Abstract SEM CONDUCTOR DEVI CE AND METHOD OF FORM NG PROTECTI VE MATERI AL
BETVWEEN SEM CONDUCTOR DI E STACKED ON SEM CONDUCTOR WAFER TO REDUCE DEFECTS
DURI NG SI NGULATI ON A sem conduct or wafer contains first sem conduct or
die. TSVs are fornmed through the sem conductor wafer. Second sem conduct or
die are nounted to a first surface of the sem conductor wafer. A first tape
is applied to on a second surface of the sem conductor wafer. A protective
material is fornmed over the second die and first surface of the wafer. The
protective material can be encapsul ant or polyvinyl alcohol and water. The
wafer is singul ated between the seBBAET8FE into individual die-to-wafer
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package can nount e e SURalr?bRr connect structure
can be forned over the die-to-wafer pac age he protectlve mat eri al can be
renmoved. Underfill material can be deposited beneath the first and second

die. An encapsulant is deposited over the die-to-wafer package. (Fig. 5)
A semiconductor wafer contains first semiconductor die.

TSVs are formed through the semiconductor wafer. Second
semiconductor die are mounted to a first surface of the
semiconductor wafer. A first tape is applied to on a second
surface of the semiconductor wafer. A protective material is
formed over the second die and first surface of the wafer. The
protective material can be encapsulant or polyvinyl alcohol and
water. The wafer is singulated between the second die into
individual die-to-wafer packages each containing the second die
stacked on the first die. The protective material protects the
wafer during singulation. The die-to-wafer package can be
mounted to a substrate. A build-up interconnect structure can
be formed over the die-to-wafer package. The protective
material can be removed. Underfill material can be deposited
beneath the first and second die. An encapsulant is deposited
over the die-to-wafer package.

(Fig. 5)
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