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Abstract

A new method for deep trench isolation using selective growth of polycrystalline silicon is proposed. In this method,
trench filling is performed by forming polysilicon-inner sidewalls within the trench, and then selectively growing them
by reduced chemical vapor deposition using SiH;Cl, gas at 1100°C. The surface profiles of filled trenches are
determined mainly by the initial depth of inner sidewalls and the total thickness of selective growth. No chemical
mechanical polishing(CMP) process is needed in this new method, which makes the process flow simpler and more

reliable in comparison with the conventional method using CMP process.
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1. Schematics of cross-sectional profiles of
trenches during the new process using
selective polycrystalline Si growth.
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28l 2. Inner sidewalls formed after (a) 30% and (b)
900% over-etch of the LPCVD Si layer.
The final surface profiles of trenches in (c)
and (d) were obtained after selectively growing
8000 A of Si on (a)" structure, and 12000 A
of Si on “(b) structure, respectively.
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a2l 3. Evolution of the surface profile during the
additional selective growth after the two
sidewalls meet each other.

218l 4. Final shapes of trench structures after (a)
the new process using selective growth
and (b) the conventional process using CMP.,
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