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The electrophysical properties of silicon, contact prepared with o(PbSb) amorphous metallic alloy have been investigated in the present
paper. The change of diode parameters due to the thermal annealing effect has been studied» It has been found that the properties of the
Schottky diodes are sensitive to the structural changes of the metallic film. In. the case of Si contact with the amorphous film of metallic
alloys the dimensional dependence of the SD barrier height is weaker as compared to that of the metallic film with a polycrystalline structure.

Recently, great interest is shown in the Schottky diodes
(SD) based on the amorphous metal films [1-6]. The amor-
phous metals in a thin-film state can widely be applied in mi-
croelectronics when preparing the active and passive ele-
ments. Due to the lack of the boundaries of grains and grain
structure, the above materials are firstly attractive in terms of
diffusion barriers [3] in construction of integrated circuits on
the film structures with a multilevel metallization. Secondly,
such films allow to prepare the reliable, qualitative and ther-
mostable elements of integrated circuits [4].

However, with the change of the temperature in amor-
phous metallic films the structural changes which considera-
bly affect the diode parameters are observed [5]. In this con-
nection, the investigation of electrophysical properties of the
silicon contact prepared on the base of the amorphous metal-
lic alloy is of great interest.

The results of studying the electrophysical properties of
(PbSb)-nSi Schottky diode are shown in the present paper. In
[6] the Pb, Sbyp-nSi Schottky diodes where x=2, 15, 52, 70,
87, 98 have been obtained and the dependences of the main
SD parameters on the percentage of components in the alloy
at V>3kT/1 and V<kT/1 have been investigated.

4 Cfi(aB)

wp rriirbiiEie 1.
1.

53k

1

g5¢r-
a5tk

T ‘ S-jOf(CMz)

[ Y
T 4 ¢ ¥ To I iy

Fig. 1. Dimensional dependences of the barrier height before
(1) and after (1°) crystallisation of the a{PbSb) amor-
phous alloy.

The alloy film structure was controlled by electron-micro-
scopic analysis in a transmission electron microscope. The n-
type silicon substrate with the /111/ orientation and the re-

sistivity of 0.7 Ohm-cm was used. The diode matrix consists
of 14 diodes with the SD areas from 100 to 1400 m> The
thermal annealing was carried out at temperatures from 323 to
523 K. The annealing time at all temperatures was 10 min,
After annealing at temperatures of about 453 K the main SD
parameters change abruptly. In our opinion, such a change of
the SD parameters is attributed to the change of the metal film
microstructure due to the thermal annealing [5].

The dimensional dependences of the barrier height of the
a(PbSb) - nSi Schottky diodes before and after crystallization
of the a(PbSb) alloy are shown in Fig.l. The barrier heights
of a(PbSb) - nSi Schottky diodes were determined from the
current-voltage characteristic described by the known formula

I = SA,T? exp| - & | ex —_— =1
0 p( kT) P\ ok ‘

where S is the contact area, A, is the Richardson constant, ¢
is the height of the barrier, V is the applied voltage, n is the
coefficient of nonideality. As seen in Fig.1, the contact based
on the a(PbSb) amorphous alloy has a weaker dimensional
dependence of the barrier height, and at the transition of the
a(PbSb) alloy to the polycrystalline structure a rather wide
range of the change of the barrier height is observed. The
spread in the @, value is due to the change of the metal struc-
ture.

The electron diffraction pattern of the (PbSb) alloy amor-
phous films after the thermal annealing is shown in Fig.2. As
seen in Fig.2, at 453 K the metal film transforms from the
amorphous state to a polycrystalline one. The electron micro-
scopic investigations of the film surface point to this fact
(Fig.3).

Thus, one can affirm that the change of the a(PbSb)-nSi
SD parameters due to the thermal annealing at temperature of
453 K is attributed to the change of the metallic alloy film
structure. The electrophysical properties of the Schottky di-
odes are very sensitive to the structural changes of the metal-
lic film. In the case of the amorphous metallic film the dimen-
sional dependence of the SD parameters is weaker as com-
pared to that of the metallic film with a polycrystalline struc-
ture.
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Fig.2. The electron-diffraction pattern of the a(PbSb) films before (1) and after (1°) crystallisations.
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Fig.3. The electron-microscopic investigations of the a(PbSb) film surface before (a) and after (b) crystallisation.
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PbSb AMORF XOLITOSI 9SASINDA HAZIRLANMIS SiLISIUM KONTAKTININ ELEKTROFIZIKI XASSOsi

Bu meqalede ofPbSb) amorf metal xolitesi esasinda hazirlanmis silisium kontaktinin elektrofiziki xassesi Gyrenilmisdir.

Termotablamanin te’sirinden diod parametrlerinin deyismesi tedqiq edilmigdir. Alinmigdir ki, Sotki diodunun xassesi metal
tebagenin struktur deyismesinde hessasdir. Silisium esasinda hazirlanmig Sotki diodunun potensial goperinin hiindiirliyiiniin 6l¢ii

asilihif1 tebaqenin amorf struktur oldugu halda polikristal strukturla miiqayiseds ¢ox zaifdir.
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SJEKTPOPUIHYECKHUE CBOMICTBA KOHTAKTA KPEMHUSI, H3IrOTOBJIEHHOI'O HA OCHOBE
AMOP®HOT'O METAJNIHYECKOI'O CILVIABA PbSb.

B craThe M3y4eHbl 3EKTpodU3MucCKHe CBONCTBA KOHTAKTa KPEMHHS, M3rOTOBIEHHOTO Ha ocHoBe o(PbSb) amopdroro merannmaeckoro
crnaBa. MccneaoBadbl H3MEHEHHS MApaMeTPOB B pe3yNbTaTe BO3AEHCTBHA TEPMOOTXKHIA H NOKa3aHo, 4To cBokicTBa JIIII 4yBCTBHTEIBHBI K
CTPYKTYPHBIM M3MEHEHUAM MJICHKH MeTanna. B cayvae koHrakra Si ¢ amopHO# ruIeHKOH METainMYeCKMX CMIIABOB MMEET MecTo Gonee
cnaGas pasMepHas 3aBUCUMOCTH BHICOTH! Gaphepa JILLI, o cpaBHEHMIO C TUIEHKOH MeTana ¢ IOMMKPHCTAILIHYECKOH CTPYKTYpOH.
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