A semiconductor substrate is provided, which includes an array region and a
peripheral circuit region, in the array region, multiple capacitor contact holes are
provided on the semiconductor substrate, and a first conductive layer is deposited

on a bottom of each of the capacitor contact holes, and in the peripheral circuit
region, a device layer is provided on the semiconductor substrate
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The first conductive layer is treated to increase its roughness

Wire contact holes are formed in the peripheral circuit region, Which expose the
semiconductor substrate

A transition layer is formed, which at least covers a surface of the first conductive
layer and a surface of the semiconductor substrate exposed by the wire contact
holes

A second conductive layer is formed, which covers the transition layer, and fills
the capacitor contact holes and the wire contact holes
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