3. Principles to Plasma Surface Activation Treatment

3.3 Plasma energy for activation process (1/3)

PLASMA ? : Non Conductive Neutral Gas =2 Conductive Charged Particles

Plasmas
@ a partially ionized gas consisting of equal numbers of positive (ions) and
negative (electrons) charges, and a different number of un-ionized neutral
molecules

: 1) continuous creation of ion-electron pairs by ionization
2) continuous destruction by recombination
3) pair-wise process and charge neutral
4) photon emission by the processes of excitation and relaxation
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Plasma activation(or etching) Process with Toxic Gas

Etching /Activation Process
Cleaning Process

Rf or microwave
power

e, CF3, CF3*, F, 07, 0,/ CO, SiF% L

Plasma == Pump

CF /0, —>
Si0,

ANISOTROPIC ETCHING

Directional
etch

Isatropic
etch

etch

Wet Etching
Plasma Etching

lon Enhanced Plasma Etching

()

o

6.

. Start with inert molecular gas CF,

. Make discharge t

. Species reacts wit

. Pump away product

ISOTROPIC PLASMA ETCHING Toxic Gas

(Detergent)

Evaporation molecules
(Dry process)

, CF; does not react with Si; SiF, is volatile

ANISOTROPIC PLASMA ETCHING

Energetic ions bombard trench bottom, but not sidewalls:
(a) Increase etching reaction rate at trench bottom
(b) Clear passivating films from trench bottom
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