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Abstract

This paper describes the electron transport characteristic in SiHs gas calculated for range of E/N
values from 0.5~300(Td) by the Monte Calro simulation and Boltzmann equation method using a set
of electron collision cross sections determined by the authors and the values of electron swarm
parameters are obtained for TOF method. The results gained that the value of an electron swarm
parameter such as the electron drift velocity, the electron ionization coefficients longitudinal and

transverse diffusion coefficients, characteristics energy agree with the experimental and theoretical
for a range of E/N. The electron energy distributions function were analysed in monosilane at E/N :
30, 50(Td) for a case of equilibrium region in the mean electron energy. The validity of the results

obtained has been confirmed by a TOF method.
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The Result of Monte Carlo Simulation of Electrons

Mixture : sibddat  /sihd.dat

Mix Ratio : 500000/ $0.0000
E/N = 100.000 (Td)

Pressure = 1.000 (tomr)

Max Period to Track = 0.100(us)

No. of Sampling Points = 20

No. of Initial Electrons =5000

Initial RDN = 13
NN Time Sample ZZ ReR DLT Energy
1 0S5000E-08 5000 0.7116E-03 0.4313E-06 0.8646E-07 0.1274E+01
2 0.1000E-07 5000 0.1140E-02 0.8953E-06 0.1368E-06 0.1297E+01

~ 3~

17 0SSME-07 5000 0.7652E-02 09408E-05 0.1904E-04 0.1285E+01
18 OO0E-07 5000 OBIOZE-02 0SB0GE-05 0.145E-04 0.1316E+01
19 09500E-07 5000 0.8524E-02 0.1027E-04 0.1938E-04 0.1277E+01
20 0.1000E-06 5000 0BO9GE-02 0.1007E-04 0.1979E-04 0.1425E+01

sesss Boltzmann Equation Analysis ( TSSMIX.FOR ) sssee
sihddat / sihd.dat  Mixture

Mix Ratio sihd.dat : sihd.dat =100.000 : 0.000

E/N = 100.0000 (Td) Temperature = 300.0 (K}

No. of Cross Section Included sihddat © 6  sihddal @ 6
Maximum Energy for Distribution Function = 17.000 (eV)
Energy Separation = 0.3400E-02 (eV)

No. of Points for Distribution Function = 5000

Print Step = 50
Energy vs. Distribution Function
Energy(eV) {0 £l 2 3 fs 001

0000 O6020E+00 0.0000E+00 00000E+00 0.0000E+00 O06020E+00 0.0000E+00
0170 06G0E+0 -37HE-04 -3602E-00 OH3B4E-12 06620E+00 0.7451E-08

-~ 3 ~

16.490 02744E-10 -.126%E-12 O.219E-15 -4464E-18 0.2744E-10 -6072E-17
16660 O.2089E-10 -9455E-13 O02187E-15 -~330E-18 02039E-10 -4547E-17
1680 0.1646E-10 -M3SE-13 OIM7E-15 -276E-18 0J646E-10 -3720E-17
17000 O.I509E-10 ~-6OR3E-13 Q.IGI2E-15 -2472E-18 O.50E-10 -3dI5E-17

¢++ Electron Swarm Parameters #es
[ PT & TOF ]
Mean Energy = 0.124972E+01 (eV}
Drift Velocity (Wv) = 0.824114E+07 (cim/s)
Dv = (.380186E+06 (cm"2/s)
Drift Velocity (Wr) = 0.824119E+07 (cn/s)
DL = 0.627573E+056 (cm"2/s}
NeDL = 0.222161E+22 (1/{cm.sh
DL/u = 0.269216E+00 (V)
DT - 0.380186E+06 (cm*2/s)
N+DT = 0.134586E+23 (1/{cm.5))
DT/u - 0.163092E+01 (V)
D3 = 0.134629E+04 (cm™3/s)
(ssT]
Mean Energy = 0.124972E+01 (eV)
Drift Velocity (Ws} = 0.824114E+07 (c/'s)
Diffusion Modified Drift Velocity (Vd) = 0.824113E+07 (em/s)
Ds = 0.380186E+06 (cm*2/s)
Alpha = 0.202565E-04 (1/cm)

Alpha/N = 0572977E-21 (cm™2)

B 1. B2 AlE2o|Me] Holg

Table 1. The data of Monte Carlo Simulation.
E 2. BX0 Alga|ojMe| dlofel

Table 2. The data of Boltzmann equation Simutation.
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Fig 1. The colision crass sections of electrons in
SiHy gas.
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Fig 2. The drift velocily of electrons in SiHs gas.
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Fig 3. The ionization of coefficients in Sitk gas.
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Fig 4. The longitudinal diffusion coefficients in
SiHs gas.
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Fig 5. The transverse diffusion coefficients in
SiH4 gas.
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Fig 6. The longitudinal characteristic energy in
Sitk qas.
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Fig 7. The transverse characteristic energy in
SiHs gas.
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Fig 8. The mean energy in SiHs gas.
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Fig 9. The energy distribotion function of electrons
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