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ABSTRACT

In this paper, a new HSG-Si formation technology, "seeding method’, which employs StsHs-molecule
irradiation and annealing, was applied for realizing 64Mbit DRAMs. By using this technique, grain size
controlled HSG-Si can be fabricated on in-situ phosphorous—doped amorphous-Si electrode. The new
HSG-Si fabrication technology achieves twice the storage capacitance with high reliability for the stacked
capacitors. In this technique, optimum process conditions of the phosphorous concentration, storage
polysilicon deposition temperature and thickness of hemispherical grain silicon are in the range of
3.0-4.0E19atoms/cm, 530°C and 400 A, respectively. In the 64M bit DRAM capacitor using optimum process
conditions, limit thickness of dielectric nitride is about 65A.
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Fig. 3. SEM micrograph of electrodes after HSG-Si formation
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Fig. 8. Before and after HSG-Si formation by SEM
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