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(SEERS  Sdf Excited Electron Plasma Resonance
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Abstract

Plasmaiswidely used in semiconductor material processing. Because of the
complex properties in plasma processing tool, some problems of production yield are
caused by plasma processing. However, to improve production yield and reliability,
the more accurate process monitoring and control is required in the advanced
semiconductor manufacturing. Model Based Process Control (MBPC) of plasma
etching process is the primary objective of this research project. Plasma etching
model consists of two parts. Thefirst part is the model between the plasma etching
equipment and the plasmaitself. The second part is the model between the plasma and
the plasma etching process. Combine these two model, we get the model between the



plasma equipment and plasma etching process. Through in-situ sensor (SEERS), we
can modify the model in real-time, MBPC can be designed and executed in the most
effective way.

The main target of this research project is to establish the theoretical model
between the plasma etching equipment and plasma etching process first, then this
theoretical model will be verified through Self Excited Electron Resonance
Spectroscopy (SEERS).
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Reaction Rate coefficient (m°s™) Threshold energy (eV)

e+ Ar > Ar' +2e k, =1.23x107" exp(-18.68/T,) 15.76
e+Cl, > ClJ +2e k, =9.214x10 ™ exp(-12.9/T,) 115
e+Cl, >Cl* +Cl+2e  k, =3.881x10™ exp(-15.5/T,) 15.7
e+Cl, >Cl"+Cl-+e Kk, =8549x107"° exp(-12.65/T,) 11.9
e+Cl, > 2Cl +e ks =5.52x10™T."* exp(-5.49/T,) 3.4
e+Cl, >Cl+Cl- k, = 3.69x10 exp(ziil%)

a,=-168 a,=1457 a,=-0.44
a, =00572 a, =-0.0026

e+Cl > Cl" +2e K, =3x107(T,)*** exp(-13.21/T,) 13.5
e+Cl- > Cl+2e Ky = 2.627x107 exp(-5.37/T,) 3.61

Cl~+Cl; ->Cl+Cl, K, =5x107
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1+ 3(nC|,T. In.T,) 0.86
" 1+(n/n)  [3+L/24 +(0.86Lu, /D)
1+3(n T, /nT,) 0.8
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