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1. INTRODUCTION

At present large number of electronics devices based on heterostructures. Heterostructures could be
grown by using different well-known approaches [1-12]. At the same time at large number of experimental
studies on growth of heterostructures [1-12] we find small quantity of theoretical works with prognosis of
processes [12]. Main aim of this paper is to analysis changing of properties of epitaxial layers with a
changing of the values of different parameters of the epitaxy process with account chemical interaction
natural convection.

We consider a vertical reactor for gas phase epitaxy (see Figure 1). The reactor includes into itself
(i) external casing; (ii) keeper of substrate with a substrate; (iif) spiral around the shell in the region. The
spiral generats an induction heating to activate chemical reactions. The heating activate chemical reactions
between materials during epitaxy. A mixture of reagents in gas phase enter to inlet of the reaction chamber in
atmosphere of a gas-carrier. Our aim framework this paper is analysis of changing growth process with
changing of physical parameters and parameters of technological process. An accompany aim of our paper is
accounting of natural convection and chemical reaction. The third aim of our paper is development of
analytical approach for prognosis of growth process to increase adequateness of the prognosis. It should be
noted, that analytical approach for modeling are usually more demonstrative in comparison with numerical
one and leads to decrease calculation time.
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Figure 1 (a). Structure of the considered reactor for epitaxy Figure 1 (b). View of keeper of substrate
from gas phase with sloping keeper of substrate from side with approximation of the keeper
by sloping lines with angle of sloping ¢

2. METHOD OF SOLUTION

We solve our aims by determination and analysis of spatio-temporal distribution of temperature and
concentrations of reagents in the considered reactor. The spatio-temporal variation of temperature was
obtained by induction heating due to electric current in spiral around keeper of substrate with a substrate to
activate of chemical reactions gas-reagents before substrate during formation of required epitaxial layer on
the substrate. We determined the considered temperature by solution of the following boundary value
problem [13].

aT(rgf,z,t) - div{l ~grad[T(r,¢,z,t)] — [13(7‘, ¢, z,t) — f;(r, o,z t)] e(T)-T(r,p,z,t) -
CE(T‘,(ﬁ,Z,f)}-l'p(T,d),Z,t), (1)

Here is the flow velocity of the gases-reagents; ¢ is the heat capacity of the system; 7T (7,,z,) is the
distribution of temperature in space and time; p (r,,z,t) is the heat power density in the considered reactor; r,
¢, z and ¢ are the current cylindrical coordinates and time; Cs(r,,z,f) is the distribution of the concentration of
the mixture of reagents in space and time (we assume, that two reagents with concentrations of inlet in
reactor with concentrations Ci(r,,z,t) and C, (7,,z,t)); C3(r,,z,t) is the material of the epitaxial layer in the gas
phase; A is the thermal conductivity coefficient, value of this coefficient has been determined by following

relation: A =vlc,p/3, here v =,/2kT/m describes modulus of the mean-square gas molecules velocity; /

describes mean free path of gas molecules between collisions, ¢, is the heat capacity of the gas at constant
volume, p is the gas density.

To solve above equations we shall to take into account moving and quantity of reagents. In this
situation we shall to solve equation of Navier-Stokes with the second equation of Fick. We assume that the
radius of the substrate holder R larger, than diffusion and boundary layers thickness. We also assume that the
flow of gas is laminar. In this case the above equations could be written in the form

v > > P N

E+(v-\7)v = —V(;)-H/Av, 2)
% = div{D, - grad[C,(r, $,z,t)] — [U(r, $, 2, t) — 5] Gy (r, ¢, 2,0)} — ki (1, , 2, 1) -
Cl(r' ¢,Z, t), (361)
w = div{D, - grad[C,(r, ¢,z,0)] — [¥(r, ¢, 2z,t) — 5] Co(r,,2,0)} — ky(r, ,2,t) -
CZ(TI ¢!Z! t)a (3b)
w = div{Ds - grad[C;(r, ¢,z t)] — [6(r, $,2,t) — D] - C3(r, $,2, )} + ks (r, b, 2, t) -
C3(T, ¢!Z! t)a (30)
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Here D; are the coefficients of diffusion of reagents of the considered reagents. As an example of
reagents, we consider trimethylgallium (CH3)3Ga and arsenic hydride AsH3. As result of reaction we consider
GaAs. As gas-carrier we consider hydrogen. P describes pressure of gas in the reactor; v describes kinematic
viscosity of reagents. We assume, that all molecules will deposit on substance. Based on this assumption we
used the following boundary and initial conditions. We also assume, that reactor is cylindrical and d><<d;. In
this situation we can write

Ci (r,@-Lt) = Cy (r,0-L,t) = Co, G5 (r,,-L,t) = 0; Ci (r,-pn,2,t) = Ci (r,p,2,t) = Ci (r,m=p,2,t) = Ci
(r,m +o1,z,0); Ci (r,ez0) = C (rhez0) = Cid (z+tL), C3 (r,¢z,0) =0; Ci (0,pz,t) # oo;
Ci(r,,z,)|s =0, T (r-,z,t) = T (r,p1,2,8) = T (r,-r,zt) = T (r, wtouzt), T (r,0z,0) = T,

oT (r,¢,z,t) 4 oT(r,¢,z,t) T (r,¢,z,t) vy (1,¢,2,t)
—/1—| =0T*(R,p,z1t); = ; —_— =0;
s ®$.20 9 lg=o 06 lp=2n or  lr=g
SLPED) = 0; AT = oT(r, ¢, —L,0); I = 05, (i) = v (112 0)
or r=R oz s ar r=0

= v (r,m-@,z,t) = v (1,7t e,z,t); T (0,0,.2,) # 00; vp (ry-1,2,t) = v (1,01, 2,) = Vo (1, 7-Q1,2,t) = vy
(1wt @i,z,0); v: (r-p1,2,0) = v: (1,01,2,8) = vo (1, 01,2,8) = v (1,70 @1,2,0); Vi (1,0-L,0) = 0; vi(r, L 1) =
0; v, (0,0.2,8) # o0; v(r,@,-L,t) = Vo, v:(r£da/2,p,2€[-d>/2,d2/2],0) = @ z-cos (w)-tg (¢1); Vo (r,@,L,1) =
0; v(0,0,2,1) # ©; v(r,,0,f) = 0; vAr,o,L,t) =Vo, vi(r,@.L,t) = Vo, v:(0,@,2,t) # ©; v(r,p,z,0) =0
v(r,9,2,0) =0; vo(r,0,0,t) = o r, (@)

Here ¢ =5,6710% Wm2K*, T, describes room temperature, @ describes frequency of rotation of
substrate. Using cylindrical system of coordinate leads to the following form of equations for projections of
reagents velocity

vy _ v {1 a [ vy (r, ¢zt)] 1 aZVT(r¢z t) azvr(r,d),z,t)} - ovr v_¢% _ . Ovg i(f) (5a)
ac ~ lror a2 8z2 Tar r 3¢ Z 9z or\p

F 10 [ ov (r¢>zt) 1 azv (r,¢.2,t) 2pp(rd.z.t) a v OV, a 19 (P

Dr _ ——[r ¢ ] ¢ ¢ _Vrﬁ__¢_¢_ Zﬁ___(_)(5b)
at ror a2 9z2 ar r 9¢ 9z radp \p

vz _ {li[ avz(r,d),z,t)] 1 0%v,(r,9zt) 02vz(r,¢,z,t)} . 9v vpdvg Qv 9§ (5)

a  YGoarl or 2 92 9z2 U T ¢ V2%, oz (50)

Now we will calculate solution of (5) by method of averaging functional corrections [14-19].
Equations for first-order approximations v,i, vi, v-1 of the considered components takes the form

O 0 (D) 2g 100y dns_ 0 (1) ©)
at  oar\p)> ac ~—  rap\p) ot ~  az\p)’

Now we integrate both sides of the above equations. The result of integration could be written as

9

Vir =~ ar 0p

a (tp
Lar, Vip = ra¢f —dt, vy, = — ;fO;dT. (7)

Equations of the second-order approximations of the velocity projections vy, vig, vz1 could be
written in the form by using standard procedure of method of averaging functional corrections

vy 10 [ 0vyiy 1 0%vy, |, 0%vyy a (P avlr _ (az¢tv19) Bvsr
-v[-—(r e = 2(2) = (g + 1) 2 = g s _

at ror ar r2 9¢? az2 | or ) r GI0)

dvir
(aZZ + Vlz) V1 (Sa)

v 10 v 1 9%v 9%y 19 (P
—2¢=v[——(r 1¢)+_ 19 1¢]_ ()

at ror or r2 9¢2 9z2 rdp \p T ap
av1¢
(az; +v1,) (8b)
vy, [1 d ( avlz) 1 32%vy, azvlz] d (P) avlz (a2 +v19) V1,
o =Vl ) T agz | 8z2 ] az\p (a2 + 1) r a¢

vz
(az, + Vlz) 1z (8¢)
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Integration of the above equations on time ¢ leads to the following result

] 1 92 a t a
Vi [ (%) + 25 + S e = 5 () — foaar + w1 e -
t + d t d
fo %A—vw% dr — fO (0.’22 + vlz) ;;T d‘[, (8d)

6v1¢ 1 0%v14 | 0%vyg 19 ( tp ) t v
Vap = Vf [rar ar +r2 a¢2 52 dr ¥ 09 fopdT fo(a2r+v1r) ar dt

a a
f¥—¢df(+)—d (80)
vy, iazvlz %04, _ tP ot w1z 5
_V0+vf [ E)r(r or )+r2 a2 9z2 ]d (fopdr) fo(a2r+v1r) or dr
t (a2¢+1i ¢) ov t ov
N %Tjﬁzdr— Jy (azz +v1,) o dr. (89

Average values ., @y, ao: have been calculated by the following standard relations

2 1 0 (R 2 L
o = g by I L e, @20 = o Jo Iy Lu(v2a =

2
V1 )dzdgdrdt, a,, = m fo fo W f_L(sz — v,,)dzd¢drdt, 9)

Here O is the continuance of technological process. Using of the first- and the second-order approximations
of the velocity projections in the above relation leads to necessity of solution of the algebraic system of

equations, which is presented bellow

A1ay + Biayy + Ciay, = Dy
A2a2r + Bza2¢ + CzaZZ = D2 (10)
AzQyr + B3y + (305, = D3

where,

Ay =1+[)@ =0 1 [ [1, B dzdpdrdt, By = [0 — ) [ [ [*, 2 dzdpdrdt, C; =

L 3¢
~@2R? _ v 19 vir 92 V1-r _
C,=20%R*W, Dy =vx [0 —0) ;v [T [L [Fo-(r ar)+r2w 2| dzdgdrdt
[P@=0) v [ [ vy, 2 dzdpdrdt — Z62R*VE — [7(0 — 1) fz" f Vi a;;fdzwdrdt,
Ay =[J@=0) [ r [ [f, 2 dzdgdrdt, B, =1+ [ (0 — ) [} [ [*, ";’;d dpdrdt,
27 ov 1 0%v %v
NGRS [rar r2e) 4 1 a¢;¢+ 1¢]dzd¢drdt—f(@—

O [ r 7 [ vy B dzdgdrdt — Z02R2VE - (0 =) [} [T [, vig a;’;’dzdcpdrdt,
C3 =1+20%R%V, Ay = [0 — ) [} f," [, 222 dzdpdrat,

=f° (@ -0 [frx 7k "(;’;Zd dpdrdt,

Dy =vf@—0fr [ B2 (r i) +rizaa;;z + 202 dzdgdrdt — T O2R2V

[@=0 [ [ [ vy 2 dzdgdrdt — [0 —6) [ [0 [F vy 222 22 dzdpdrat.

Solution of the above equations could be obtained by standard approaches [20] and written in the form
2r ZAT/A:V a2¢ =A¢/Aaa22 =A2/Aa (11)
where

4 = Ay(B,C3 = B3Cy) — B1(A;C5 — A3Cy) + C1(A;B; — A3By),
4, = D1(B,C3 — B3(;) = B1(D,C3 — D3C3) + €1 (D, B3—=D3B,),
44 = Dy (B,C3 = B3Cy) — B1(D,C3 — D3C3) + G (D, B3 — D3By),

4, = A1(B;D3 — B3D;) — B1(A;D3 — A3D;) + D1 (A2B3 — A3B,).
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In this section, we calculate the required projections of the considered velocity by the method of
method of averaging functional corrections. Usually, the such approximation is enough to obtain main results
of analysis [15-19].

Now we will analyze distributions of temperature and concentrations of components of gas-reagents
in space and time. In this section we will consider (1) and (3) by using cylindrical system coordinate

c AT(r,¢.zt) _ 1 92T (r,¢,2,t) 1 2T (r,¢,2,t) aZT(r ¢ Z,t)

at ar? 2 0¢? +p(r¢,z,t)—c- {[Ur(r ¢, z,t) —
.(r,¢,2,0)] - Ce(r,$,z,t) - T(r, ¢, z, t)}———{[v¢(r $,2,0) —Uy(r, ¢, 2, t)] Ce(r, ¢, z,t) -

+1

T(T‘, ¢! Z, t)} —C- E{[vz(r! ¢,Z, t) - 132(7', ¢!Z' t)] : CZ‘(T! ¢!Z! t) : T(T‘, ¢! Z, t)}a (12)
0Cy(r,9,z,t) 19 ac4( t) 0Cy(1,9,z,t) 190
%Z;E[rDILM] .rz 6¢> [Dl%;bz ———{rCl(r,(p,Z,t) ) [vr(r,cb,z, t)_

- 2 -
B (r, b 2,01} =+ 57 [0, Z2CLED) 2y (., 2,) - [0g (1, 6, 2,8) = By (r, 6, 2,0)]} -
a _
kl(r! ¢'Z' t) : Cl(r' ¢!Z! t) - Z{Cl(r! ¢'Z' t) : [VZ(T, ¢' z, t) - VZ(T', ¢!Z! t)]}a (1361)
aCy(r,¢,2,t) 10 aCy(r,¢,z,t) aCy(r,¢,z,t)
e = L [ 2 +r—z£[’3 ] = 1 G006 20 - [ (2,0 =
_ a a .z,
B (r, b 2,01} + 52 [ D, “2EEE0] 120y (1, 6,2, 0) - [0y (ra b 2,6) = B (b 2, 0]}
2 -
kZ(rl ¢,Z, t) : CZ(rr ¢r Z, t) - ;{Cz(rr ¢,Z, t) : [vZ(r, ¢,Z, t) - UZ(T, ¢r Z, t)]}: (13b)
aCs(rpzt) 10 AC3(rp.z.t) 19 aC(rpzt)] 10
e T (e e Rl e v R UGN LAGE DR
- a a ,d.2, a -
B (r, b 2,01} + 52 [ Ds “2EEE0] 220y (r,6,2,0) - [0y (ry b 2,6) = 5 (b 2, 0]}
7} _
ks(r, ,2,6) - C3(r, 2, t) = {Cs(r, 0, 2,1) - [1,(r, b, 2,8) = B,(r, b, 2, )]}, (13¢)

To calculate distributions of temperature and concentration of reagents in space and time, we use the
same method of averaging functional corrections as for solution of (2). We used the same algorithm of
method of averaging functional corrections to solve (12) and (13). The result of calculation of the first- order
approximations 7'(7,,z,t) and Cii(r,,z,t) of considered distributions could be written as

Tl(T' ¢ z t) — T + J-tp(ﬂpzr) dr — Qe J-ti') vr(r¢z‘2rvr(r¢zr)]d

e [ e 9, zr;¢v¢(r pa] dv — aypay [ 20 ”;Z”z(r 20 g, (14)
Ci(r,p,z,t) = — %fot a{r[vr(r'qb'z'ra)r_ﬁr(r'¢'z'r)]} dt — ay, ft ki(r,¢,z,1)dt + Cy —

a11c ft E)[v¢,(r,¢,z,ra)(;ﬁ¢(r,¢,z,r)] 4T — ayac ft vy (r,9,z, ‘L’;ZUZ(Y' ,$,2,7)] dr, (15a)
Cy (r,¢p,2,t) = —%fot a{r[vr(r"p'z'ra)r_ﬁr(r'¢'z'r)]} dt + Cy — ayqc ft k,(r,¢,z,1)dt —

% J.Ot 0[174,(r,¢,z,r;;ﬁ¢(r,¢.z,‘r)] 4T — iy, ft v, (ro.z, T;sz(r $.20] 4 .. (15b)
C3:(r,,2,t) = —aslcfta{r vr(“bz? @b 208 g 4 a3lcf ks(r,¢,z,t)dt —

%It 6[v¢(r¢vz‘2¢v¢(r¢vzr)] Ta1 ft a[vz(r¢vz1:;zvz(r¢z‘r)]d ' (15¢)

where air and a;ic are the average values of the considered approximations. Now let us calculate these
average values by using the following relations

0 R 2 L
ay =— [ o fy L, T ¢, 2, T)dzdgdrdt,
1 0 R 2 L
e =—=f Iyl nf_L Cir (1, §,z,T)dzdpdrdt (16)

On approach for homogeneity increasing of films grown from the gas phase with ... (E. L. Pankratov)
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We calculate average values air and aiic by using the following standard relations

wauLh+;gfw—ofﬂlwm¢zo—wm¢zmwwm+m}
tp = [T+ = [0 = ) [ [ [1, 222 dzagdrat| (1+ 2 { [0 -
oﬁﬂfmmwﬁﬂ—wm¢zﬂwmwu_- mfw—ofﬁﬂ'mw¢zo—
5, (r,¢,2,0ldzdpdrdt) 5 x (0 — D)de ——+ %o 4 1} )

We calculate approximations of temperature and concentrations of gases with the second-order by
method of averaging of function corrections [14-19]. The result of calculation could be written as

¢ Ty(r bz, 0) = 2 3 THCL2D g afﬁw&¢zﬂ—a@¢zﬂywn+%v¢@ﬂy
[ayr + Ty (r, ¢, z,7)]}dr + 4 th%‘pf“)d f { e+ Csi(r,$,2,0)] - vy (r, ¢, 2,7) —
Uy (1, $,2,7)] - [ayr + To(r, ¢, 2, D]}dT + T, + (16)

to 8 ot _
+/1f Md —C 'Efo{[vz(rr ¢r Z, T) - vZ(r, ¢r Z, T)] : [a2C + CEI(Tl ¢r Z, T)] : [a2T +
T,(r, ¢,z 1)]}dt + fo p(r,¢,z,1)dt,Cy1 (1, P, 2,t) = %;—rfot T‘D%d‘[ +
1ataC(,,,) 8 ot 8Ci1(rd.zT) t
799 %dt +- D%‘p“dr +Co8(z+ L) — —ayyc [, kr(r, ¢, 2, D)[arzc +
10 t _
Cia(r, ¢: z,7)]dt — ;;{7‘ fo [@12¢ + Cia (1, 9,2, 0)] - [vr (1, $,2,7) — (7, §, 2, T)]d‘f} = (17q)

iaad,ft[auc +C1(r,¢,2,7)] - [vqb(r b,7,7) — qu(r o,z T)]d'[ - f [@12¢ + C11(r, ,2,7)] -

v, (r, $,2,7) — 5,(r, , 2, 7)]d7,Cop (1, P, 2, t) = lif D—acn(rd)”)d + Za¢f Dacn(rwr)d +
—f Dwdr +Cob(z+ L) — azch ki(r,¢,2,7)[az2c + Cor(r, $,z,7)]dT —
rm{fmn+Qm¢Zﬂ]mv¢2ﬂ—w&¢2ﬂw} (17b)

_iaad) ft[a’zzc +Cou(r 9, 2,0)] - vy (r, ¢, 2,7) — Uy (r, $,2,7)|dr —ift[azzc +Cpy (1, ¢, 2,7)] -

[v,(r, p,z,1) — D,(r, P, z,1)]dT,Ca, (7, P, 2, t) = 10 f Dwd + Za¢f D%{;Zﬂd T+
a 4 )
EIJD%dT + 0(325 fO k3(7’, ¢, Z, T)[a32C + C31(T’, ¢, Z, T)]dT - ;;{ fO [a3zc +
_ a
C31(r, ¢, 2,7)] - [Vr(r b,7,7) = 0.(1, 9,2, T)]d'f} - l_ft[a'azc + C31(r,9,2,7)] - [V¢(T; b,z,1) —

Py (r, @, 2, T)]d‘[' f [asec + C31(r, @, 2,7)] - [v,(r, 9,2, T) — U, (1, P, z, T)]dT. (17¢)

Average values of the above approximations were determined by standard relations

n@Rsz f fznf (T, — Ty)dzddrdt,
Ayc = m fo fo r fozn f_L(C2 — C))dzdgdrdt. (18)

drr =

We calculate average values a»r and aixc by using the following standard relations

Qyp = (mz;f"( I T“(R b, 2, t)dzdpdt —ﬁf"(

0 7" 1 Ty (R, ¢, 2, t)dzdpdt + @RzL x [0 =) [" [ T1(0,¢,2, t)dzdpdt -— -
t) fozn f_L{T1(R: ¢, z,t)[ayc + C21(R: ¢, z,t)] — ayraic} X [v(R, $,2,t) —
%m¢20wmwﬁ—f%@—Offmfﬂ%thﬁ¢10%ﬂn%d{w@¢z0—
o (r, ¢,2,0)] X Ty (r, $, z, )dzdprdrdt —— RZL n@Rsz (CEE)) fOerOZH[Tl(r, ¢, L, t)(ayc +

CO) - alTalc]dd)drdt {fO (9 - t) X J‘OZT[ f_L[v‘r(R! ¢' z, t) - v‘r(R! ¢!Z! t)] Zi[aiZC +
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Cii(R, b, 2,t)] dzdd)dtKlRL +1- ff foRr foz” f_LL[vr(r, ¢,2,t) = 0.(r, ¢, 2,0)] - Tilape +
-1
Cir(R, ¢,2,1)] dzdpdr (0 — )dt ———+ 20(T; @yic + Co) 2}, ctyie = ——= [ (6 -

t) fORr fozn[Czl-(r, ¢,2,7) — C;(r, §,z, 1) ]dpdrdt.

3. RESULTS AND DISCUSSION

Now we analyzed redistribution of reagents and temperature in the considered reactor during growth
of films to formulate conditions for improvement of properties of films. Figure 2 illustrates dependence of
concentrations of reagents on substrate’s rotation frequency. Curve 1 shows such dependence at atmospheric
pressure without accounting natural convection. Curve 2 shows such dependence of concentrations of
reagents on substrate’s rotation frequency at decreased in 10 times pressure. Curve 3 describes the
dependence of the concentration of reagents on substrate’s rotation frequency at atmospheric pressure with
account natural convection. The figure shows, that increasing of rotation frequency leads to increasing of
homogeneity of epitaxial layer. Figure 3 illustrates dependence of concentration of reagents on diffusion
coefficient D in gas-carrier. Curve 1 shows dependence of the concentration of reagents at atmospheric
pressure without accounting natural convection. Curve 2 shows dependence of the concentration of reagents
at decreased in 10 times pressure without accounting natural convection. Curve 3 shows dependence of the
concentration of reagents at atmospheric pressure with accounting natural convection. This figure describes
monotonous decreasing of considered concentration. Figure 4 illustrates dependence of concentration of
kinematic viscosity of gas-carrier without accounting natural convection. Curves, analogous corves 2 and 3
on previous figures, have small differences with the presented curve. Figure 5 illustrates dependence of
concentration of reagents on velocity of mixture of reagents and gas-carrier at the entrance to the reaction
zone Vy. Curve 1 shows dependence of the concentration of reagents at atmospheric pressure without
accounting natural convection. Curve 2 shows dependence of the concentration of reagents at decreased in 10
times pressure without accounting natural convection. Curve 3 shows dependence of the concentration of
reagents at atmospheric pressure with accounting natural convection. This figure describes monotonous
decreasing of considered concentration.

1.0 5 1.0 5
1 2 |
3
S ! S
— 05_ — 05_
o o
3
1 1 1
2
o N+
0 2 4 0 8 10 0 2 4 6 8 10
o, radls D, cmils

Figure 2. The dependence of the concentration of the ~ Figure 3. The dependence of the concentration of the
mixture of gases on the frequency of rotation of mixture of gases from its diffusion coefficient
the substrate
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Figure 4. The dependence of the concentration of the mixture of gases from the kinematic viscosity
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Figure 5. The dependence of the concentration of the mixture of gases from its input velocity

It is attracted an interest choosing of power of induction heating of reaction zone. This choosing
should compensate losses of heat due to convective heat transfer [21]. In this situation relaxation time of
temperature could be estimate by using recently introduced criterion [22]. This time is equal to 3=(67 -1)
R?/24 %, where Ay is the average value of the thermal conductivity coefficient. In this case, the power
required to compensate for the cooling of the region of the formation of the epitaxial layer can be estimated
from the following relation

fORr p(r,¢,z,t)dr ~ o -T*(R, p,z,t) + 0 - v,(R, §,z,t) /AmLR? [16].

4. CONCLUSION

In this paper based on considered analytical approach for analysis of mass and heat transfer during
film growth in reactors for gas phase epitaxy we analyzed this growth with account natural convection and
chemical interaction between reagents. In this situation we analytically analyzed growth of films from gas
phase in more common case in comparison with cited references to increase predictability of this
technological process (it should be noted, that analytical approach for modeling are usually more
demonstrative in comparison with numerical one and leads to decrease calculation time). As a result of this
analysis, the obtain conditions to increase homogeneity of the grown epitaxial layers with changing of values
of parameters of growth process with higher exactness.
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