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The Study of Electron Transport Coefficients in SiHs—Ar Mixtures by Using

Boltzmann Equation Analysis and Monte—Carlo Simulation
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Abstract

The electron transport coefficients(the electron drift velocity, W, and the longitudinal and transverse

diffusion coefficient, Dr and D7) in SiHs~Ar mixtures containing 0.5% and 50% monosilane were

calculated over the E/N range from 0.01 to 300 Td and over the gas pressure range 0.5, 1.0 and 15

Torr by the time-of-flight(TOF)

method of the Boltzmann equation(BEq.)

and Monte-Carlo

simulation{MCS). The electron energy distribution function in each SiHs~Ar mixtures at E/N=10 Td

and L=0.2 cm, which in equilibrium region in the mean electron energy were compared.
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Table 1. The result of Monte-Carlo simulation.

The Result of Monte Carlo Simulation of Electrons

Mixture : sihd.dat  /ar.dat

Mix Ratio : 0.500000/ 99.5000
EN = 0300 (Td)

Pressure =  1.000 (torr)

Max Distance to Track =  2.000(cm)
No. of Sampling Points = 20

No. af Initial Electrons = 5000

Initial RDN = 13

No. of Points for Distribution Function = 100
EMAX = 2.100(eV)

NN Distance Sample TT R*R Energy

1 0.1000E-02 21588 0.3944E-06 0.4874F-04 0.1063-01

2 0.2000E-02 24926 0.5675E-06 0.7819E-04 0.2123E-01

3 0.3000E-02 25522 0.6520E-06 0.9738E-04 0.3184E-01

4 0.4000E-02 25052 0.7326E-06 0.1320E-03 0.4245E-01

5 0.5000E-02 24576 Q.7607E-06 0.1644E-03 0.5306E-01

18 0.1800E-01 8372 0.J113E-05 0.2633E~03 0.1235E+00

19 0.1900E-01 6738 0.1112E-05 0.2640E-03 0.1350E+00

20 0.2000E-01 5000 0.1155E-05 0.2778E-03 0.1437E+00
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Table 2. The result of Boltzmann equation.

wxk ¢ Bollzmann Equation Analysis  ( TSSMIX.FOR ) sk

sihd.dat / ardat Mixture
Mix Ralio sihd.dat @ ardat = 0.500 : 99.500
E/N = 03000 (Td) Temperature = 300.0 (K)

No. of Cross Section Included sihddat @ 3 ardat: 1
Maximum Energy for Distribulion Function = 2.100 eV
Energy Separation = 0.4200E-03 (eV)

No. of Points for Distribution Function = 5000

Print Step = 50

[ PT & TOF ]
Mean Energy = 0.318181E+00 (eV)
Drift Velocity (Wv) = 0.338070E+07 (cr/s)
Dv = 0.948267E+07 {cm"2/s)
Drift Velocity (Wr) = 0.338070E+07 (cm/s)
DL = 0.237672E+07 {cm’2/s)
N+*DL = 0.841358E+23 (1/(cm.s))
DL/u = 0.745621E-01 (V)
DT = 0.948267E+07 {cm"2/s)
N+DT = 0.335687E+24 (1/(cm.s))
DT/u = 0.297489E+00 (V)
D3 = 0.930114E+06 (cm™3/s)
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