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It is researched possibility of receipt of multi-layered metallization for Al-NiTi-Pd on 
the surface of single-crystal silicon of n-tipe. It is shown that because of distinction for co-
efficients of thermal expansion, parameters of silicon lattice and material of the presi-
pitable layer of tape can have a different degree of imperfectness. The role of thermoburn-
ing is set in forming of border of division Al-NiTi-PdSi/n-Si. On the basis of the got multi-
layered structures the Shottky diodes are made and their descriptions are studied. Possi-
bility of removal of technological operation on creation of diffusive barrier Ni-Ti, in the case 
of high-quality contact of PdSi and n-Si is educed. 
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Contact a «metal-semiconductor» is the inalienable element of structure semi-
conductor device. Research of border of division (BD) between a metal and semi-
conductor material is presented large interest for development of physics of solid bo-
dy, and also for expansion of the practical use of active properties of BD in the con-
struction of electronic devices [1]. 

Properties of BD depend on the degree of it homogeneity, kinetics of physical 
processes, what be going on in it vicinity, including, possibility of formation of com-
pounds, character of defects and other. It is possible at the scientifically reasonable 
choice of materials and control of conditions for forming of tape at metallization, in 
particular, to get BD with preset stable electrophysics parameter for contacts with the 
Shottky barrier (SB). For this purpose most perspective are connections of silicon 
with more electropositive elements. At the last two decades the row of conformities 
for receipt and properties of contact «silicide of metal-semiconductor» is educed. In 
particular, most interest, due to the unique properties, silicides of platinum and pal-
ladium are present [2-9]. 

Structural perfection of BD substantially influences on the height of SB. Dur-
ing annealing at a temperature higher 523 K during 30 minutes height of barrier of 
ФВ for the Shottky diodes Pd2Si-Si makes 0.73-0.74 eV. At a temperature below 463 
K size of barrier is higher (to 0.78 eV), that specifies on heterogeneity of BD (exis-
tence of areas with unreached components). Tape of Pd2Si save stability at high tem-
peratures:  1173 K on Si(111); 1093 K on Si(110), 1046 K on Si(100) (time of anneal-
ing 15 minutes). At more high temperatures Pd2Si coexist with PdSi and Si. The ap-
pearing at annealing small islets of PdSi, is surrounded by including of dendritic Si, 
get to the volume of padding of Si [5]. 

Usually the thickness of layer of silicide does not exceed 20-40 nm, and a con-
tact can be unsteady after high temperature treatment (~773 K [6]). Heat treatment 
can result to co-operating of silicide with aluminium, used in the integrated circuits 



  

(VLSI), photo-electric transformers as contact interconnections, with refractory met-
als. 

In work [9] it is shown that at the increase of temperature of annealing and in-
crease of duration of heat treatment (> 573 K, tann = 4 mines) because of interdif-
fusion of BD inhomogeneous, and the parameters of contact degrade. In work [10] as 
a diffusive barrier the alloy NiTi is used. 

In this work three batches of DS were made with multi-layered metallization 
and researches of their properties are released. There are used the silicon plates of n-
type (111) with specific resistance 0.7 Ohm·sm [11]. 

First two batches after besieging of Pd exposed to heat treatment at a tempera-
ture 623 К during 30 minutes for formation of PdSi. In the second party before put-
ting of Al contact interconnections (dAl = 1.2·10-4 sm) besieged the diffusive barrier 
layer of NiTi (dNiTi = 2·10-5 sm). The third party of DS had a diffusive barrier also, 
however differed by more subzero temperature of annealing for formation of silicide 
(573 К). 

For establishment of crystalline for tapes of Al-NiTi-PdSi were carried out 
electronic-microscopic researches of its surface. On the initial stage of besieging 
looked the complete or truncated pyramids of height with noticeable, at a greater in-
crease, by the layerwide structure. Then, the tops of these pyramidal hillocks became 
flat and simultaneously united with each other, with formation of continuous tape. 

It should be noted that the state of surface of used padding’s renders substantial 
influence on formation of defects of crystalline grate of tape. The form of packing de-
fects is determined by the orientation of surface of paddings. At the sharp cooling 
from heat treatment (~723 K) to the room temperature tape partly collapse and cracks 
appear on them. 

Volt-ampere descriptions (VAD) of DS are got on the basis of Al-NiTi-PdSi/n-
Si in direct and reverse directions at a room temperature. From direct arms VAD the 
height of barriers, coefficient of infidelity and tension of breakup, is certain at Iform = 
10-6 А. An analogical method of construction of size dependences was applied in 
works [12-14]. Application of method is conditioned by that properties peripheral and 
central parts of contact are different:  there are mechanical tensions on periphery of 
contact, there are losses of current. With the height of relation P/S influence of pe-
riphery on properties of contact increases and observed tendency to decrease of ФВ, 
which takes place more fluently in the case of structure without a diffusive barrier, 
than with the diffusive barrier TiNi. Decrease of ФВ with the increase of P/S testifies 
about the increase of role of periphery with decrease of area of diodes. At comparison 
of results of researches of diode structures, treated at the different temperatures of 
annealing, there is a high level of instability of parameters in the case Тann = 573 K, 
when variation of height of barrier arrives at 0.1 eV. It can be explained by structural 
imperfection of BD, by the caused existence of areas with not fully reacting compo-
nents (Pd, Si) because of more subzero temperature of annealing. 

Similar dependences can be explained by the heterogeneous model of diode 
contact «metal-semiconductor», where a diode is examined as a two multiplex diode - 
central and peripheral. 



  

Conclusions. It is set that in the case of contact of silicide of palladium with 
silicon introduction of diffusive barrier NiTi is a superfluous technological operation, 
resulting in worsening of diode descriptions - decrease of height of barrier, tensions 
of breakup and to the increase of coefficient of infidelity. It is discovered that with 
decrease of area of contact influence of periphery on device descriptions is increase, 
which must be taken into account in technology of device structures. The qualifica-
tory role of thermo annealing in forming of BD Al-NiTi-PdSi/n-Si is set. At the cor-
rect choice of parameters of thermo annealing it is possible to create SB with homo-
geneous BD. 
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