Claims

What is claimed:

1. A method of making a semiconductor device, comprising:

forming a polymer matrix composite substrate;

forming a first insulating layer ewverdirectly on a first

surface of the polymer matrix composite substrate;

forming a first conductive layer ewverdirectly on the first

insulating layer;

forming a second insulating layer over the first insulating
layer and first conductive layer;

forming a second conductive layer over the second

insulating layer and extending to the first conductive layer;

forming a third insulating layer over the second insulating
layer and second conductive layer;

removing a portion of the third insulating layer to expose
the second conductive layer; and

forming a bump over the second conductive layer.

2. The method of claim 1, wherein forming the polymer matrix
composite substrate includes:
providing a chase mold having first and second plates;
applying a first releasable layer over the first plate;
forming a metal carrier over the second plate;
applying a second releasable layer over the metal carrier;
and
depositing an encapsulant material between the first and

second plates of the chase mold.
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3. The method of claim 1, further including forming a third
conductive layer between the first conductive layer and second

conductive layer.

4. The method of claim 1, further including forming a fourth
insulating layer over a second surface of the polymer matrix
composite substrate, opposite the first surface of the polymer

matrix composite substrate.

5. The method of claim 1, further including forming a fourth
insulating layer over the first insulating layer prior to

forming the first conductive layer.

6. The method of claim 1, wherein the second conductive layer

is wound to exhibit inductive properties.

7. A method of making a semiconductor device, comprising:
forming a molded substrate by,

(a) providing a chase mold including first and second

plates, and

(b) depositing an encapsulant material between the

first and second plates;

forming a first conductive layer over the molded substrate;
forming a first insulating layer over the molded substrate
and first conductive layer;

forming an integrated passive device including a second

conductive layer over the first insulating layer and extending
to the first conductive layer;
forming a second insulating layer over the first insulating

layer and second conductive layer; and
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forming an interconnect structure over the second

conductive layer.

8. The method of claim 7, wherein forming the molded substrate
includes:
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applying a first releasable layer over the first plate; and

applying a second releasable layer over the ewver—the—second

plates—ane
P D B s UL S, I S g I £y o
Ay tJ\JQLA_ALll\j LT ll\_/(_,{t./s._)uL(_,{ll\_ Yy & mw i N iy @ Ry L W T T T LTI O C aTrh
ISP BN B o= £ +1h ah o o mal A
[=J = TTO0 t/_LL/I.L, =) - CTIT TTCTOO TTT K e
9. The method of claim 7, further including forming a third

conductive layer between the first conductive layer and second

conductive layer.

10. The method of claim 7, further including:

forming a third insulating layer over a first surface of
the molded substrate prior to forming the first conductive
layer; and

forming a fourth insulating layer over a second surface of
the molded substrate, opposite the first surface of the molded

substrate.

11. The method of claim 7, further including:

forming a third insulating layer over a first surface of
the molded substrate prior to forming the first conductive
layer; and

forming a fourth insulating layer over the third insulating

layer.

12. The method of claim 7, wherein the second conductive layer

is wound to exhibit inductive properties.

13. The method of claim 7, wherein the interconnect structure

includes a bump or bond wire.
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154. Themethod—of—eclaimI4—wherein—A method of making a

semiconductor device, comprising:

forming thea polymer matrix composite substrate—ineludes by:
(a)providing a chase mold having first and second platesy,

(b)applying a first releasable layer over the first plate;,

(c)applying a second releasable layer over the second

plates, and
(d)depositing an encapsulant material between the first and

second plates of the chase mold+;

forming an inductor over the polymer matrix composite substrate;

and

forming an interconnect structure over the inductor.

165. The method of claim 14, further including:

forming a first conductive layer over the polymer matrix
composite substrate;

forming a first insulating layer over the polymer matrix
composite substrate and first conductive layer;

forming a second conductive layer over the first insulating
layer and first conductive layer;

forming a second insulating layer over the first insulating
layer and second conductive layer; and

forming the interconnect structure over the second

conductive layer.
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176. The method of claim 165, further including forming a third
conductive layer between the first conductive layer and second

conductive layer.
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5, further including

The method of claim 165,

| 187.

forming a third insulating layer over a first surface of

the polymer matrix composite substrate prior to forming the

and

first conductive layer;

forming a fourth insulating layer over a second surface of

opposite the first

the polymer matrix composite substrate,

surface of the polymer matrix composite substrate.

5, further including

The method of claim 165,

| 198.

forming a third insulating layer over a first surface of

the polymer matrix composite substrate prior to forming the

and

first conductive layer;

forming a fourth insulating layer over the third insulating

layer.
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A method of making a semiconductor device, comprising

19.

forming a polymer matrix composite substrate in a chase

mold;

forming an inductor over the polymer matrix composite

and

14

substrate

forming an interconnect structure over the inductor.

further including

The method of claim 19,

20.

forming a first conductive layer over the polymer matrix

composite substrate;

forming a first insulating layer over the polymer matrix

composite substrate and first conductive layer
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forming the inductor over the first insulating layer and

first conductive layer;

forming a second insulating layer over the first insulating

layer and inductor; and

forming the interconnect structure over the inductor.

21. The method of claim 20, further including forming a third

conductive layer between the first conductive layer and

inductor.

22. The method of claim 20, further including:

forming a third insulating layer over a first surface of

the polymer matrix composite substrate prior to forming the

first conductive layer; and

forming a fourth insulating layer over a second surface of

the polymer matrix composite substrate, opposite the first

surface of the polymer matrix composite substrate.

23. The method of claim 20, further including:

forming a third insulating layer over a first surface of

the polymer matrix composite substrate prior to forming the

first conductive layer; and

forming a fourth insulating layer over the third insulating

layer.

24. The method of claim 19, wherein forming the polymer matrix

composite substrate includes:

providing the chase mold having first and second plates;

applying a first releasable layer over the first plate;

forming a metal carrier over the second plate;
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applying a second releasable layer over the metal carrier;

and

depositing an encapsulant material between the first and

second plates.

39b



