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HI GH DENSI TY PLASVA AND Bl AS RF PONER PROCESS TO MAKE
STABLE FSG W TH LESS FREE F AND SIN WTH LESS H TO
ENHANCE THE FSG SI N | NTEGRATI ON RELI ABI LI TY Abstract
An enbodi nent of the invention is a HDP CVD FSG | ayer
and an HDP CVD SIN | ayer with nore stability (e.qg.,
less free F and less free H). A feature is that the
FSG and SIN are fornmed using a HDP CVD process with a
hi gh plasma density between 1E12 and 1E15 ions/cc and
nore preferably between 1E14 and 1E15 ions/cc. The

hi gh bias has sufficient energy to break the F-Si
bonds in the FSG The high bias has sufficient energy
to break the HSi bonds in the silicon nitride.
Whereby the FSG | ayer has less F and the SiN | ayer
has I ess Hthat increases the FSE SiN i nterface
reliability. The enbodi ments can be used on snooth
surfaces (non-gap fill applications). FlIGJRE 2

HIGH DENSITY PLASMA AND BIAS RF POWER PROCESS TO MAKE
STABLE FSG WITH LESS FREE ¥ AND SIN WITH LESS H TO ENHANCE THE
FSG/SIN INTEGRATION RELIABILITY

Abstract

An embodiment of the invention is a HDP CVD FSG layer and an HDP
CVD SIN layer with more stability (e.g., Iess free F and less free H). A feature is that the
FSG and SIN are formed using a HDP CVD process with a high plasma density between
112 and 1E15 ions/cc and more preferably between 1E14 and 1E15 ions/cc. The high
bias has sufficient energy to break the F-Si bonds in the FSG. The high bias has sufficient
energy to break the H-Si bonds in the silicon nitride. Whercby the FSG layer has less F
and the SiN layer has less H that increases the FSG/SiN interface reliability. The

embodiments can be used on smooth surfaces (non-gap fill applications).
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