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C LAI S 

What is c 	imed is: 

1. 	A me• hod of making a semiconductor device, comprising: 

providi 	an embedded die panel comprising a plurality of semiconductor the separated 

by saw streets; 

forming a co 	active layer by an electroless plating process that comprises bussing lines 

disposed in the saw strew s and a redistribution layer (RDL) coupled to the semiconductor die 

and the bussing lines; 

forming an insulating 	yer over the conductive layer and the embedded die panel that 

comprises openings disposed ov - the conductive layer outside a footprint of the semiconductor 

die; 

forming interconnect structures n the openings in the insulating layer by using the 

conductive layer as part of an electroplate 	process; and 

singulating the embedded die panel t 	ough the saw streets after forming the interconnect 

structures, wherein singulating removes at least .. portion of the bussing lines and forms 

individual fan-out wafer level packages (FOWITs 

The method of claim 1, further comprising forint 1  the embedded die panel by: 

providing a carrier; 

mounting the plurality of semiconductor die over the c 	tier; and 

disposing an encapsulant around each of the plurality of . -1 conductor die and around a 

copper post coupled to each of the plurality of semiconductor die. 

3. The method of claim 1, further comprising: 

forming the conductive layer with a first thickness; and 

forming the interconnect structures with a second thickness greater than -I e first 

thickness. 

4. The method of claim 1, further comprising forming the FOWLPs comprising a th lriess 

less than or equal to 0.6 millimeters. 
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5. The.method of claim 1, further comprising forming the interconnect structures using a 

plating jig or a -over plate comprising a seal that contacts an edge of th.e embedded die panel and. 

conducts current 	-ough the bussing structure to form the interconnect structures. 

6. The method o 	lairn 1, further comprising forming the conductive layer using adaptive 

patterning to align the co •ductive layer with a true position of the plurality of semiconductor die. 

7. A method of making a emiconductor device, comprising: 

providing an embedded 	panel comprising a plurality of semiconductor die separated 

by saw streets; 

forming a conductive layer ove the embedded die panel that extends from the 

semiconductor die into the saw streets; 

forming an insulating layer over the sonductive layer and over the embedded die panel to 

comprise openings disposed over the conduct 	layer outside a footprint of the semiconductor 

die; 

forming interconnect structures in the °pent 	s in the insulating layer by using the 

conductive layer as part of a plating process; and 

singulating the embedded die panel through the s v streets to remove a portion of the 

conductive layer in the saw streets. 

8. The method of claim 7, further comprising forming the co, ductive layer to include a 

ground pad exposed at an outer surface of the semiconductor device • nd. at least partially 

overlapping the semiconductor die. 

9. The method of claim 7, further comprising: 

forming a conductive seed layer over the embedded die panel; 

forming the conductive layer as a conductive pattern layer over the seed la ier on the 

embedded die panel that extends from the semiconductor die into the saw streets; an•  

removing the exposed conductive seed layer from the embedded die panel. 

25 



WO 2014/182962 
	

PCT/US2014/037388 

10. The method of claim 7, further comprising forming copper posts disposed between the 

semicon 	etor die and the conductive layer. 

11. The me •od of claim 7, further comprising forming the interconnect structures using a 

plating jig or a coN -r plate comprising a seal. 

12. The method of c 	im 7, further comprising forming the conductive layer using adaptive 

patterning to align the co 4. ctive layer with a true position of the plurality of semiconductor die. 

13. The method of claim 9, fu F her comprising forming the insulating layer to comprise 

openings disposed over the condu i 'e layer inside a footprint of the semiconductor die. 

14. A method of making a serniconduc 1 device, comprising: 

providing a semiconductor die surrou .ed by saw streets; 

forming a conductive layer that extends 	)m over the semiconductor die into the saw 

streets; 

forming an interconnect structure on the condu,tive layer; and 

removing a portion of the conductive layer from t' 	saw streets. 

15. The method of claim 14, further comprising: 

forming the conductive layer over a conductive seed layer 	a first electroless plating 

process; 

removing a portion of the conductive seed layer; and 

forming the interconnect structure on the conductive layer after rem. 'ing the portion of 

the conductive seed layer by using the conductive layer as part of a second e e 	oplating 

process. 

16. The method of claim 15, further comprising forming copper posts disposed betw en the 

semiconductor die and the conductive layer. 

17. The method of claim 15, wherein forming the conductive layer further comprises: 
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ming a first portion of the conductive layer as a ground pad exposed within a footprint 

of the sem conductor die; 

forms t g a second portion of the conductive layer as bussing lines disposed in the saw 

streets; 

forming a '-iird portion of the conductive layer as a contact pad coupled to the 

interconnect structur • and 

forming a fourt 	ortion of the conductive layer as a redistribution layer coupled to the 

semiconductor die and th contact pad. 

18. The method of claim 1; further comprising: 

forming the first, second, tlird, and fourth portions of the conductive layer as being 

electrically common: and 

removing the bussing lines lisp, sed in the saw streets such that portions of the 

conductive layer are no longer electrically common. 

19. The method of claim 14, further co pri ing forming the interconnect structure using a 

plating jig. 

20. The method of claim 14, further comprising fo , ing the conductive layer using adaptive 

patterning to align the conductive layer with a true positio t of the semiconductor die. 
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CLAIMS 

1. 	A method of making a plurality of fan-out wafer level packages (FOWLPs), 

comprising: 

providing an embedded die panel comprising a plurality of semiconductor die separated 

by saw streets formed of encapsulant; 

forming a planar conductive layer by an electroplating process, the planar conductive 

layer comprising: 

planar bussing lines disposed in the saw streets, and 

a planar redistribution layer (RDL) formed at a same level as an entirety of the 

planar bussing lines, the planar RDL being coupled to each of the plurality of semiconductor 

die and the planar bussing lines; 

forming an insulating layer over the planar conductive layer and the embedded die 

panel that comprises openings disposed over the planar conductive layer outside a footprint of 

each of the plurality of semiconductor die; 

forming interconnect structures in the openings in the insulating layer by using the 

planar conductive layer as a base layer during an electroplating process; and 

singulating the embedded die panel through the saw streets after forming the 

interconnect structures, wherein singulating removes at least a portion of the planar bussing 

lines and forms the plurality of FOWLPs, wherein each of the plurality of FOWLPs comprises 

a portion of the planar RDL vertically disposed between a contact pad of one of the plurality of 

semiconductor die and one of the interconnect structures. 
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2. 	The method of claim 1, further comprising forming the embedded die panel by: 

providing a carrier; 

mounting the plurality of semiconductor die over the carrier; and 

disposing an encapsulant around each of the plurality of semiconductor die and around 

a plurality of copper posts, wherein each of the plurality of semiconductor die is coupled to at 

least one copper post from the plurality of copper posts. 

3. The method of claim 1, further comprising: 

forming the planar conductive layer with a first thickness; and 

forming the interconnect structures with a second thickness greater than the first 

thickness. 

4. The method of claim 1, further comprising forming the FOWLPs comprising a 

thickness less than or equal to 0.6 millimeters. 

5. The method of claim 1, further comprising forming the interconnect structures with a 

plating jig or a cover plate. 

6. The method of claim 1, further comprising forming the planar conductive layer with 

adaptive patterning to align the planar conductive layer with a true position of the plurality of 

semiconductor die. 
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7. A method of making a plurality of fan-out wafer level packages (FOWLPs), 

comprising: 

providing an embedded die panel comprising a plurality of semiconductor die separated 

by saw streets formed of encapsulant; 

forming a planar conductive layer over the embedded die panel that extends from each 

of the plurality of semiconductor die into the saw streets, the planar conductive layer 

comprising: 

bussing lines, and 

an RDL formed at a same level as the bussing lines; 

forming an insulating layer over the planar conductive layer and over the embedded die 

panel to comprise openings disposed over the planar conductive layer outside a footprint of 

each of the plurality of semiconductor die; 

forming interconnect structures in the openings in the insulating layer by using the 

planar conductive layer as a base layer during a plating process; and 

singulating the embedded die panel through the saw streets to remove a portion of the 

planar conductive layer in the saw streets and form the plurality of FOWLPs, wherein each of 

the plurality of FOWLPs comprises a portion of the RDL vertically disposed between a contact 

pad of one of the plurality of semiconductor die and one of the interconnect structures. 

8. The method of claim 7, further comprising forming a ground pad over the planar 

conductive layer, the ground pad being exposed at an outer surface of the semiconductor 

device and at least partially overlapping one of the plurality of semiconductor die. 
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9. The method of claim 7, further comprising: 

forming a conductive seed layer over the embedded die panel; 

forming the planar conductive layer as a conductive pattern layer over the seed layer on 

the embedded die panel that extends from each of the plurality of semiconductor die into the 

saw streets; and 

removing the exposed conductive seed layer from the embedded die panel. 

10. The method of claim 7, further comprising forming a copper post disposed between 

each of the plurality of semiconductor die and the planar conductive layer. 

11. The method of claim 7, further comprising forming the interconnect structures with a 

plating jig or a cover plate. 

12. The method of claim 7, further comprising forming the planar conductive layer with 

adaptive patterning to align the planar conductive layer with a true position of the plurality of 

semiconductor die. 

13. The method of claim 9, further comprising forming the insulating layer to comprise 

openings disposed over the planar conductive layer inside a footprint of each of the plurality of 

semiconductor die. 
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14. 	A method of making a plurality of fan-out wafer level packages (FOWLPs), 

comprising: 

providing a semiconductor die surrounded by saw streets; 

forming a planar conductive layer that extends from over the semiconductor die into the 

saw streets; 

forming an interconnect structure on the planar conductive layer; and 

removing a portion of the planar conductive layer from the saw streets to form the 

plurality of fan-out wafer level packages. 

15. The method of claim 14, further comprising: 

forming the planar conductive layer over a conductive seed layer by a first 

electroplating process; 

removing a portion of the conductive seed layer; and 

forming the interconnect structure on the planar conductive layer after removing the 

portion of the conductive seed layer by using the planar conductive layer as a base layer as part 

of a second electroplating process. 

16. The method of claim 15, further comprising forming a copper post disposed between 

the semiconductor die and the planar conductive layer. 

17. The method of claim 15, wherein forming the planar conductive layer further 

comprises: 
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forming a first portion of the planar conductive layer as a ground pad exposed within a 

footprint of the semiconductor die; 

forming a second portion of the planar conductive layer as bussing lines disposed in the 

saw streets; 

forming a third portion of the planar conductive layer as a contact pad coupled to the 

interconnect structure; and 

forming a fourth portion of the planar conductive layer as a redistribution layer coupled 

to the semiconductor die and the contact pad. 

18. The method of claim 17, further comprising: 

forming the first, second, third, and fourth portions of the planar conductive layer as 

being electrically common; and 

removing the bussing lines disposed in the saw streets such that portions of the planar 

conductive layer are no longer electrically common. 

19. The method of claim 14, further comprising forming the interconnect structure with a 

plating jig. 

20. The method of claim 14, further comprising forming the planar conductive layer with 

adaptive patterning to align the planar conductive layer with a true position of the 

semiconductor die. 
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