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At the present time thin semiconducting films are inten- system. Evidently that such dependence also can be observed
sively investigated in the size-quantized conditions that is in kinetic characters of n-Ge and n-Si films.
connected with the microelectronics development. When the In the present work the behaviour of the kinetic coeffi-
specimen sizes are de Broglie wave length of the current car- Cicnts m dependence on orientation of 5-Ge and n-Si films
niers the quantum sized effects are occurred. in this case the surface s imvestigated Expressions for the relaxation time
quasi-discrete nature of energy spectrum is occurred and the incloding mechanisms of scattering on acoustical and non-
wave functions form is changed Some thermodynamic and polar optical phonons are obtained Also the expressions for
kinetic properties for conducting films with standard zone the Hall constant and thermopower in n-Ge and 5-Si films
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the electron states in anisotropic size-quantized n-Ge and n-Si proxsnations of ehectron gas degeneration.
films have been considered and dependence of physical val- |. The wave functions and the energy spectrum of elec-
ues on film surface onentation has been predicied, so-called lﬂl‘.!'ﬂ!—”ﬁl—(‘-ﬂl&iﬁhﬁh—[ﬁt
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where =, and =, are longitudinal and transverse effective 1 " & aanis o
masses of electron respectively, =} (i=1,2,3) are §=1+v,{f6,+gfffﬂr (r®,) J}. “)

components of the imverse tensor of electron effective masses

m film, L, and L, are the comesponding sizes of the basic -

domain of the film, i is the film thickness, 5 is the ellipsoid "= ¢ @& the function of Fermi-Dirac distribution,

number, 2,123, . is the sized quantum pumber, a is the v_ﬁ o Q,--..g-‘:"fﬁ.f‘ilh-nﬂ
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are the functions that charactenize of ellipsoids orientation as . )

mhhmdm-ddw-w relaxation ime. ¥ is the mverse tensor of clectron effective

parameter of effective masses (see [6]). masses, || and | are determinants of the relaxation time
u-nﬁmhﬁeﬁmiwﬂ- effective masses tensors respectively

netic field that directed along a normal 1o the film surface. ﬂﬂumﬁhﬁm_huuuﬁiﬂ

Fﬂlﬂmmnﬂ_:mlﬂr non-polar optical phonons then for the relaxation time . in

tion in n-Ge and n-Si films plane. If the nonequilibrium dis- Sl surface we hive:

bution function of electrons is represented i form:
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then the next decision of equation is obtained:
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where W, = probability of tansition from state
B=(2,.K.K) hﬂp-mm,r;-ﬂ.“
the form:
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where N_ is the Planck function, &, is the dispersion of pho-
nons, and the form of &, functions are the same as for corre-
sponding one in bulk specimen{7].

Taking into comsideration the wave functions anssotropy
we have for I__ (g,) fumction .
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Then for the relaxation time r, the next result is obtained:
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depend on energy and proportional to the analogous expres-
sions m buik specimen(7].

From (8] ome can see that 7, depends on energy oaly
through 7. Morcover r, essentially depends on n-Ge and n-
Si films surface onentation and in the 7, >>] case result for
bulk specimen 15 obtamed.

2 Having known decision of transport equation and ex-
pression for the reiaxation time one can caiculate the current
the components of kinetic tensors. On this base we can cal-
culate all kinetic effects under vanous condiboms. Let us
show some of them in a weak magnetic field (v<<T1) al the
conditions of electrons scaftering on acoustical and non-polar
optical phonons.

So, for the Hall constant in this case we obtain:
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where 0, is the concentration of electrons i film, ¥4 (n-
Ge) and =6 (5i).
For the thermopower we have:
a, ='%{%*¢F:} (10

&:=6, (0,=1, K =K~0), r; ere the multipliers that don here o = ELH.

1

m,c

E{L'L“( ] dEm.)- q,,rrr;,._,;r]}

aﬂ=

e o]

;ln’{ﬁ.*’ﬂdﬁfﬂ-nﬂf]} {r.{ﬂ.** ] }

l’!. +1)
e
-1

1‘1
+._
2)

2

z{rp, +1J[

M)

=
e, _,,__ﬂ,}z{&;ﬁ

ofas

. )Ze

[t el



2 3
e 5ol o]

L

[erw. ‘ 1:

ﬂm_;:k{—%}ﬁ_ﬂ the uniperametric Fermi inte-

grals of rindex (r=12), , - ‘-;- £, is the discrete pant

of energy spectrum (2).p_ = -6
KT

For the Hall constant we obtain the analytic expression in
the case of arbitrary electron gas degencration. We can use
the following function:

an

and the results for degenerated and non-degenerated films are
obtamed

In the case of degenerated clectron gas for the ther-
mopower we have:

F; (Nas) =Nas*1ln(14exp (~Nas) )
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energy £, 5 determined a8
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The analysis of expressions(12) and (13) show us that in
this case a.~1/d but because of its dependence on”, the
behaviour of thermopower on film thickness has a leap-like
character.

In the case of non-degenerated electron gas for o, s ob-
tained:

a, =—2{as+aw’) 1)

where
g, =a (F=expt,). E-nF=(2-0,)expm,))
Here the chemical potential £ is determined as:
mch’n,
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The analysis of expressions (14) and (15) show us that in
this case g, _{m+$}mn¢miu
case aiso s a nonmonotonous function of film thickness. At
the 7, >> I limit the result for bulk specimen is obtained that
it does not depend on a film thickness.
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V.M. Hacryer
#-Ge VO »-Si NAZIK TOBOQILARINDS OLCUYD GORD KVANTLASMANIN
KINETIK SMSALLARA To'siR]

5-Ge vo n-5t nanik tobegelermde sethlern semtinden anh olaraq kmetik omsallar tadgiq olunur Akustik ve geyn-polyar
fososlarda sepilme meuanumiormu shate eden relaksasiya zZamam igin fadeler almmudr Eym mmanda 5-Ge w o5
tebeqelern sethmde zad magnit mabeunds cicktron ganmn mixtelhf arlagma yaumlsgmalarda Holl smsah ve termo-EHQ

Hadeler ahnmudir
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BIHAHHE PAIMEPHOTO KBAHTOBAHHA HA KHHETHYECKHE KOQOHIIHEHTH
B IAEHKAX a-Ge H =-Si

Hocacayeron noscIcHiG EINRCTHSCCERT KO pRLNCHTOS § MENCHMOCTH 0T OPRCHTMDNR BoscpamocTe macson o-(e u o-5i Mosy-emd
SAPEATHRS LIS SDCMCHN PEISTHDEE, OXISTRSSONNS WCLENNTWLE PECCEINNES il INYTTRTOCINT ¥ ACIONIDSAD, CoTirsccn fososan [lo-
Tyeew TEKET sipaxcwms 135 soofepmmmcts Noim w Tepo-3JIC 3 maoczocre maemox 0-Ge # 5-Si 3 caafion sarEwTEOM nosc mpw
paL e NPl BUDONICHES LSS TPORNROM MoR
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