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Abstract: Some romanian semiconductor grade silicon slides were

apalysed by INAA. Surface and volume contaminations of
the samples havs been studied.

INTR®UQTION

The analysis of impurity contents in semiconductor materials 18 an impor-
tant problem since it is known that small quantities of these impurities oan
drastically change their machanical and electrical properties.

EXPERIMERTAL
Many samples of semiconductor silicon slides of varfous types and diffe-
rent proveniences have been analyssd, The sis of only four romanian semi-

gonductor esilicon samples produced by the Institute for Research and Produc-—
tion of Bemiconductor Materials is presented in this paper. The samples of n
Or p Cypes materials having the roaiativig:lce tween 40 flom and 1.4 Klom
were irradiated for 40 hours in a l.4x10+”n/om=.s, flux. Before the irradia-
tion the silicon slldes were very clesmed and washed. A solution of 0,105 pe
of Au and Boil-5 were used aa standards. After 4 -~ 5 days cooling tims the
megsurements have besn carried out by using a Ge(ILi) detector with 2 keV reso-
lution coupled to a multichsnnel analyser. A gamme spectrum of the gample nr,.3
measured for 2 hours after 4 days decay time is shown in figure 1.

RESULTS AND DISOCUSSION

48, Au, Br, Co, Or, Ga, Hf, Mo, Na, 8b, Zn, W elements ware found out.
Prom another apectrua of th].s sauple, Pe could also be measured. Besides thse
elements before mentiongd, Bo and Ni are present in soms of the samples, The
resulta expressed in 1l0l<atoms/on® are given in table 1. The Samples labeled
4 and 5 are the same typs of semiconductor silicon, the difference consisting
only in the way the samples have been treated prior to the irradiation,

Number 4 was very well washed in deionised water while number S5 was et-
ched in a 3 ¢+ 1 : 1 mixture of acids (HNO,, HF OH;000H, respsotively), All
the other smﬁ:n were etched in the above e”of acids, The impurity con~
tents are sasller in the sample 5 as gompared to the pumber 4 as can be seen.

After these first messurements the ssmples have beem ¢tched for S minutes
in a5 31 3 nixture of acids (HNOx, HPF, 0!!5000!, respectively) and very
thorougly washed in a shower of wate?. Measuréments of 5 = 6 hours have been
oarried out for each sample. The concentration of the elements present into
th; volume of the samples is presented in table 2. Results are expressed in
PP«

A atud{ of the variation of soms element contents with succesive etchings
of the samples after irradiation, is also presented im tabel 3, For this study
the two samples mamely 4 and 5 were chosen, i.e., the sams type of silicon -
pered in different ways before irradiation. The results are expressed in 10
atoma., The succesive etohings of 2 minutes in a 5 &t 2 1 3 mixture of acids

ware oarried out. After ths first etching a high decreasing of the element
contents can be observed. A surface contamination of the silicon slides during
outting, polishing, washing and handling before and after their irradiation
ocan be ooncluded.

After the pecond etching, elemsnt contents decreased in a variable ratio
in 1 = 4 region while ths th etching reveals that the sampls elemental ocon-
tente remains constant suggesting no further surface contamination,

A high content of the elemeunts on the surface of the semiconductor sili-
con slides does indeed exist. An etching of 5 minutes after the nmznl; irreadia=-
tion in & 5 t 3 1 3 mixture of acids reveals only the volume contamination of
ailicon semiconductoxr slides,

TABLE 1 - Rlemental content (10 Zatoms/onS)

0 1l 2 3 4 5

A8 0.08;0-_0.02 0.12!0004‘ 0.08!0.05 0053001 -
Au  0.,028040.0006  0.015040.0003  0.011040.0002 32.140.4  0.24340.005
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0 2 3 4 5
Br - 1.6340,09 1.5740.09 - -
Co 0.9+0.1 0.940.1 1.340.3 9¢341.6 1.1:0.7
or 7-310.9 3.610.6 3.5!0.6 - -
Yo 80440 67460 132465 - -
Ga - 1.4!0.4 0.610.5 0.0610. 0l 0. 07:0.02
B 1.540,1 - 0+03+0,01 - -
Mo  0.49+0.05 0.8240,08 046210,01 144143.5 242407
Na 218425 148418 170421 827421 11744
Ni 1242 - - 23413 -
Zn 1743 4047 4746 194492 -
' 00%20007 1.0:0.2 1.8:0.3 26.2:0.3 4.8!0.1
TABIZ 2 - EKlemsmtal concemtration (ppb)
Bample Au Mo Ha w
1 O 051300 004 - - -
2 0.00540,002 - - -
3 0. 00530. 001 - - -
4 0003240, 0003 0.03+0.01 0049+0.07 0.D13+0,003
5 0. 002930.0002 O, °5t°'°2 005020002 -
TABIE 3 =~ Variation of aome elemsnt contents
( lol'aaton) with succesive etchings of
the samples after irradiation
Sample &
Blemsnt Non-satching First etching Becond etching Third etching
Au 32,140s4  0.022940,0006  0+005040,0004 00036400004
Na 827:21 6.5!0.8 5-91!0.73 5. 1!0.7
BSemple 5
Element PRNon-etohing First etching Second etoching Third etching
Mo. 2.240.7 0.28640, 066 0,108+0, 053 04117240, 0486
Na 11749 52740.64 44794054 4.5240.,72
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