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Fig.1 PIC-MCC computational cycle, one time-step.
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Table 1 All collisions considered in the model, with the
corresponding thresholds for the cross-section data
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Fig.2 Sheath thickness as a function of time at the powered
electrode.
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Fig.3 Flux of electron and Ar™ as a function of time, at the
powered electrode (a) and middle of the reactor (b).
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Fig.4 Current density as a function of time, at the powered
electrode (a) and middle of the reactor (b).

B 5 i A— N AN, BigsaEEARFE
HPL(=0, /2, n,3n2)B I B i . FEHRE T4
X 15(0.75-1.75 cm), 3758 EIR /S B AR A& £
A4k o 705 2 DX AT 2 DX I (43 1) A 5 AR e B
i 0.75-0 cm FIEHUAR B 1.75-2.5 cm), HiZBER
Rl kA2, 76 i=0 B, z=0 Ml z=2.5cm &, H15
47 4-14387 V/im, 15433 V/m . 7F i=n/2 &, z=0
fl z=25 cm &, BIFHHHHAH-26255 V/im, 3512.5
Vim. T i=nlf, z=0 M z=2.5cm &, BIFHHHH
~15190 V/m, 14575 Vim. #E i=3n/2 B, 2z=0 R1z=2.5
cm &b, #3555 4-3296.2 V/im, 26466 V/m.

3 3a2 ,
7 ’
E 2t /.

&y,

3 ! e
= of -
s < w2
= 1 / . .
ﬁ Y Simulation Parameters
£ 0, f=13.56 MHz P =26.6 Pa
=] L Ve =100V Viias =0

_3 i

0 0.5 1.0 1.5 20 25
Position / cm

5 SN SR e R S I L 35 78 R IR AL B S8 18) o A
Fig.5 Electric field at different phases of an RF cycle.



52 2 ¥ AR

Fi5%

S5 430 B R AR AR (8] (4 BRI R A B 4 B BRI
B BT IR R RSN, 57
BRI FERRF AR, BENO05 cm
2-2.5 cm)R T REARAR(E 7a)">7), T HLI% TR Bl
B ) ZE AL 5), WX 38 P9 sB R % P E E AT B
MFER, M Ar* BFHFH BT EXTHTHF
iR % (E 4a). E% B T RX 18(0.75-1.75 cm),
#3755 18 )L AN B A ) &k AR R AL(B ), IR RRE L
BoRRAE, WX S0 B Ehmfk SRz,
AL Art B F IR B DT R AP H
W (K 4b).

1.0 [ (a) Generated from lonization Reactions
£
-2 08 |
%’ 06 | Simulation Parameters
g f=1356 MHz P =26.6Pa
2} Vg =100V Vyigs =0
04 Il L 1 ] J
0 1.5 3.0 4.5 6.0 715
Time /1075
6
s f
4

Density / 10"'m-3
(V8]

(38
T

\

fEetAr—2e+tArrBHERNT, FAEA'E
Fredg, FNENPHRE KR Art BT REHRR
Lk, E6(a). (b)F(c)sHilh kA =4/
WRH Ar' B FEERULBARLBE Ar” BFE
FIERERT M RU KRR, HETT, FEEAI
W, SmEERNEAR ArBTREEEE,
MHMAK A" B FEEERMBENN A" BFHF
FERAN . 1.03x107%s B, PEAFIHURE) Ar® AR
BEANEFREREETRE.

301 (b) Density Loss at the Boundaries

2571 Simulation Parameters
20 f=1356 MHz P =26.6Pa
Vrf=100 \" me =0

e
o
T T

0.5
0 L5 30 4.5 6.0 7.5

Time / 107*s

(c) Ar Ion Density in the Reactor

Simulation Parameters
i f=13.56 MHz P=26.6Pa
I V=100V Vpjas =0

—

Myt

L uj

1.5

[~

45 6.0 1.5

Time / 107*s

B6 BALRMF=ERG). BRBOFBEARNKCA" BT HER

Fig.6 Ar"* ion densities generated from ionization reaction(a), lost at the boundaries(b), and in the plasma reactor(c).
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PIC/MCC simulation of RF-discharge plasma
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Abstract In this paper, the one-dimensional particle-in-cell/Monte Carlo collision model is used to simulate time
evolution of the Ar discharges produced by a single-frequency capacitively coupled reactor, by considering the elastic
and inelastic collisions between Ar, Ar*, Ar and electrons. The results show that the sheath near the powered
electrode is formed in a short time and thickness of the sheath increases with the simulation time, while fluxes of the

electrons and Ar " ions at the powered electrode decrease with increasing time. The flux, potential, current and sheath
thickness reach their equilibrium in a few hundred microseconds. The plasma density, potential, electric field and

averaged energy are discussed.

Key words Plasma, Sheath, Particle-in-cell’/Monte Carlo collision, Capacitively coupled reactor
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