Abst ract SEM CONDUCTOR DEVI CE W TH THREE- DI MENSI ONAL VERTI CALLY ORI ENTED

| NTEGRATED CAPACI TORS A sem conduct or device includes conductive pillars
di sposed vertically over a seed |ayer, a confornmal insulating |ayer forned
over the conductive pillars, and a conformal conductive |ayer fornmed over the
conformal insulating |layer. A first conductive pillar, the confornal
insulating layer, and the confornal Apesddeti ve | ayer constitute a vertically
oriented inte%rated caEacitor. The sem conduct or device further includes a

seni conduct oPEHTEOYPUESRBoRENE CRoATH) THREE—PRMENSLANALy ¥ERTARALRE apsul ant
deposited over the seni cORABNIEP NEEGRALBRpEABALIARBSar ound t he conforma
conductive layer, and a first interconnect structure forned over a first side

of the encag§ulan1. Ipe firg& i .nt erconnect strqft re is .Iectrh;all qynnected
sednl%on U.Ct?ﬁ evice ll’lCn:IIu CFS congu lve D1 1ars . 1LSsppse
to a second ‘conductive pillar, and i ncludes an integratied passive ‘device. The

sem conghiet 0fa deyi ©eef W tdherd | noldardess acsetomek 1 niredcloness sdyact ure formed

over a second side of the encapsul ant opposite the first side of the

encapSLﬁ%ﬁﬁed(qq%f @be conductive pillars, and a conformal conductive
layer formed over the conformal insulating layer. A first
conductive pillar, the conformal insulating layer, and the
conformal conductive layer constitute a vertically oriented
integrated capacitor. The semiconductor device further includes
a semiconductor die or component mounted over the seed layer, an
encapsulant deposited over the semiconductor die or component
and around the conformal conductive layer, and a first
interconnect structure formed over a first side of the
encapsulant. The first interconnect structure is electrically
connected to a second conductive pillar, and includes an
integrated passive device. The semiconductor device further
includes a second interconnect structure formed over a second

side of the encapsulant opposite the first side of the

encapsulant.

(Fig.5)
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