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JJUJTROH AOTHTATIOH AHALYBI8 OF SIMTOOBDUOTOR SILICON

8* Apostolescu, Ana Pantelica, Maria S&lagean
Institute for Physios and Nuclear Inglneerlng
Bucharest WS-6, Romania
Abstraoti 8oaw romanian semiconductor grade ailicon elides were

analysed by IHAA. Surface and volume contaminations of
the samples nave been studied.

IHfRCDUOflON
The analysis of impurity oontenta in semiconductor materials is an impor-

tant problem since it ia known that small quantities of these impurities oan
drastically change their mechanical and eleotrlcal properties,

IXFBRXIBNTAL
Many samples of semiconductor silicon slides of various types and diffe-

rent proveniences have been analysed. She analysis of only four romanian semi-
conductor silicon samples produced by the Institute for Research and Produc-
tion of Semiconductor Materials is presented in this paper. She samples of n
or p types materials having the resistivities between 40-ft-on and 1.4 Eftem
were irradiated for 40 hours in a 1.4zl01?n/om2.s. flux. Before the irradia-
tion the silicon slides were very oleaned and washed. A solution of 0.105 ug
of Au and Soll-5 were used as standards. After 4 - 5 days ooollng time the
measurements have been carried out by using a Ge(UL) deteotor with 2 keV reso-
lution coupled to a multichannel analyser. A gamma spectrum of the sample nr.3
measured for 2 hours after 4 days deoay time is shown in figure 1.

R1SULTS ADD DISOUSSIGH
As, Au, Br, Oo, Or, Ga. Ef, Mo, Ha, 8b, Zn, ff elements were found out.

from another epeotrum of this sample, Ye oould also be measured. Besides the
elements before mentioned, Bo end-Hi arc present in some of the samples. The
results expressed in lO^atoms/onF are given in table 1. fhe samples labeled
4 and 5 are the same type of semloonduotor silioon, the difference consisting
only in the way the samples have been treated prior to the irradiation.

Number 4 was very well washed in deionlsed water while number 5 was et-
phed in a 3 i 1 i 1 mixture of acids (010., HF, 0H.0OOH, respectively). All
the other samples were etched in the abovf mlxiure'of aoids. She impurity con-
tents are smaller in the sample 5 as compared to the number 4 as oan be seen.

After these first measurements the samples have been ctohed for 5 minutes
in a 5 i 3 I 3 mixture of aoids (HHOx, HF, OHzOOOH, respectively) and very
thorougly washed in a shower of water. Measurements of 5 - 6 hours have been
oarried out for eaoh sample, fhe concentration of the elements present into
the volume of the samples is presented in table 2, Results are expressed In
ppb.

A study of the variation of some element contents with suoceslve etchings
of the samples after irradiation, is also presented in tabel 3. For this study
the two samples namely 4 and 5 were ohosen, I.e. the same type of silioon pre-
pared in different ways before irradiation, fhe results are expressed in 10 1 2

atoms. She Buocesive etchings of 2 minutes in a 5 i 3 i 3 mixture of aoids
were oarried out. After the first etching a high decreasing of the element
contents oan be observed. A surface contamination of the silioon slides during
outting, polishing, washing and handling before and after their irradiation
oan be oonoluded.

After the second etching, element oontents decreased In a variable ratio
In 1 - 4 region while the third etching reveals that the sample elemental con-
tents remains oonstant suggesting no further surface contamination.

A high content of the elements on the surface of the semloonduotor sili-
oon slides does Indeed exist. An etching of 5 minutes after the sample Irradia-
tion In a 5 i 3 » 3 mixture of aoids reveals only the volume contamination of
silicon semiconductor slides.

TABU 1 - Slemental oontent (lO^atome/om2)

0 1 2 3 4 5

AS 0.08+0.02 0.12+0.04 0.08+0.03 0.5+0.1
AU 0.0280+0*0006 0.0150+0.0003 0.0110+0.0002 32.1+0.4 0.243+0.005
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0

Br
Go
Or

v«
Ga
Hf
Ho
Ha
Hi
8b
Bo
Zn
W

1

-

0.7+0.1
7.3+0.9
80+40

-
1.5+0.1

0.49+0.05
218+25

12+2
0.024+0.006
0.050+0.005

17+3
0.44+0.07

Saapl* in

1
2
3
4
5

2

1.63+0,09
0.9+0.1
3*6+0.6
67*60

1.4+0.4
-

0.82+0.08
148+18

-
0.031+0.006

-
40+7

1.0+0.2

q»A?Tl 2

0.051+0.004
0.005+0.
0.003+0,

0.0032+0.

,002
,001
.0003

O.OO29+O.OOO2

3

1.57+0.09
1.3+0.*
3.5+0.6
132+65
0.6+0.3

0.03+0.01
0.62+0.01

170+21
-

4

_

9.3+1.6
-
-

0.06+0.01
-

14.1+3.5
827+21

23+13
O.O15+O.OO3 0.21+0.06

-
47+6

1.8+0.3

-
194+92

26.2+0.3

- l lemental concentration (ppb)

Mo

-
-

0.03+0.01
O.O5+O.O2

ffa

-
-

5

„

1.1+0.7
-
-

0.07+0.02
-

2.2+0.7
117+4

-
-
-
-

4 .8+0.1

W

-
-

0,49+0.07 0.013+0.003
0.50+0.02 -

TABU 3 - Variation of aoiu element oontenta
(10 atoms) with auooealve etohinge of
the aaaplaa after irradiation

Sample 4

•lament Xton-etohing Piret etching Second etching Third etolling

Au
Ifo
Ha
w

32.1+0.4
14.1+3.4
827+21

26.2+0.3

0.0229+0.0006
0.103+0.069

6.5+9.B
0.024+0.005

0.0050+.0.OOO4
0.0589+0.0466

5.91+0.73
0.0139+0.0038

0.
0.

0.

0038+0.0004
0685+0.0342
5.1+0.7

0163+0.0050

Sample 5

Element Non-etohing First etching Second etohing IMrd etching

Au
Ho.
Ha
W

0.24+0.01
2.2+0.7
117+9
4.8+0.1

0.00666+0.00053
0.286+0.066
5.27+0.64

0.O055+O.OO19

0.

0 .

00243+0.00032
0.108+0.053
4.79*0.54

00286+0.00137

0.0030+0.0002
0.1172+0.0486

4.52+0.72
—
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206 1 8 7W

221 8 2 Br

828 8 2 Br

834 72Oa

"mTc(Mol

1 9 8'Au

479

6851 8 7W

77682Br

r

-1044828r

1115 6 5Zn

1173 60Co

J31782Br
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