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Bonbmioit maTEpEC VIS IEKTPOHUKH MPEACTABISIOT aHATOTH HHAYKTUBHOCTH Ha OCHOBE TTOIYHNPOBOJHUKOBBIX MpHOOpoB. beimm nccie-
JOBaHBI COHIBHY CTPYKTYphl (Al-TiW+PtSi)/nSi, momy4eHHbIe METOJOM MarHeTPOHHOTO pacmbUIeHMs. [lMOJHAs MaTphIa ComepkuT 14
JIMOJI0B, IIJIOMWAAN KOTOPBIX U3MEHSIOTCS OT 1x10°%cM? 1014x10°cM?. Ha ocuoBe anamusa BOJIBT-(hapaHBIX XapaKTEPUCTHK M 3aBUCUMOCTEH
napauienibHoi npoBoaumoctu auonoB Iorrku Ha ocHoBe (Al-TiW+PtSi)/nSi or HanpsbkeHusi GbUIO BBISBICHO, YTO MPH ONMpPEACICHHBIX
3HAYEHUSX HAIPSOHKCHUS! U TEMIepaTyphl AUOJbI UTPAIOT POJIb UHIYKTUBHOCTH.

Analogues of the inductance on the basis of semiconductor devices represent the big interest for the electronics. The sandwich structure
(AI-TiW+PtSi)/nSi by magnetron sputterin method has been obtained. The diode matrix contained 14 diodes the areas of which changed
from 1x10°cm? to 14x10°cm?. On the basis of the analysis of volt-capacity characteristics and parallel conductivity of (AI-TiW+PtSi)/nSi
Shottky diodes has been revealed, that at the certain values of a voltage and temperatures the diode plays a role of the inductance.

1. INTRODUCTION

The method of the localization of a magnetic field in the
semiconductor is one of unresolved problems of the micro-
electronics. In this connection indirect methods of the crea-
tion of the analogues of inductive elements have got a special
value [ 1]. It is known, that the inductive effect of semicon-
ductor devices is caused by inertial properties of charges.
Diodes on a basis p-n transition, inductive transistors and
dinistors have inductive properties. Devices on the basis of
the metal-semiconductor contact under certain conditions can
play a role of the inductance [2]. The basic electrophysical
parameters of semiconductor devices on a basis of Shottky
barrier depend on a choice of contacting materials and of
technological process of the contact’s obtaining [3,4,5].

2. EXPERIMENTAL DETAILS

On the basis of the analysis of volt-capacity characteris-
tics and parallel conductivity of (Al-TiW+PtSi)/nSi Shottky
diodes has been revealed, that at the certain values of a vol-
tage and temperatures the diode plays a role of the induc-
tance. The (Al-TiW+PtSi)/nSi Shottky diodes were fabri-
cated by a magnetron sputtering method on n-type single
crystal silicon wafer( 0 =0,70hmxcm, orientation n-Si is
(111)). In present paper results of research of diodes with the
size 8x10%cm?® are submitted. The volt-capacity (C-V) and

parallel conductivity Gp measurements were performed by

the use of a HP 4192A LF impedance analyser
(5Hz+13MHz) under a small sinusoidal signal 10mV p-p
from the external pulse generator is applied to the simple in
order to meet the requirement. Measurement current out in a
wide range of the voltage (-2 +2)V, temperatures (79+360)K
and frequency (10+ 100) kHz.. The carried out researches

have shown, that parallel conductivity achieves the maximal
value at the frequency 100kHz.

3. RESULTS AND DISCUSSION

The characteristic G, /@ (V) obtained in a wide tem-
perature range (79+360K) is displaced to the area of positive
voltage. It specifies existence of the negative fixed charge on
metal-semiconductor interface, which decreases with the in-
creasing of the temperature [6]. The dependences are linear at
the voltage (0,78 +1,44)V for the different temperature. The

reverse bias G, /@ (V) does not increase. It specifies that

metal-semiconductor contact is intimate or existence of very
narrow gap between metal and semiconductor. At the certain

values of a voltage and temperatures G, /@ has negative

values [7].
The important feature of the contact with surface states is
the dependence of the conductivity and capacities on the fre-

quency. In this case general conductivity of the contact G is
G=G,+G, (1)
where, G, and G- the conductivity, describing currents

without the participation of surface states and currents
through surface states, accordingly. Then general capacity is:

C=C,+C,+C,a,, @, =( 1488 )y
gL
2
where C, is the capacity connected to the shift of phases due
to recharging of surface states, which do not take part in cur-
rent transfer; C, -the capacity describing of current transfer
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through surface states; C2 is capacity connected to Macs-
well’s currents of displacement, L- the width of depletion
layer, d- the width of dielectric gap, &, is the permittivity of

interfacial dielectric layer and &, is the permittivity of dep-
letion layer, accordingly [7].

At performance of a condition ‘C b|> (C,+C,) jet

part of contact’s resistance shows inductive character. In this
case surface states redistribute a charge changing a voltage in
a dielectric gap and in the region of a depletion layer and do

not take part in current transfer. Negative value C, corres-

ponds to a change of a phase due to the redistribution of

charges. It corresponds to display of inductive properties of
diodes.
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Fig.1 Dependence of the inductance of (Al-TiW+PtSi)-nSi
Shottky diodes on a voltage and temperatures.

In this case inductance of the diode is equal [2]

L:_Za)lG , where G, =C, /2
P
when
wt =1 (3)

(o - frequency of signal; T - the time of surface states re-
charge).

The method of the conductivity provides higher accuracy
of the definition of surface states density. It is especially im-
portant at the research of structures with rather small surface
states density (about 10'°sm™eV™") [7]. Thus, it is possible to
investigate inductive properties of the diode measuring paral-
lel conductivity. On the base above described theory has been
revealed inductive properties of (Al-TiW+PtSi)/nSi Shottky
diodes. In the result of investigation we have: inductance of
(AI-TiW+PtSi)/nSi  diode changes in an interval
(105+315)Hn. Its dependence on a voltage corresponds to
delta — function, practically (Fig.1).

5. CONCLUSION

(Al-TiW+PtSi)/ nSi Shottky diodes can play a role of ana-
logues of inductance. By the creating the certain surface
states it is possible to use the diode as inductance.

With rise in temperature in the field of positive displace-
ment inductive properties of the diode weaken, that is con-
nected to neutralization of the fixed charge on a semiconduc-
tor - dielectric gap’s interface, apparently.

Negative value of C, in the field of direct voltage is

caused by primary electron’s exchange of surface states with
the metal, at return displacement it corresponds to a primary
exchange surface states- semiconductor [7].

[1]. F.D. Kasimov Inductivity phenomena in local polik-
ristalline silicon films.-Thin Solid Films, 1986,
v.138(1): 43-47.

[2]. A.A.Kolosov, Yu.l.Gorbunov, Yu.E. Naumov Semi-
conductor firm circuits, 1965, Sovetskoye radio, p.504
(in Russian).

[3]. G.P.Ru, R.L.Van Meirhaeghe, S.Forment, Y.L. Jiang,
X.P. Qu, S.Y. Zhu, B.Z. Li. Solid state Electronic,
2005; 49, 606-611.

Received:10.02.2007

[4]. S.Altindal, S.Karadeniz , N.Tugluoglu , A.Tataroglu .
Solid-State Electron., 47 (2003) 1847

[5]. S. zZhu, R.L. Van Meirhaeghe, C. Detavernier,
F.Cardon, G.R.Ru, X.P.Qu, B.Z. Li Solid-State Elec-
tronics,; 44, (2000), 663.

[6]. S.M.Sze Physics of Semiconductor Devices.Mir,
Moskow, 1984.(in Russian).

[7]1. V.LStrikha, E.V.Buzaneva, |.A. Radziyevskiy Semi-
conductor devices with Shottky barier. Moskow, Sov-
etskoye radio”, 1974, p.248 (in Russian)

300



