
A method for depositing a trench oxide filling layer (300) on a trenched
substrate (224) utilizes the surface sensitivity of dielectric materials
such as O[err]/TEOS. Such materials have different deposition rates on
differently constituted surfaces at different levels on the trenched
substrate (224) so that the surface profile of the deposited layer (300) is
substantially self-planarized. Depositing the dielectric material on a
silicon trench (228) produces a high quality filling layer, and cleaning
the trench (228) prior to deposition can increase the quality. After
deposition, an oxidizing anneal can be performed to grow a thermal oxide
(308) at the trench surfaces and densify the dielectric material. A
chemical mechanical polish can be used to remove the excess oxide material
above an etch stop layer (226) of the substrate (224) which can be formed
of LPCVD nitride or CVD anti-reflective coating.    


