Claims

What 1s claimed:

1. A method of manufacturing a semiconductor device,
comprising:
providinga—temporary substrates;

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;
) SR n i c ]
temporary Substrates;

mounting—disposing a plurality of semiconductor die £eover

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.
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6€2. 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.

#3. The method of claim 62, wherein forming the interconnect

structure further includes forming a bump over the second

conductive layer.

€4. A method of manufacturing a semiconductor device,
comprising:

providing a prefabricated heat spreader frame having a

plurality of die mounting sites;

meourting—disposing a plurality of semiconductor—die—te—the

heat—spreader —frameforthermatl—dissipatien 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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++6. The method of claim 84, further including depositing the

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

+27. The method of claim 84, further including depositing the

encapsulant using a wafer level film assist molding process.

+38. The method of claim €4, 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.

+49. A method of manufacturing a semiconductor device,

comprising:
B . [ o =y, I T S SUNN A Uy S SN
tJL\J L\_ALLL\j (&8 WL - QllutJC\.A C lllt./ULL/LL QUUQLLU\.C,
P R, RPN D D~ oy sz
J.ll\J\/I.J.J.L_,_LJ.l.h_j (&8 WL - L,_)J.J.(_/Lr/ A=y 1T T x)r/J_\_,(_/L\A - [ S Ny @5 1 ) ) B Y Ay 1 1T
SN S Uy [ + + hemt o n A m oo £
llluulll_/‘Lll\j T o I T oOTTO O T T O L\ i \awy CTTIT TI°TTOC Ob/L (& R W B s 1T I [ S
P N [ Ry L, R e 1 PO RS, PN I S
AN FUOLLLll\j T le(lb/ouLClllL ANV wa LSS i Ry =) I T oOTITa T T T O A\ g [y Paw s

P, DN =AU P U |

I & w x)r/J_\_,(_/L\A - J_J_(_/LJ.I.I.\_,, I
TN NN I S NSNS NI VNN S SV SENEN o + 1 ot v A~ Ao
LuLlllLLl\ﬂ [& Wy L 11T i S NP N N A A =T o C L OOCTC COr T A 1 CIT [=) T T oUT IO T T OO0

dde+ 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

21



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 449, wherein the wafer-shaped heat

spreader frame includes vertical bodies over a flat plate.

21a



171.

encapsulant using a wafer level direct/top gate

182.

The method of claim 349, further including depositing the

molding process.

The method of claim 349, further including depositing the

encapsulant using a wafer level film assist molding process.

193.

The method of claim 449, further including:

removing the wafer-shaped carrier; and

applying dicing tape to the wafer—-shaped heat spreader

frame.

2614.

The method of claim +49, wherein forming the

interconnect structure includes:

die;

layer;

forming a first conductive layer over the semiconductor

forming an insulating layer over the first conductive
and

forming a second conductive layer over the first conductive

layer.

2115.

A semiconductor device, comprising:
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heat—spreader—frame;—and

D N N U S SNy S £
L OO TTIT - C [ LSS O g 1

+ 1

rm r
p= CIT

A
<

Iz

-
Tt T T

It

éde- 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 prefabrica

ted heat spreader frame;

a chase mold for housing th

e 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 semico

nductor die devoid of the

encapsulant; and

an interconnect structure formed over the semiconductor

die.
2216. The
prefabricated

a flat plate.

heat spreader frame includes vertical bodies
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2417. The semiconductor device of claim 2315, 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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