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CLAIMS 

 

1.  A real time etch rate sensor, comprising:  

 a resonant system, comprising:  

  a resonating body;  

  a first electrode formed over on a first surface of the resonating body;   

  a second electrode formed over a second surface of the resonating  body; 

and  

  a sacrificial layer formed over on the first electrode, wherein at least 

a  portion of the first electrode is not covered by the sacrificial layer; and  

 a conductive housing for securing the resonant system, wherein the  conductive 

housing contacts the first electrode, and wherein at least a portion of  an interior edge of the 

conductive housing is spaced away from the sacrificial  layer.  

 

 2.  The real time etch rate sensor of claim 1, wherein the sacrificial layer is a  material 

that may be selectively etched with respect to the first electrode in one or  more a radical only 

etching process processes.  

 

 3.  The real time etch rate sensor of claim 2, wherein the sacrificial layer is 

a  dielectric material, a semiconductor material, or a conductive material.  

 

 4.  The real time etch rate sensor of claim 1, wherein the sacrificial layer does 

not  contact the conductive housing.  

 

 5.  The real time etch rate sensor of claim 4, wherein the interior edge of 

the  conductive housing is spaced away from the sacrificial layer by a gap that is  approximately 5 

mm or less.  

 

 6.  The real time etch rate sensor of claim 4, wherein the first electrode has a radius, 

and wherein the interior edge of the  conductive housing is spaced away from the sacrificial layer 

by a gap that is  approximately 5% of the radius of the first electrode or less.  
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 7.  The real time etch rate sensor of claim 1, further comprising a plurality of 

additional  sacrificial layers, wherein each of the plurality of additional sacrificial layers are 

etch  may be etched selective to each other, to the sacrificial layer and to the first electrode.  

 

 8.  The real time etch rate sensor of claim 7, wherein a first the sacrificial layer is 

formed  over an approximate center of the first electrode, and wherein one or more  the additional 

sacrificial layers are formed in substantially concentric rings around  the first sacrificial layer.  

 

 9.  The real time etch rate sensor of claim 7, wherein each of the plurality 

of  sacrificial layers is formed over a different region of the first electrode.  

 

 10.  The real time etch rate sensor of claim 1, wherein the resonating body is 

quartz,  sapphire, silicon, germanium, or lead zirconate titanate.  

 

 11.  The real time etch rate sensor of claim 1, further comprising:  

 a frequency bridge electrically coupled between the first electrode and  the second 

electrode.  

 

 12.  The real time etch rate monitor of claim 11, wherein the first electrode 

is  electrically coupled to a ground potential.  

 

 13.  A radical only etching process tool, comprising:  

 a remote plasma chamber;  

 a main processing chamber coupled to the remote plasma chamber,  wherein the 

main processing chamber comprises:  

  an upper portion;   

  a lower portion, wherein the upper portion is separated from the  lower 

portion by an ion filter; and  

  a pump liner formed around a pedestal in the lower portion; and  
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 a real time etch rate sensor located in the lower portion of the main  processing 

chamber, wherein the real time etch rate sensor comprises:  

   a resonant system, comprising:  

    a resonating body;  

    a first electrode formed over on a first surface of 

the  resonating body;   

    a second electrode formed over a second surface of  the 

resonating body; and  

    a sacrificial layer formed over on the first 

electrode,  wherein at least a portion of the first electrode is not covered by the sacrificial  layer; 

and  

   a conductive housing for securing the resonant system,  wherein the 

conductive housing contacts the first electrode, and wherein at  least a portion of an interior edge 

of the conductive housing is spaced away  from the sacrificial layer.  

 

 14.   The radical only etching process tool of claim 13, wherein the real time etch 

rate  sensor is coupled to a monitor outside of the main processing chamber by a  probe that passes 

through a port in the lower portion of the main processing  chamber.  

 

 15.  The radical only etching process tool of claim 14, wherein the pump liner 

is  positioned between the pedestal and the real time etch rate sensor.  

 

 16.  The radical only etching process tool of claim 14, wherein the probe 

passes  through an opening in the pump liner, and wherein the real time etch rate  sensor is seated 

in the opening through the pump liner.  

 

 17.  The radical only etching process tool of claim 14, further comprising:  

 an antechamber separated from the lower portion of the main chamber by  a gate 

valve, wherein the probe is retractable through the valve so that the real  time etch rate sensor is 

moveable between the antechamber and the lower  portion of the main chamber.   
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 18.  A method for etching a substrate with a closed loop process recipe, comprising:  

 executing the process recipe on a substrate in a processing chamber,  wherein the 

process recipe includes one or more process parameters and an  endpoint criterion that is 

determinable from outputs obtained from a real time  etch rate sensor located in the processing 

chamber, wherein the real time etch rate sensor comprises a first electrode formed on a first 

surface of the  resonating body and a sacrificial layer formed on the first electrode;  

 determining whether the endpoint criterion is satisfied by analyzing one  or more 

outputs from the real time etch rate sensor; and  

 terminating the process recipe once the endpoint criterion is satisfied.  

 

 19.  The method of claim 18, wherein the endpoint criterion is a total thickness 

of  material removed, and wherein the one or more outputs from the real time etch  rate sensor that 

are used to determine if the endpoint criterion is satisfied  include a resonance frequency of the 

real time etch rate sensor prior to  executing the process recipe and a present resonance frequency 

of the real  time etch rate sensor after the process recipe has been initiated.  

 

 20.  The method of claim 19, wherein the closed loop process recipe is 

implemented  with a plurality of processing chambers in order to provide chamber 

matching  between the plurality of processing chambers.   

 


