Abstract SEM CONDUCTOR DEVI CE AND METHOD OF FORM NG DI SCONTI NUOUS ESD

PROTECTI ON LAYERS BETWEEN SEM CONDUCTOR DI E A sem conductor wafer has a
plurality of sem conductor die separated by a saw street. The wafer is nounted
to dicing tape. The wafer is singulated through the saw street to expose side
surfaces of the sem conductor die. An ESD protection |ayer is forned over the
sem conductor die and around the expbse#agtde surfaces of the sem conductor

die. The ESD Erotection | ayer can be a netal | ayer, encapsul ant filr'r}3
conduct i vEENS 9HBP,CT98nBEB%F@eANHkP’IESHOPnQEI EP Nﬁagéﬁch%P‘HGUﬁy% met al

| ayer. The ESD pr ARXEEGH PN AYERS BERIHEN cTF ¥R i conduct or di e.
The sem conductor die covered by the ESD protection |ayer are nounted to a

terporary carrler, - A.encapsulant | s denosited ayere the, £ pratection layer
covering the semiconductor die. The carrier 1's renpved. An interconnect

Struct Wepdsatfad MR Dvedw tdhrer s cormnticiofediies anshirenenpsa| dind i ngl hea g=SD
protection layer is electrically connected to the interconnect structure to
providé“éﬁ ?Eﬁ%LSKWQQﬂa@Ed through the saw street to expose side

surfaces of the semiconductor die. An ESD protection layer is
formed over the semiconductor die and around the exposed side
surfaces of the semiconductor die. The ESD protection layer can
be a metal layer, encapsulant film, conductive polymer,
conductive ink, or insulating layer covered by a metal layer.
The ESD protection layer is singulated between the semiconductor
die. The semiconductor die covered by the ESD protection layer
are mounted to a temporary carrier. An encapsulant is deposited
over the ESD protection layer covering the semiconductor die.
The carrier is removed. An interconnect structure is formed
over the semiconductor die and encapsulant. The ESD protection
layer 1is electrically connected to the interconnect structure to
provide an ESD path.

(Fig. 5)
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