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mV = —eE — mVv,
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Collision frequency for the momentum transfer:

Loss of electron momentum per second due to the
scattering by inelastic collision with atoms or
molecules

mV =—eE,sin 2zt —mVv,
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Power Coupling to the Plasma
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Optimum Power coupling to Plasma
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Energy Coupling with Magnetized Plasmas
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Power Coupling to the Plasma (with B)
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Optimum Power coupling to Plasma (with B)
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A=(d,+d,)/2

E=E-4men(d,-x) E=E,+4men(x-(L-d,)]
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Reactive lon Etching
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Breakdown in RF Capacitive Discharges

EEff,b ?

E
Eff,hy L,

w>2nv,  ©<2nv, -

lonization frequency



P=jJE=nevE=ngeuE"




Eeff,b
[Vicm] \ /L::O.16 cm
1000 A /
\\\\ - L+0.48 cm
100 —
10

0.1 1 10 100 1000 P [Torr]

Vi A 277
1000 H, Characteristic Length
100 Argon
10

0.1 1 10 100 1000 P A [Torr-cm]



Condition for Breakdown:
Power input > losses

|_oss Mechanism:

1- Diffusion = S, =—D,Vn, Fick’s Law

2- Volume Recombination } Negligible
here

3- Electron Attachment
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Summary =

1- RF to plasma coupling is very
poor at low pressure.

2- At higher pressures, the electron
must acquire energy such that
eA.Ecs p>y, fOr lonization but A,

eff, b 1

r
o

decreases with increasing pressure. w>27v, w <27V,
3- The minimum field _requ!rement prp >
occurs at 2nv; = @ . This point is the L

most favorable coupling point.

4- The volume to surface ratio increases with _ :

Increasing L and a more favorable balance forr‘ E=E, sinot h
charge carriers and a smaller field is ~
permissible.

5- Egr p < Epc p Since the lifetime of the

electron in a RF field is much greater than in a

dc discharge. More collisions are possible and
the field strength required for breakdown is

decreased.



