
(H(H22O, NHO, NH33, CO, CO22, H, H22S, CHS, CH44, C, C22HH22, C, C22HH44, C, C22HH66))

. , 

”, 

2010

XXIV 



2

GaAs,
,

n =7*1013 - 1*1014 -3

< 10-6 -10-7 . % 1-10 b

Ga(CH3)3 + AsH3=GaAs+CH4 .
PH3 GaP
NH3 GaN

Al(CH3)3 +AsH3 =AlAs
In(CH3)3 +AsH3 =InAs

3 5



3

ATHESON TRI GAS ( )
AsH3 PH3 NH3 SiH4ULTIMA

6N5 ULTIMA 6N ULTIMA 6N4 ULSI 6N
99.99995 99.9999 99.99994 99.9999

20 ppbv 100 ppbv (+Ar) 100 ppbv (+Ar) 60 ppbv
, 50 ppbv 100 ppbv 500 ppbv

10 ppbv 100 ppbv 100 ppbv 50 ppbv
10 ppbv 50 ppbv 50 ppbv 80 ppbv

100 ppbv 20 ppbv
100 ppbv 50 ppbv 40 ppbv

1- 2 50 ppbv Sum C2-C4
100 ppbv3- 5 50 ppbv

100 ppbv 100 ppbv 200 ppbv 500 ppbv
50 ppbv 50 ppbv
10 ppbv 50 ppbv
10 ppbv 50 ppbv

50 ppbv
25 ppbv
25 ppbv

100 ppbv
500 ppbv
50 ppbv



•
;

• ;
• ;
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5



6

Mg3 2 + 6HCl H3+ 3MgCl2

Mg2Si   + 4HCl SiH4+ MgCl2
Mg2Ge + 4HCl GeH4+MgCl2
Mg3N2 + 6HCl 2NH3 + 3Mg l2

Mg3As2 + 6HCl 2AsH3+3MgCl2
AsCl3 + 3NaBH4 + 9 H2 AsH3+ 3NaCl+ 3H3BO3 +9H2

2 SiHCl3 SiH4 + SiCl4
SiF4 + 2CaH2 SiH4+2CaF2

:
Mgm k + HCl Hn+ MgCl2
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SiH4, SiF4
(« ) 4250 - 600 -1,
p = 20 , l = 20 , = 0.01 -1.

10



» SiH4
(« ) 3300 - 600 -1,
p = 20 , l = 20 , = 0.01 -1.

11
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C
AsCl3 Mg3 As2 Mg3 P2 SiHCl3 SiF4

2; 02; N2; Ar2
CO2
CH4

C2H6, C2H4 SiF4
H2S C2H2 SiF3H

NH3 SiF2H2
PH3 OF2

3 – 4 C2 – C4
CH3OH C3H4 SiClH3 2F4

AsH3 SiCl2H2 CH3SiH3
Si2H6O
Si2H6

HCl 14

.





C
AsCl3 Mg3 As2 Mg3 P2 SiHCl3 SiF4

2; 02; N2; Ar2
CO2
CH4

C2H6, C2H4 SiF4
H2S C2H2 SiF3H

NH3 SiF2H2
PH3 OF2

3 – 4 C2 – C4
CH3OH C3H4 SiClH3 2F4

AsH3 SiCl2H2 CH3SiH3
Si2H6O
Si2H6

HCl 16

.



– SiH4
T .= 111,7 oC

,
, , )

CH4 -161,4 1/ = 16 [2] 15,3
, , )

C2H4 -103,5 1,68 1,26 [1]
C2H6 -88,5 4,24 3,2 [1]
B2H6 -92,4 1,37 [1]
PH3 -85,8 5,2 4,4 [1]
AsH3 -62,3 19 12,8 [1]
GeH4 -88,5 2,26 [1]
SiF4 -91 ( .) 6,4 [2]

SiHF3 - 4,0 [2]
SiH3F -97.5 3,0 [2]
SiH2F2 -77.8 12,1 [2]

CO2 -78.5 ( .) 27 [2]

.P
.P

.

1. . ., . . . .: , 1974. 207
.

2. . ., . ., . ., . ., . .
28SiH4, 29SiH4

30SiH4 //
. 2004. . 4. 6. . 647- 649



C
AsCl3 Mg3 As2 Mg3 P2 SiHCl3 SiF4

2; 02; N2; Ar2
CO2
CH4

C2H6, C2H4 SiF4
H2S C2H2 SiF3H

NH3 SiF2H2
PH3 OF2

3 – 4 C2 – C4
CH3OH C3H4 SiClH3 2F4

AsH3 SiCl2H2 CH3SiH3
Si2H6O
Si2H6

HCl 18

.
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. CH4 SiH4
, SiF4 2

.
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1 -1, 20 , ZnSe

1 2 



22

2-

0 50 100 150 200
0

4

8

1-



23

.



24

, .

,

20 1,392
O2, H2S 1,602
NH3 1,512
C2H4 1,630
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CO2
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” SiH4
.

,  .%

28SiH4

1 4 3, 7·10-3 7,2·10-4

2 2

-

4,0·10-5

3 SiF4 1,6·10-3

4 SiF3H 8,0·10-3

5 SiF2H2 1,2·10-3

6 F2 ?

7 C2H6 1,3·10-3 1,5·10-3

8 Si2H6 O
-

7,5·10-1

9 Si2H6 2,3·10-1

10 2F4 8,0·10-3
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.

, )

NH3, .%

, C ,
/C

AsH3
As2Mg3

075(2) 15,5 6,2 2,5
0011(4) 17,1 7,6 2,3

PH3

2Mg3
058(4) 0,043 0,030 1,4

AsH3+NH3

005(4) 7,0 1,7 4,1
185 (5) 3,1 0,6 5,2
226(5) 19,3 10,6 1,8

GeH4+NH3 999(0,8) 0,94 0,28 3,4
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. AsH3 PH3 NH3,
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5.
. , 

.
6.

H2O, NH3 2 2S
AsH3, PH3 NH3

.
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Diode Laser
output

Analytic cell
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rectification
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