Claims

What is claimed:

1. A method of making a semiconductor device, comprising:
providing a—temporary—earrier;
forming—a plurality of conductive pillars—ever—the
temporary earrier;

B

O A
ITT LU BN R R W l\j (=9

£ PPN IR FEDT SR I <zer 1 + oz
- C = 1T EpAwawy =) 1 A\ S Ay - CIT L= [ S g

P4

ER
L0

H

A

man
T~

earrier—disposing a first dual-active sided semiconductor die

between the conductive pillars, the first dual-active sided

semiconductor die hkewvimg—including first and second opposing
active surfaces with first contact pads on the first active
surface and second contact pads on the second active surface,

wherein a height of the conductive pillars is greater than a

height of the first dual-active sided semiconductor die;

depositing an encapsulant over the first dual-active sided

semiconductor die and—kemperary—earrieraround the conductive

pillars with the encapsulant covering the first active surface

of the first dual-active sided semiconductor die, wherein a

first surface of the encapsulant is coplanar with a surface of

the conductive pillars;

forming a plurality of vias through the first surface of

the encapsulant with the vias extending from the first surface

of the encapsulant through the encapsulant to the first contact

pads of the first dual-active sided semiconductor die;

depositing a conductive material in the vias to form a

plurality of conductive vias in the encapsulant with the

conductive vias extending from the first contact pads through

the encapsulant to the first surface of the encapsulant;
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forming a first interconnect structure over athe first
surface of the encapsulant, wherein the first interconnect
structure being—is electrically connected to the conductive

pillars and through the conductive vias to the first contact

pads of the first dual-active sided semiconductor die;
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forming a second interconnect structure over a second
surface of the encapsulant opposite the first surface of the
encapsulant+ with the second interconnect structure physically

contacting beingeleectricallyeconnected—+te the conductive

pillars and the second contact pads of the first dual-active

sided semiconductor die.
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further including forming a heat

The method of claim 1,

52.

sink over the first interconnect structure.

wherein the first interconnect

The method of claim 1,

63.
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structure includes a shielding layerfurther ineluding

Ny~

o

4

- COoOTTootT T

m

o
=]

r +1h £ vt
s e

T

Sz

r e
\w gu

Nt

oann aoma
o C T OO ST T oo tTCTOoOT

o

\w g my

T

cIrT

O

L
T

Ny~

=)

4

o
T COoOTTraTaT T

PN

o
[CATAYAYAZ ¥Av naye)

+ 1

CTIT

P T P

N~ o as
oottt

=

baotis

|\

P Trat oy

TIT

TTTW

il £ o

.
=}

a3 o o
[ LW U S gy @ §

Wk i B &
T

JSI IR
SIS

nr

oy

o

S A

£ ot
[ S i Sy W

hoaszd ~ex
o

i e vy

WL CTIT

e v oy

(G S Aw e TS OP P

E=ERas)

o
[}

+1

=

P

ST
aCTtTve

i ot N Al n + £ vt
CoOrcaoaC T Ppats —OtT i s e

=

T

=

I

oL tactT—COT

[y i

oo A S~ g g
o T OO CTTxIT

o

n
OTT

~Nada

ot o~

onr

o

r -

N~

o

4

o CItC COTootTTOT

aAm

cIrT

O ol o oS CUoIrcaoc T paoao

LS el
\w g

Nl

oo~

o

o
[=]

+ 1

PR,

I C oo T TOT .

OISO

CTIIC

oL tactT UL

further including meurntimg—disposing

The method of claim 1,

74,
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a second dual-active sided semiconductor die

earrier—adjacent to the first dual-active sided semiconductor

die

the second dual-active sided
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semiconductor die hewvimg—including first and second opposing

active surfaces with first contact pads on the first active

surface of the second dual-active sided semiconductor die and

second contact pads on the second active surface of the second

dual-active sided semiconductor die.

A method of making a semiconductor device, comprising

85
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ferming—providing a plurality of conductive pillars;
meourting—disposing a first semiconductor component between

the conductive pillars, the first semiconductor component haviag
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including first and second opposing active surfaces with first
contact pads on the first active surface and second contact pads
on the second active surface;

depositing an encapsulant esweraround the first

semiconductor component and conductive pillars; aad

forming a first interconnect structure over a first surface

of the encapsulant and electrically connected to the conductive

pillars and first contact pads of the first semiconductor

component—the—firstinterconnect—sEructurebeing;

forming a plurality of interconnects in the encapsulant and

extending from the first contact pads of the first semiconductor

component to the first surface of the encapsulant; and

forming a second interconnect structure over a second

surface of the encapsulant opposite the first surface of the

encapsulant with the second interconnect structure physically

contacting the conductive pillars and second contact pads of the

first semiconductor componenteteectrriecatty—eonnected £
p [ S PR N WP SR S NP @ R S CUUTTITCT T C o O I

condiiatdag il loawvra anAd F4odt o Aan o Ay o Ao £ +1h £ o

LA i N i) U B N G rI_L_LJ_(_/LJ_g_) Eyuaw y 1 110 O CUITT CT T T LJLA.\A.U A CTIT = 110 O
semiecondueteor —component.
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+66. The method of claim €5, further including forming a heat

sink over the first interconnect structure.
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++7. The method of claim 85, wherein the first interconnect

structure includes furtherirneluding—TFferming—a shielding layer
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+28. The method of claim 85, further including stacking a second

semiconductor component over the first semiconductor component
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+39. The method of claim €5, further including meuwrtimrgdlisposing
a second semiconductor component adjacent to the first

semiconductor component—between—the—econduetive pitiars.

10. The method of claim 5, wherein the first surface of the

encapsulant is coplanar with the conductive pillars.
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141. A method of making a semiconductor device, comprising:

providing a first semiconductor component kawimeg—including
first and second opposing active surfaces with first contact
pads on the first active surface and second contact pads on the
second active surface;

forming a plurality of conductive pillars adjacent to the

first semiconductor component with the conductive pillars

including a height greater than a height of the first

semiconductor component;

depositing an encapsulant over—the first semiconduetor

compornent the first semiconductor component and around the

conductive pillars with the encapsulant including a first

surface disposed over the first active surface of the first

semiconductor component, wherein the first surface of the

encapsulant is coplanar with a surface of the conductive

pillars;

forming a plurality of conductive vias in the encapsulant

and over the first active surface of the first semiconductor

component with the conductive vias extending from the first

surface of the encapsulant through the encapsulant to the first

contact pads of the first semiconductor component; and

forming a first interconnect structure over athe first

surface of the encapsulant and—the—firstinterconnecetstrueture

being electrically connected to the conductive pillars and the

conductive vliasfirst—eontact pads—ofFthe firstsemiconductor

component.

152. The method of claim 141, further including forming a second
interconnect structure over a second surface of the encapsulant

opposite the first surface of the encapsulant—the—sececeond
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The method of claim 141,

183.

sink

terconnect structure.
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ing a

tack

including s

further

The method of claim 141,

184.

second semiconductor component over the first semiconductor

component.
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The method of claim

2615.
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16. A method of making a semiconductor device, comprising:

providing a first semiconductor component including a first

active surface and a second active surface opposite the first

active surface;

forming a conductive pillar adjacent to the first

semiconductor component;

depositing an encapsulant around the conductive pillar and

over the first semiconductor component with the encapsulant

including a first surface disposed over the first active surface

of the first semiconductor component, wherein the first surface

of the encapsulant is coplanar with the conductive pillar;

disposing a first interconnect in the encapsulant with the

first interconnect extending from the first surface of the

encapsulant to a first contact pad on the first active surface

of the first semiconductor component; and

forming a first interconnect structure over the first

surface of the encapsulant and electrically connected to the

conductive pillar and the first interconnect.

17. The method of claim 16, further including forming a second

interconnect structure over the second active surface of the

first semiconductor component.
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18. The method of claim 16, wherein the interconnect includes a

bump.

19. The method of claim 16, wherein the first interconnect

structure includes a shielding layer.

20. The method of claim 16, further including:

forming a second interconnect over a second contact pad on

the second active surface of the first semiconductor component;

and

depositing the encapsulant over the second active surface

of the first semiconductor component and around the second

interconnect.
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