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(57) ABSTRACT 

PoWer supplied to an information handling system electronic 
component through a circuit board has component package 
inductance parasitic effects compensated by con?guring con 
nections to the electronic component to have increased para 
sitic capacitance. For instance, poWer and ground vias that 
connect a processor to poWer and ground planes of the circuit 
board are aligned to create a desired parasitic capacitance that 
reduces the impact of parasitic inductance relating to signal 
compensation, poWer delivery and high speed decoupling. 
The desired distributed capacitance is modeled by altering the 
radius associated With the equivalent line charge of the poWer 
via, the distance associated With the line charges between 
poWer and ground vias, and the via barrel length. 
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SYSTEM AND METHOD FOR CAPACITIVE 
COUPLED VIA STRUCTURES IN 

INFORMATION HANDLING SYSTEM 
CIRCUIT BOARDS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] The present invention relates in general to the ?eld 
of information handling system circuit boards, and more par 
ticularly to a system and method for capacitive coupled via 
structures betWeen circuit board ground, poWer and circuit 
planes. 
[0003] 2. Description of the Related Art 
[0004] As the value and use of information continues to 
increase, individuals and businesses seek additional Ways to 
process and store information. One option available to users is 
information handling systems. An information handling sys 
tem generally processes, compiles, stores, and/or communi 
cates information or data for business, personal, or other 
purposes thereby alloWing users to take advantage of the 
value of the information. Because technology and informa 
tion handling needs and requirements vary betWeen different 
users or applications, information handling systems may also 
vary regarding What information is handled, hoW the infor 
mation is handled, hoW much information is processed, 
stored, or communicated, and hoW quickly and e?iciently the 
information may be processed, stored, or communicated. The 
variations in information handling systems alloW for infor 
mation handling systems to be general or con?gured for a 
speci?c user or speci?c use such as ?nancial transaction 
processing, airline reservations, enterprise data storage, or 
global communications. In addition, information handling 
systems may include a variety of hardWare and softWare 
components that may be con?gured to process, store, and 
communicate information and may include one or more com 

puter systems, data storage systems, and networking systems. 
[0005] Over the past several decades, information handling 
systems have steadily increased their capacity to process and 
store information in designs having compact footprints. 
These improvements have been largely based on the avail 
ability of processors to handle greater numbers of computa 
tions With increased speed by fabricating increased numbers 
of circuits Within a given siZe of semiconductor material. The 
processor designs have improved by increasing the number of 
cycles performed in a given time frame and decreasing the 
operating voltages. Improved processors alloW more rapid 
execution of application instructions for interaction With an 
information handling system user as Well as improved com 
munication of information through busses that interface vari 
ous components of an information handling system, such as 
memory, netWork interfaces and graphic display interfaces. 
Information handling system designers face a substantial 
challenge in interfacing the various components through a 
circuit board. For instance, design challenges include arrang 
ing components in a compact footprint With ease of assembly 
and adequate cooling. One type of circuit board-to-processor 
interface that has become increasingly common is the ball 
grid array (BGA) connector and socket. BGA sockets provide 
high density, high input/ output count packaging With reduced 
pin-to-pin trace gaps by distributing the ball and grid connec 
tions betWeen the processor and the circuit board. 
[0006] One dif?culty often faced in the design of informa 
tion handling system circuit boards is that the speed, density 
and poWer requirements of poWerful processors tend to gen 
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erate undesired electromagnetic effects and interference. For 
instance, parasitic inductance is associated With the physical 
structure of integrated circuits. The parasitic inductance tends 
to disrupt poWer supply to the integrated circuit, especially at 
current ?oWs having loWer voltages and greater transient 
surges to meet the demands of poWerful modern processors. 
Small parasitic effects have more pronounced effects on 
poWer delivery to processors, especially in transient condi 
tions, as operating voltages decrease. Discrete component 
solutions are typically employed to reduce the undesired 
impact on poWer supply and delivery, such as associating 
capacitance With a poWer supply circuit board Wire line to 
smooth, current ?oW during transient poWer demands. HoW 
ever, the ability of discrete component, solutions to compen 
sate for poWer delivery, decoupling and processor package 
parasitic effects has fallen behind as processor density has 
increased and supply voltage decreased, especially in highly 
utiliZed areas of a circuit board such as near BGA socket 
connectors. 

SUMMARY OF THE INVENTION 

[0007] Therefore a need has arisen for a system and method 
Which reduces poWer delivery, decoupling and package para 
sitic effects on information handling system circuit board 
designs. 
[0008] In accordance With the present invention, a system 
and method are provided Which substantially reduce the dis 
advantages and problems associated With previous methods 
and systems forpoWer supply to information handling system 
components through a circuit board. PoWer, ground and sig 
nal vias connecting With the component are con?gured 
according to one or more factors to create a desired level of 
parasitic capacitance. The parasitic capacitance offsets the 
impact of parasitic inductance associated With the component 
on the supply of poWer to the component, such as impacts 
relating to parasitic inductance that arise during poWer tran 
sients. 
[0009] More speci?cally, an information handling system 
circuit board has a ball grid array processor socket disposed 
on its surface plane to interface processor connectors With 
circuit board signal Wirelines through socket connectors. 
PoWer is provided to the processor from a poWer plane 
through a socket connector by a poWer via having a barrel 
length extending from the poWer plane to the socket. Ground 
is provided to the processor from a ground plane through a 
socket connector by a ground via having a barrel length 
extending from the ground plane to the socket. Application of 
poWer to the processor faces the parasitic inductance that 
disrupts poWer delivery, signal compensation and high speed 
decoupling. The poWer, ground and signal vias are con?gured 
to create a desired parasitic capacitance to offset the parasitic 
inductance. The desired parasitic capacitance is created by 
consideration of one or more factors including, the radius 
associated With the poWer via equivalent line charge, the 
distance associated With the line charges betWeen capaci 
tively coupled vias and the via barrel length. 
[0010] The present invention provides a number of impor 
tant technical advantages. One example of an important tech 
nical advantage is that coupled via structures reduce the 
impact of package parasitics, such as inductance, With the 
presence of greater parasitic capacitance. The increased para 
sitic capacitance reduces or eliminates the need for discrete 
component solutions and provides improved signal compen 
sation, poWer delivery and high speed decoupling. For 
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instance, greater parasitic capacitance of betWeen 0.1 pF and 
0.4 pF may be generated for each capacitively coupled via 
structure in highly utilized areas of a circuit board design, 
such as BGA locals, depending upon the spatial geometry of 
the coupled via structure. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 1] The present invention may be better understood, and 
its numerous objects, features and advantages made apparent 
to those skilled in the art by referencing the accompanying 
draWings. The use of the same reference number throughout 
the several ?gures designates a like or similar element. 
[0012] FIG. 1 an information handling system 10 having a 
circuit board and processor; 
[0013] FIG. 2 depicts a cutaWay vieW of a circuit board 
con?gured to create a predetermined parasitic capacitance 
that compensates for parasitic inductance; 
[0014] FIG. 3 depicts non-uniform charge distribution and 
equivalent line charge offset of a poWer and ground via; and 
[0015] FIG. 4 depicts parasitic capacitance associated With 
plural ground vias con?gured proximate a poWer via. 

DETAILED DESCRIPTION 

[0016] Information handling system poWer supply to loW 
voltage electronic components has the effect of parasitic 
inductance during poWer transients reduced by con?guring 
poWer and ground vias associated With the electronic compo 
nent to have a desired parasitic conductance. For purposes of 
this disclosure, an information handling system may include 
any instrumentality or aggregate of instrumentalities oper 
able to compute, classify, process, transmit, receive, retrieve, 
originate, sWitch, store, display, manifest, detect, record, 
reproduce, handle, or utiliZe any form of information, intel 
ligence, or data for business, scienti?c, control, or other pur 
poses, For example, an information handling system may be 
a personal computer, a netWork storage device, or any other 
suitable device and may vary in siZe, shape, performance, 
functionality, and price. The information handling system 
may include random access memory (RAM), one or more 
processing resources such as a central processing unit (CPU) 
or hardWare or softWare control logic, ROM, and/or other 
types of nonvolatile memory. Additional components of the 
information handling system may include one or more disk 
drives, one or more netWork ports for communicating With 
external devices as Well as various input and output (I/O) 
devices, such as a keyboard, a mouse, and a video display. The 
information handling system may also include one or more 
buses operable to transmit communications betWeen the vari 
ous hardWare components. 
[0017] Referring noW to FIG. 1, an information handling 
system 10 is depicted having processing components dis 
posed on a circuit board 12 to process information. For 
instance, a processor 14 couples to a socket 16, the socket 
physically securing the processor to circuit board 12 and 
electronically interfacing the processor With other processing 
components. Socket 16 has ball grid array contacts 18 that 
interface With Wirelines integrated along the surface of circuit 
board 12, such as a memory bus 20 connected to memory 22 
or an external bus 24 that communicates With processing 
components external to circuit board 12. The Wirelines are 
etched along the surface plane of circuit board 12 and pro 
tected by a covering insulating layer, although signal Wires 
may extend through various layers of circuit board 12. Signal 
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vias connect the Wirelines With the socket contacts 18 by 
extending vertically through the insulating layer. A poWer 
supply 26 provides poWer to one or more socket contacts 18 
through a poWer plane 28 of circuit board 12. A poWer via 
extends vertically betWeen poWer plane 28 and a socket con 
tact 18 to provide poWer to processor 14. The ground of 
information handling system 10 is the chassis 30 Which con 
nects to a ground plane 32 of circuit board 12. A ground via 
extends vertically betWeen ground plane 32 and a socket 
contact 18 to provide ground to processor 14. 

[0018] Application of poWer to processor 14 results in 
package parasitic effects, such as parasitic inductance and 
parasitic capacitance, that have intensi?ed impact on poWer 
delivery, high speed decoupling and signal compensation 
With increased processor speed, increased circuit board Wir 
ing density and reduced poWer voltages. In particular, para 
sitic inductance adversely impacts poWer delivery during 
transient conditions, especially Where processors poWer 
demands increase more instantaneously With relatively loW 
supply voltages. In contrast, parasitic capacitance tends to aid 
poWer delivery by reducing the impact of parasitic inductance 
during transient conditions. Inter via spatial relationships 
de?ne the amount of parasitic capacitance With strong depen 
dencies on via structure Within circuit board 12. For instance, 
in a typical circuit board design, a range of betWeen 0.1 pF 
and 0.4 pF of capacitance are available per via structure 
depending on the spatial via geometry. Con?guring poWer, 
ground and signal vias according to factors associated With 
parasitic capacitance alloWs the integration of a desired para 
sitic capacitance to a poWer delivery solution to the effects of 
parasitic inductance. For instance, the radius associated With 
the equivalent line charge of a poWer via, the distance asso 
ciated With the line charges betWeen associated poWer and 
ground vias and the via barrel length are used as factors to 
build a model and simulation of the circuit board that calcu 
lates the parasitic capacitance, such as the Q3D and Etch 
Spies modeling systems. The increase and locality of the 
capacitive parasitics through via con?guration offsets pack 
age inductance, appearing as distributed capacitance that pro 
vides local high speed decoupling at the socket contacts of an 
electronic component. 
[0019] Referring noW to FIG. 2, a side cutaWay vieW is 
depicted of a circuit board 12 con?gured to create a predeter 
mined parasitic capacitance that compensates for processor 
14 packaging parasitic inductance. PoWer via 34 is positioned 
in a predetermined proximity to ground via 36 to create a 
desired capacitance 38 related to current ?oW from applica 
tion of poWer to processor 14. Similarly, a buried ground via 
extends from ground plane 32 to a position proximate to one 
or more signal Wirelines 20 to create a desired capacitance 
associated With communication of signals through the signal 
Wireline 20. Vias are capacitively coupled in this manner to 
create a desired distributed capacitance by modeling and 
simulating circuit board con?gurations to identify via posi 
tions having the desired parasitic capacitance. For instance, 
poWer or signal vias are paired With one or more ground vias 
or buried ground vias to form a structure having a desired 
parasitic capacitance. With more complex modeling, multiple 
structures, each having multiple vias, are de?ned to provide 
capacitance that offsets the effects of parasitic inductance in 
combination With conventional discrete component solu 
tions. The buried ground vias may be routed throughout the 
proximity of processor 14 in various shapes and may encase 
or partially encase poWer or signal vias in a cylinder shape 
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that surrounds the power or signal via. In one embodiment, 
processor 14 socket connection de?nitions are de?ned to 
increase the utility of capacitively coupled via structures that 
create capacitance by application of poWer to the processor. 
For instance, signal, ground and poWer connections of the 
processor are positioned on the processor to support creation 
of desired capacitance by vias connecting to the signal, 
ground and poWer connections through the circuit board. 
[0020] Referring noW to FIGS. 3 and 4, top vieWs of various 
con?gurations of poWer and ground vias are depicted to illus 
trate factors associated With creation of desired parasitic 
capacitance. FIG. 3 depicts a non uniform charge distribution 
and equivalent line charge offset of a single pair of a poWer via 
34 and ground via 36. One factor applied to increase parasitic 
capacitance to a desired level is the radius 42 of poWer via 34 
and the radius 44 associated With the poWer via equivalent 
line charge. In FIG. 3, the equivalent line charge radius 44 is 
offset from the physical via radius 42 due to the non-unifor 
mity of charge distribution from the proximity of the single 
ground via 36. By comparison, the equivalent line charge 
radius and physical radius of FIG. 4 overlap due to the uni 
form charge distribution provided by plural ground vias. 
Another factor applied to increase parasitic capacitance to a 
desired level is the distance associated With the line charges 
betWeen capacitively coupled vias, depicted by numeral 46 of 
FIG. 3 and measured as the separation betWeen the equivalent 
line charge radii 44 of poWer via 34 and ground via 36. 
Another factor is the via barrel length of the poWer and ground 
vias, measured as the vertical distance from a socket connec 
tion to termination in the poWer or ground planes. 
[0021] Although the present invention has been described 
in detail, it should be understood that various changes, sub 
stitutions and alterations can be made hereto Without depart 
ing from the spirit and scope of the invention as de?ned by the 
appended claims. 

1.-8. (canceled) 
9. An information handling system comprising: 
a circuit board operable to support electronic components, 

the circuit board having a surface plane, a poWer plane 
and a ground plane; 

an electronic component socket coupled to the circuit 
board surface plane; 
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plural Wirelines disposed in the circuit board and interfaced 
With the socket, the Wirelines operable to communicate 
signals With the socket; 

an electronic component coupled to the socket and oper 
able to process information for communication as sig 
nals through the socket and Wirelines, the electronic 
component operating With parasitic inductance and 
capacitance; 

one or more poWer vias interfacing the socket to the poWer 
plane; and 

one or more ground vias interfacing the socket to the 
ground plane; 

Wherein the poWer vias and ground vias are con?gured 
according to one or more factors associated With 
increased parasitic capacitance that offsets the effects of 
the parasitic inductance. 

10. The information handling system of claim 9 Wherein 
the one or more factors comprise the radius associated With 
the equivalent line charge of the poWer via. 

11. The information handling system of claim 9 Wherein 
the one or more factors comprise the distance associated With 
the line charges betWeen a poWer via and a ground via. 

12. The information handling system of claim 9 Wherein 
the one or more factors comprise the length of one or more of 
the vias. 

13. The information handling system of claim 9 Wherein 
the electronic component comprises a processor packaged 
Withball grid array connectors and the socket comprises a ball 
grid array socket con?gured to accept the processor. 

14. The information handling system of claim 9 further 
comprising one or more buried vias integrated Within the 
circuit board and interfaced With the ground plane, the buried 
via disposed to according to the one or more factors to 
increase parasitic capacitance. 

15. The information handling system of claim 14 Wherein 
the buried via at least partially encircles a poWer via. 

16. The information handling system of claim 14 Wherein 
the buried via at least partially encircles a via associated With 
communication of a signal. 

17.-20. (canceled) 


