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TARLE I. Dimensions and physical characteristics of the specimens. 

Sample 

IoSb 
(flash 
e\-apo-­
rated) 

InAs 
(Bash 
evapo.-
rated) 

InSb 
(tbree-
tempera-
ture 
method) 

Direct 
current 
thr0':,fb 
sampc 
(mA) 

10 

Length Width 
(mm) (mm) 

7.5 1.2 

7,5 1.1 

6.5 2,4 

Hall 
Thick- coelli- Resis- Hall 

ness cient tivity mobility 
(microos) (cml/ C) (ll-cru) (em' /V sec) 

3.0 220 3.7XIO- ' 6000 

0.3 5 5XIO-' 1000 

1.5 145 l.3XlO-· 11200 

effective surface-to:volume ratio aITects the level of 1/ f noise. tO 

Hence, the presence of 1/ f noise in evaporated films o[ InSb and 
InAs may be relatcd to their large effective surface-to-volume 
ratios which far exceed those obtained in specimens made of bulk 
materiaL On the other hand, comparison of the noise levels in 
Fig. 1 with thc data in Table I indicates that the effective surface­
to-volume ratio cannot completely account for the noise. The 
generation of 1/ f noise is knO\\'ll to depend on many other factors 
sucb as surface conditions (i.e., inverted layers) or grain bound­
aries in the materiaL It is of interest to note, however, that the 
many possible causes of the noise generation notwithstanding the 
noise spectra in Fig, 1 do follow exactly the 1/ f pal tern, 

The specimcns of InSb and In:\s fabrica ted by flash evaporation 
were prepared by K. K. W. Heid of Beckman Instruments, Inc., 
while the sample of I nSb made by utilizing the three-temperature 
method was obtained from the Kaval Ordnance Laboratory 
Corona, courtesy of H. H. \\'ieder. 

Acknowledgment and appreciation are extended to Dr. J. J. ' 
Brophy for helpful discussions and to S. L. " 'ebb for performing 
the noise measurements, 
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I N a previous paper1 it was reported that apparent large reverse 
flow stresses wcre observed upon unloading of aluminum 

samples which had been shock loaded to stress levels of 100 and 
175 kbars. The purpose of this communication is to report some 
recent measurements of residual strains in aluminum samples 
which have been exposed to similar loading-unloading histories. 
These measurements agree with the values predicted by quasi­
static, rate-independent, elastic- plast ic theory,1 and thus inelicate 
that the observed large flow stresses are transient phenomena. 
Some preliminary results of this work have been presented 
elsewhere.3 

The zero stress point on the uniaxial strain unloading curve of 
a shock-loaded aluminum alloy (composition : 93.75% AI, 4 ,25% 
Cu, 0.50% ?lig, 0.75% 1In, 0.75% Si; tensile yield strength 

(0.2% ofIset): 3.95 kl ',lr, ' '"" .. . , ." , .,., 
hardness: 13-l) was tlde; I;,il ' ,j I'·, , ..... 

." ... 
after shock 10atlill F;. T he e'I ":.·, ,>, " 
Ha rtman.' The cs,cnl i:t\ d i:I,".:, " 

. ' 
explosive loatling was u:,,,,1 in ,.,.!, : ; .. , . • , 
of 110 and 2-l0 kl,:!r,;, \\he,. ,,, I f ,,". l' , .' , '/' ,,' •• '1 I.> 
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aIds before relief \\'a\'e:; fronl Ihe "! ', \i'," : : .!, ''''. ~',. "'11 ' · 

dimensional nature oi the ~ tr;till. 1 1.1 ! .. : .. c. j !'" .• ' ~ '. III the 
middle platc is that it is lir,l -h", '. : .. ,', ,! .,' : , I,·, I, "" oJ I,y 
means of the rarcfacli lJ n fall il''' l!I :1:0' ,. ,If': : ", .: I . ,'" I j,i , 
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structed in the following )"ay. First, static tensile tests were carried 
out on specimens cut from the same bar as the pellets. The uni­
axial stress curve thus obtained was then translated into a uni-
axial strain curve by the method discussed by Fowles.' The un- ~ • 
loading curves were then constructed from elast ic-plastic theory I 

which takes into account the work hardening during the compres- t 
sive cycle. The residual strain is the intercept of the unloading 
curve with the zero stress axis. The above analysis process is de­
scribed in detail by Hartman.· It was necessary to linearly extrapo­
late the theoretical curve in Fig. 1 beyond shock pressures of 70 
kbars, since the static tensile data did not extend into this strain 
region. 

It is seen that the measured residual strains are close to the 
values one would expect from rate-independent theory. This indi­
cates that when aluminum unloads from shock strain levels, the 
initially large reverse flow st resses reported in Ref. 1 later relax 
to the rate-independent values. The complete unloading cun'es 
might, therefore, be expected to look qualitativelr like the loading 
curves reported br Barker el a1.,6 i.e., there should exist an initial 
elastic stress dcviation which relaxcs toward the slatic curve as 
the strain rate decreases. 
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Fault Planes in Steam-Oxidized Silicon 
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STACKI:-.fG faults have been observed by Thomas l in silicon 
after annealing mechanically polished single-crystal slices, 

using transmission electron microscopy. The origin of these faults 
has been attributed to surface damage from mechanical polishing. 
Queisser and van Loom' have reported the observation of line 
patterns (visible with an optical microscope) on (100) surfaces of 
silicon wafers mechanically polished prior to steam-oxidation and 
then suitably etched. The authors interpret the line as the in ter­
sections of stacking faults with the surface. It has been indicated 
that the presence of water vapor during the oxidation is essential 
to the growth of the faulls . 

In this letter, we report the observation of two-dimensional 
faults in (111) silicon in which the surface damage was removed 
before steam-oxidation. Silicon slices (25-mil thick) were cut 
parallel to (111) from a pulled single crystal of high electrical 
resistivity. They were lapped and chemically polished to a con­
siderable depth (6 mils on each side) to remove the surface 
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FIG. I. Dash·etched line Caults (taken at X650, shown here X455). 

.-

-~------

FIG. 2. Electron micrograph or stacking fau lts ; note impurities bounding 
the faults; taken at X 1Q 000, shown here X7600. 

damage. Chemical etching showed less than 5X 10' etch pits/cm'. 
Some of these slices ,,·ere vacuum-annealed at 1000°C for 45 min. 
Neither Dash etch nor the electron microscope revealed significant 
defects. The annealed wafers ,vere then steam-oxidized at 1150°C 
for 45 min. The oxide layer grown was about 0.7 Jl thick. After 
removal of the oxide and after applicat ion of Dash etch for about 
5 min, etch markings became visible, as shO\\"U in Fig. 1. Lines 
bounded on both sides by etch pits are oriented to maintain 60° 
angles between each other and delineate the (110) direclions, and 
are of rather uniform length. Often, the lines are arranged in long 
rows that can be followed over several hundred microns. The ro\\"s 
are often parallel to each other and do not seem to lie in particular 
low-indexed crystallographic directions. The lines have a limited 
depth; they disappear after being subjected to the Dash etch for 
",,8 min, removing ""I! Jl of silicon. On wafers of 12-mil thickness 
(which showed etch markings on both sides), no correspondence 
of row directions or pit densities on the two sides ,vas detected. 
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FIG. 3. Electron micrograph oC encls of stackin:;: fault s ; taken at 
XS2 000, showl1 here X20 800. 
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