Claims

What is claimed:

1. A semiconductor device, comprising:

a wafer level substrate including a semiconductor material;

a plurality of first conductive vias formed through the wafer
level substrate;

a first semiconductor die meunted—+te—disposed over the

wafer level substrate, the first semiconductor die including =

first—surface—with contact pads eriented—toward—disposed over a

first surface of the wafer level substrate;
a first encapsulant deposited over the first semiconductor

die and wafer level substrate;

a second semiconductor die meumted—te—disposed over the
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level substrate, the second semiconductor die including =
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faee—with—contact pads eriented—teward—disposed over a
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second surface of the wafer level substrate opposite the first

a plurality of first bumps formed over the-—plturatity—of
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rst—eonduetive—vias— wafer level substrate outside a footprint

of the second semiconductor die; and

a second encapsulant deposited over the second

semiconductor die and over the plurality of first bumps while

the plurality of first bumps remains partially exposed from the

second encapsulant.

2. The semiconductor device of claim 1, further including:
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a first insulating layer formed with openings over the
first surface of the wafer level substrate;

a first conductive layer formed in the openings in the
first insulating layer and over the first surface of the wafer
level substrate;

a second insulating layer formed with openings over the

second surface of the wafer level substrate; and
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a second conductive layer formed in the openings in the
second insulating layer and over the second surface of the wafer

level substrate.

3. The semiconductor device of claim 1, further including a
plurality of second conductive vias formed through the first
encapsulant and electrically connected to the plurality of first

conductive vias.

4. The semiconductor device of claim 1, wherein the plurality
of first bumps is formed over the second surface of the wafer

level substrate.

5. The semiconductor device of claim 1, —wherein—the Ffirst
epeapsulant—Isdepositedaround—the plurality—ofPumps further

including a plurality of second bumps formed over the first

surface of the wafer level substrate.

6. The semiconductor device of claim 1, wherein a plurality of

semiconductor devices is stacked and each contains the first and

second semiconductor die meunted—+te—disposed over the first and

second surfaces of the wafer level substrate.

7. The semiconductor device of claim 1, wherein the wafer
level substrate hasincludes a coefficient of thermal expansion

(CTE) that matches a CTE of a base material of the first and

second semiconductor die.

8. A semiconductor device, comprising:
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semiconductor substrate including a first
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conductive via formed through the wafer—Jdewvet semiconductor

substrate;
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with—contact pads eriented—teward—disposed over a first surface

of the wafer—Jtewedt—semiconductor substrate;

a first encapsulant deposited over the first semiconductor

die and wafer—Fevet—side surfaces of the semiconductor

substrate;

a second semiconductor die meunted—teo—the—wafer Jevelt
substrate;—the seecond—semicondueteor die—including a—first
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with—contact pads eriented—towarddisposed over a second
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surface of the waferJdewvel-—semiconductor substrate opposite the

first surface———~t==s = e == oy dml e = s

a second encapsulant deposited over the second
semiconductor die; and

a second conductive via formed through the first

encapsulant and electrically connected to the first conductive

via.

9. The semiconductor device of claim 8, further including a

bump formed ewver—thefirst—econduetive—~viag—and over the—seecond

wrface—oef—the wafer—Jewvet semiconductor substrate.
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1+0. The semiconductor device of claim 8, wherein a plurality of
semiconductor devices is stacked and each contains the first and

second semiconductor die meunted—+te—disposed over the first and

wet+—semiconductor substrate.

H

second surfaces of the wafer

121. The semiconductor device of claim 8, wherein the wafer

tewvet—semiconductor substrate kBas—includes a coefficient of
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| thermal expansion (CTE) that matches a CTE of a base material of

the first and second semiconductor die.
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132. A semiconductor device, comprising:

a substrate including a first conductive via formed through
the substrate;

a first semiconductor die meunteddisposed over a first
surface of the substrate;

a first encapsulant deposited over the first semiconductor
die and substrate;

a second semiconductor die meuwrteddisposed over a second
surface of the substrate opposite the first surface of the

substrate, wherein the substrate includes a coefficient of

thermal expansion (CTE) that matches a CTE of a base material of

the first and second semiconductor die;

a first bump formed over the first surface of the —ff=st

getive—viasubstrate outside a footprint of the first

semiconductor die; and

a second bump formed over the second surface of the

substrate outside a footprint of the second semiconductor die.

143. The semiconductor device of claim 132, wherein:

the first semiconductor die is meuvrted—te—disposed over the

substrate, the first semiconductor die including e—first—surface
with—contact pads oriented toward the first surface of the
substrate; and

the second semiconductor die is meunted—tedisposed over the

substrate, the second semiconductor die including a—first

surfaece—with—contact pads oriented toward the second surface of

the substrate opposite the first surface—ef—+the—substrat
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154. The semiconductor deviceof etaim 13 A semiconductor

device, comprising:

a substrate including a first conductive via formed through

the substrate;

a first semiconductor die mounted over a first surface of

the substrate;

a first encapsulant deposited over the first semiconductor

die and substrate;
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retuding a second conductive via formed through the
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first encapsulant and electrically connected to the first
conductive via;

a second semiconductor die mounted over a second surface of

the substrate opposite the first surface of the substrate;

a second encapsulant deposited over the second

semiconductor die; and

a bump formed over the first conductive via.
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1#5. FThe—semiconductor deviece—eofetaim+3—A semiconductor

device, comprising:

a substrate including a first conductive via formed through

the substrate;

a first semiconductor die mounted over a first surface of

the substrate;

a first encapsulant deposited over the first semiconductor

die and substrate;

a second semiconductor die mounted over a second surface of

the substrate opposite the first surface of the substrate;

a second encapsulant deposited over the second

semiconductor die; and

a bump formed over the first conductive via, wherein a

plurality of semiconductor devices is stacked and each contains
the first and second semiconductor die mounted to the first and

second surfaces of the substrate.
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186. A semiconductor package, comprising:

a substrate Bavimg—including a first conductive via

extending through the substrate;

a first semiconductor die meunted—+to—disposed over a first

surface of the substrate;
a first encapsulant deposited over the first semiconductor

die and side surfaces of the substrate;

a second semiconductor die meunted—tedisposed over a second

surface of the substrate opposite the first surface—ef—+thke
substrate, wherein the substrate includes a coefficient of
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thermal expansion (CTE) that matches a CTE of a base material of

the first and second semiconductor die; and

a second encapsulant deposited over the second
semiconductor die; and

a second conductive via formed through the first

encapsulant and electrically connected to the first conductive

via.

2617. The semiconductor dewviee—package of claim +816,

wherein:

the first semiconductor die is meunted—te—disposed over the

substrate, the first semiconductor die including e—first—surface

with contact pads oriented toward the first surface of the

substrate; and

the second semiconductor die is mewnted—te—disposed over

the substrate, the second semiconductor die including a—fi¥rst

faee—with—contact pads oriented toward the second surface of
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the substrate opposite the first surface—ef—+the substrat
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23+18. The semiconductor dewviee—package of clai
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further including a bump formed over the—ecenductive via—and—over

+h oA oaas £
crric—o CCOoOTC—o ot

aece—ef—the substrate.

2219. The semiconductor dewiee—package of claim 2418,

wherein the first encapsulant is deposited around the bump.

230. The semiconductor &evieepackage of claim 2+18, wherein a
plurality of semiconductor devices is stacked and each contains

the first and second semiconductor die mewvnted—tedisposed over

the first and second surfaces of the substrate.
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251. The semiconductor dewieepackage of claim 186, further
including:

a first insulating layer formed with openings over the
first surface of the substrate;

a first conductive layer formed in the openings in the
first insulating layer and over the first surface of the
substrate;

a second insulating layer formed with openings over the
second surface of the substrate; and

a second conductive layer formed in the openings in the
second insulating layer and over the second surface of the

substrate.

22. A semiconductor device, comprising:
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a substrate including a first conductive via formed through

the substrate;

a first semiconductor die disposed over a first surface of

the substrate;

a first encapsulant deposited over the first semiconductor

die and side surfaces of the substrate;

a second semiconductor die disposed over a second surface

of the substrate opposite the first surface; and

a second conductive via formed through the first

encapsulant and electrically connected to the first conductive

via.

23. The semiconductor device of claim 22, further including a

second encapsulant deposited over the second semiconductor die.

24. The semiconductor device of claim 22, further including a

bump formed over the first conductive via outside a footprint of

the second semiconductor die.

25. The semiconductor device of claim 22, wherein an active

surface of the first semiconductor die 1s oriented toward the

substrate.

26. The semiconductor device of claim 22, wherein an active

surface of the second semiconductor die is oriented toward the

substrate.
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