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CLAIMS 

1.  A method for reducing native oxides, comprising:   

 positioning a MEMS device for biological applications having an array of metal 

structures formed thereon in a process chamber, the array of metal structures having 

a native oxide layer formed thereon; 

 exposing the native oxide layer to one or more ligands to volatize the native oxide 

layer, the one or more ligands being selected from the group consisting of primary 

amines, secondary amines, and tertiary amines; and  

 removing the volatized native oxide layer by etching or desorption during a heating 

process to reduce a signal-to-noise ratio of the MEMS device for biological applications. 

2.  The method of claim 1, wherein the array of metal structures comprise titanium 

structures. 

3.  The method of claim 1, wherein each of the one or more ligands is selected 

from the group consisting of diethylamine, propylamine, and dipropylamine. 

4. The method of claim 1, wherein a temperature of the process chamber is 

between 150 degrees Celsius and 300 degrees Celsius.   

5.  A method for depositing dielectric material, comprising:   

 positioning a MEMS device for biological applications having an array of metal 

structures formed thereon in a process chamber; 

introducing a first precursor into the process chamber;  

introducing a second precursor into the process chamber;  

performing a water pulse in the process chamber; and 

forming a dielectric layer over the array of metal structures, the dielectric layer having 

a surface potential of between 50 mV dec-1 and 70 mV dec-1 and a controlled number 

of active sites.  

6.  The method of claim 5, wherein the first precursor is a titanium-containing, 

tantalum-containing, or silicon-containing precursor, and wherein the second precursor 

is a hafnium-containing precursor.   

7.  The method of claim 5, further comprising purging the process chamber with 

an inert gas before introducing the second precursor, wherein the inert gas is selected 
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from the group consisting of helium, argon, neon, krypton, xenon, and/or radon. 

8. The method of claim 5, further comprising purging the process chamber with an 

inert gas before performing the water pulse in the process chamber. 

9. The method of claim 5, wherein the dielectric layer has a thickness of between 

2 nanometers and 10 nanometers.  

10.  A method for forming a substrate for biosensing, comprising;  

positioning a MEMS device for biological applications having an array of metal 

structures formed thereon in a process chamber, the array of metal structures having 

a native oxide layer formed thereon; 

   exposing the native oxide layer to one or more ligands to volatize the native 

oxide layer, the one or more ligands being selected from the group consisting of 

primary amines, second amines, and tertiary amines;  

   removing the volatized native oxide layer by etching or desorption during a 

heating process to reduce a signal-to-noise ratio of the MEMS device for biological 

applications;  

introducing a first precursor into the process chamber;  

introducing a second precursor into the process chamber;  

performing a water pulse in the process chamber; and 

forming a dielectric layer over the array of metal structures, the dielectric layer 

having a surface potential of between 50 mV dec-1 and 70 mV dec-1 and a controlled 

number of active sites.  

11.  The method of claim 10, wherein the forming the dielectric layer over the array 

of metal structures comprises performing a plasma enhanced atomic layer deposition.   

12.  The method of claim 11, wherein the first precursor or the second precursor is 

selected from the group consisting of oxygen, a mixture of oxygen and nitrogen, and a 

mixture of oxygen and argon.   

13. The method of claim 10, further comprising:  

 depositing a protection layer over the dielectric layer; and 

annealing the substrate at a temperature between 300 degrees Celsius and 500 

degrees Celsius for a duration between 30 minutes and 4 hours. 


