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FIG. 1 

Plasma processing device 1 

Controller 2 
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FIG. 2 
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FIG. 3 

Time 
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FIG. 5 

Start 

Provide electrical bias 

Provide source RF power 

End 
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FIG. 6 

i = 1 

Provide source RF power 

Provide source RF power 

Set f[i,n] and Δf[i,n] 

Frequency change condition 
satisfied? 

f[i+1,n] = f[i,n] 

f[i+1,n] = f[i,n] + Δf[i,n] 

i = i + 1 

Determine f[i+1,n] based on 
degree of reflection 

No 

Yes 
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FIG. 7 

Degree of reflection on upward 
trend? 

Shift direction change conditions 
satisfied 

f[i+1,n] = f[i,n] + Δf[i,n] 

Δf[i,n] = −Δf[i−1,n] 

Change sign of Δf[i,n] 

Maintain Δf[i,n] 

Δf[i,n] = Δf[i−1,n] 

Frequency change condition 
satisfied? 

f[i+1,n] = f[i,n] 

No 

Yes 

No 

Yes 

No 

Yes 
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FIG. 8 

i = 1 

Provide source RF power 

Provide source RF power 

Set f[i,n] and Δf[i,n] 

Frequency change condition 
satisfied? 

f[i+1,n] = f[i,n] 

f[i+1,n] = f[i,n] + Δf[i,n] 

i = i + 1 

Determine f[i+1,n] based on 
degree of reflection 

No 

Yes 

Δf[i,n] = α[i,n]*(Pd[i,n] − Pth1[n]) 
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FIG. 9 

Degree of reflection on upward 
trend? 

Shift direction change 
conditions satisfied 

Δf[i,n] = α[i,n]*(Pd[i,n] − Pth1[n]) 

α[i,n] = −α[i−1,n] 

Change sign of α[i,n] 

Maintain sign of α[i,n] 

α[i,n] = α[i−1,n] 

Frequency change condition 
satisfied? 

f[i+1,n] = Δf[i,n] 

No 

Yes 

No 

Yes 

f[i+1,n] = Δf[i,n] + Δf[i,n] 

No 

Yes 


