Abstract SEMICONDUCTOR DEVICE AND METHOD OF FORMING

VERTICAL INTERCONNECT STRUCTURE USING STUD BUMPS A

semiconductor device is made by forming a conductive layer over a

temporary carrier. The conductive layer includes a wettable pad. A stud

bump is formed over the wettable pad. The stud bump can be a stud bump

or stacked bumps. A semiconducf?SEiE3Sounted to the carrier. An

encapsulant is deposited over the semiconductor die and around the stud
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electrically connected to the stud bump. The carrier is removed. A second

interconnect structure is formed over a sec nd surface of encapsuylant

0ppOSHE the Pt ihtRtcStineet SstricttaTh %e%&%&l iHterconfeBdtrictiie
layeinchides aaseconcotRRyThe first ©r secane IRDnncludes,a capaeitor; resistags a
wettggoni%gg%" thfg§gi§ﬁ@;82%‘?d%§éfr%%ez’§§r%%§ dackahle and elecrically g, The
stud bump can be a stud bump or stacked bumps. A semiconductor

die is mounted to the carrier. An encapsulant is deposited over
the semiconductor die and around the stud bump. A first

interconnect structure is formed over a first surface of the

encapsulant. The first interconnect structure includes a first
IPD and is electrically connected to the stud bump. The carrier
is removed. A second interconnect structure is formed over a

second surface of encapsulant opposite the first interconnect

structure. The second interconnect structure includes a second
IPD. The first or second IPD includes a capacitor, resistor, or
inductor. The semiconductor devices are stackable and

electrically connected through the stud bump.

(Fig. 4)



