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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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. 'ABSTRACT R
Since high v°ltage.electron'microscOpyvéndbles thick.éamélesvtd be
inveéﬁigatéd; it becoﬁes a powerful technique for studying'diffusional
gradients and solid state interfacial phenomena. For examplé, it is
'poséibie-to study in deteil epitaiial fhin films such ai.sls'emiconductors2
provided the operating voltage is beloﬁ that which produces extensive
~ (knock on) irradiation damage. Previou; work on epitaxial silicon has
shown'the existence of dislocations associated with a phosphorus or
boronvc§ncentration gradient after diffusion as well'aﬁ precipitates
near the emitter surface.?
" Gallium arsenide is & semi-conductor whiéh has not received as
muchbgtténtion as silicon. Howéver,_GaAsvexhibits'potentially useful

electronic properties, e.g. the Gunn Bffect.

A possible device for

pulse generation can be derived from vapor depositional tfeatments

producing the configufatioﬁ sketched in Fig. 1. A device of this>type

may'allow thé development of éOmmunicatioh equipment opnerating ih the

'an'(109 cyqles/sec) renge of the eleétromggnetic spectrum. However,

the usé of‘such'a devicé is limited because electrical breakdown occurs

near the regions mafked 1 and 2 (Fig. 1). It vas anticipated that this

~ breakdown ié-due,to mjcrostructural'changes,ndt‘reSOIVable by 1igﬁt or‘

'scanﬁing-électrqnvmicroscopy, asédciated with the vapor déposition treatment. .
; The problem reqﬁires obtgining féils so as ﬁo study the nf/ﬁ-/n+ - |

regions in the composite (Fig. 1). This is a very difficult task
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e:z_pei'imentally, .'be'cau,se 'lst thc low protabiuty of locating these intet‘- .
faces in a‘thin“foil. Conseqnently this project is a natural one for
high voltage electron microscopy._ Also recent results show that it
is possible to improve resolution-or.closely spaced dislocations and
: to ‘obtain quantitative analyses by utilizing high order systematic
reflections.h

Spec;mens vere_prepared-by'chemicaliy'tninning; A small amount
'of'material was removed from.the‘epitaxial layer,fbfinging the interfaces
cioser to a free surface. This surface wasvthen magked by apiezon
Van.andzthe thinning vaS'completed from the feverse side; resulting in
:a foillwith a‘large-transParent‘area"v |
| Examinatlon was done in a 650 kV Hitachi microscOpe. Similar

defects were found at the free surface and the ep1taxial/ep1tax1al

interface:as shown in Figs. 2-k. These defects were dislocation "tangles"

uand*glide dislocations emanating7from defects which aﬁpear to be
_'imnufities. The glide dislocations consist mainly of long screw
‘segments connected by short non-screw segments. Presumably these dis-
locations are generated heterogeneously at the innurities which fotmed
auringwfabrication and’were'"punched out" by7thefma1 streésestupon

_ éboling. X-ray microprobe analysis ‘indicates that the 1mpur1ty ls,:
T.silicon;t Detalls of the formation of these dislocation structures will

be piesented elsewhereﬂ(see also ref. 5).
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Figure Captions

Figure 1. Configuration of a GaAs Pulse Generating Device.

Figure 2, Glide dislocatiohs emanating from a dislocation tangle

- located at the free surface.
Figure 3. Array located near epltaxial/eoitaxial region.‘ Analy51s
' shows that the out-of—contrast dislocations in: b and-c are in -screw
orientation. | |

Figure k. Array in which non-screw components are in contrast.
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