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Roman Study of Stresses Caused by Intrinsic Getters Distribution
in Device Structures

Y,Y.Bolotov, ll.0,Ef reaov
In6titute of Ssriconductor Phytice, lrvrontjeva 13, llovosibirst 030090, Russir. It[tI: llS2ll F0llil SU

LBabanstrya, [,$chmlr
Institulo of Seticonductor Phtsics, lrlter-Iorsing $trussc Z, fruntfurt/0der, Geruny.

I proller of raterial'r purity nith scrling dorn of elerents sile in YtSl rnd UISI technologiet becore
Yety ilportant. Ihis ilportance explrine r great interes! to questionr of fonrtion of irpurity rnd defict getters
rnd oxygen prlcipitates rt one of its. Precipitrtion of oxygen in silicon ras intenrively invortigried in put
y00rs. In pilticulrr roloof mchanicrl otresses in getterine and precipitation proco8sos rri ridolt djscu$ed ill.
In present papor re ttudl ttresr distribution in devico strrcturos rith nonuniforr dirtrihted ollion rscipititis
ruil 6tres8 influence on precipitrtion and gettering.

In oxperirent rs cortrolled deptlr distribution of defects rnd giresses on prepared lor rngle r3dess, n6ar
spectroscopy rrt uted lo leasure the streso distributiom rith focused laser beor scrnning on rod'geo ruifrce. The
ttress vtlue rero obtrined frot silicon [0 lhonon line shift by corputer fitting of tlrs line rhr0s. Depth
dittribut'iont.of,stackinxfrults, dislocrtion loopo rnd orygen preiipitites rerg conirglled bt rimoecopt. mli-
thenodonors {690uc), riddle terDerature {{500c-s0dcl and hiSh terperrture {l00dc-ll000cl thenrl trutunts nere
u6ed.t0 jntroduc0.oxygen precilitrtes rnd to fon nonuniforl distributionr of its. lluiing of hlgh lorperrture
trealielts denuded zone 0f orygen rls forred rith smll concsr.i,rrtion of controlled defectt.

0btained results sioi thtt procoese$ of oxygen precipitrtion rre folloned bt rririn0 of rvonge teneile
rcchanicrl slre8808 up to 0.0 kbar. strong c0rr0hti0n of strcling faultr rnd diolocrtion loope concsltritiol rith
oxtger contents in tilicon rat oboerved. Ihe precipitrtion ras supposed to stilulrte fonrtion of lnterrtitial
defects.fonalion elilinriting deforralion energy of lreciDitrtes. Ihere aie in litentlre drtr confirring this
suggssti0n bJ o0serving stacting frults formtion nerr dihtation centers, flission of intmtitirl rtom io the
p0riphert of precigitate dreates supertitumtion of ones during precipitrtion lrocerl rd rtiulrtu fonrtion of
the-defects. Ihe sirssses rpproach 0.1, lbrr value rt 1.3 l0l cr'z of'concentrition of the precipitrter. The rore
smll precipitrtes ras assured to cauoe rore significant stresses becrure of.its structuro rnd rbsencc of mtsllite
stlcking faults and ditlocation loops, lleasurerents 0f the stresseo in sa4les rittr l0r conteats of the lrrge size
precipitates thor correlation of distributions of the rtreeees and the prscipitates {tig.l). Ths concenlrriion of
the large precipitates incieaoed ihe stresses frll dorn in the bult. Ihg effeit is supposedio be dus to srrll sire
precipitates.forration in oxygen. denuded zone, providing rppernnce of rore'large rtierses in crtst!1. I0 mrlyre
this suggestion re lrvg theoteticrlly considerod stresses distribution in a cise of nonuifori diotrilution'of
dilltat'ion centert in I framrorl of thin plate dpgroxiration, corresponding to usurlly usod silicon strrctur06.
ls r result of evalurtion expression of curvature radius I ras obtained depending on ceniroid of dilriation centers
distribution o :

R=2- h .'! 3 dO;'

,rhere h-plate thicknesg,r 0o 0i1 - 0v0r0g0
size precipitates to be {,1 l0-'rctr. llso stress
obtai ned ,

h/2

d= 4= f wder 1 zl zdz ih'-ln

strain tensor of the dilatation centers. 0n rr$ found for large
dirtribution depending 0n dilatation centErs distribution ras

In a baais of the ttreory a conceDt of strain tensor of dilrtation center rrs introduced. tnd thir rpproaclr
allors toexplrin of the reasured streeses vrlue and to estieate deforaational rechrnisr of dofscts lnd iuiriities
interaction in the processes of precipitation and gettering.
l. C.Claeys, J,Yanhelleoont, $olid $tate phenoeenr !,l,Zl{l989l.
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Figure 1. Correlation of stress and,
oxygen precipitates distributions
after thermal treatments .
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