Abst ract SEM CONDUCTOR DEVI CE AND METHOD OF FORM NG CONDUCTI VE TSV W TH

| NSULATI NG ANNULAR RI NG A sem conductor wafer has an insul ating |ayer
formed over an active surface of the wafer. A conductive layer is forned over
the insulating layer. Afirst viais formed froma back surface of the

sem conduct or wafer through the senh&ogduc or wafer and insulating |layer to
the conductive | ayer. A conductive PeFPSE i s deposited in the first viato
forma conductive §8MicéRDUCTORADENYCRBARDI BETABD bE gopmsited in the first

viato TOCGNQBCEEQElQBVHQIQQFQwath&mthﬁNﬁQnﬂuCk&NG via._After formng the
conductive TSV, a second via is forned around the conductive TSV fromthe back

surface of theAsemingconddecorrwapéert heeugh theudeniicondasgeor frafed and
insul ating Layey %?tt’lhg conduct ot Layer. -An i “i”'c%%hﬂgt%teeﬁi gL 1§ deposi ted
in the second via to forman 1nsulating annular ring. The conducti v& via can
be recessedrmetihbricor text enduabovegalsyetacenofirbe sem cendueimer die. (Fig
7e) from a back surface of the semiconductor wafer through the

semiconductor wafer and insulating layer to the conductive

layer. A conductive material is deposited in the first via

to form a conductive TSV. An insulating material can be

deposited in the first via to form an insulating core

within the conductive via. After forming the conductive

TSV, a second via i1s formed around the conductive TSV from

the back surface of the semiconductor wafer through the

semiconductor wafer and insulating layer to the conductive

layer. An insulating material is deposited in the second

via to form an insulating annular ring. The conductive via

can be recessed within or extend above a surface of the

semiconductor die.

(Fig 7e)
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