent solely those of the
author(s) and not necessarily those of The Regents of
the University of California, the Lawrence Berkeley
Laboratory or the Department of Energy.

Reference to a company or product name does
not imply approval or recommendation of the
product by the University of California or the U.S.
Department of Energy to the exclusion of others that
may be suitable.




R . BTN

LAWRENCE BERKELEY LABORATORY
TECHNICAL INFORMATION DEPARTMENT
UNIVERSITY OF CALIFORNIA
BERKELEY, CALIFORNIA 94720

B,



