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Various tiefects, such as the oxide

(Dlts) and the stacking faults(Sl"s)
r\

step annealingt/ RoIe of sueh micro

nation eenters has been investigated.
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precipitates(Olrs), the dislocation loops

were j.ntroduced into the wafers by the two-

defects in silicon as the earrier recombi-

CZ boron-doped. <1OO> silicon crystal ingot(resistivity: 11-B ohm.cm, oxygen

contentt L2.J-B x1017 . -1) was slicett into wafers. The anrlealing eonditions

were chosen to control the defect kind. and d.ensity, and are listed. in Table 1.

The first anlealing was carried. out in an argon atmosphere for 180 minutes. The

second. annealing(oxidation in dry 0r) was carried out at several temperatures

fo::ning almost the same SiO, thiclcress(l5OO;,). After H, treatment, bulk life-
time ? ' by the photo-conductlvity decay rnethod, was measured on eaeh wafer.

fhenr the wafers \rfere etched to thin films to observe the defeets with tra^ns-

mission eleetron microscope(nn4) .

Distributlons of I and the bulk stacking fault density SFD along the ingot

axis are shown in Figure 1. trifetine in Figure 1 is classifiecl into three groups

(A), (g) ana (C). there existed. SFrs(O.}n7 r.rm dia.) in each wafer, a.nd high den-

slty Dlrs(O.l-O.7 pn dia.) and OPrs(O.O!-0.5 pm dia.) in ttre gruops (n) ana (C).

lypical defeet densities of the gruops are listed in Tab1e 2. Mlcrophotographs

in tr'lgure 2 ate typieal TEM images of these gruop wafers from near the ingot top.

[he relation between ? and SFD(includ.ecl vari.ous SF dia.) is plotted in Figure 3

(a). Note that ? is proportionally decreasecl by SFD and expressed as I/z &
'r lz(sFo)r/1 at the reglon of SFD>to4 cml3 [he ind.ex I/"s Ls different from that ob-

tained by MOS C-t measure*urrt2)t1)10.7-ir). fhe reason for this d.iscrepancy is
considered that ? is influenced by the canier d.iffusion process. Comparing (A)

with (B) in Figure 1 anti Table 2, it is fowrd that Dlrs and OPts also have elec-

trical aetLvlty. figlrre 3(b) shows the relation between ? and total defect den-

sity for A.3t 7 and 7 pm d.efect diameter. In this case, lifetime clepends on

defect density and size, so that apparent SF aetivity in figure 5(a) is influenced

by total defect clensity amd size. 0n the other hand., lifetine in the depletion

reglon depends only on d.efect aensityz) Annealing I, was for:ncl to generate high

d.ensity 0Prs, Dlrs and SFrs to result ln very low ? values.

In surnmary, lt has been shown that not only the staeking faults, but the cils-

location loops antl the oxide precipitates have eleetrical aetivity, ancl they dec-

rease bulk lifetine by the index of I/1.
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IabLe 1. Anneal-ing conditions.
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Tab■e 2. Defect aensities in cm 3
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Fige ■. Distributlons of SI'D and ?
along the crystal axis.

(a): A stacking fau■ t。

Fig.

SFD tc

(a)

Fige 3.

(b)  DIles and OP's.

Microphotographs of aefects.
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マ and defect density.

temp。 (VC)tiXIle(min

650 lBO

750 L8o
850 180

\ 950 1Bo

?50+1050 180+1BO
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