Lawrence Berkeley National Laboratory
Recent Work

Title
DEVELOPMENT OF A HELIUM-PILLED STREAMER CHAMBER SYSTEM

Permalink
https://escholarship.org/uc/item/0gc8p7v3

Authors

Perez-Mendez, Victor
Stetz, Albert W.

Publication Date
1968-05-27

eScholarship.org Powered by the California Diqital Library

University of California


https://escholarship.org/uc/item/0gc8p7v3
https://escholarship.org
http://www.cdlib.org/

LMJH )Q»&u”{\ uwh%ﬁ&\g’f)\%\‘%}\_‘{’ )i\\imﬂ( M/jw ‘ S j)@’mﬁ}f)‘\\% )\\Q% »w’/)‘k\v )Lb
. ‘ “‘ DE &&u@ﬁ&ﬁn \’;{_}L_L)/ [1,3&\33 T\”(‘ i
(D W%ﬁi&@% Qi fin

v/
TEELDN, T
R
o)

i
>

(@@@7

—

. "f“‘*f\“‘
gun‘.\ ;i
(S i/, <

NV PEaN
S\ % N
e taryingf

3&&1}3&@@@& ﬂ@;} B

- '6‘-89/'4 i
35}@3& }((\5@34}\( @ﬂ%f: j‘@%ﬁ}}i{m L %@_m

b (g@@g@ Lp =

NS s
et

Vs

: VDP 2' %‘ _J,Em/
A N Z 3 ) _A

e ke

B B \M ) o

&E\E( m&/ ,ﬂg&[}ﬂ;u V@QS&!&E\Y )\ &Egiﬁ{ ; «%Qf \L@Eg‘gi@g/}g s _}&. 4(@;
*\ T

e ﬁ%»@ﬂ-\ & i Lo ,(L j&@&%{@*&@b ta\mmg D_@u.j

f’_m@ "i’; i“:xr:“tf-@ %\%\"”E) /':Tﬁ jl\ggg} Lot uj@;/j@

~ -/ Radia .=* P*. A e
) e S V e '\_:_x«:/, Nt
.f@_ty ‘m'@: m&@% /[LL}R,\) Ly RL \"1 g%&@ SWQY j m}{» _%)rL )ﬂ
qf@;\ e xi‘:“ '_—— e S S

=0y
ot

“‘:T?’*\% o f'
[L LL@“L“)/L\‘DE\\ 3'1 / (\“
.Bj PR R R TR R T'!\fﬂ%w\ ‘_ Sf/ AT‘ '''' ’&“ =
— %‘\ 3@LF2‘€%1%N4?\1?J@5 1%’%%%};_@ %i%l\%ﬁébliﬂlce)zfvi 5 ﬁf{% I~ - j e /j m&%
xﬂf‘f@}\“ et /3@9 Gan e s feniies (L ian )i 1

m;/‘: i\\iﬁ ‘"\fmf?"‘“\\r‘m /’rﬁ‘“\\f@*&?\jr
b et EBL)J: ﬁ

T\X/O WEEK LOAN COPY -

%{.a

f N([.?@qﬁ// N
S “‘\ qﬂ&_;\k{_)
Thls is a lerary Cn‘culatmg Copy
which may be borrowed for two weeks.
For a personal. Fetention copy, ¢ all
Tech. Info Division, Ext. 5545

:’”ﬁ P
@;ﬂ Lm: ém“t
|z e

\

\ /@m) < DRCELT, f*‘;t/ﬁfw w&m@@;f”m W

- : AN AN I
el A e
f ‘L‘*"JI\““ /}@5@/)& & ff%%/ﬁ@?ﬂ@ub i LB@JE‘* L

meﬂ s

V, f?g@S‘ (Do el i

@L}%

t@fﬁ‘ &

/5&&:}@3 "LE:S;/( ﬁé E@}(&@%ﬁ&ﬂ&,@@ﬂ ;’;mi\%@ugfmu?%@yg&,ﬁ&m{\,

P d’"“\c‘:‘
1@&\”?’* -

;SQL»JEL%E\ L‘ELLV 1"\—’@%’ LD@% Lo
Fan :}(;m S \%]‘IAI" P \\)K/'ﬂ 5 :\\\/ (TN TS

A |

_3,’ %‘/& Bi] i l%;rl\g{ A

ﬁ\“‘*\' PR T Ry, (
1y S ( Ay m,m \)




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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DIFFUSION IDU TC DEFROTS N STILICON - PAR” I

E. Levine, J, Washburn;

Inorgani: Materials Research Divisicn, lawrence Radiation Laboratory
and Department of Mineral Teca;odo;y, College of Engineering,
University of California, Berkeley, California

Dislocations introduced into Lhe sar”'ce layers of silicon crystals

by boron and phosohocus d fquJOn treaumﬁnts of the type uoed in device

manufacture were studied by_transmission electron microscopy. Tdge

dislocation arraySIWere found. ford{llo} and {111} surface orientations

as was the case for previous observations on’ {100) specimens. The maximun

density of dislocations was located at & depth corresponding to the

(]

‘steepestzsoluté%concentration gradient. The  observat 1ons sugzest tho

~ thé glide mechanism for motion of edge‘disioéétions»into'a crystal,

previously proposed for difﬁusion~into a {100} surface, does not operate
for a {111) surface orlen atlcn.‘ Most of the edge dislocations meking
‘up the accomodation netwofk for the laiter OTl@ntdulOﬂ apparenitly he

moved into the crystal nonconservatively.
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Solid state devices which heve uvearn made by e shallow
of boron or phosphorus 1nto the surface of a silicon warler often

contain an array of dislocations that nartia=ly,relieves the sclute

&

contraction stress. These diclocations have been rev ed by etlch

(1,2) (3) (4-6) -

pLt, " x-ray and electron microso OVAN LECth es. The

Dfev1ous electron mlcroscopy observaticons were made on phosonorus

+

diffused Samples for which tho dislocation array is less than 10 Lcm

(5)

from the original surface. “Weshburn et. al. observed phosphorus
| 0 induced dislocafions in.[lCO} wafers and sugfested a giwde mechanism
for motlon of the dlslocatlon array into the'orystal. Dislocation
neuworks in (lll} wafers were studied by.Jacoodine(u) and Joshi
] o ‘and Wilhelm.(é) The latter authors alsc concluded that the dislocations
had moved into the crystal by gllde on the 1nclined {111} planes.

It 1s the purposo of this paper to report the results of detailed
P o lobservations on phosphorous diffused {111} and [llO} wafers and to compare
the disiocatioo networks to_%hose'that are iptroduced by boron diffusion.

The use of stereo technlques 1n conJunotnon Wlth diffraction contrasth

oxperiments permitted a more complete*characterization of‘the dislocation

! . arrays than those made in previous gtudies.

EXPERIMENTAL

Czoohralski groﬁh melf doped p type single crystal silicon was Wwned
as the sgart{ng haﬁerial for the phozphourus _diffﬁssd o mbll and ﬁ Ly
silicon Fér + e boron. dlffunfon. Siiccm'in the {111) or {1307 orientation
and approximately lrm thick ang 25 mn . diometer were cub from tﬁese

'
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cfystals. "Wafers weré lapped and chemically polished to a Tinal
thickness of 200 microns, thus removing all mechanical damage. They
were then symetrically diffused in a tube type furnace.. The boron
samples wefe diffused at‘1200°Cjusing a B2O5 sourcez and then air
cooled ©o room temperatﬁref' The.surface qoncentration of boroﬁ as

2O'at/cm—3. _The

(7)

deﬁermined_by.four point probe measurements ﬁas 2.5.x 10
boron diffused samples Were'tbén sectiéned by anodic oxidation and
a solﬁte profilé was Obtainea.down'to-thé.pn’ﬁunctién. Samples fér
eiectrén microscopy’ were prepared for several differeﬁt depths within
tﬁis solute pfbfile. ?ﬂoéﬁhorous.diffused samplesvwere preparéd using
a Péos'séurce at ;OOO°C fof 15 minuﬁes. ?he resultgnt.surface concentration
of phospﬁbruéa was 3 x.idgovat/cm_3.

BecauéeApreViou§Aauthors had examined thé_diélbcation dénsity at
Various levels for phosphofus diffusea sampies this Was not repeated.

Since the maximum density occurs near the surface, only this level was

examined. The main purpose of these observations was to establish the

predominant mode of dislocation motion in {111} and {110} diffused Warers .

"The wafer used for {110} diffusion was prepared for an investigation on

the defect structure‘associated with double diffused structpres (fof
detailsiéee Part II), howevér;'the dislocation configurations which
result from the phosphorusJ diffusion of the emitter should be.
characteristic of diffusion induced dislocations in (llO}'oricnﬁed walers .
Thinning,fof eiéctroh microscopy was carried out frém’one sidc‘only
with the side of interest protected with Apezion wax. Slices were
preparedvfor>transﬁission electron microscopy ds desceribed provjonxlyw

A Siemens electron microscope operated at 100KV and fitted with



b

a Gatan double ﬁilting stage vas used. Stereo pairs were made by
taking two micrographs of the same area before and after a tilt of:
about 7° about an axis perpendicular to the ({220} reflecfing plane.
By making use of the corresponding {(220] kikuchi Band similér two beam
contrast conditions‘could be achieved for the two microgréphs. The
220 reflections were chosen sovthet the maximum number of dislocations
would be in contrast.? In most sfereo peirs this ineluded all of the
dislocations present in thaﬁ area of the speoimen. o |

. The method of preparatlon resulfed in a specimen 1-2mm in diameter,
the perlphery of whlch was thln enough to obtain many thln areas.
This type of spe01men made it possible to’ survey large areas of the

1

wafer. _

: BUrgers veetors of 511 fhe‘dislocation segments in a given'area

were determlned u31ng twice the number of reflections that are normally

‘ necessary. A kikuchi map(g) fa0111tated rapld changes in orlentatlon

o obtain pre—selected diffraction vectors before contamination of the

specimen occurred. To ensure simple two beam diffraction contrast conditions,

~ photographs were taken in.-dark field by tilting‘the gnn or in bright

field after contours were checked‘in‘aperture;dark field. A series of
photographs were often required as‘the.s=o-condition3was swept across
the_fie%Q of view, The photogrephs used as iliustrations’are those
for which there wes little long range lattice_cnrvanure within the
observed area. Therefore, dislocations are in similar contrast over
wide areas. The reflections used in (111) foils Were'oeé, 203, 220,

[

113, 131 and 311, by appropriate tilting of the sample.
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RESULTS AND DISCUSSION

The solute profile obtained by sectioning of the boron diffused
samples is éhowﬁ in Fng i. The levels which were investigated by
electron microscopy are indicated on the curve. |

'Specimens 3a and 5b wﬁich were obtainedlhear the difqued surface
did nét have any visible_defect structurg.f This is the depth at
which the maximum dislpcatioﬁ density occured in phosphords diffused.
specimens. Specimen ba was the first to have,an obéervéble dislocation
COnteﬁtc A typlcal Tield of view confained one or more 1nc11ned
dlslocatlons that usually cut through the foil from top to bottom
surface. }‘ | | |

Steciméhr3t wésitékeﬂ'at a dépth'near‘thé'maximum concentration
gradlent and had the greatest dlslocatlon density of all the specimens
examlned in thls series.t Achan be seen frgm Flg;‘2_many of the
dislocations at this levelfcut'thfougthhe foil.from top to bottomb
surface. Thefpatts'of'steeply inelined disiocations that are near one
of the foil surfaces 6ftenlapﬁear‘in-dottedjcontrast as expected.
DlSlOC&thﬂS were distributed in a 3 dlmensional network rather than
lying in a plane parallel to the diffusion front as is clearly revealed
by the stereo pair, Fig. 3. Several areas at.tte same depth were
examined in this way. -In'Fig, b, .whiéh shows the same area as that in
Flg. 3, Burgers vectors have been determlned by diffraction coﬁtrast
experlments. They are shown for all segments by short lines parallel
to their projections Qnto the [lll) foil plgne.. The six possible

projections are indicated by the tetrahedron which is drawn on the

print. Most dislocations were near edge orientation and had one of
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the three»Burgersvvectors:that were parallel to the diffusion front.
Those dislocation lines in Fig. U4 that have_oné of the three
inélined Burgers véctors arebindicated by lines with arrows. Examination
of the stereo picfures along with the compléfe Burgers‘vector gssignment
leads to the conclusion that it wduld have béen difficult for this

array to have formed primarily by glide.motion{of diélocations having
inclined Burgers vect@rs and their recombination to form'theredge array.
It appears likelyvthat mosﬁ.of the dislocations have moved into thev
crystal byvnpncons;rvativé or climb ﬁotion and that oﬁiy occasionally
has a dislocation with one‘of the three inciined Burgeis véctdré moved

conservatively into the crystal. TFurther support for this conclusioh

is also afforded by the fact that the steeply inclined dislocations

seen at depths between the main array and the surface were also edge
dislocations having 6ne of’the_thfee predominant'Burgers vectors.
The finaislevél examinéd was lpcaﬁéd near the p-n junction (5&).

At this level very féw~disiocations were obseryed. Those that were

* found also had one of ‘the three Burgefé?feétbrsrparallel té_thé'foil

surface. Some were u‘shapeq with}both ends‘eme?ging at the same surface
of the foil. o | | |

Eléctfon microscope obgervaﬁibns ﬁege'aisb made'éﬂ flll] silicon
wafers which wefe phosphorus diffuséd asg désériped previously. Thesc
dbservaﬁions were mgde_onl&?within*one £oil thickness of the original
surface as thié is where ﬁhe mékiﬁum déﬁsit?ﬂbf dislocations had been

found previously. In these specimens the dislocation distribution

was quite uneven. Areas ofkrelatively high dislocation density such us
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that Shown in Fig. 5 were separated by spaces abéut_s u'across within
which few dislocations Wére présent. Surface precipitates were also
present only in the areas where patchés offdislocatibns were found.
Again_theSe disiocations ﬁere almost all near edge oriehtation and

had Burgers vectors that Werebin the (lll) p;ane parallel tp the
_surface.‘ The stereo pair in Fig. 6 again suggests that the dislocations
have moved intq,the_specimen by climb. In most aréas dislocation

half logps cofresponding to‘two of the three coplanar Burgers vectors

appeared to have climbed into the crystal. Segments having the third

| Burgers vector were then formed where intersection occurred. At A, B

and C dislocations have éome clee enough ﬁo begin to interact and ét
D, E, F and G shdrt segments haviﬁg the.third Burééré vector have been
formed (Fig. 5). Dislocations having inclined‘Burgérs vectors were
never"observéd invthe phosﬁhorus diffused till] foils. These conclusions
differ from those of Joshi and i neln'®) who suggested that dislocation
motion occurred by élideAQn the inclined‘[ill] planes in £1113 specimens.
'Thé précipitation onnthe surface shown in Fig. 5 appears to be
associated with the dislocatidn patches but individual precipitates
generally could not be'asscéiated with é parﬁiculér dislocation segment.

Schmidt and Stickler(lo),have Observed similar precipitation in

- phosphorus diffused samples and have identified them as silicon phosphide

with an orthdrhombic structure. Although precipitate reflections were
observed,_they were nqtvofrsufficieht 1ntenéity or number to perform
an analyéis, The one weak spot observed. indicated a lattice spacing

of 6.8A4°., The plane corresponding to this spacing was parallel to the



8.
(111} plane of the silicon metrix. This spacing egrees with the (100)
spaCing-of'the orthorhombic structure proposed by Schmidt and Stickler.
The precipitate is probably in the form of thin‘pletelets on the {111)
plaﬁes. In &ark-field the black side of the black white contrast at
precipitatEs was‘always in the same direction as é indicating en.
interstitial type of strein field. A etudyvof precipitation in diffused
foils will oe reported ae part II of this paper and thué will not be
discussed furthef here. | |

Disiocatioﬁe due.to boron diffusion have beeﬁ vefy difficult to

observe by electroh microsoopy because they exist at many foil

thicknesses away from the original surface (ebout 2/3 of the way to the

n junction). Therefore with random sectioning there is little chance

of flnding the array. Dlslocatlons would always be .expected at or

near the max1mum concentratlon gradlent S0 as to best accomodate the
misfit'betWeen the contraCted diffused region and the matrix.' The

positions of the arrays for both boron diffﬁsion and phosphorus diffusion

are consistant with the solute profiles. In the case of boron diffusion

the profile after the particular treatment employed (Fig. 1) had-a

rather broad plateau near the original diffusion surface and thus no

"appreciable concentration gradient. The only dislocations found in

this area were steeply inclined segments of dislocations which'extended
to the main network located deeper in the wafer. The solute profile for
phosphorus dlffusion obtained by Joshi and Wilhelm( ) does not have

this broad platesau.but has a small, but probably slgnnflcant concentration

gradient near the surface. This,gradient may be even steeper than

indicated, as four point probe readings were taken at the surface and

/
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at 2500A°, but not in the critical area in between. This area is where
the maximum density of dislocations is observed.

Dislocation networks produced by diffusion into a {110) surface
were also investigated; A typical area is shown as_a-stereo pair in
Fig. 7 .and the Burgers vectors are indexed in Fig. 8. The network
contalns long edge dlslocatlon segments lying approx1mately parallel to
[001] with Burgers vectors a/2 (11I0]. These relax the contraction
stresses in the [110] direction. Because a/2 [1I0] is the.only Burgers
vector that lies in the. (110) plane the contraction stress in the [001]
nLrectlon must be relaxed by dislocations hav1ng the inclined Burgers
vectors a/2 [lOl], a/2’ Oll], a/2 [101] and a/e [Oll] Two or ‘more
of these Burgers vectors are represented in the dlstorted hexagonal
network. Frequently two or three dlslocatlons of the same Burgers
vector but not lying at the same depth tended to line up one above the
other as would be expected-because of their predominantly edge character
(e.g. at A, Fig. 8). | | |

Dislocations having one of the four inclined Burgers vectore can
glide iﬁto the specimen on (111) and (11I) in predominantly edge
orientation or on the.slip planes that lie et right ahgles to the
surfacei(lil) and (I11), in predominantly'serew orientation. Both
modes appear to be represeeted in Fig. Teo The dislocations with
Bﬁrgers,vector parallel to the‘plane ofithe.surface, a2 [110], can only -
be introduced in edge orientation by'recombinetion‘of two'of the_ |
d'tlslocetiona of {nclined Burgers veqtor i.e. 1/2 (201] 1/’8’t011] -
1/2 [110], or by climb.

The previous observations on gpecimens with (100} surface
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orientation lead to a modgl_by which the edge dislocation array could
move continuousiy with the diffusion front by a glide mechﬁnism.(S)
Accofdihg to this model.an edge dislocation parallel:to the surface

is geﬁerated by-reCOmBination of two gliding~diéibcatipns with
inclined‘Burgers véctofs.‘ The model requires that the glide planes of
the two combihing-dislocatioﬁs intersect along_abline?that is parallei
to the surface and at right angles to the Burgers'vector of the édge
disloéatioh that is being fﬁrmed._ The modei is particularly attractive
for the {100} surféce orientation:because the planes of glide can be

the (lli] type which is the normally observed slip plane for silicon.

It is not equally as attractive for the {110} or {111} surface orientation

‘because the plane of glidevmotionbcan not be (111). In the {110} case

glide must be on planes of the type {100} ahd for. {111} surface orientation

glide must be bn.(li3}. Neither of these are normal slip planes for

silicon. Of course it is possible for a dislocation to follow {100)

or {113} macroscopically by gliding alterndtely on two (111} planes.

The more frequent the:change of slip plane the more it would appear

. that slip had acﬁually taken place on {100} or {113). Therefore the

glide mechanism is most probable for {lOO]:foils and least likely

for (111) foils.

Thevobsérvations ére éonéistent with this prediction. Dislocations
with inclined Burgers vectors that join to.form one of the edge
disiocations;df the main accomodation array were often seen in (100}
specimens but‘were rarely‘segn in till] specimens;v Thebarrangement

and curvature of individual dislocation segments in specimens of the
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latter orientation suggest that motion is primarily by climb. Theb(llo]
case ié not comparable to ﬁhe other two because the accomodation array
can not be formed entirely of edge dislqcations with Eurgers vectors
parallel to the sﬁrface. Many dislocations with Buréers vectors
inélined to fhe surfgce aré‘ﬁecessarily présent in the array. Cases
Wefe observed such as at B in Fig.'8'where.two of thesé seem to be

combining to form a léngth of edge dislocation, perhaps by glide on

{100}. However, as in the {111} specimens, most of the edge

dislocafions with Burgers Qectors parallel'to the surface seemed to
have moved in by‘ciimb. The [110] case waé also unique iﬁ that some -
dislocétidnS‘with fhe.inclined Burgefs vecﬁOré glide on fhe inclined .
(lll).and (ili)‘slip planes to a depth muéh greater ﬁhan the main
part of the accomodation array. Examples are shown in Fig. 9 which
is a foil bre?ared at the level of the p-n‘junctibn. In {111}
speéimens few if any disloéations were found at this level;

| Because_the stress necessary to cause élide is almost certainly
less than the stress necessary to'prqduceIClimﬁ at a comparable rafe
ét-the diffusion temperature, the results‘suggest that the solﬁte
contraction stresses may be maore completely,reiaxed in (100} and {110}

specimens_than theyvare in {111} specimens.



CONCLUSIONS
1. The boron and phosphorus diffusion treatments normally employed in
device manufacture result in the motion of dislocations in the surface

layers so as to relax the solute contraction stresses.

2.  After completion of the diffusion treatment the maximum density of

dislocations is found at the depth where the remaining concentration

- gradient is’ the steepest.

3. Regardless'of.the oriehtation of the surface into which diffusion

takes place the disldcation array lies approximately parallel to ‘this

‘'surface and is composed primarily of edge dislocations having Burgers

vectors which are as nearly parallel as possible to the surface. '

L, Although‘strong'indicatidns were found previously in specimens with

{100} surfaces that edge dislocations parallel to the surface move into

the. crystal by a glide mechanism, this is not the case for {110} or

s

v {Ill] suffaces. In these,cases edge dislocations appear fo move in

nonconservatively, by climb.
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" Fig. 2

Fig. 3
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LIST OF FIGURES

Solufe profilé (Concentration vs Depth) obtaiﬁed by sedtioning
of {111} oriented boron_diffﬁsed wafer. The levels examined
by tréhsmission electron microscopy are indicatedvon-the éurve.
Disloeaﬁion'network obseryed at level 3b in a (111]) oriented
bpr§n'diffused wafer. The d;slocatibns are steeply inclined
to the foil surfacébas indicated by the dbttéd contrast.
Stereo.pair of typical area at level 3b (maximum concentration

gradient) in a bofon'diffused {111} wafer. The dislocations

‘are distributed inba three_dimensioﬁal network. rather than as

a planer array. Many dislocations are steeply inclined and

traverse. the -foil from top to bottom.

 NOTE - To obtain a stereo image, stereo glasses should be

placed approximately 6 inches above and centered on the

micrographs. The:giasses may then be slightly rotated until

‘the two black dots and the dislocation images are superimposea.

Identical area to that ‘shown in Fig;j3 with Burgers vectors
aésigned to all the dislbcation segments. They are

ihdicated by short lines pérallel to_their'projections onto

the (111) foil plane. .Thé 8ix possibie projections are

indicated by the tehrahed;on. Most dislocétions are near
edge.orientation'andlkwé’oﬁe.of the thfee Burgeré Yectors that
are parallel to the diffusion front. Those dislocation lines
that have one of the three iﬁclinedvﬁurgers‘vectors are indicated

by lines wifh érrows..
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Fig. 5

Fig. 6
Fig. T

Fig. 8

Fig. 9
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Diffusion induced dislocations that have formed near the

surface in a (111} phosphorus diffused wafer. The

-.dislocations are in edge orientation and have Burgers

vectors that are in the (111) plane parallei'to-the surface.

At A, B, and C dislocation half loops corfespénding to two

of the three coplanar Burgers vectors have climbed into the
wafer ahd have come élose enough to begin to interact. At.

D,IE, F and G short segments having the third Burgersuveptor have
been formed. - Sufface precipitates were also observed.

Stereo pair corresponding to Fig. 5; ‘The dislocation half

‘loops appear to have c¢limbed into the crystal.

Stereo pair of diffusion induced dislocation network in (110}
oriented wafer. |
indexéd'Bufgers vectors of ares shown in stereo view in
Fig.VT. The long aislbcations in the [001] direction have

their Burgers vectors parallel to the (110) plane of

-diffusion e.g. a/2 [110] and are in predominantly edge orientation.

The inclined Burgers vectors are repfésented by lines drawn

parallel to the projection of their Burgers vector in' the

(llO) plane. The héxagonal ngtwork‘consists of both types.
The etched area in ﬁhe lower left hénd corner contains
precipitation>on‘the perpendicular tlll) planes.

.Diffuéion induced dislocations with»inclined Burgers vectors
observed at a‘depth’approximatély the same ag that of the pn

Junction.
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This report was prepared as an account of Government
sponsored work. Neither the United States, nor the Com-

mission, nor any person acting on behalf of the Commission:

A. Makes any warranty or representation, expressed or
implied, with respect to the accuracy, completeness,
or usefulness of the information contained in this
report, or that the use of any information, appa-
ratus, method, or process disclosed in this report

. may not infringe privately owned rights; or

B. Assumes any liabilities with respect to the use of, :
or for damages resulting from the use of any infor- &
mation, apparatus, method, or process disclosed in
this report. : e

As used in the above, "person acting on behalf of the
Commission" includes any employee or contractor of the Com-
mission, or employee of such contractor, to the extent that
such employee or contractor of the Commission, or employee
of such contractor prepares, disseminates, or provides access
to, any information pursuant to his employment or contract
with the Commission, or his employment with such contractor.
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