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Structures and methods for direct bonding are disclosed. A bonded structure can include a first element
and a second element. The first element can include a first non-conductive structure that has a non-conductive
bonding surface, a cavity that extends at least partially through a thickness of the non-conductive structure
from the non-conductive bonding surface, and a first conductive feature that has a first conductive material
and a second conductive material over the first conductive material disposed in the cavity. A maximum grain
size, in a linear lateral dimension, of the second conductive material can be smaller than 20% of the linear
lateral dimension of the conductive feature. There can be less than 20 parts per million (ppm) of impurities
at grain boundaries of the second conductive material.
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Structures and methods for direct bonding are disclosed. A bonded structure can
include a first element and a second element. The first element can include a first
non-conductive structure that has a non-conductive bonding surface, a cavity that
extends at least partially through a thickness of the non-conductive structure from the
non-conductive bonding surface, and a first conductive feature that has a first
conductive material and a second conductive material over the first conductive
material disposed in the cavity. A maximum grain size, in a linear lateral dimension,

of the second conductive material can be smaller than 20% of the linear lateral
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dimension of the conductive feature. There can be less than 20 parts per million

(ppm) of impurities at grain boundaries of the second conductive material.
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