Abst ract SEM CONDUCTOR DEVI CE AND METHOD OF FORM NG VERTI CAL | NTERCONNECT
STRUCTURE USI NG STUD BUMPS A sem conductor device is made by formng a
conductive |layer over a tenporary carrier. The conductive |ayer Includes a
wettable pad. A stud bunmp is formed over the wettable pad. The stud bunp can
be a stud bunp or stacked bunps. A ggn%con uctor die is mounted to the
carrier. An encapsulant is deposite gv&Fthe semi conductor die and around the
stud bunp. A firstsknreosoogeoR sEvuCEUARDI MEfraopedrorerManti rst surface of

the encapsul ant ygRirechir shTEREBNRBRPESIREETUREUTS INBC KBS BAMPEr St | PD and is
el ectrically connected to the stud bunp. The carrier is renoved. A second

I nterconnect structure is forned over a second surface of encapsul ant opposite
the first | meeonmeciustouctariece Tie rsetondy |tericonrectorstuactwsr e | ncl udes a
second | PD._ The first or second |PD Includes aq?a aci toJIr resi st.or

e

or
| nduct or?Y the” '$&ni T ondUtt ot et 'des ar e Stackdhl & and et Bty i CAT 1Y Torhect ed
t hr oughydthesistdido . (@ ¥mp is formed over the wettable pad. 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)
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