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ABSTRACT: The study found that the set of acceptors in n-InP: cd changes under the
influence of point-specific defects formed by the action of gamma quantum. The function N, (z) of
the concentration of N, of acceptor complexes as a function of the number of Z accelerators included

in them is found..
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INTRODUCTION
In recent years, the study of the

distribution of atoms across the crystal size of
atoms and their interactions with radioactive
defects has attracted the attention of many
because of its importance in the creation of
semiconductor devices.

Semiconductor materials are used in the
power supply, heating and cooling systems of
modern buildings. However, under the influence
of a, B, y - radiation from space, semiconductor
materials have to take into account the
properties of maintaining or changing their
electrical conductivity.

Defects in the structure of indium
phosphide are less studied than in other
semiconductors. Point defects in InP occur in the
form of compounds of special-point defects or
compounds of atoms mixed with special-point
defects, and these compounds are stable at a
temperature of 100-300 K. Private-point defects
generated by gamma light or an electron with an
energy of 1 MeV are motile at 77 K. [1]

Unalloyed, chemically pure, InP contains ~
8 10%°sm hydrogen atom-like atoms and the
concentration of acceptors does not exceed ~ 8
10%sm [2]. Copper, zinc, cadmium and other

acceptor compounds are used to obtain a
material with a lower electron concentration.
Some of the acceptor compounds are
homogeneously distributed throughout the
crystal volume, and some may form complexes.
Such complexes are surrounded by a space
charge field. This field strongly influences the
electrical parameters of the material and makes it
non-homogeneous [3]. Spatial charge fields have
a strong effect on the photoelectric properties of
a semiconductor. The study of this property is
one of the ways to study the complexes of
acceptors and electrically active centers (EAMS).

The concentration of the complexes and
the number of EAMs included in them can be
determined by measuring the kinetics of the
decrease in transmittance [4-8].

Main part
The aim of the study was to investigate
the kinetics of the rate of change of specific-
point defects in n-InP: cd material under the
influence of gamma quantum and the change in
the complexes of acceptor atoms.
n-InP: cd material was obtained by
Chokhralsky's method of cultivation. Gamma
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quantum irradiation was performed on a %°Co
device at room temperature.

The Hall coefficient, the temperature
dependence of the electrical conductivity, was
measured in the range of 4.2-300 K, and the
kinetics of the decrease in photoconductivity
were measured at 77 K at different doses of the
gamma quantum (Table 1).

Table 2 shows the effective cross-
sectional values of the formation of donors and
acceptors in n-InP materials op, ca

Table 3 shows the increase in the number
of Nm acceptor complexes of n-InP in y-
radiation and the value of the volume f occupied
by this complex.

Analyzing the results, we solved the
equation of continuity of charge carriers and
calculated the concentration, mobility of
electrons and the concentrations of Na
acceptors, Np donors.

In n-InP: cd, the dependence of Na and
Np concentrations on the gamma quantum dose,
i.e., the linear increase with increasing dose, is
shown in Figure 1. The difference between the
rates of change of Na and Np can be explained
by the mobility of special-point defects and the
formation of compounds with the atoms of the
compound.

Considering the effect of gamma light on
the size of acceptor complexes, the dependence
of the concentration of Nz of acceptor
complexes Nz(Z) on the number of Z acceptors
entering them in n-InP: cd material is shown in
Figure 2 for non-irradiated and g-irradiated
cases. shown. The Nz(Z) function varies
(increases) depending on the gamma quantum
dose.
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In non-irradiated n-InP: cd, the number of
acceptors in the largest complexes is Z = 30 and
their concentration is ~ ~10%m3. As the
gamma light dose increased, the number of
acceptors in the large complexes reached a
concentration of ~10*sm with Z = 40 (Figures
2, Figures 1 and 2).
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Figure 1. Concentrations of Na acceptors
and Np donors for n-InP depend on gamma
quantum dose.
1 - Na acceptors, 2 - Np donors
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It is not possible to find small acceptor
Figure 2. n-InP: Nz(Z)) function of the  complexes (Z <10) by measuring the residual
concentration of Nz of receptor complexes in cd photoconductivity because the size of the
depends on the number of Z acceptors entering ~ complexes is smaller than the free path of the

them current-carrying electrons.
1-F=0 Small complexes act as effective
2-52-10% cm? scattering centers for electrons.

Table 1. The main paramers of phosphide indium

™ ™ ME k4 ; -
o = = &L > ~ e
o = ¥z e < = IS o
Sl 215 |5 | % 5 < T
=/ 2|8 || ¢ ¢ 7 S
3 s Y - ] ©
3& %
300K | 78K 300K | 78K | X [ 300K | 78K 42K
0 6,07 | 388 | 52 | 4510 | 10500 | 125 | 44 | 7,02 0,104
059 | 568 | 357 | 464 | 4500 | 10020 | 100 | 41 | 6,24 7.6:1072
147 | 481 | 2.87 | 3,86 | 4470 | 9480 | 71 | 34 | 476 4371072
cq | 290 | 39 [201 3214380 | 8940 | 32 | 27 [314 2.63-1072
349 | 338 | 153 | 2.0 | 4090 | 8660 | 23 | 22 | 23 7.08107
385 | 32 | 142 | 1,83 | 3840 | 8470 | 15 | 2,0 | 213 4.410°
408 | 293 | 136 | 1,6 | 3740 | 8240 | 11 | 17 | 1,95 2.82-107
462 | 26 | 115 | - | 3600 | 7700 | - 15 | 151 123107
507 | 247 | 1,03 | - | 3570 | 7210 | - 14 | 128 4.79-10
o0 |0 136 | 091 | - | 2650 | 7600 | - | 0,79 | 1,26 -
086 | 060 | 022 | - | 2070 | 1062 | - 02 | 0,38 _
cu L0 25 | 15 | - | 2450 | 5600 | - 0 | 134 _
059 | 15 | 10 | - | 1640 | 2440 | - 04 | 053 _
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n-1nP effective cuts to form donors and acceptors in the material oo and ca.

Legirlangan 6p-1026sm 6A°1026sm
Legirlanmagan 0,4 1,0
Cd 0,33 0,66
Cu 1,3 1,3
Zn 3,1 3,1
) The nature of the increase in the size of
Figure 3. acceptor complexes under the influence of

n-InP material Nm an increase in the
number of acceptor complexes under the

influence of radiation (y)

gamma quantum is not yet known, but there are
two possible assumptions:
a) if the original (non-irradiated) material

A smel .
Alloyed f, % Nim-A7,sm contains a small number of acceptor complexes,
F=0 F :03 the shielding length of the charges increases due
Not alloyed 1 3'103 to the decrease in the concentration difference
Cd 1 310 between the donor ND and the acceptor NA
Cu 34 1,1-10° formed in the radiation, and the radius of the
spatial charge field increases accordingly;

Zn 36 1,2:10° . . .

b) Special point defects formed in the

*Evaluation was performed (performed)
at a temperature of T = 300 K, using the method

[6].

Conclusion. In summary, the size of large
(Z> 10) acceptor complexes increases with
increasing gamma light dose and the barrier-
insulator size increases.
and acts as a barrier, so electrons are
forced to bypass the insulators.
1. Inthe n-InP: cd material, it was found that
the rates of formation of Na acceptors and
Np donors under gamma quantum action
were different.
2. If the n-InP: cd material contains acceptor
complexes, an increase in the number of
acceptors in the complexes was found to be
due to the gamma quantum effect.

crystal structure are attracted by complexes by
diffusion or drift.
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