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CREATION OF THIN ION-IMPLANTED LAYERS WITH COBALT ATOMS NEAR
THE SILICON SURFACE

K.P. Abdurakhmanov', B.E. Egamberdiev’, Sh.A. Sayfulloyev’
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This paper presents the results of experiments on studying the concentration distributions
and the formation of thin layers of ion-implanted cobalt atoms near the silicon surface.

lon implantation of cobalt atoms in silicon was carmied out with an 1on energy of En = 40
keV and with a radiation dose in the range of 10"°+10" ions/cm?. Silicon doped with boron atoms,
with a resistivity p = 10 Om-sm, was used as the starting material [1-3].

Figure 1 shows the ROR spectrum of He'™ ions in an implanted 51 single crystal with a dose
of Co’ ions up to 10'-10"7 ions/cm? at an energy of 40 keV.
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Fig I. ROR spectrum of He" ions in an implanted Si single crystal with a dose of Co™ ions
up to 10M-10°7 jons/co’ at an energy of 40 ke V.

The results of the ROP experiment show that a peak specific for Co begins to appear in the
amount of D = 10" ions/cm?, cobalt is deepened, the distnbution maximum is located near the
silicon surface at a distance of about 120 Nm, which 15 consistent with the data obtained using
SIMS. With an increase in the wradiation dose of cobalt ions, the magnitude of the peak
comresponding to the scattering of helium 1ons in cobalt increases to a value of 1500 atomic units.

After 30 minutes of thermal heating at a temperature of 1000 "C, the cobalt distribution
profile narrows significantly, and the concentration in the center of the peak increases. In this case,
the cobalt concentration in a wide maximum field was 30-35 at%. Compounds of the CoSiz type
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are formed mainly in these layers. However, for silicon, a sharp decrease in the spectrum indicates
significant heating of radiation defects in silicon.

At the same time, the crystal structure of the 1on-doped layers was studied. Figure 2 shows
electron photographs taken from the Si surface before and after 1on doping, as well as after heat
treatment at various temperatures.

Fig.2. Electron microscopic images of pure silicon (a) and ion-doped Co™ surfaces (b)

As can be seen in the figure, in the state of pure silicon the electronic image looks complete
and homogeneous, since the samples were flickered and polished (figure 2.a.). After ion doping,
depending on the nrradiation dose and the 1ons within, the appearance changes from a smooth
surface to a dull or unglazed 2.b.-rasm. At low radiation doses and during thermal softening, in
the case of Co fission up to 800 "C, no significant changes occur in the electron image.

Increasing the heating temperature to 1100 "C leads to a significant change in the state of the
surface. The electronic image passes from an “epitaxial” to an amorphous surface.

For cobalt with an irradiation dose of 10'7 ions/cm?’, after heating above 800 "C, a layer in
the form of a single crystal with numerous defects and structural changes is formed on the surface,
depending on the amount of irradiation and the softening temperature. An increase in temperature
to 1100 "C leads to the formation of an amorphous layer on the surface.
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