
 

 

 

 

 

Claims 

  

What is claimed: 

 

1. A method of manufacturing a semiconductor device, 

comprising: 

 providing a temporary substrate; 

 providing a prefabricated heat spreader frame including a 

flat plate with a plurality of bodies extending from the flat 

plate to form a plurality of die mounting sites on the flat 

plate;   

 mounting a prefabricated heat spreader frame over the 

temporary substrate; 

 mounting disposing a plurality of semiconductor die toover  

the die mounting sites on the flat plate in the prefabricated 

heat spreader frame for thermal dissipation; 

 providing a chase mold including a center plate; 

 placing the prefabricated heat spreader frame and 

semiconductor die in the chase mold; 

 depositing an encapsulant from the center plate of the 

chase mold over the semiconductor die and prefabricated heat 

spreader frame while leaving contact pads on the semiconductor 

die devoid of the encapsulant; 

 forming an interconnect structure over the semiconductor 

die; and 

 singulating the bodies of the prefabricated heat spreader 
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frame to separate the semiconductor die. 

the heat spreader frame for thermal dissipation; 

 depositing an encapsulant over the semiconductor die and 

heat spreader frame while leaving contact pads on the 

semiconductor die exposed; and 

 forming an interconnect structure over the semiconductor 

die. 

 

2. The method of claim 1, wherein the heat spreader frame 

includes vertical bodies over a flat plate. 

 

3. The method of claim 1, further including depositing the 

encapsulant using a wafer level direct/top gate molding process. 

 

4. The method of claim 1, further including depositing the 

encapsulant using a wafer level film assist molding process. 

 

5. The method of claim 1, further including: 

 removing the temporary substrate;  

 applying dicing tape to the heat spreader frame; and 

 singulating the semiconductor die. 
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62. The method of claim 1, wherein forming the interconnect 

structure includes: 

 forming a first conductive layer over the semiconductor 

die;  

 forming an insulating layer over the first conductive 

layer; and 

 forming a second conductive layer over the first conductive 

layer. 

 

73. The method of claim 62, wherein forming the interconnect 

structure further includes forming a bump over the second 

conductive layer. 

  

84. A method of manufacturing a semiconductor device, 

comprising: 

 providing a prefabricated heat spreader frame having a 

plurality of die mounting sites; 

 mounting disposing a plurality of semiconductor die to the 

heat spreader frame for thermal dissipation die over the die 

mounting sites in the prefabricated heat spreader frame; 

 placing the prefabricated heat spreader frame and 

semiconductor die in a chase mold; 

 depositing an encapsulant over the semiconductor die and  

prefabricated heat spreader frame while in the chase mold to 

leave contact pads on the semiconductor die devoid of the 

encapsulant; and 

 forming an interconnect structure over the semiconductor 
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die. 

 

heat spreader frame; and 

 forming an interconnect structure over the semiconductor 

die. 

 

95. The method of claim 84, wherein the prefabricated heat 

spreader frame includes vertical bodies over a flat plate. 

heat spreader frame includes vertical bodies over a flat plate. 

 

10. The method of claim 9, further including depositing the 

encapsulant around the vertical bodies and semiconductor die 

while leaving contact pads on the semiconductor die exposed. 
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116. The method of claim 84, further including depositing the 

encapsulant using a wafer level direct/top gate molding process. 

 

127. The method of claim 84, further including depositing the 

encapsulant using a wafer level film assist molding process. 

 

138. The method of claim 84, wherein forming the interconnect 

structure includes: 

 forming a first conductive layer over the semiconductor 

die;  

 forming an insulating layer over the first conductive 

layer; and 

 forming a second conductive layer over the first conductive 

layer. 

 

149. A method of manufacturing a semiconductor device, 

comprising: 

 providing a wafer-shaped temporary substrate; 

 mounting a wafer-shaped heat spreader frame over the 

temporary substrate; 

 mounting a semiconductor die to the heat spreader frame for 

thermal dissipation; 

 depositing an encapsulant over the semiconductor die and 

heat spreader frame; and 

 forming an interconnect structure over the semiconductor 

die. providing a wafer-shaped carrier; 

 mounting a wafer-shaped heat spreader frame including a 

plurality of die mounting sites over the wafer-shaped carrier; 

 disposing a plurality of semiconductor die over the die 
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mounting sites of the wafer-shaped heat spreader frame; and 

 depositing an encapsulant over the semiconductor die and 

wafer-shaped heat spreader frame while leaving contact pads on 

the semiconductor die devoid of the encapsulant. 

 

 

150. The method of claim 149, wherein the wafer-shaped heat 

spreader frame includes vertical bodies over a flat plate. 
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16. The method of claim 15, further including depositing the 

encapsulant around the vertical bodies and semiconductor die 

while leaving contact pads on the semiconductor die exposed. 

 

171. The method of claim 149, further including depositing the 

encapsulant using a wafer level direct/top gate molding process. 

 

182. The method of claim 149, further including depositing the 

encapsulant using a wafer level film assist molding process. 

 

193. The method of claim 149, further including: 

 removing the temporary substrate;  

 applying dicing tape to the heat spreader frame; and 

 singulating the semiconductor die.  

removing the wafer-shaped carrier; and  

 applying dicing tape to the wafer-shaped heat spreader 

frame. 

 

 

2014. The method of claim 149, wherein forming the 

interconnect structure includes: 

 forming a first conductive layer over the semiconductor 

die;  

 forming an insulating layer over the first conductive 

layer; and 

 forming a second conductive layer over the first conductive 

layer. 

  

2115. A semiconductor device, comprising: 
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 a heat spreader frame; 

 a semiconductor die mounted to the heat spreader frame for 

thermal dissipation; 

 an encapsulant deposited over the semiconductor die and  
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heat spreader frame; and 

 an interconnect structure formed over the semiconductor 

die. a prefabricated heat spreader frame including a plurality 

of die mounting sites; 

 a plurality of semiconductor die disposed over the die 

mounting sites in the prefabricated heat spreader frame; 

 a chase mold for housing the semiconductor and 

prefabricated heat spreader frame; 

 an encapsulant deposited over the semiconductor die and 

prefabricated heat spreader frame while in the chase mold to 

leave contact pads on the semiconductor die devoid of the 

encapsulant; and 

 an interconnect structure formed over the semiconductor 

die. 

 

2216. The semiconductor device of claim 2115, wherein the 

prefabricated heat spreader frame includes vertical bodies over 

a flat plate. 

 

23. The semiconductor device of claim 22, wherein the 

encapsulant is deposited around the vertical bodies and 

semiconductor die while leaving contact pads on the 

semiconductor die exposed. 

 

2417.  The semiconductor device of claim 2115, wherein the 

interconnect structure includes: 
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 a first conductive layer formed over the semiconductor die;  

 an insulating layer formed over the first conductive layer; 

and 

 a second conductive layer formed over the first conductive 

layer. 

 

18. A method of manufacturing a semiconductor device, 

comprising: 

 providing a prefabricated heat spreader frame including a 

plurality of die mounting sites; 

 mounting a plurality of semiconductor die to the die 

mounting sites in the prefabricated heat spreader frame;  

 placing the prefabricated heat spreader frame and 

semiconductor die in a chase mold; and 

 depositing an encapsulant over the semiconductor die and 

prefabricated heat spreader frame while in the chase mold. 

 

19. The method of claim 18, wherein the prefabricated heat 

spreader frame includes vertical bodies over a flat plate. 

 

20. The method of claim 18, further including depositing the 

encapsulant using a wafer level direct/top gate molding process. 

 

21. The method of claim 18, further including depositing the 
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encapsulant using a wafer level film assist molding process. 

 

22. The method of claim 18, wherein forming the interconnect 

structure includes: 

 forming a first conductive layer over the semiconductor 

die;  

 forming an insulating layer over the first conductive 

layer; and 

 forming a second conductive layer over the first conductive 

layer. 

 

23.  The method of claim 18, further including forming an 

interconnect structure over the semiconductor die. 

 

24.  The method of claim 18, further including singulating the 

prefabricated heat spreader frame to separate the semiconductor 

die. 

 

25.  The method of claim 4, further including singulating the 

prefabricated heat spreader frame to separate the semiconductor 

die. 

 

26.  The method of claim 9, further including forming an 
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interconnect structure over the semiconductor die. 

 

27.  The method of claim 9, further including singulating the 

prefabricated heat spreader frame to separate the semiconductor 

die. 
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