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The semiconductor impedance of electron type charge carriers with homogeneous boundary conditions for electric field has been
calculated. The criteria of electric field values, at which the current oscillations in the circuit with definite frequency take place, has been
found.

The homogeneous sample with falling branch on volt- . 8 ( én )
ampere characteristic is used as active element in amplifiers 0j = ogn+ odE —e dx %0 + 1, 8E 0E). (6)

and electric oscillation generator. The properties of such
sample as the element of electric circuit is comfortable to e ()
describe with the help of impedance conception Z(w). We T = eny m |E:ED
will  investigate the properties of homogeneous
semiconductor for one oscillation period, i.e. when kL=27r,
k is wave vector, L is sample length. If the small alternating
voltage is given on the sample

The continuity equation and Poisson’s equation have the
form:

dp

. _ ar +divi =0

8v(?) = [TV (e ™t duw (1) " e
divE=— (P — pgo). (7

then by the definition we have:
In one-D case the total current according to (7) depends

z{w)d](w) = dv(w) . 2) only on ¢t and J=J@). Considering that E

) ) =E,+0E,n = ny+dn from (5-7), we obtain
The total current is the sum of conduction and

displacement currents ) R" 6E(x,w) = _4_?3 5] ()
I=1 4 Dr’ ax’
z
A d | . 4m
where ¢ is sample dielectric constant, £ is electric field. We R* =D PRCI Uu x +iw — = o (3)

limit by the one-D case and that’s why

o " If fluctuations of the field and charge density take place
avit) = ~r|} OF(x,t)dx . (4) homogeneously, then

SE(0,t) = SE(L,t) =0. 9)

We obtain from (3) for small inclinations from
equilibrium state as follows:
The solution of inhomogeneous equation (8) with taking

s =B into consideration of boundary conditions (9) has the form
J&) = ZE—+j(x0) )
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Integrating the expression (10) over x, we find impedance

+n1,5(: +—}
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TTreE ram I (S is sample cross-
= [(—:} -I-|[— ]

& £
section) and taking into consideration r,, r,, k;, k,, we obtain
the expression for impedance

Z(w) =

Designating £ 5 =

Z{w) _ |4m e (leg—ic, ) .E+£}
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(12)

The expression (12) is correct for one oscillation period,
ie.
K,°L=2n (13)
we easily obtain the following expression from expressions
ki, k;
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Substituting k,” value in (13) we easily obtain the
frequency values for one current oscillation period in the
sample

_ ImpgEy
-~ L (15)

We obtain the following expression for real and
imaginary parts of impedance from expression (12) with
taking into consideration k;k, values

REZ=(4:rr++:rr=: ,E')
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From (16) it is seen, that at £>FE_j,, the real part of
impedance has the negative sign, i.e. the current oscillation
with frequency (15) takes place:

conditions in
length 0,01
Eopar = 2-10° V/em.

Under experimental
concentration n~3-10",

the sample with
cm and mobility
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BIRCINS SORHOD SORTLORINI ODOYON ELEKTRON KECIRICILIKLI
YARIMKECIRICIiNiN IMPEDANSI

Elektrik sahasi ii¢lin bircins sarhad sortlori 6danilon electron tip kegiriciliys malik yarimkegiricilorde impedans hesablanmigdir. Dévrada
miioyyan tezliklo yaranan rogslors uygun elektrik sahasinin doyismo kriteriyasi tapilmigdir.

P.X. fznanxan, E.P. I'acanoB

WUMIEJAHC MOJYITPOBOJHUKA JIEKTPOHHOI'O TUIIA HOCUTEJIEM 3APSIJIA C OJJHOPOJHbIMHU
I'PAHUYHBIMMU YCJOBUSMHA

Bbruucnen umnenaHc NOJTyHNPOBOAHHUKA 3IEKTPOHHOI'O TUIIA HOCUTENEH 3apsja ¢ OAHOPOIAHBIMU TI'PAaHMYHBIMMU YCIOBUSIMU JUIS
aneKTpudeckoro mois. Haiinenel kpuTepuu 3HaueHHI 3NEKTPHUUYECKOTO MO, MPH KOTOPBIX MPOHCXOIAT KOJIEOAHUs TOKAa B LEMU C

ONpeeIeHHON YaCTOTOM.
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