
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIG. 1

Plasma processing apparatus 1

Main controller 2
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FIG. 2
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FIG. 4

Time
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FIG. 10

Start

Provide electrical bias energy

Select initial frequency group

Provide source RF power using initial 
frequency group

Adjust source frequencies

End
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FIG. 11

Start

Provide RF

Provide RF

End

m == M?

Δf[m + 1, n] = −Δf[m, n]

Δf[m + 1, n] = Δf[m, n]

Pr[m, n] − Pr[m − 1, n] > dPth[n]

m = m + 1

fRF[m + 1, n] = fRF[m, n] + Δf[m + 1, n]

m = 1

Pr[m, n] > Pth[n]

fRF[m + 1, n] = fRF[m, n]

Yes

NoYes

No

Yes

No

NoYes

Pr[m, n] > Pth[n]

fRF[m + 1, n] = fRF[m, n] + Δf[m + 1, n] fRF[m + 1, n] = fRF[m, n]

11/14



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

FIG. 12

Start

Provide RF

Provide RF

End

m == M?

α[m + 1, n] = −α[m, n]

α[m + 1, n] = α[m, n]

Pr[m, n] − Pr[m − 1, n] > dPth[n]

m = m + 1

Δf[m + 1, n] = α[m + 1, n] * (Pr[m, n] − Pth[n])
fRF[m + 1, n] = fRF[m, n] + Δf[m + 1, n]

m = 1

Pr[m, n] > Pth[n]

fRF[m + 1, n] = fRF[m, n]

Yes

NoYes

No

Yes

No

NoYes

Pr[m, n] > Pth[n]

Δf[m + 1, n] = α[m + 1, n] * (Pr[m, n] − Pth[n])
fRF[m + 1, n] = fRF[m, n] + Δf[m + 1, n]

fRF[m + 1, n] = fRF[m, n]
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FIG. 13

Start

Provide RF

End

k == K?

Δf[k + 1, m, n] = −Δf[k, m, n]

Pr[k, m, n] − Pr[k − 1, m, n] 
> dPth[n]

k = k + 1

fRF[k + 1, m, n] = fRF[k, m, n] + 
Δf[k + 1, m, n]

k = 2

Pr[k, m, n] > Pth[n]

fRF[k + 1, m, n] = fRF[k, m, n]

Yes

NoYes

No

Yes

No

NoYes

Pr[k, m, n] > Pth[n]

Δf[k + 1, m, n] = Δf[k, m, n]

fRF[k + 1, m, n] = fRF[k, m, n] + 
Δf[k + 1, m, n]

fRF[k + 1, m, n] = fRF[k, m, n]
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FIG. 14

Start

Provide RF

End

k == K?

β[k + 1, m, n] = −β[k, m, n]

Pr[k, m, n] − Pr[k − 1, m, n] 
> dPth[n]

k = k + 1

Δf[k + 1, m, n] = β[k + 1, m, n] * (Pr[k, m, n] 
− Pth[n])

fRF[k + 1, m, n] = fRF[k, m, n] + Δf[k + 1, m, n]

k = 2

Pr[k, m, n] > Pth[n]

fRF[k + 1, m, n] = fRF[k, m, n]

Yes

NoYes

No

Yes

No

NoYes

Pr[k, m, n] > Pth[n]

β[k + 1, m, n] = β[k, m, n]

fRF[k + 1, m, n] = fRF[k, m, n]
Δf[k + 1, m, n] = β[k + 1, m, n] * (Pr[k, m, n] 

− Pth[n])
fRF[k + 1, m, n] = fRF[k, m, n] + Δf[k + 1, m, n]
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