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MULTI-CHIP CAPACITOR COVER

Abstract of the Disclosure

A cover 10 for a semiconductor chip package 50.
Cover 10 comprises a sealing surface for providing a seal
between cover 10 and a semiconductor chip package 50. A
mounting surface 12 for mounting a capacitor 14 to the
surface of cover 10 is provided. The mounting surface 12
comprises metalization including a metalized power pad 20 and
a metalized ground pad 22 for mounting at least one capacitor

14 on surface 12 of the cover.
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CHIP PACKAGE CAPACITOR COVER
The Government has rights on this invention pursuant

to Contract No. DASG 60-85-C-0115, awarded by the Department
of Defense and the United States Air Force.

Field of the Invention
The present invention relates generally to the field

of electronic packaging and more specifically to a cover for

a semiconductor package which provides means for mounting a
plurality of capacitors external to the cover.

Background of the Invention
In the field of electronic component packaging

numerous problems exist. For example, as size and power of
electronic components increases, significant problems arise
due to undesired inductance. A common solution to this
problem includes electrical connection of capacitors near the
active device or semiconductor . .chip. Indeed, the
effectiveness of the capacitors depends greatly on the
location of each capacitor relative to the chip. The
effectiveness of the capacitor improves substantially as it
is moved closer to the chip. |
Prior art semiconductor chip packages include
capacitors for limiting unwanted electronic noise. Many of
those devices are limited, however, due to the selection of
materials used for constructing the package and/or the
capacitors. More specifically, the selection of materials
is limited by the varied thermal cycling expansion
coefficients of different substances. For example, a
capacitor which is mounted inside a chip package may expand
or contract at a rate different than that of the package
material itself. This expansion differential causes cracking
or fractures which degrade the effectiveness of these
devices. Yet another problem related to the prior art
devices includes placement of capacitors and chips in direct
contact. This results in damage to the respective devices
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when excessive heat build up occurs without means for adequately
dissipating that heat. Yet other structures include capacitance
means which are inefficient to manufacture and which do not
permit varied capacitance on a given package. Moreover,

packages which may include a single large capacitor may not be

e
p—

as effective as the present invention due to the greater

susceptibility of larger capacitors to undesired cracking.

What has been needed, therefore, has been a cover for

a semiconductor chip package comprising mounting surface means
for mounting at least one capacitor to a surface of the cover.

A preferred cover includes one of various means for electrically
connecting the capacitor to the semiconductor chip beneath.
Placement of capacitorg on the cover surface of a semiconductor
chip package permits flexibility, durability, and increased

capacitance for that package.

summary of the Invention

The present invention is a cover for a semiconductor
chip package. The cover comprises sealing surface means located
on a surface of the cover to provide a seal between the cover
and the semiconductor chip package. Mounting surface means is

provided for mounting a capacitor to a surface of the cover.

The mounting surface means comprises metalization means
including a metalized power pad and a metalized ground pad for

mounting the capacitor on the surface of the cover.

In accordance with the present invention, there is
provided a cover for a semiconductor chip package, comprising:
(a) a cover plate; (b) sealing surface means located on a
surface of the cover plate for providing a seal between the
cover plate and the package; (c) mounting surface means located

on a capacitor mounted surface of the cover plate for mounting a
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capacitor to the capacitor mounting surface of the cover plate,

the mounting surface means including metalization means

including a metalized power pad and a metalized ground pad for
mounting a capacitor on the capacitor mounting surface of the
cover plate, the metalization means including a power plane and
a ground plane, both planes being integral to the cover plate;
castellations for connecting the metalized power pad to the
integral power plane and for connecting the integral power plane

to a semiconductor chip package power connection: and

castellations for connecting the metalized ground pad to the
integral ground plane and for connecting the integral ground

plane to a semiconductor chip package ground connection.

In accordance with the present invention, there is

further provided a cover for a semiconductor chip package,

comprising: (a) a cover plate; (b) sealing surface means located

guribey

on a surface of the cover plate for providing a seal between the

cover plate and the package; (c¢) mounting surface means located
on a capacitor mounted surface of the cover plate for mounting a

capacitor to the capacitor mounting surface of the cover plate,

the mounting surface means including metalization means
including a metalized power pad and a metalized ground pad for
mounting a capacitor on the capacitor mounting surface of the
cover plate; metal clips for connecting the metalized power pad
to the integral power plane and for connecting the integral
power plane to a semiconductor chip package power connection:
and metal clips for connecting the metalized ground pad to the
integral ground plane and for connecting the integral ground

plane to a semiconductor chip package ground connection.

In accordance with the present invention, there is
further provided a cover for a semiconductor chip package
comprising: (a) a cover plate; (b) sealing surface means located

on a surface of the cover plate for providing a seal between the
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cover plate and the package; (¢) mounting surface means located
on a capacitor mounting surface of the cover plate for mount ing
a plurality of capacitors on the capacitor mounting surface of
the cover plate, the mounting surface means 1ncluding
metalization means comprising metalized power pad regions and

metalized ground pad regions; (d) the metalized power pad

regions being electrically isolated from the metalized ground
pad regions and being configured for connection to semiconductor
chip package power connections; and (e) the metalized ground pad
regions being electrically isolated from the metalized power pad
regions and being configured for connection to semiconductor
chip package ground connections, the metalization means

including a power plane and a ground plane, both planes being

integral to the cover plate, castellations for connecting the
metalized power pads to the integral power plane and for
connecting the integral power plane to a semiconductor chip
package power connection; and castellations for connecting the
metalized ground pads to the integral ground plane and for

connecting the integral ground plane to semiconductor chip

package ground connection.

In accordance with the present invention, there is
further provided a cover for a semiconductor chip package
comprising: (a) a cover plate; (b) sealing surface means located
on a surface of the cover plate for providing a seal between the
cover plate and the package; (c¢) mounting surface means located
on a capacitor mounting surface of the cover plate for mounting
a plurality of capacitors on the capacitor mounting surface of
the cover plate, the mounting surface means including
metalization means comprising metalized power pad regions and
metalized ground pad regions; (d) the metalized power pad
reglions being electrically isolated from the metalized ground

pad regions and being configured for connection to semiconductor



10

15

20

25

30

CA 02014255 2000-02-14

75998-4

2C

chip package power connections; and (e) the metalized ground pad
regions being electrically isolated from the metalized power pad
regions and being configured for connection to semiconductor
chip package ground connections, the metalization means
including a power plane and a ground plane, both planes being
integral to the cover plate; metal clips for connecting the
metalized power pads to the integral power plane and for
connecting the integral power plane to a semiconductor chip
package power connection; and metal clips for connecting the
metalized ground pads to the i1ntegral ground plane and for
connecting the integral ground plane to a semiconductor chip

package ground connection.

In accordance with the present invention, there is
further provided a semiconductor chip package, comprising: (a)
package means for holding a semiconductor chip; (b) a cover
plate for providing a package seal, the cover plate comprising
sealing surface means for providing a seal between the cover

plate and the package means; and (¢) mounting surface means

located on a capacitor mounting surface of the cover for
mounting a capacitor to the capacitor mounting surface of the
cover plate, the mounting surface means including metalization
means 1ncluding a metalized power pad and a metalized ground pad
for electrically connecting the capacitor to the capacitor
mounting surface of the cover plate, a power plane and a ground
plane, both planes being integral to the cover plate,
castellations for connecting the metalized power pad to the
integral power plane and for connecting the integral power plane
to a power connection of the semiconductor chip package; and
castellations for connecting the metalized ground pad to the
integral ground plane and for connecting the integral ground

plane to a ground connection of the semiconductor chip package.
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In accorcance with the present invention, there is
further provided a semiconductor chip package, comprising: (a)
package means for rolding a semiconductor chip; (b) a cover

plate for providing a package seal, the cover plate comprising

sealing surface means for providing a seal between the cover
plate and the package means; and (c¢) mounting surface means

located on a capacitor mounting surface of the cover plate for

mounting a capacitcr to the capacitor mounting surface of the
cover plate, the mcunting surface means including metalization
means 1ncluding a metalized power pad and a metalized ground pad
for electrically ccnnecting the capacitor to the capacitor
mounting surface of the cover plate, a power plane and a ground

plane, both planes being i1ntegral to the cover plate, metal

clips for connecting the metalized power pad to the integral

power plane and for connecting the integral power plane to a
power connection of the semiconductor chip package; and metal
clips for connecting the metalized ground pad to the integral
ground plane and for connecting the integral ground plane to a

ground connection of the semiconductor chip package.

Brief Description of the Drawilngs

Figure 1 1s a top plan view of a multi-chip capacitor

cover.
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Figure 2 is a perspective view of the top portion

of a multi~-chip capacitor cover illustrating power and ground
pads and castellations.

Figure 3 is a perspective view of the bottom portion
of the multi-chip capacitor cover illustrated in Figure 2.

Figure 4 is a cross-sectional side elevation view
of a multi-chip capacitor cover having metalization means
comprising integral power and ground planes.

Figure 5 is a perspective view of a multi-chip
capacitor cover having metalization means comprising vias.

Figure 6 is a perspective view of the bottom portion
of the multi-chip capacitor cover illustrated in Figure 5.

Figure 7 is a side elevation cross-sectional view
illustrating a multi-chip capacitor cover with capacitors and
integral power and ground planes, all mounted on a
semiconductor chip package.

Figure 8 is a top plan view of a multi-chip

capacitor cover having metalization means comprising metal
clips.

Figure 9 is a side elevation view illustrating the
metal clip connections shown in Figure 8.

Detailed Description of the Preferred Embodiments
Detailed embodiments of the present invention are

disclosed. It is to be understood, however, that the
disclosed embodiments are merely exemplary of the invention,
which may be embodied in various forms. Therefore, specific
structural and functional details disclosed are not to be
interpreted as limiting, but rather as a representative basis
for teaching one skilled in the art to variously employ the

present invention in virtually any appropriately detailed
system or structure It will be understood that in some
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circumstances relative material thicknesses and relative

component sizes may be shown exaggerated to facilitate an
understanding of the invention.

The present invention relates to a cover for a
semiconductor chip package which permits mounting of at least
one capacitor externally on the cover. The invention
includes various means for electrically connecting the power
and ground elements of the cover to at least one capacitor,
as well as various means for electrical connection of the
capacitor(s) to the underlying semiconductor chip.

Referring to Figure 1, a top plan view of a cover
10 for a semiconductor chip package is shown. Cover 10

preferably comprises mounting surface means 12 for mounting
at least one capacitor 14 to a. surface of the cover.
Mounting surface means 12 preferably comprises metalization
means 16 including a metalized power pad 20 and a metalized

ground pad 22 for mounting a plurality of capacitors on a
surface of the cover.

Metalization means 16 may comprise electrically
conductive castellations 26 for connecting both metalized
power pad 20 and metalized ground pad 22 to semiconductor
chip package power and ground connections. Alternately,
metalization means may comprise metal clips 30, illustrated
in Figure 8, or vias 34, illustrated in Figqure 4, for
connecting metalized power pad 20 to a semiconductor chip
package power connection, and for connecting metalized ground
pad 22 to a semiconductor chip package ground connection.

Figure 2 1is a perspective view of preferred cover
10 shown with a plurality of capacitors 14 electrically
connected between power pad 20 and ground pads 22. As
illustrated, the number of capacitors that are placed on

mounting surface means 12 may vary. Moreover, the ability
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to place numerous small capacitors, which are 1less
susceptible to cracking, on mounting surface means 12,
substantially enhances the reliability of cover 10 and
capacitors 14 during thermal cycling. Preferred cover 10
includes castellations 26 providing an electrically

conductive path to other portions of cover 10 and the
semiconductor chip package.

Figure 3 is a perspective view of the bottom portion
of cover 10. Preferred cover 10 bottom portion comprises
region 36 comprising an optional cavity constructed and
arranged for covering a semiconductor chip. Sealing surface

38 extends peripherally around region 36 and provides means
for sealing cover 10 to a semiconductor chip package surface.

Sealing surface 38 is typically comprised of tungsten which

has been nickel and gold plated, although other conductive
materials could be used.

Cover 10 metalization means 16 may also comprise an
integral power plane 42 and ground plane 44 as shown in
Figure 4. As illustrated in Figures 1 and 4, cover 10 may
comprise metalization means comprising castellations 26 for
connecting metalized power pad 20 to integral power plane 42
and for connecting integral power plane 42 to a semiconductor
chip package power connection. Similarly, metalization means
may comprise castellations 26 for connecting metalized ground
pad 22 to integral ground plane 44 and for connecting
integral ground plane 44 to a semiconductor chip package
ground connection.

Alternate metalization means 16 is shown in Figures
4 and 5. Alternate metalization means 16 comprises vias 34
for connecting metalized power pads 20 to integral power
plane 42 and for connecting integral power plane 42 to a
semiconductor chip package power connection. Similarly,
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metalization means 16 illustrated in Figures 4 and 5 includes
vias 34 for connecting metalized ground pads 22 to integral

ground plane 44 and for connecting integral ground plane 44
to a semiconductor chip package ground connection.

Figure 6 is a perspective view of a bottom surface
of cover 10 configured with vias 34 and chip covering region
36. Sealing surface 38 extends around region 36 and provides
means for covering a semiconductor chip.

Figure 7 illustrates a side elevation view of multi-
chip capacitor cover 10 having multiple capacitors 14 mounted
thereon. Capacitors 14 are shown electrically connected to
semiconductor chip means 48 by metalization means 16.
Metalization means 16 comprises vias 34 for connecting
capacitors 14 to integral power plane 42 and integral ground
plane 44. Vias 34 also provide means for connecting the
power plane 42 and ground plane 44 to respective power and
ground connections on semiconductor chip package 50.

Yet another means for connecting metalized power
pads 20 to metalized ground pads 22 is shown in Figures 8 and
9 by conductive metal clips 30. Figure 8 is a top plan view
of a representative semiconductor chip package 60 having a
chip retaining section therein (not shown) and a multi-chip
capacitor cover 10 having multiple capacitors 14 mounted
thereon. Figure 9 is a side elevation view of Figure 8 which
shows a manner of attaching metal clips 30 onto package 60
and cover 10 between ground pads 22 and power pads 20. Use
of metal clips 30 permits rapid assembly of components as
well as low cost options for varied cover 10 capacitance
configurations.

As illustrated in the present invention, multi-chip
capacitor cover 10 comprises means for mounting capacitors
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directly above active devices to provide capacitive means in
various combinations. Thus, the various embodiments of cover
10 permit flexible arrangements of capacitors in close
proximity to active devices independent of thermal
coefficient problems usually caused by different material
characteristics of capacitors and chip covers. Accordingly,
multi-chip capacitor cover 10 provides for improved noise
reduction independent of thermal coefficient mismatch

difficulties caused by adjacent components expanding and

contracting at different rates.

In addition, the present invention provides a
significant space saving advantage over typical prior art
gsemiconductor chip package designs such as package 70
illustrated in Figure 10. In package 70, the package itself
comprises metalization regions surrounding typical prior art
package covers such as 10a for mounting capacitors 14. For
example, such metalized regions typically included metalized
power pads 20a and metalized ground pads 22a for mounting
capacitors 14 surrounding typical prior art covers 1l0a.
Accordingly, such prior art packages 70 were required to be
considerably larger than packages utilizing the present
invention, since significant space savings is provided
through the present invention by incorporating mounting
surface means for mounting a capacitor 14 to the surface of

-a cover 10, there being no need for configuring packages

using the present invention to include space for capacitors
14 surrounding prior art covers such as 1l0a.

It is to be understood that while certain
embodiments of the present invention have been illustrated
and described, the invention is not to be limited to the
specific forms or arrangements of parts described and shown



above, since others skilled in the art may devise other
embodiments still within the limits of the claims.
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CLAIMS:
1. A cover for a semiconductor chip package, comprising:
(a) a cover plate;
(b) sealing surface means located on a surface of

the cover plate for providing a seal between the cover plate

and the package;

(c) mounting surface means located on a capacitor
mounted surface of the cover plate for mounting a capacitor to
the capacitor mouriting surface of the cover plate, the mounting
surface means i1ncluding metalization means 1including a
metalized power pad and a metalized ground pad for mounting a
capacitor on the capacitor mounting surface of the cover plate,
the metalization means including a power plane and a ground
plane, both planes being i1ntegral to the cover plate;
castellations for connecting the metalized power pad to the
integral power plane and for connecting the integral power
plane to a semiconductor chip package power connection; and

castellations for connecting the metalized ground pad to the

integral plane and for connecting the integral ground plane to

a semiconductor chip package ground connection.

2 . A cover for a semiconductor chip package, comprising:
(a) a cover plate;
(b) sealing surface means located on a surface of

the cover plate fcr providing a seal between the cover plate

and the package;

(c) mount.ing surface means located on a capacitor

d—

mounted surface of the cover plate for mounting a capacitor to

the capacitor mounting surface of the cover plate, the mounting

surface means including metalization means 1ncluding a
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10

15

20

25

30

— A A g AR N A Y -y

CA 02014255 2000-02-14

75958-4

10

metallzed power pad and a metalized ground pad for mounting a

capacitor on the capacitor mounting surface of the cover plate;
metal clips for connecting the metalized power pad to the
integral power plane and for connecting the integral power
plane to a semiconductor chip package power connection; and
metal clips for connecting the metalized ground pad to the
integral ground plane and for connecting the integral ground

plane to a semiconductor chip package ground connection.

3. A cover for a semiconductor chilip package comprising:
(a) a cover plate;
(b) sealing surface means located on a surface of

the cover plate fcr providing a seal between the cover plate

and the package;

(c) mounting surface means located on a capacitor
mounting surface cf the cover plate for mounting a plurality of
capacitors on the capacitor mounting surface of the cover
plate, the mounting surface means including metalization means

comprising metalized power pad regions and metalized ground pad

regions;

(d) the metalized power pad regions being
electrically isolated from the metalized ground pad regions and

being configured for connection to semiconductor chip package

power connections; and

(e) the metalized ground pad regions being

electrically isolated from the metalized power pad regions and

being configured for connection to semiconductor chip package
ground connections, the metalization means 1ncluding a power
plane and a ground plane, both planes being integral to the
cover plate, castellations for connecting the metalized power

pads to the integral power plane and for connecting the
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integral power plane to a semiconductor chip package power

connection; and castellations for connecting the metalized
ground pads to the integral ground plane and for connecting the

integral ground plane to semiconductor chip package ground

connection.

4, A cover for a semiconductor chip package comprising:
(a) a cover plate;
(b) sealing surface means located on a surface of

the cover plate fcr providing a seal between the cover plate

and the package;

(c) mounting surface means located on a capacitor
mounting surface cf the cover plate for mounting a plurality of
capacltors on the capacitor mounting surface of the cover
plate, the mounting surface means including metalization means
comprising metalized power pad regions and metalized ground pad

regions;

(d) the metalized power pad regions being

electrically isolated from the metalized ground pad regions and

being configured for connection to semiconductor chip package

power connections; and

(e) the metalized ground pad regions being
electrically isolated from the metalized power pad regions and

being configured for connection to semiconductor chip package

ground connections, the metalization means 1ncluding a power
plane and a ground plane, both planes being integral to the
cover plate; metal clips for connecting the metalized power
pads to the integral power plane and for connecting the
integral power plane to a semiconductor chip package power
connection; and metal clips for connecting the metalized ground

pads to the integral ground plane and for connecting the
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integral ground plane to a semiconductor chip package ground

connection.
5. A semiconductor chip package, comprising:

(a) package means for holding a semiconductor
chip;

(b) a cover plate for providing a package seal,

the cover plate ccmprising sealing surface means for providing

a seal between the cover plate and the package means; and

(C) mounting surface means located on a capacitor
mounting surface cf the cover for mounting a capacitor to the
capacitor mounting surface of the cover plate, the mounting

surface means i1ncluding metalization means 1ncluding a

metalized power pad and a metalized ground pad for electrically
connecting the caracitor to the capacitor mounting surface of
the cover plate, a power plane and a ground plane, both planes
being integral to the cover plate, castellations for connecting
the metalized power pad to the integral power plane and for
connecting the integral power plane to a power connection of
the semiconductor chip package; and castellations for
connecting the metalized ground pad to the i1ntegral ground
plane and for connecting the i1ntegral ground plane to a ground

connection of the semiconductor chip package.

6 . A semiconductor chip package, comprising:

(a) package means for holding a semiconductor
chip;

(b) a cover plate for providing a package seal,

the cover plate comprising sealing surface means for providing

a seal between the cover plate and the package means; and
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(c) mounting surface means located on a capacitor

mounting surface of the cover plate for mounting a capacitor to
the capacitor mounting surface of the cover plate, the mounting
surface means 1i1ncluding metalization means including a
metalized power pad and a metalized ground pad for electrically
connecting the capacitor to the capacitor mounting surface of
the cover plate, a power plane and a ground plane, both planes
being integral to the cover plate, metal clips for connecting
the metalized power pad to the integral power plane and for
connecting the 1ntegral power plane to a power connection of
the semiconductor chip package; and metal clips for connecting
the metalized ground pad to the i1ntegral ground plane and for
connecting the integral ground plane to a ground connection of

the semiconductor chip package.

7. A semiccnductor chip package, comprising:

(a) package means for holding a semiconductor
chip;

(b) a cover plate for providing a package seal,

the cover plate ccmprising sealing surface means for providing

a seal between the cover plate and the package means;

(c) mounting surface means located on a capacitor
mounting surface of the cover plate for mounting a plurality of
capacitors on the capacitor mounting surface of the cover
plate, the mounting surface means 1ncluding metalization mean
comprising metalized power pad regions, metalized ground pad
regions; a power plane and a ground plane, both planes being
integral to the cover plate, castellations for connecting the
metalized power pads to the 1ntegral power plane and for
connecting the integral power plane to semiconductor chip
package power connections; and castellations for connecting the

metalized ground pads to the integral ground plane and for

Ve e dp v



10

15

20

25

CA 02014255 2000-02-14

75998-4
14

connecting the integral ground plane to semiconductor chip

package ground cornections;

(d) CLhe metalized power pad regions being

electrically 1solated from the metalized ground pad regions and

being configured for connection to semiconductor chip package

power connections; and

(e) Lhe metalized ground pad regions being

electrically 1solated from the metalized power pad regions and

being configured for connection semiconductor chip package

ground connections.

8 . A semiconductor chip package, comprising:

(a) package means for holding a semiconductor
chip;

(b) a cover plate for providing a package seal,

the cover plate comprising sealing surface means for providing

a seal between the cover plate and the package means;

(C) mounting surface means located on a capacitor

mounting surface of the cover plate for mounting a plurality of
capacitors on the capacitor mounting surface of the cover
plate, the mounting surface means including metalization means
comprising metalized power pad regions, metalized ground pad
regions, meal clips for connecting the metalized power pads to
the integral power plane and for connecting the integral power

plane to a semiconductor chip package power connection; and

metal clips for connecting the metalized ground pads to the

integral ground plane and for connecting the integral ground

plane to semiconductor chip package ground connections;

(d) the metalized power pad regions being

electrically 1isolated from the metalized ground pad regions and
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being configured for connection to semiconductor chip package

powey connections; and

(e) Lhe metalized ground pad regions being

electrically 1solated

from the metalized power pad regions and

being configured for connection semiconductor chip package

ground connections.

SMART & BIGGAR
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