Abstract SEM CONDUCTOR DEVI CE AND METHOD OF FORM NG SACRI FI CAL PROTECTI VE
LAYER TO PROTECT SEM CONDUCTOR DI E EDGE DURI NG SI NGULATI ON A

sem conductor wafer contains a plurality of sem conductor die separated by a
saw street. An insulating layer is fornmed over the sem conductor wafer. A
protective layer is forned over the insulating |ayer including an edge of the
sem conductor die along the saw strabktrabe protective |layer covers an entire
surface of the sem conductor wafer. Alternativel ening is forned in the
pr ot ect SFMILQYBPCTOBr DENECELAND MESHODTRE FR&MF%!Eu R CB&E@FAﬁaERQTFSWIHF‘anar
surface an8A¥RB BPoPBOTEGE FPEMEFONRYCAOBI RAEr EBGEf REBINGHE INERLASAANCt or waf er
i's singulated through the prot ectl ve Iayer and saw street to separate the

sem conduct d| & vvhlA e [protec gc(;thC e of trh stem C nductcoormg & ok Leadi ng
with the protective fayerS” the sem Conduct of i 9 noutit ed 1o & Carrier. An
encapSLdjaé‘ltsé}SaﬂsﬁMIﬁﬁCb aef dthesem CZQﬂdJLtCélDIatdlre; angy carid efrornTehf carrier
and protective |layer are renoved. A build-up interconnect structure is forned
over tHY¥erfitOrtitt St € And'Erftapsut &rotqH @e shayer is formed over

the insulating layer including an edge of the semiconductor die

along the saw street. The protective layer covers an entire
surface of the semiconductor wafer. Alternatively, an opening
is formed in the protective layer over the saw street. The

insulating layer has a non-planar surface and the protective
layer has a planar surface. The semiconductor wafer is
singulated through the protective layer and saw street to

separate the semiconductor die while protecting the edge of the

semiconductor die. Leading with the protective layer, the
semiconductor die is mounted to a carrier. An encapsulant is
deposited over the semiconductor die and carrier. The carrier

and protective layer are removed. A build-up interconnect

structure is formed over the semiconductor die and encapsulant.

(FIG. 5)
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