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CLAIMS

1. A semiconductor processing method comprising: 

providing a boron-and-carbon-and-nitrogen-containing precursor to a processing 

region of a semiconductor processing chamber, wherein a substrate is disposed within the 

processing region of the semiconductor processing chamber;

generating a capacitively-coupled plasma of the boron-and-carbon-and-nitrogen-

containing precursor at a plasma power level below or equal to 500 W; and

forming a boron-and-carbon-and-nitrogen-containing layer on the substrate, wherein 

the boron-and-carbon-and-nitrogen-containing layer is characterized by a dielectric constant 

below or equal to 3.5, and wherein the boron-and-carbon-and-nitrogen-containing layer is 

characterized by a boron concentration of greater than or equal to 40%. 

2. The semiconductor processing method of claim 1, wherein a pressure within 

the semiconductor processing chamber is maintained greater than or equal to 1 Torr while 

forming the boron-and-carbon-and-nitrogen-containing layer. 

3. The semiconductor processing method of claim 2, wherein a pressure within 

the semiconductor processing chamber is maintained less than or equal to 10 Torr while 

forming the boron-and-carbon-and-nitrogen-containing layer. 

4. The semiconductor processing method of claim 1, wherein the boron-and-

carbon-and-nitrogen-containing layer is characterized by a boron-to-nitrogen ratio of greater 

than or equal to 1:1. 

5. The semiconductor processing method of claim 1, wherein, once exposed to 

atmosphere, the boron-and-carbon-and-nitrogen-containing layer is characterized by an 

oxygen incorporation of less than or equal to 15%. 

6. The semiconductor processing method of claim 1, wherein the boron-and-

carbon-and-nitrogen-containing layer is characterized by a Young’s modulus of greater than or 

equal to 50 GPa. 

7. The semiconductor processing method of claim 1, further comprising: 

forming a plasma of a nitrogen-containing precursor; and

pre-treating the substrate with plasma effluents of the nitrogen-containing precursor 

prior to providing the boron-and-carbon-and-nitrogen-containing precursor. 
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8. The semiconductor processing method of claim 1, further comprising: 

providing a nitrogen-containing precursor with the boron-and-carbon-and-nitrogen-

containing precursor. 

9. The semiconductor processing method of claim 1, further comprising: 

exposing the boron-and-carbon-and-nitrogen-containing layer to an anneal process 

characterized by a temperature above or equal to 750 °C. 

10. The semiconductor processing method of claim 1, wherein the boron-and-

carbon-and-nitrogen-containing layer is characterized by a dielectric constant of less than or 

equal to 3. 

11. The semiconductor processing method of claim 1, wherein the boron-and-

carbon-and-nitrogen-containing layer is characterized by a carbon concentration of greater 

than or equal to 15%. 
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