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HIGH PERFORMANCE INTEGRATED CIRCUIT PACKAGE

1. Field of the Invention
The present invention relates to the field of high performance
integrated circuit packaging.

2. Art Background

Traditionally, microprocessors have been packaged in ceramic pin
grid array packages because of electrical and thermal performance
requirements. More specifically, the high instruction execution speed of
microprocessors places two limitations on the design of packaging for
microprocessors. First, since power consumption is a function of the
instruction execution speed and since microprocessors operate at high
instruction execution speeds, the conservation of 'energy is one limitation
placed on the design of packagmg for n'ucroprocessors Second, the high
instruction execution speed of microprocessors requn'es the packagmg to
minimize the time for removing and supplying the transient power supply
currents (e.g., the transient ground and the transient Vcc supply éurrents)
to the microprocessor die, in order to éllow the circuit nodes to charge and

discharge as quickly as possible.

The conservation of energy and time constraints can both be satisfied
by providing. the éhoﬁest paths from the printéd circuit (PC) board to the die
for the power supply signals (e.g. the ground supply signal and the V¢
supply signél). In other words, energy 1s conserved by minimizing the
distance that the power supply signals have to traverse from the PC board to
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the die, because the power supply signals encounter less obstructions (i.e.,
resistance and inductance) in the path. Furthermore, the time for supplying
and removing the transient power supply currents from the PC board to the
die is also minimized by minimizing the distance that the power suppiy

signals have to traverse from the PC board to the die.

In the past, microprocessors have been packaged mostly in ceramic
pin grid array packages, because the prior art solutions for shortening the
power supply signal paths (from the PC board to the die) often cannot be
successfully implemented in other types of packaging. One prior art
method for shortening the power signal paths is the placement of capacitive
electrical planes within the package. These capacitive electrical planes
(which are also called thin layer capacitors) are connected to the power
supply signals, and thus provide a local 6n-chip power source that can be
quickly accessed by the die. o

Unfortunately, capacitive electrical plares can only be implemented
in a few types of materials, The feasibility of implementing capacitive
electrical planes depends on the minimum separation distance that can be
achieved between each power and ground plane and the dielectric constant
of the package. Thus, since ceramic packages have high dielectric constants
and provide for small separation distances, capacitive electrical planes can
be implemented in ceramic packages. However, as mentioned above,
capacitive electrical planes cannot be implemented in all types of packages.
For example, the cheaper plastic package technology cannot use capacitive
electrical planes to shorten the power supply signal paths, because plastic
packages have a low dielectric constant and cannot provide small separation

distances between adjacent electrical planes.
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Another prior art solution for shortening the paths of the power
supply signals is to mount chip capacitors on the package, and to couple
these capacitors to the power supply signals so that these capacitors act as
local sources of power. However, as the chip capacitors are expensive, this

prior art solution increases the processing cost of the microprocessors.

' Consequently, it would be desirable to provide a packaging method
and apparatus for microprocessors that would cost effectively conserve
energy and time in delivering the power supply signals from the PC board
to the die. More spedfiéally, a packaging method and apparatus for
microprocessors is needed that would provide the shortest power signal |
paths from the PC board to the die without the use of capacitive electrical
planes (which cannot be implemented in all types of packaging) and

without the use of chip ‘capacitors (which are expensive). -
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It is an object of the present invention to provide a packaging method
and apparatus for xmcroprocessorsﬂtat would cost effectively conserve
energy and time in del_ive_ﬂng power supply signals from the PC board to
the die. More specifically, it is an object of the present invention to provide
a packaging method and apparatiis for micfoprocessors that would provide
for the shortest power signal paths from the PC board to the die without the
use of capacitive electrical plhn_es_ and without the use of chip capacitors.

These and other objects of the present invention are accomplished by
a high performance integrated circuit package which is placed on a printed
circuit (PC) board. This high pérformance package has a first dielectric -léyer,
on top of which a metallized die pad and a first metal ring, surrounding this
metallized die pad, are positioned. The metallized die pad and the first
metal ring electrically couple to the PC boafd to receive respectively a first
power supply signal and a second power supply signal. An integrated
circuit die is then affixed to the metallized die pad. This integrated circuit
die has a first power supply signal bond pad and a second power supply
signal bond pad, which respectively are coupled to the metallized die pad
and the first metal ring. Consequently, the metallized die pad and the first
metal ring operate as a first power supply plane and a second power supply
plane coupling the first and the sgépr_l_ql power supply signals coming from
the PC board to the first and the second power supply signal bond pads on

the integrated circuit die.
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The objects and advantages of the present mventmn will become
more readily apparent to those ordmanly skilled in the art after rev1ewmg

the followmg detailed descnpnon and accompanymg drawmgs, wherem

'Figure 1 presents a top view ._of a ball grid array package for one

embodiment of the present invention;

Figure 2 presents a side cross-sectional view of the ball gi'id'afray
package of Figure 1;

Figure 3 presents an enlarged cross-sectional view of the bé_ll grid
array package of Figure 1. . o

Figure 4 presents the high performance integrated circuit package of

the present invention housing a microprocessor of a general purpose

computer system.
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The present invention provides an intégrated circuit packaging
method and apparatus that takes advantage of the high performance
qualities of ball grid array (BGA) pgckaggg. More specifically, since solder
balls can be affixed to integrated circuit packages with r.elét_ivgly small
distances (e.g., 50 mils) between adjacent balls, BGA packages have 2 high
solder ball density. In turn, the high solder ball density of BGA packages
allow them to have a relatively small size. As described below, the package
design of the present invention then utilizes the high solder ball density
and small size of BGA packages to provide the shortest power supply signal
paths. | |

In the following description, for purposes of explanation numerous
details are set forth in order to provide a thorough understanding of the
present invéhtion. However, it w111 be apparent to one skilled in the art
that these specific details are not required in order to practice the invention.
For example, although the following description of the invention is with
respect to BGA packages, it will be uhderstood by one skilled in the art that

‘pin grid array (PGA) packages can be used to implement the present
invention if their pin .dens_i_ty and adjacent pin spacing are comparable to

the ball density and adjacent ball spacing of BGA packages.

Figures 1-3 present one embodiment of the packaging method and
apparatus of the present invention. As shown in these figures, plastic
package 10 houses an integrated circuit 12, which in one embodiment of the
present invention is a microprocessor. In addition, ﬂthou_gh a plastic
package is described for the embodiment of the present invention that is set

forth in Figures 1-3, it is to be understood that package 10 may be composed
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of other types of material. Package 10 has a plurality.of connectors 14 which
are affixed to the bottom- sufface of the package. These connectors form
contacts with metal pads on a-PC board, and thereby couf:le package 10 to the
PC board. For the embodiment of the present invention that is set forth in
Figures 1-3, the connectors are solder balls. However, as mentioned before,
other types of connectors (e.g., pins) can be used if their denslty and adjacent
'spacing are comparable to the ball density and adjacent ball spacing of BGA'
packages. IR | |

For the embodiment of the present invention that Figures 1-3 set
forth, package 10 has the following three layers of dielectric material: first
dielectric layer 16, second dielectric layer 18, and third dielectric layer 20. On
the top surface of the first dielectric layer of package 10, first metallized die
pad 22 is affixed to package 10. In one embodiment of 'the:'prés'ent. |
invention, first metallized die pad 22 is affixed to package 10 througha
lamination process. This die pad is electrically and thermally connected
through plated vias 24 to second metallized pad 26, which is attached to the
bottom surface of first dielectric layer 16. In turn, through solder balls 14a
coupled to second metallized pad 26, first metallized die pad 22 couples to a
first power supply signal on the PC board. In the embodiment of the
present invention that is set forth in Figures 1-3, the first power supply
signal is the core ground supply signal Vgs. However, it is to be understood
that the first power supply signal can be any one of a number of different
types of power supply signals. . .

Microprocessor die 12 is then attached to first metallized die pad 22 by
an eleétrically and thermally conductive adhesive. Microprocessor die 12
contains a plurality of bond pads including core ground bond pads 28,
peripheral ground bond pads 30, core Vcc bond pads 32, p'e'i‘iphefal Vee
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bond pads 34, and individual signal bond pads 36. The core ground bond
pads are all shorted together by wire bonding them to die pad 22. Thus, a
shortest electrical (i.e., lowest inductance) path__from the core ground bond
pads on the die to the core ground supply signal on the PC board is
established through first metallized die pad 22, vias 24, second metallized
pad 26, and solder balls 14a. This shortest path is independent of the die size
and package size. |

Package 10 also includes a first set of metal rings 38 that surround the
metallized pads on both the top and Bottom sides of first dielectric layer 16.
Top side ring 38a and bottom side ring 38b of the first set of metal rings are
electrically and thermally connected together through plated vias 40.
Through solder balls 14b, the botto_m side first metal ring couples to a
second power supply signal on tﬁe PC board. In the embodiment of the
present inverition that is set forth in.Fig_uzes 1-3, the second p_ower.s.upply
signal IS the core Vcc supply signal. However, it is to be understood that
the second power supply signal can be any one of a number of different
types of power supply signals. The core Vcc bond pads on the
microprocessor die are all shorted together by wire bonding them to the top
first metal ring. Thus, a short electrical (i.e., a2 low inductance) path from
the core Vce bond pads on the die to the core Ve supply signal on the PC
board is established through top first metal ring 38a, vias 40, bottom first
metal ring 38b, and the solder balls 14b. '

As further shown in the figures, package 10 also includes second set
of metal rings 42 that surround the metallized pads and first set of metal
rings on both the top and bottom surfaces of 'thé first dielectric layer 16. Top
side ring 42a and bottom side ring 42b of the second set of metal rings are
electrically and thermally con_nected together through plated vias 44._ The
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bottom side second metal ring is coupled to a third power supply signal on
the PC board through solder balls 14c ﬁat are attached to it. In the
embodiment of the present invention that is set forth in Figures 1-3, the
third power supply sigria_l'is the.peripheral ground supply signal Vssp.
However, it is to be understood that the third power supply signal can be
any one of a number of different types of power supply signal.s'.'

The peripheral ground bond pads on the microprocessor die are all
shorted together by wire bonding them to the top second metal ring. In this
manner, the second set of metal rings is used to couple the penphetal
ground bond pads on the die to the penpheral ground supply signal on the
PC board. This embodiment of the present mvenhon provides peripheral
power supply connections in order to isolate the power supplies that are
used by the mlcroprocessor s core actwmes (eg. instruction executions) -
from the "noisier” power supplies that are used for the mlCI‘OPI'OCeSSOI' s

peripheral activities (e.g., communication with other devices).

As further shown_hin the figures, package 10 also has two rows of bond
fingers. The first row of bond fingers 46 is-placed on the top surface of the
first dielectric layer 16 (which constitutes a first lower bonding shelf) along
with the metallized die pad 22, first top metal ring 38a, and second top metal
ring 42a. The first row of bond fingers 46 has a number of individual signal
bond fingers which are used for individual signal connections. More
specifically, a specific signal bond pad on the microprocessor die can be
coupled to a specific signal éoming from the PC board through wire bonding
the specific sighal bond pad to a specific signal finger; in turn, the spécific '
signal finger couples to an individual trace that traverses along the length
or width of the package (i.e., traverses élorfg’ either a portion of the length or
width of the package or the entire length or width of the package) to an
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individual via and an individual solder ball that receive the specific signal
on the PC bdard.

Second row of bond fingers 48 is placed on the toﬁ surface of the third
dielectric layer 20 (constituting a second higher bonding shelf), which itself
is positioned on top of the second dielectric layer 18. As shown in Figures 1-
3, the second and third dielectric layers surround first metallized die pad 22,
first top metal ring 38a, second top metal ing 42a, and first row of bond
fingers 46. In addition, the second and third dielectric layers are offset from
the central axis of the package by a predetermined amount so as to allow the
die pad, top metal rays, and fu'st row of bond fingers to be exposed.

~ The second row of bond fingers includes two types of bond fingers.
The first type of bond fingers are fourth power supply bond fingers 50,
which are shown in Figure 1 as the longer bond fingers. These fourth
power supply bond fingers traverse the edge of the cavity formed by first,
second, and third dielectric layers and couple to metallized plane 54 which
is positioned in between the top surface of the second dielectric layer and
the bottom surface of the third dielectric layer. This metallized plane
through at least one via couples to at least one solder ball, which in turn
couples to a fourth power supply signal on the PC board. In this manner, |
metallized plane 54 shorts all fourth power supply fingers to the fourth
power supply signal. | o -

In the embodiment of the present invention that is set forth in
-Figures 1-3, the foufth pow_er' supply signal is the peripheral Vcc supply
signal (Vcep). However, it is to be understood that the fourth power
supply signal can be any one of a number of differeht types of power supply
signals. In addition, as mentioned before, this embodiment of the present

invention provides peripheral Vcc supply signal connections in order to
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separate the Ve supply signal used for the core activities of 'thé .'
microprocessor from the "noisier” V¢ supply signal used for the

peripheral activities of the microprocessor. .

In the embodiment of the preseﬁt invention that is set forth in
Figures 1-3, the second row of bond fingers also mclude a second type of
bond fingers. However, it is to be understood that in altematlve '
embodiments of the present invention, the second row of bond fingers
could include only the fourth power supply bond ﬁngers n the
embodiment set forth in Figures 1-3, the second type of bond fingers on the
second row are additional individual signal bond fingers 52, whereby each
specific signal finger couples a specific signal bond pad on the
microprocessor die to a specific signal coming from the PC board through a
wire interconnect, a particular trace (traversing the length or width of the
package), a particular via, and a parficular solder ball. In this embodiment,.
the second row of individual signal bond fingers are provided in order to
allow adjacent individual signal bond pads on the die to couple to
individual signal bond fingers. More specifically, since currently the
minimum spacing that can be achieved between individual bond fingers is
200 microns, while the minimum separation that can be achieved between
individual bond pads is 100 microns, this embodiment of the present
invention providés a second row of signal fingers so as to allow adjacent
individual signal bond pads to couple to individual signal bond fingers.
Finally, package 10 has pl'asm: top 56 that further forms (alohg with the first,
second, and third dielectric layers) the cavity in which a moldmg compound

encapsulent is poured in order to enclose the top of the BGA package

Figure 4 presents the high pe_rformance integrated circuit package of

the present invention housing a microprocessor of a general purpose
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computer system. As shown in this figure, computer system 60 is housed
on printed circuit (PC) board 62 and includes bus 64, microprocessor 66, high
performance microprocessor package 68, power supply signal generator 70,
and memory 72. High performance microprocessor package 68 'couples-
microprocessor 66 to bus 64 in order to communicate power supply signals
and non-power supply signals between microprocessor 66. and devices
coupled to bus 64. For the embodiment of the present invention shown in
Figure 4, bus 64 couples microprocessor 66 to memory 72 and power supply
signal generator 70. However, it is to be understood that in alternative
embodiments of the present invention, microprocessor 66 can be coupled to
memory 72 and power supply signal generator 70 through two different
buses. In addition, in alternative embodiments of the present invention,
power supply signal generator 70 is not positioned on PC board 62 in order
to couple to bus 64. o

Thus, the .present_ _irlvenﬁon__hﬁs numerous advantages. For
exaniple, by using the shortest paths from the die to the PC board as the
power supply signal paths (i.e., by using the balls near the center of the
package for Ve and gmuﬁd coﬁnections), the present iniiention lowers the
power lbop inductance without using on-chip c_apacitdrs and capacitive
electrical planes. In addition, 'since.this' design uses the balls near the center
of the package for power suéply connectlons and the balls from the outer
rows of the package for the signal connections, the signal routing on the PC
board is simplified (i.e., additional routing layers are not needed to route the
balls near the center of the _pac.kage). Furthermore, the method and
apparatus of the present invention minimizes the multiple metal and
substrate layers by placing the die pad, and first and second top metal rings
on one bonding shelf (i.e., the first bonding shelf), which thereby makes
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areas outside the metal rings on the top side of the package available for

signal connections.

It will be recognized that the above described invention may be
embodied in other specific forms without departing from the spirit or
essential characterisﬁés of the disclosure. . For example, although the
description above is with respect to a package having two bonding shelves,
it will be understood by one skilled in the art that alternative embodiments
of the invention include integrated circuit packages having only one
bonding shelf. For instance, one embodgin_ient of the present invention has
only one bonding.she.lf (1) because, instead of fourth power supply bond
fmgers 50 and metalliz_éd plane 54, it uses a -thi_rd.set-;-of. metal rings
surrounding second set of metal rmgs 42 to -tl'.ouple. fourth power supply
bond pads 34 to the fourth power supply on the PC board, and (2) because:it
uses only one row of signal bond fingers (i.e., first row of signal bond fingers
46), surrounding metallized die pad 22, first top metal rmga6a, second top
metal ring 42a, and the third top metal ring, to couple individual signal
bond pads on the die to individual 'si’gna'l_s on the PC board. Thus, while
certain exemplary embodiments have been described and shown in the
accompanying drawings, it is to be understoodthat the invention is not to
be limited by the foregoing illustrative details, but rather is o be defined by
the appended claims. T R
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I claim:

1. A high performance integrated cii:cuit package for coupling to a
printed circuit (PC) board and for housing an integrated circuit die, the
integrated circuit die having a first power supply signal bond pad and a
second power supply signal bond pad, the package comprising:

a) a first dielectric layer; |

'b) a metallized die pad for electrically coupling to the PC board to
receive a first power supply signal, said metallized die pad affixed to the first
dielectric layer, said metallized die pad for housing sald integrated circuit
die and for coupling to said-_.f_irst powersupply signal bond pad; and

) a first metal ring surrounding the metallized die pad, said first
metal ring for electrically coupling to the PC board to receive a second
power supply signal and fbt_- couplmg to said second power supply signal
bond pad. | |

2. The high performance integrated circuit package of claim 1, wherein
the integrated circuit die further has a third powe_f supply signal bond pad,
the package further compris.ing a second metal ring surroﬁnding the first
metal ring, said second metal ring for electrically coupling to the PC board to
receive a third power supply signal and for coupling to said third power
supply signal bond pad.
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3. The high performance integrated circuit package of claim 2, wherein
the integrated circuit die further has a first non-power supply signal bond
pad, the package further comprising a first row of bond fingers surrounding
the second metal ring, said first row. of bond fingers having a first bond
finger for receiving a first non-power supply signal from the PC board and
for coupling to said first non-power supply signal bond pad.

4.  The high performance integrated circuit package of claim 3, wherein
the integrated circuit die further has a fourth power supply signal bond pad,
the package further comprising:

a) a second dielectric layer pbsiﬁoﬁéd on top of the first di electnc
layer so as to expo: se the metallized die pad, the metal rings, and the first
row of bond fingers; and

'b)  asecond row of bond fingers positionéfl on the second
dielectric layer, the second row of bond finger having a second bond finger
for receiving a fourth power supply signal from the PC board and for
coupling to said fourth power supply signal bond pad.

5.  The high performance infegrated circuit package of claim 4 further
comprising: = | -
a) a third dielectric layer positioned in between the first and the

second dielectric layers; and
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b) a metallized plane positioned in between the second and the
third dielectric layers, said metallized i:lane for coupling said fourth power
supply signal to said second bond finger. |

6. The high performance inteératec,i circuit package of claim 5, wherein
the integrated circuit die further has a second non-power supply signal bond
pad, the second row of bond fingers further having a third bond finger for
receiving a second non-power supply signal from the PC board and for
coupling to said second non-power supply signal bond pad.

7.  The high performance integrated circuit package of claim 5, wherein

said integrated circuit is a microprocessor.

8.  The high performance integrated circuit package of claim 5, wherein
said package is a ball grid array package.

9. A high performance integrated circuit package for coupling to a
printed circuit (PC) board, the package comprising: |

a) a first dielectric layer;

b) a metallized die pad for electrically coupling to the PC board to
receive a first power supply signal, said metallized die pad affixed to the first

dielectric layer;
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)  an integrated circuit die positiqned on top of said metallized
die pad so as to expose a portioh of the metalhzed die pad, said integratéd,
circuit die having a first power supply signal bond pad and a second powef
supply signal bond pad, said first power supply signal bond pad coupled to
the exposed portion of said metallized die pad; and

d) a first metal ring surrounding the metallized die pad, said first
metal ring for electrically coupling to the PC board to receive a second
power supply signal, said second power supply signal bond pad coupled to
the first metal ring. | :

10.  The high performance integrated circuit package of claim 9, wherein
the integrated circuit die further has a third power supply signal bond pad,
the package further comprising a second metal ring surrounding the first
metal ring, said second metal ring for electrically coupling to the PC board to
receive a third power supply signal, said third power supply signal bond pad
coupled to the second metal ring.

11.  The high performance integrated circuit package of claim 10, wherein
the integrated circuit die further has a first non-power supply signal bond
pad, the package further comprising a first row of bond fingers surrounding
the second metal ring, said first row of bond fingers having a first bond
finger for receiving a first non-power supply signal from the PC board, said
first non-power supply signal bond pad coupled to said first bond finger.
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12.  The high performance integrated circuit package of claim 11, wherein
the integrated circuit die further has a fourth power supply signal bond pad,
the package further comprising: -

a)  asecond dielectric layer positioned on top of the first dielectric
layer so as to expose the metallized die pad, the metal rings, and the first
row of bond fingers;

b)  a third dielectric layer positioned on top of the second dielectric
layer so as to expose the metallized die pad, the metal rings, and the first
row of bond fingers; and

c) a second row of bond fingers positioned on the third dielectric
layer, the second row of bond fiﬁger having a second bond finger for
receiving a fourth power supply signal, said second bond finger coupled to
said fourth power supply signal bond pad. '

13.  The high performance integrated circuit package of claim 12 further
comprising a metallized plane positioned in between the second and third
dielectric layers, said metallized plane for coupling said fourth power supply
signal to said second bond finger.

14.  The high performance integréted circuit package of claim 13, whérein
the integrated circuit die further has a second non-power supply signal bond
pad, the second row of bond fjnéers further having a third bdnd finger for
receiving a second non-power supply signal from the PC board, said third
bond finger coupled to said second non-power supply signal bond pad.
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15.  The high performance integrated circuit package of claim 13, wherein

said integrated circuit is a microprocessor.

16.  The high performance integrated circuit package of claim 13, wherein
said package is a ball grid array package.

17. A high performance integrated circuit package for couplmg toa
printed circuit (PC) board, the package compnsmg

a) a first dielectric layer having a top and a bottom surface;

b) a top metallized die pad affixed to the top surface of the fn'st« _
dielectric layer;

<) a bottom metallized pad for electrically coupling to the PC
board to receive a first power supply signal, said bottom metailized pad
affixed to the bottom surface of the first dielectric layer and electrically
coupled to the top metallized die pad;

d) an integrated circuit die positioned on top of said top
metallized die pad so as to expose a portion of the top metallized die pad,
said integrated circuit die having a first power' supply signal bond pad and a
second power supply signal bond pad said first power supply signal bond
pad coupled to the exposed portlon of said top metallized d1e pad
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e) a top first metal ring surrounding the top metallized die pad,

the second power supply signal bond 'pad coupled to the top first metal ring;

and

f) a bottom first metal ring for electrically coﬁplihg to the PC
board to receive a second power supply signal, said bottom first metal ring
surrounding the bottom metallized pad and electrically coupled to the top

first metal ring.

18. The high' performance intgg_r#ted circuit package of claim 17, wherein
the integrated circuit die further has a third power supply signal bond pad,
the package further comprising: |

| a)  a top second metal ring sufroﬁnding the top first metal ring,
the third power supply signal bond pad coupled to the top second metal
ring; and

b)  abottom second metal ting for electriéal‘ly coupling to the PC
board to receive a third power supply signal, said bottom second metal ring
surrounding the bottom first metal ring and coupled to the top second
metal ring. -

19.  The high performance integrated circuit package of claim 18, wherein
the integrated circuit die further has a first non-power supply signal bond
pad, the package further comprising a first row of bond fingers surrounding
the top second metal ring, said first row of bond fingers having a first bond
finger for receiving a first non-power supply signal from the PC board, said
first non-power supply signal bond pad coupled to said first bond finger.
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20.  The high performance integfated circuit package of claim 19, wherein
the integrated circuit die further has a fourth power supply signal bond pad,
the package further compnsmg '

a) a second dielectric layér_positioned on top of the top surface of
the first dielectric layer so as to expose the top metallized die pad, the top -
metal rings, and the first row of bond fingers;

b) a third dielectric layer positionéd on top of the second dielectric
layer so as to expose the tbp metallized die pad, the top metal rings, and the
first row of bond fingers; and ' I -

c) a second row of bond fingers positioned on top of the third
dielectric layer, the second row of bond finger havmg a second bond ﬁnger
for receiving a fourth power supply signal, said second bond finger coupled
to said fourth power supply signal bond pad.

21.  The high performance integrated circuit package of claim 20 further
comprising a metallized plane positioned in between the second and third
dielectric layers, said metallized plane for coupling said fourth power supply

signal to said second bond finger.

22.  The high performance integrated circuit package of claim 21, wherein
the integrated circuit die further has a second non-power supply signal bond
pad, the second row of bond fingers further having a third bond finger for
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receiving a second non-power supply signal from thé PC board, said third
bond finger coupled to said second nén-power supply signal bond pad.

23.  The high performance integrated circuit package of claim 21, wherein

said integrated circuit is a microprocessor.

24.  The high performance integrated circuit _packag_e-of claim 21, wherein
said package is a ball grid array package.

25. A computer system positioned on a printed circuit (PC) board, said

computer system comprising:
a) a bus;
b) a memory coupled to said bus; and

¢}  a high performance integrated circuit package coupled to said
bus and to said PC board, said package including:

a first dielectric layer having a top and a bottom surface;
a top metallized die pad affixed to the top surface of the first
dielectric layer; '

a _Bottom metalhzed pad for electrically cbupli_ng to the PC
board to receiw}e a first power sup'plj signal, sald bdﬁom metallized pad .
affixed to the bottom surface of the first dielectric layer and electrically
coupled to the top metallized die pad;
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an integrated circuit die positioned on top of said top
metallized die pad so as to expose a portion of the top metallized die pad,
said integrated circuit die having a first power supply signal bond pad and a
| second power supply signal bond pad, said first power supply signal bond
pad coupled to the exposed portibrf of sald top metallized die péd;

a top first metal ring surrounding the top metallized die pad,
the second power supply signal bond pad coupled to the top first metal ring;

and

a bottom first metal ring for électricall'y-: coupling to the PC
board to receive a second power supply signal, said bottom first metal ring
surrounding the bottom metallizéd pad and electrically coupled to the top
first metal ring. | - | |

26.  The computer system of claim 25, wherein the integrated circuit die
further has a third power supply signal bond pad, the package further

comprising:

a) a top second metal nng surrounding the top first metal ring,
the third power supply signal bond pad coupled to the top second metal

ring; and

b) a bottom second metal ring for electrically coupling to the PC
board to receive a third power supply signal, said bottom second metal ring
surrounding the bottom first metal ring and coupled"fo the top second

metal ring.
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27.  The computer system of clailh 26, wherein the integrated circuit die
further has a first non-power supply signal bond pad, the package further
comprising a first row of bond fiﬁgers surrounding the top second metal
ring, said first row of bond fingers having a first bond finger for receiving a
first non-power supply signal from the PC board, said first non-power
supply signal bond phd coup-led' to said first bond finger.

28. The computer system of claim 27, wherein the integrated circuit die
further has a fourth power supply signal bond pad, the package further

comprising:

a) a second dielectric layer positioned on top of the top surface of
the first dielectric layer so as to expose the top metallized die pad, the top
metal rings, and the first row of bond fingers;

b) a third dielectric layer positioned on top of the second dielectric
layer so as to expose the top metallized die pad, the top metal rings, and the
first row of bond fingers; and

) a second row of bond fingers positioned on top of the third
dielectric layer, the second row of bond finger having a second bond finger
for receiving a fourth power supply mgnal said second bond finger coupled
to said fourth power supply signal bond pad.

29.  The computer system of claim 28 wherein the pﬁckage further
comprises a metallized plane positioned in between the second and third
dielectric layers, said metallized plane for coupling said fourth power supply
signal to said second bond finger. |
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30. The computer system of claim 29, wherein the integrated circuit die
further has a second non-power supply signal bond pad, the second row of
bond fingers further h_aving a third bond finger for receiving a second non-
power supply signal from the PC board, said third boﬁd finger coupled to
said second non-power supply signal bond pad. '

31.  The computer system of claim 30, wherein said integrated circuit is a

microprocessor.

32.  The computer system of claim 31, wherein said package is a ball grid
array package. | |
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