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1. A bonding method, comprising: forming first and second planar
bonding surfaces;
etching said first bonding surface; terminating said first bonding
— : : L ) -

PR surface with 'a species; bringing |.nto dlréct contact sa'nd flrst and
second bonding surfaces after said etching and terminating; and
forming a chemical bond between said first and second bonding
surfaces.
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1. A method for oxide-oxide fusion bonding of two wafers, a bonding
surface of each wafer being prepared for oxide-oxide fusion bonding,
the method comprising:performing a van der Waals force bonding
process between the bonding surfaces of the first and second wafers
by at least:mounting on a first chuck face of a first chuck a first wafer
having a bonding surface facing away from the first chuck face;
mounting on a second chuck face of a second chuck a second wafer
having a bonding surface facing away from the second chuck face,
the second chuck face including at least a flat central zone and an
outer annular zone contiguous to the central zone, the outer annular
zone being lower than the flat central zone such that an annular edge
% —AUF| | portion of the bonding surface of the second wafer that is mounted to
FiR the outer annular zone of the second chuck face is biased towards

the outer annular zone; while the bonding surfaces of the first and
second wafers are in opposed aligned close proximity to each other,
biasing a center portion of the first wafer towards the second wafer
such that a center portion of the bonding surface of the first wafer
contacts a center portion of the bonding surface of the second wafer,
and releasing the first wafer from the first chuck, whereby the first
wafer snaps against the second wafer forming a van der Waals
bonding wave propagating radially outward from the center contact
portions of the bonding surfaces that is disrupted upon reaching the
annular edge portion of the bonding surface of the second wafer that
is biased towards the outer annular zone of the second chuck face,
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the annular edge portion of the bonding surface of the second wafer
and a corresponding annular edge portion of the bonding surface of
the first wafer defining an edge gap between the annular edge
portions; mounting the van der Waals force bonded first and second
wafers between a third chuck having a flat chuck face, and a fourth
chuck having a flat chuck face; in a process chamber, performing a
thermocompression bonding process between the bonding surfaces
of the first and second wafers by at least: heating the first and
second wafers to a temperature at least sufficient to initiate
condensation of silanol groups between the bonding surfaces of the
first and second wafers; reducing the pressure of the atmosphere in
the process chamber; applying a compression force to the first and
second wafers with the third and fourth chucks so as to substantially
eliminate the edge gap; and performing a permanent anneal bonding
process between the bonding surfaces of the first and second wafers.
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1. A wafer temporary bonding method using silicon direct bonding
(SDB), the method comprising: preparing a carrier wafer and a
device wafer; adjusting a roughness of a surface of the carrier wafer;
combining the carrier wafer and the device wafer using SDB;
back-grinding the device wafer; and separating the carrier wafer
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| from the device wafer in a separation process.
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1. A method of fabricating a stacked device, comprising: providing a
wafer having a first surface and a second surface opposite to the first
surface, wherein the first surface is coated with a first adhesive
layer; providing a carrier coated with a second adhesive layer,
exposing the edge zone of the carrier; bonding the first surface of
the wafer to the carrier through the first adhesive layer and the
» second adhesive layer, wherein the edge zone of the carrier is
5 — LA : : g
o covered by the first adhesive layer; thinning the wafer from the

second surface, forming a thinned wafer; bonding a plurality of dies
onto the thinned wafer; removing the first adhesive layer adjacent
the edge of the thinned wafer, exposing the edge zone of the carrier
and the second adhesive layer adjacent the edge zone of the carrier;
applying a light-form energy to decompose the second adhesive
layer; detaching the carrier from the wafer; and removing the first
adhesive layer remaining on the first surface of the wafer.
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1. A method of forming a direct hybrid bond surface, comprising:
forming a first plurality of metallic contact structures in an upper
surface of a first substrate, where a top surface of said first plurality
of metallic contact structures is below said upper surface; forming a
first layer of conductive barrier material over said upper surface and
said first plurality of metallic contact structures, said first layer of
conductive barrier material comprising a first exposed portion over
said upper surface; and removing said first exposed portion of said
first layer of conductive barrier material from said upper surface to
leave a second exposed portion of said first layer of conductive
barrier material on said first plurality of metallic contact structures
and being configured to form the direct hybrid bond surface, said
second exposed portion of said first layer of conductive barrier
material comprising an exposed top surface disposed below said
upper surface.
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1. A method comprising: performing a first Chemical Mechanical
Polish (CMP) on surface features of a first package component,
wherein the surface features comprise a first metal pad encircled by
a first surface dielectric layer, and the first CMP is performed using a
first slurry; performing a second CMP on the surface features of the
first package component using a second slurry different from the
5 —ALH) | first slurry, wherein the second CMP is started when the first surface
Bk dielectric layer is exposed, wherein in the second CMP, a first trench

is formed in a peripheral region of the first metal pad; and bonding
the first package component to a second package component,
wherein the first metal pad is bonded to a second metal pad of the
second package component, and the first surface dielectric layer is
bonded to a second surface dielectric layer of the second package
component.
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1. A method of anodic wafer bonding, comprising the steps of:
providing a low conductivity substrate having an electric circuit
formed thereon; providing a covering wafer having first and second
raised areas; placing said covering wafer atop said substrate with
said first raised area contacting a bonding region of said substrate
and said second raised area contacting said electric circuit; applying
a sufficient electric potential across said substrate and said covering
wafer for bonding said first raised area of said covering wafer to said
bonding region of said substrate; said second raised area of said
covering wafer forming a temporary electric short for maintaining
said electric circuit at substantially the same electric potential as
said covering wafer; and removing unwanted portions of said
covering wafer including said second raised area forming said
temporary electric short.
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1. A structure comprising: a stabilization layer including an array of
stabilization posts; an array of micro devices formed over the array
of stabilization posts; and a carrier substrate including raised
spacers extending from a spacer-side surface of the carrier
substrate, wherein the raised spacers extend into the stabilization
layer to meet a subset of the stabilization posts in the array of
stabilization posts.
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