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In some aspects, the disclosed technology provides microelectronic devices which can effectively
dissipate heat and methods of forming the disclosed microelectronic devices. In some embodiments, a
disclosed device may include a first integrated device die. The disclosed device may further include a
thermoelectric element bonded to the first integrated device die. The disclosed device may further include
a heat sink disposed over at least the thermoelectric element. The thermoelectric element may be configured
to transfer heat from the first integrated device die to the heat sink. The thermoelectric element directly may

be bonded to the first integrated device die without an adhesive.
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[ 5 3ERH 44 7% ) Thermoelectric cooling for microelectronic devices,

microelectronic devices configured for direct bonding, and

methods for forming a microelectronic device
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(53]

In some aspects, the disclosed technology provides microelectronic devices which
can effectively dissipate heat and methods of forming the disclosed microelectronic
devices. In some embodiments, a disclosed device may include a first integrated device
die. The disclosed device may further include a thermoelectric element bonded to the
first integrated device die. The disclosed device may further include a heat sink
disposed over at least the thermoelectric element. The thermoelectric element may be
configured to transfer heat from the first integrated device die to the heat sink. The

thermoelectric element directly may be bonded to the first integrated device die without
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