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HIGH PERFORMANCE INTEGRATED CIRCUIT PACKAGE 

BACKGROUND OF THE IN\1ENTIQN 

1. Fidd of the lountion 

The present invention relates to the field of high performance 

integrated circuit packaging. 

2. Art Backpnmd 

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 packaging for microproce&sors. Second, the high 

instruction execution speed of microprocessors requires the packaging to 

minimize the time for removing and supplying the transient power supply 

currents (e.g., the transient ground and the transient Vee supply currents) 

to the microprocessor die, in order to allow 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 shortest paths from the printed circuit (PC) board to the die 

for the power supply signals (e.g. the ground supply signal and the Vee 

supply signal). In other words, energy is 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 Jess obstructions (i.e., 

resistance and inductance) in the pa~. F~rthermort?, the time fc>r 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 supply 
. ,, . 

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

In the past, microprocessors have been packaged inostly in ceramic 

pin grid array packages, because the pri;or art solutions for shortening the 

power supply signal paths (from the ~ board to the die) often cannot be 

successfully implemented in o~r types ~f packaging. One prior art 

method for shortening the power sigi)al paths is the placement of capacitive 

electrical planes within the padcage. These capacitive electrical planes 

(which are also called thin hiyer capacitoq;) are connected to ~ power 

supply signals, and thus pl'Ovide a local on-chip power source that can be 

quickly accessed by the die. 

Unfortunately, capacitive elec~l planes 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 cerami~ packages have high dielectric constants 

and provide for small separation distances; capacitive electrical planes can 

be implemented in ceramic paclcages. 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 ai't 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. HoweV'er, 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 co&t effectively conserve 

energy and time in delivering the power supply signals from the PC board 

to the die. More specifically, a packaging rilethod 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 eleetrical 

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 mvention to provide a packaging method 

and apparatus for microprocessors that w~uld cost effe~vely conserve 

energy and time in delivering 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 apparatus for microprocessors that would provide 

for the shortest power signal path& from the PC board to the die without the 

use of capacitive electrical plBnes and withoQt the use of chip capacitors. 

These and other objectJ of the present invention are accomplished by 

a high performance integratecJ ciJ"Cllit ·package which is placed on a printed 

circuit (PC) board. This high performance package has a first dielectric layer, 

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 ~ PC board to reteive 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 $Upply plane and a second power supply 

plane coupling the first and the secon4 pow~ 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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BRIEF DESCBimON OF mE DRAWJNGS 

The objects and· advantages of the present invention will become 

more readily apparent to those ordinarily skilled iri the art after reviewing 

the following detailed description and. accompanying drawings, wherein: 

Figure 1 presents a t<>p view of a ball gnd ~y package for one 

embodiment of the present invention; 

Figure 2 presents a side cross-sectional view of the ball grid. array 

package of Figure 1; 

Figure 3 presents an enlarged ~SS-sectional view of the ball grid 

array package of Figure 1. 

Figure 4 presents the high performance integrated cireuit package of 

the present invention housing a miaoprocessor of a general purpose 

computer system~ 

· .. ~· 
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DETAILED DESCBlptjoN OFIBJi JNVENtf<>N 

The present invention provides an integrated circuit packaging 

method and apparatus that taiq!s advantage of the high performance 

qualities of ball grid array (BGA) pa,Jckage!5. More specifically, siil.ce solder 

balls can be affixed to integrate4 drcu.it pa~kages with relatively small 

distances (e.g., 50 mils) between adj~nt balls, BGA packages have a high 

solder ball density. In turn" the ~gh 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 eq>lanation numerous 

details are set forth in order to prQYide a thorough understanding of the 

present invention. However, it 'Will be apparent to one skilled in the art 

that these specific details are not required in order to practice the 4'tvention. 

For example, although the following description of f:he invention is with 

respect to BGA packages, it will be understood by one skilled in the art that 

pin grid array (PGA) packages can be used to implement the present 

invention if their pin density ~d adj~c;ent pin spacing are comparable to 

the ball density and adjacent ball $pacing 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, although a plastic 

package is described for the embodiment of the present invention that is set 

forth in Figures 1-3, it is to be ~derstood that package 10 may be composed 
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of other types of material. Package 10 has a plura1ity.of connectors 14 which 
. . ·. ·' . . .. · 

are affixed to the bottom surface of the package. These connectors form 

contacts with metal pads on a PC board, and ~ereby couple package 10 to the 

PC board. For the embodinient of the present invention that is set forth in 

Figures 1-3, the connectors are s0lder balls. However, as mentioned before, 

other types of connectors (e.g., pins) can be used if their density and adjacent 

spacing are comparable to the ball density and adjacent ~l spacing of BGA 

packages. 

For the embodiment of the present invention that Figures 1-S 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. ·1n one embodiment' of the present 

invention, first metallized die pad 22 is affixed to package 10 through a.·.: 
lamination process. This die pad is· electri~y 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 tum, 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 V55. However, 1t 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 electrically and thermally oonductive adhesive; Microprocessor.· die 12 

contains a plurality of boild pads including core ground bond pads 28, 

peripheral ground bond pads 30, core Vee bond pads 32, peripheral 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 4ie pad 22, vias 2.4, second metallized 

pad 26, and solder balls 14a. This short:est path is independent of the die s~e 

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~ of metal rings are 

electrically and thermally connected together through plated vias 40. 

Through solder balls 14b, the bottom side first metal ring COllples to a 

second power supply signal on the PC board. Jn the embodiment of the 

present invention that is set forth in Figures 1-3, the second power supply 

signal is the core Vee 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 Vee 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., a low inductance} path from 

the core Vee bond pads on the die to the core Vee 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 ~lso includes second set 

of metal rings 42 that surrolµld the metallized pads and first set of metal 

rings on both the top and botto;i:Jl surfaces of the first diele.ctric layer 16. Top 

side ring 42a and bottom side ting 42b of the second set of metal rings are 

electrically and thermally connected tQgether througll plated vias 44. The 



W096123320 PCl'/US'6/0CMOO 

9 

bottom side second metal ring is coupled to a··third power supply signal on 

the PC board through solder balls 14c that are attached to it. In the 

embodiment of the present invention that is set rorth in Figures 1-3, the 

third power supply signal 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 signals. 

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 periphentl 

ground bond pads on the die to the peripheral grolmd supply signal on the 

PC board. This embodiment of the present invention provides peripheral 
. ' 

power supply connections in order to· isolate the power supplies that are 

used by the microproce8sor's core activities (e.g., instruction executions) 

from the "noisier" power supplies that are used for the microprocessor's >' 

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

As further shown in the figures, package 10 also has two rows of bond 

fingers. The first row of bond fingers 46 is·placed on the top s\ll'face 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 coming from the PC board through wire bonding 

the specific signal bond pad to a specific signal finger;· in tum, the specific 

signal finger couples to an individual ;trace' that traverses along the length 

or width of the package (i.e., traverses along 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 individu~ solder ball that receive the specific signal 

on the PC board. 

Second row of bond fingers 48 is placed on the top surface of the third 

dielectric layer 20 (constituting • second J::llgher bonding shelf), which itself 

is positioned on top of the second dielectric layer 18. As shown in Figures t-

3, the second and tJ:Urd dielectric layers surround first metallized di~ pad 22, 

first top metal ring 38a, second top metal ring 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 precletemtjned amount so as to allow the 

die pad, top metal rays, and first 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 l as the longer bond fingers. These fourth 

power supply bond fingers traverse the edge of the cavity formed by first, 

secortd, 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 tum 

couples to a fourth power supply signal on the PC board. In this manner, 

metallized plane 54 shorts all fuurth power supply fingers to the fourth 

power supply signal. 

In the embodiment of the present invention that is set forth in 

·Figures 1-3, the fourth power supply signal is the peripheral Vee supply 

signal (V eeP > • However, it is to be understood that the fourth power 

supply signal can be any one oi a number of different types of power supply 

signals. In addition, as .mentioned before, this embodiment of the present 

invention provides peripheral Vee supply signal connections in order to 
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separate the Vee supply signal used for the core activities. of the 

microprocessor from the "noisier" Vee supply signal used for the 

peripheral activities of the microprocessor'. . 

In the embodiment of the present invention that is set forth in 

Figures·1·3, the second row of bond fingers also include a second type of 

bond fingers. However, it is to be understood that in alternative 

embodiments of the present tnvention, the second row of bond fingers 

could include only the fourth power supply bond fingers. In 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 tl\~gh a 

wire interconnect, a particular trace (traversing the length or width of the 

package), a particular via, and a particular solder ball. In this embo.diment;:. 

the second row of individual .signal bond fingers are provided in order to 

allow adjacent individual sip 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 provides 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 plutic top 56 that further forms {along with the first, 

second, and third dielectric layers) the cavity in which a molding compound 

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

Figure 4 presents the high performance 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 ~ 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 ~ and devices 

coupled to bus 64. For the embodiment of the-present inyention 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. 

Thus, the present invention _has numerous advantages. -For 

example, 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 Vee and ground connections), the present invention lpwers the 

power loop inductance without using on-chip capacitors and capacitive 

electrical planes. In addition, since this design ~ the balls J:J~ar the center 

of the package for power supply connections 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 package). 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 inyention may be 

embodied in other specifi.c forms without depaning from the spirit or 

essential characteristics of the disclosure •. For. exainple, although the 

description above is with respect to a package having two. bonding. shelves, 

it will be understood by one skilled in the art. ~t alternative embodiments 

of the invention include. integrated circuit. packages .having only one 

bonding shelf. For instance, one embodiment of the present invention has 

only one bonding shelf (1) beca11$e, in$tead of fourth power supply bond 

fingers 50 and metallized plane 54, it uses a third .set of metal rings 

surrounding second ~ of metal rings 42 to coup~ 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 ring 36a, second top 

metal ring 42a, and the third top. metal ring, to couple individual signal 

bond pads on the die to indiVidual signals on the Pc board. Thus, while 

certain exemplary. embodiments have been described and· shown in the 

accompanying drawings, it is to be understood that the invention is not to 

be limited by the foregoing illustrative details, but rather is tO be defined by 

the appended claims. 
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CLAIMS 

lclaim: 

1. A high ·performance integrated ckcuit package for coupling to a 

printed circuit (PC) board arid 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 qie pad for housing s~icl integrated circuit 

die and for coupling to said ~rst power supply signal bond pad; and 

c) a first metal ring surrounding the metallized d•e pad, said first 

metal ring for electrically coupling to ~e PC board to receive a second 

power supply signal and for c.oupling to said second power supply signal 

bond pad. 

2. The high performance integrated circuit package of claim 1, wherein 

the integrated circuit die furth~r 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 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 positioned on top of the first dielectrlc 

layer so as to expose the metallized die pad, the metal rings, and the first 

row of bond fingers; and 

b) a second row of bond fingers positioned on the secand 
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 integrated 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 positione~ in between th~ second and the 

third dielectric layers, said metallized plane for coupling said fourth power 

supply signal to said second bond finger. 

6. The high performance integr!'teq 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 cireuit package of claim 5, wherein 

said integrated circuit is a micropr6cessor. 

8.. The high performance integrated circuit package of claini 5, wherein 

said package is a ball grid array package. 

9. A high performance integrated circuit package for couplirig to a 

printed circuit {PC) board, the package comprising: 
. . 

a) a first dielectric Iarer; 

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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c) an integrated circuit die positioned on top of said metallized 

die pad so as to expose a portion of the metallized die pad, said integrated 

circuit die having a first power supply signal bond pacl and a second power 

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) a second dielectric layer positioned on top of the first dielectric 

layer so as to expose the metallW!d die pad, the metal rings, and the first 

row of bond fingers; 

b) a third dielectric layer positioned on top of the iecond 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 b91ld fingers positioned on the third dielectric 

layer, the second row of bond finger 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 positianecl in between the second and third 

dielectric layers, said metallized plane foJ" coupling said fourth power supply 

signal to said second bond finger. 

14. The high performance integrated circuit package of claim 13, 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, 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 coupling to a 

printed circuit (PC) board, the package comprising: 

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 firs~ 

dielectric layer; 

c) a bottom metallized pad for electrically coupling to the PC 

board to receive a first power supply signal, said bottom metallized 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 ha.ving 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 portion of said top metallized di~ 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 coupling 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 integrated d;rcuit 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 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 to the top second 

metal ring. 

19. The high performana: 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 integrated circuit package of claim 19, 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 

c) 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· 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 pond. finger for 

.· ,, . 

·i:. 
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receiving a second non-power ~upi>ly signal from the PC board, said third 

bond finger coupled to said sea>nd non-power supply signal bond pad. 

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

said integrated circuit is a miq<)processor. 

24. The high performance integrated circuit package 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 

c) a high performance integrated circuit package coupled to said 

bus and to said ~board, said pa~ge including: 

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

a top metallized ctie pad affixed to the top surface of the first 

dielectric layer; 

a bottom metallized pad for electrically coupling to the PC 
. . . . . 

board to receive a first power supply signal, said bottom 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 portion of said top metallized die pad; 

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 electrically· eoupling 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. 

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 ring 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 to the top second 

metal ring. 

'I • : '! ;.•: 
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27. The computer system of claim 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 fingers slirrounding 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. 

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 ~se the top m~allizeq 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 toy metal rings, and the 

first row of bond fingers; and 

c) 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 signal, said second bond finger coupled 

to said fourth power supply signal bond pad. 

29. The computer system of claim 28 wherein the package 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 having a third .bond 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. 

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

microprocessor. 

32. The computer system of clilim 31, wherein said package is a ball grid 

array package. 


