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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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ON DISTINGUISHING BETWEEN SMALL VACANCY AND INTERSTITIAL DISLOCATION LOOPS 
USING A NON~GONVENTIONAL WEAK BEAM DARK FIELD TECHNIQUE 

Wei-Kuo Wu 

Department of Materials Science and Engineering, University of California, 
Berkeley, CA 94720 

It is well known that both the burgers vector and the habit plane of 
dislocation loops are needed in order to determine their type, e.g. vacancy 
or interstitial. The conventional bright field and dark field techniques 

0 

give a dislocation image width ::::300A or an image shift from the core position 
even larger than the true size of a small dislocation loop. this makes loop 
type determination very difficult. · (l) 

In this paper, the newly developed weak beam dark field technique ~' 

which decreases the effective extinctfon distance, ~g, has been used to 
reduce the dislocation image width (-3 ~g), so ~hat the shape (habit plane) 
and loop types of small dislocation loops (<500A) can be determined 
unambiguously. 

Figures (a) - (f) show the W.B.D.F. picutres taken with the indicated 
diffracting g vectors (s>O) of small dislocation loops and rod-like defects 
formed after post-implantation anneals at 800°C for 20 minutes in boron 
ion implanted (2 x 10 1 ~/cm2 ) silicon. Figures (a) and (b) were taken near 
<111> orientation. Note that the shapes of most loops are clearly resolved 
to be hexagonal with edges along <110> directions. From trace analysis, 
loop a, b and c lie on the inclined {111} planes; which loop d is ori the foil 
plane. This was also proven when the foil was tilted from <111> to <112> 
orientation as shown in Figs. (c) - (f), so that loops c show edge on in 
Figs.(e) and (f), and loops a show edge on in Fig. (c) and (d). Since loop 
a and d show residual contrast (g.o = 0, g.o x u 1: 0) when the operating g 
v~ctor is on the loop planes as shown in Figs. (a) and (b), this suggests 
that this dislocation is a Frank sessile. This was further substantiated 
in Fig. (c), where the fringes contrast due to the stacking fault of loop c 
is clearly seen. 

From contrast analyses, it is therefore concluded that most of the 
.small dislocation loops fromed after post-implantation annealing in boron 
ion implanted silicon are interstitial type Frank. sessile loops on all 
four {111} planes. 

(1) Cockayne, D. J. H., z. Natur Forsch. 27a, 452, (1972). 

Thirty-Third Annual Meeting of the Electron Microscopy Society of .America~ 
Aug. ll-15, 1975, Las Vegas, Nevada. 
April 1975. 
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Fig. l. The weak beam dark field pictures of small residual defects 
after post-implantation annealing of boron ion implanted silicon. 
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.---------LEGAL NOTICE---------"""11 

This report was prepared as an account of work sponsored by the 
United States Government. Neither the United States nor the United 
States Energy Research and Development Administration, nor any of 
their employees, nor any of their contractors, subcontractors, or 
their employees, makes any warranty, express or implied, or assumes 
any legal liability or 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. 
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