
 

Claims 

 

What is claimed: 

 

1. A semiconductor device, comprising: 

 a semiconductor wafer including a plurality of 

semiconductor die separated by a saw street;  

 a first conductive layer formed over the semiconductor die; 

 a first insulating layer including a non-planar surface 

formed over the semiconductor waferdie and first conductive 

layer; and 

 a protective layer including a planar surface formed over 

the first insulating layer; and 

 an encapsulant deposited over the semiconductor die 

including a planar surface formed over the saw street and the 

first insulating layer and covering the first conductive layer. 

 

2. The semiconductor device of claim 1, further including a 

trench formed in the protective layer over the saw street. 

 

3. The semiconductor device of claim 2, further including a 

second conductive layer formed over the trench saw street 

between adjacent semiconductor die. 

 

4. The semiconductor device of claim 1, further including a 

trench comprising a plurality of notches formed in the 

protective layer over the saw street. 

 

5. The semiconductor device of claim 1, wherein the 

encapsulant is planarized with a surface of the semiconductor 

die. 
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6. The semiconductor device of claim 1, further including an 

interconnect structure formed over the semiconductor die and 

encapsulant. 
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75. A semiconductor device, comprising: 

 a semiconductor wafer including a plurality of 

semiconductor die separated by a saw street; 

 a first insulating layer formed over the semiconductor 

wafer; and 

 a protective layer formed over the saw street and first 

insulating layer; and 

 an encapsulant deposited over the semiconductor die. 

 

86. The semiconductor device of claim 75, wherein the first 

insulating layer has a non-planar surface and the protective 

layer has a planar surface. 

 

97. The semiconductor device of claim 75, further including a 

trench formed in the protective layer over the saw street. 

 

108. The semiconductor device of claim 75, wherein the 

protective layer is formed over an entire surface of the 

semiconductor wafer. 

 

11. The semiconductor device of claim 7, wherein the 

encapsulant is planarized with a surface of the semiconductor 

die. 

 

12. The semiconductor device of claim 7, further including a 

channel formed in the encapsulant outside a footprint of the 

semiconductor die. 

 

13. The semiconductor device of claim 7, further including an 

interconnect structure formed over the semiconductor die and 

encapsulant. 
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149. A semiconductor device, comprising: 

 a semiconductor die; 

 a first insulating layer including a non-planar surface 

formed over the semiconductor die;  

 a protective layer including a planar surface formed over 

the first insulating layer; and 

 an encapsulant deposited over the semiconductor die; and 

 a first channel formed in the encapsulant adjacent to the 

semiconductor die. 

 

150. The semiconductor device of claim 149, wherein the 

encapsulant is planarized with a surface of the semiconductor 

die. 

 

161. The semiconductor device of claim 149, further including a 

second insulating layer disposed in the first channel formed in 

the encapsulant outside a footprint of the semiconductor die. 

 

172. The semiconductor device of claim 141, further including a 

second channel formed in the encapsulant adjacent to the 

semiconductor die second insulating layer. 

 

183. The semiconductor device of claim 149, further including an 

interconnect structure formed over the semiconductor die and 

encapsulant. 
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194. The semiconductor device of claim 183, wherein the 

interconnect structure includes: 

 a second insulating layer formed over the encapsulant and 

first insulating layer; 

 a conductive layer formed over the second insulating layer; 

and 

 a third insulating layer formed over the second insulating 

layer and conductive layer. 

 

2015. A semiconductor device, comprising: 

 a semiconductor die; 

 a first insulating layer formed over the semiconductor die; 

 a protective layer formed over the first insulating layer; 

and 

 an encapsulant deposited over the semiconductor die 

coplanar with the protective layer. 

 

2116. The semiconductor device of claim 2015, wherein the 

first insulating layer has a non-planar surface. 

 

2217. The semiconductor device of claim 2015, wherein the 

protective layer has a planar surface. 

 

2318. The semiconductor device of claim 2015, wherein the 

encapsulant is planarized with a surface of the semiconductor 

die. 

 

2419. The semiconductor device of claim 2015, further 

including a channel formed in the encapsulant outside a 

footprint of the semiconductor die. 
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25. The semiconductor device of claim 20, further including an 

interconnect structure formed over the semiconductor die and 

encapsulant. 

20. The semiconductor device of claim 2, wherein a width of the 

trench is less than a width of the saw street. 

 

21. The semiconductor device of claim 3, wherein a width of the 

trench is less than a width of the conductive layer. 

 

22. The semiconductor device of claim 7, wherein a width of the 

trench is less than a width of the saw street. 

 

23. The semiconductor device of claim 7, further including a 

conductive layer formed over the saw street between adjacent 

semiconductor die. 

 

24. The semiconductor device of claim 23, wherein a width of 

the trench is less than a width of the conductive layer. 
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