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CLAIMS 

 

1. A carrier head for a chemical polishing apparatus, comprising: 

 a body;  

 a retaining ring coupled to the body; and 

 a sensor assembly positioned at least partially in the body and partially positioned within 

the retaining ring, the sensor assembly comprising: 

  a transmitter having a first end and a second end; 

an antenna coupled to the first end of the transmitter; and 

a vibrational sensor coupled to the second end, the vibrational sensor configured 

to detect vibrations during chemical mechanical processes with respect to radial, 

azimuthal, and angular axes of the carrier head. 

 

2. The carrier head of claim 1, wherein the sensor assembly further comprises: 

one or more batteries configured to provide electrical power for the sensor assembly. 

 

3. The carrier head of claim 2, where each of the one or more batteries has a lifetime 

substantially equal to a lifetime of the carrier head. 

 

4. The carrier head of claim 1, further comprising: 

 a sensor cover substantially covering the vibrational sensor, the sensor cover coupled to 

the vibrational sensor via a ribbon connection. 

 

5. The carrier head of claim 4, wherein the sensor cover extends partially above a top 

surface of the carrier head. 

 

6. The carrier head of claim 1, wherein the transmitter is a short range wireless transmitter. 

 

7. The carrier head of claim 6, wherein the transmitter is configured to transmit detected 

vibration emissions through one of  Bluetooth, radio-frequency identification (RFID) signaling 

and standards, near field communication (NFC), ZigBee wireless communication methods.   
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8. The carrier head of claim 1, wherein the vibrational sensor is a micro electro-mechanical 

systems accelerometer. 

 

9. The carrier head of claim 1, further comprising: 

 a moving coil positioned on a top surface of the carrier head; and 

 a stationary coil positioned over the moving coil, the moving coil and the stationary coil 

inductively coupled through a delivery of an alternating current signal through the stationary 

coil. 

 

10. The carrier head of claim 9, wherein the carrier head further comprises: 

 a perpendicular opening in communication with a channel formed in the carrier head and 

the retaining ring, wherein the vibrational sensor is positioned in the perpendicular opening. 

 

11. The carrier head of claim 10, wherein the carrier head further includes a membrane 

shielding the vibrational sensor from an opening in the retaining ring. 

 

12. A chemical mechanical polishing system, comprising: 

 a carrier head, comprising: 

  a body;  

  a retaining ring coupled to the body;  

 a sensor assembly positioned at least partially in the body and partially positioned 

in the retaining ring, the sensor assembly comprising: 

   a transmitter having a first end and a second end; 

an antenna coupled to the first end of the transmitter; and 

a vibrational sensor coupled to the second end, the vibrational sensor 

configured to detect vibrations during chemical mechanical processes with 

respect to radial, azimuthal, and angular axes of the carrier head; and 

  a controller in communication with the sensor assembly. 
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13.  The chemical mechanical polishing system of claim 12, wherein the carrier head further 

comprising: 

 a moving coil positioned on a top surface of the carrier head; and 

 a stationary coil positioned over the moving coil, the moving coil and the stationary coil 

inductively coupled through a delivery of an alternating current signal through the stationary 

coil. 

 

14. The chemical mechanical polishing system of claim 13, wherein the carrier head further 

comprises: 

 a perpendicular opening in communication with a channel formed in the carrier head and 

the retaining ring, wherein the vibrational sensor is positioned in the perpendicular opening. 

 

15. The chemical mechanical polishing system of claim 14, wherein the carrier head further 

includes a membrane shielding the vibrational sensor from an opening in the retaining ring. 

 

16. The chemical mechanical polishing system of claim 12, wherein the carrier head further 

comprising: 

 a sensor cover substantially covering the vibrational sensor, the senor cover coupled to 

the vibrational sensor via a ribbon connection. 

 

17. The chemical mechanical polishing system of claim 16, wherein the sensor cover extends 

partially above a top surface of the carrier head. 

 

18. A method for determining chemical mechanical polishing conditions, comprising: 

 performing a chemical mechanical polishing process on a substrate disposed in a 

chemical mechanical polishing apparatus; 

 capturing, via a sensor assembly disposed at least partially within in a body of a carrier 

head and partially with a retaining ring of the carrier head of the chemical mechanical polishing 

apparatus, vibration emissions from the chemical mechanical polishing apparatus; 

 transmitting information associated with the vibration emissions to a controller in 

wireless communication with the sensor assembly; and 
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 determining a chemical mechanical polishing condition based on an analysis of the 

transmitted information. 


