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ABSTRACT OF THE DISCLOSURE

A technigque for reducing the number of 1layvers 1in a
multilayer signal routing device 1s disclosed. In one
particular exemplary embodiment, the technigque may be realized
as a method for reducing the number of layers in a multilaver
signal routing device having a plurality of electrically

conductive signal path layers for routing electrical signals

to and from at least one electronic component mounted on a

surface of the multilayer signal routing device. In such a

case, the method comprises routing electrical signals on the

plurality of electrically conductive signal path layers in the

multilayer signal routing device for connection to and from a

high density electrically conductive contact array package

based at least 1n part upon at least one of an electrically
conductive contact signal type characteristic and an

electrically conductive contact signal direction

characteristic.
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FIELD OF THE INVENTION
The present 1invention relates generally to multilayer
signal routing devices and, more particularly, to a technique

for reducing the number of layers in a signal routing device.

BACKGROUND OF THE INVENTION
The making of electrical connections between electronic
components has long been accomplished using printed circuit
boards. The first such circuit boards had only a single
signal layer on a top surface thereof for routing electrical

signals between electronic components mounted thereon. These

single signal layer circult boards have severe limitations
with regard to the number of electrical signals that can be
routed Dbetween electronic components mounted on the same
circuit board. That is, the number of electrical signals that
can be routed between electronic components mounted on a
single signal layer circuit board 1s limited by the amount of
area on the single signal layer.

The area limitations associated with single signal laver
circulit boards led to the development of multilayer printed
circuit boards. Such multilayer printed circuit boards may be
either single or double-sided and may have multiple signal
layers on the surface of and buried within the multilaver
printed circuit boards. Thus, such multilayer printed circuit

boards have allowed a 1large 1increase 1n the number of
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electrical signals that may be routed between electronic
components mounted on the same circuilt board.

The use of multilayver printed circuit boards has been
particularly beneficial when using electronic components
having high density packages. That 1s, electronic components
having high density packages generally require multiple layers
of a multilayer printed circuit board to make electrical
connections with other electronic components mounted on the
same cilrcuit board. In fact, the density of electronic

gt

component packages typically dictates the number of layers

that must be provided by the multilayer printed circuit board
upon which the electronic component 1s mounted. While the
number of layers that may be provided by a multilayer printed
circuit board 1s theoretically unlimited, problems occur when
the number of layvers 1in a multilayer printed circuit board
exceeds a reasonable number, particularly when trying to route
high speed electrical signals between electronic components.
For example, when making electrical connections between
different layers in multilayer ©printed circult Dboards,
electrically conductive vias are generally used. While these
electrically conductive vias allow direct vertical electrical
connections to be made between different layers within a
multilayer ©printed <circuit  board, there are 1ntrinsic

parasitics associated with these electrically conductive wvias

that can adversely affect the performance of signals
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propagating therethrough. That 1is, these electrically
conductive vias have intrinsic parasitic resistance,
capacitance, and 1inductance, which can adversely affect

signals propagating along each electrically conductive via.
In addition, these 1intrinsic parasitics can also have an
adverse effect on the manufacturability of a printed circuilt
board and thus the cost thereof. Because of their adverse
affect on signal performance, these intrinsic parasitics can
also limit the bandwidth of signals propagating along each
electrically conductive via. These adverse affects only
increase as the number of layers 1n a multilayer printed
circult board increase.

In view of the foregoing, 1t would Dbe desirable to
provide a technique for 1increasing the number of electrical
connections that may be made between electronic components
mounted on a multilayer printed circult Dboard without
increasing the number of layers 1in the multilayer printed
circult board. More particularly, it would be desirable to
provide a technique for reducing the number of lavers 1in a
multilayer signal routing device 1n an efficient and cost

effective manner.

SUMMARY OF THE INVENTION
According to the present invention, a technique for

reducing the number of layers 1in a multilayer signal routing
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device 1s provided. In one particular exemplary embodiment,
the technique may be realized as a method for reducing the
number of layers 1n a multilayer signal routing device having
a plurality of electrically conductive signal path lavers for
routing electrical signals to and from at least one electronic
component mounted on a surface of the multilayer signal
routing device. In such a case, the method comprises
receilving electronic component 1information including an
electrically conductive contact count characteristic, an
electrically conductive contact pitch characteristic, an
electrically conductive contact signal type characteristic,

and an electrically conductive contact signal direction

characteristic for at least one electronic component. The
method also comprises 1dentifying an electronic component
having a high density electrically conductive contact array
package based at 1least 1in part upon at least one of the
electrically conductive contact count characteristic and the
electrically conductive contact pitch characteristic. The
method further comprises routing electrical signals on the
plurality of electrically conductive signal path layers in the

multilayer signal routing device for connection to and from

the high density electrically conductive contact array package
based at least 1n part upon at least one of the electrically

conductive contact signal type characteristic and  the
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electrically conductive contact signal direction
characteristic.

In accordance with other aspects of this particular
exemplary embodiment of the present i1invention, the method may
further Dbeneficially comprise forming a plurality  of
electrically conductive vias 1n the multilayer signal routing
device extending from the surface of the multilayer signal
routing device to one of the plurality of electrically
conductive signal path layers, wherein the plurality of
electrically conductive vias are arranged so as to form a
channel in another of the plurality of electrically conductive
signal path layers beneath the plurality of electrically

conductive wvias. If such 1s the case, the channel may

beneficially be configured to have a 1linear, circular,
diamond, curved, stepped, staggered, or random shape, O0Or a
combination thereof. Also, the channel may beneficially be
configured to be 1in a vertical, horizontal, diagonal, or
random direction, or a comblnation thereof. Further, the
plurality of electrically conductive vias may beneficially
further extend from the surface of the multilayer signal

routing device to different ones of the plurality of

electrically conductive signal path layers.
The plurality of electrically conductive wvias may
beneficially form at 1least a portion of an electrically

conductive contact array for mating with the high density
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electrically conductive contact array  package of the
electronic component, wherein at least a portion of the
plurality of electrically conductive vias may beneficially be
positioned inside the electrically conductive contact array
such that the channel 1s correspondingly formed inside the
electrically conductive contact array. Also, the multilayer
signal routing device may beneficially have an array of
electrically conductive contacts formed on the surface thereof
for mating with the high density electrically conductive
contact array package of the electronic component, wherein at

least a portion of the plurality of electrically conductive

vias may Dbeneficially Dbe formed outside the array of

el

electrically conductive contacts, wherein each of the portion

the plurality of electrically conductive vias may

1

O:
beneficially be electrically connected to peripheral ones of
the electrically conductive contacts on the surface the
multilayer signal routing device.

The plurality of electrically conductive vias may
beneficially form at least a portion of an electrically
conductive contact array for mating with the high density
electrically conductive contact array  package of the

electronic component, wherein at 1least a portion of the
plurality of electrically conductive vias may beneficially be
positioned within the electrically conductive contact array

such that the channel extends across the electrically
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conductive contact array. Also, the plurality of electrically
conductive vias may beneficially form at least a portion of an
electrically conductive contact array for mating with the high
density electrically conductive contact array package of the
electronic component, wherein the electrically conductive
contact array may beneficially have a square, triangular,
circular, or random electrically conductive contact pattern,
or a combination thereof. Further, at 1least two of the
electrical signals may beneficially be differential electrical
signals, wherein the differential electrical signals may

beneficially be at least partially routed together in the

channel formed i1in another of the plurality of electrically

conductive signal path layers beneath the plurality of

electrically conductive vias.

In accordance with further aspects of this particular
exemplary embodiment of the present invention, the multilayer
signal routing device may beneficially have at least one
electrically conductive power layer for providing power to the
electronic component mounted on the surface of the multilayer
signal routing device. If such i1is the case, the method may
further beneficially comprise forming a plurality of
electrically conductive vias 1n the multilayer signal routing
device extending from the surface of the multilayer signal
routing device to at least one of the at least one

electrically conductive power layer, wherein each of the



CA 02438751 2007-06-14

plurality of electrically conductive vias may beneficially be
electrically connected to at least one respective electrically
conductive power contact on the surface of the multilaver
signal routing device, and wherein each of the at least one
electrically conductive power contact may beneficially form a
portion of an electrically conductive contact array for mating
with the high density electrically conductive contact array
package of the electronic component. If such 1s the case, a
channel may beneficially be formed in each of the plurality of
electrically conductive signal path layers beneath the
electrically conductive power contacts.

In accordance with still further aspects of this

particular exemplary embodiment of the present invention, the

multilayer signal routing device may beneficially have at
least one electrically conductive ground layer for providing a
ground reference to the electronic component mounted on the
surface of the multilayer signal routing device. If such 1is
the case, the method may further beneficially comprise forming
a plurality of electrically conductive vias in the multilaver
signal routing device extending from the surface of the

multilayer signal routing device to at least one of the at

least one electrically conductive ground layer, wherein each
of the plurality of electrically conductive vias may
beneficially Dbe electrically connected to at Jleast one

respective electrically conductive ground contact on the
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surface of the multilayer signal routing device, wherein each
of the at least one electrically conductive ground contact may
beneficially form a portion of an electrically conductive
contact array for mating with the high density electrically
conductive contact array package of the electronic component.
It such 1s the case, a channel may beneficially be formed in
each of the plurality of electrically conductive signal path

layers beneath the electrically conductive ground contacts.

In accordance with additional aspects of this particular

exemplary embodiment of the present invention, the multilayer
signal routing device may beneficially have at least one
electrically conductive shared power /ground layer for
providing power/ground to the electronic component mounted on

e

the surface of the multilayer signal routing device. If such
@]

1s the case, the method may further comprise forming a

plurality of electrically conductive vias in the multilayer

signal routing device extending from the surface of the

F
—

multilayer signal routing device to at least one of

the at

least one electrically conductive shared power/ground layer,
wherein each of the plurality of electrically conductive vias
may beneficially be electrically connected to at least one
respective electrically conductive power/ground contact on the
surface of the multilayer signal routing device, wherein each
of the at least one electrically conductive power/ground

contact may Dbeneficially form at least a portion of an

10
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electrically conductive contact array for mating with the high
density electrically conductive contact array package of the
electronic component. If such 1s the case, a channel may
beneficially be formed 1n each of the plurality of
electrically conductive signal path layers beneath each of the
at least one electrically conductive power/ground contact.

In accordance with still additional aspects of this
particular exemplary embodiment of the present invention, the
surface of the multilayer signal routing device may
beneficially be an 1nner surface of the multilayer signal

routing device and the at least one electronic component may

beneficially be mounted on the 1nner surface of the multilaver

signal routing device. If such 1s the case, the at least one

electronic component may beneficially have at least one first

electrically conductive contact formed on a first side
thereof, wherein the at 1least one first electrically
conductive contact may beneficially be electrically connected
to at least one first corresponding electrically conductive
contact formed on the inner surface of the multilayer signal
routing device. Optionally, the at 1least one electronic
component may beneficially have at least one second
electrically conductive contact formed on a gecond side
thereof, wherein the at least one second electrically
conductive contact may beneficially be electrically connected

to at least one second corresponding electrically conductive

11
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contact formed on another i1nner surface of the multilayer
signal routing device.

The present i1invention will now be described 1in more
detail with reference to exemplary embodiments thereof as
shown 1in the appended drawlngs. While the present 1invention
1S described below with reference to preferred embodiments, 1t
should be understood that the present invention 1s not limited
thereto. Those of ordinary skill in the art having access to
the teachings herein will recognize additional
implementations, modifications, and embodiments, as well as
other fields of use, which are within the scope of the present
invention as disclosed and claimed herein, and with respect to

which the present invention could be of significant utility.

BRIEF DESCRIPTION OF THE DRAWINGS

—
p—

In order to facilitate a more full understanding of

the
present 1invention, reference 1s now made to the appended
drawings. These drawings should not be construed as limiting
the present invention, but are intended to be exemplary only.

Figure 1 1s a side cross-sectional view of a multilayer
printed circuit board 1n accordance with the present
invention.

Figure 2 shows a layout of a surface mount grid array

package of an electronic component having 1247 input/output

(I/0) contacts.

12
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Figure 3 shows one quadrant (1.e., the lower right
quadrant) of the layout shown in Figure 2.

Figure 4 shows a portion of the primary layer of the
multilayer printed circuit board shown 1in Figure 1.

Figure 5 shows a portion of a first power/ground plane
layer of the multilayer printed circuit board shown in Figure
1.

Figure 6 shows a portion of a first signal layer of the
multilayer printed circuit board shown 1n Figure 1.

Figure 7 shows a portion of a second power/ground plane

layer of the multilayer printed circuit board shown in Figure

1.

Figure 8 shows a portion of a second signal layer of the
multilayer printed circuit board shown in Figure 1.

Figure 9 shows a portion of a third power/ground plane
layer of the multilayer printed circuit board shown in Figure
1.

Figure 10 shows a portion of a fourth power/ground plane
lavyer of the multilayer printed circuit board shown in Figure
1.

Figure 11 shows a portion of a third signal layer of the
multilaver printed circuit board shown 1n Figure 1.

g

Figure 12 shows a portion of a fifth power/ground plane

layer of the multilayer printed circult board shown in Figure

1.

13
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Figure 13 shows a portion of a fourth signal layer of the
multilayer printed circuit board shown in Figure 1.

Figure 14 shows a portion of a sixth power/ground plane
layer of the multilayer printed circuit board shown 1n Figure
1.

Figure 15 shows a portion of the secondary layer of the
multilayer printed circuit board shown i1n Figure 1.

Figure 16 shows an alternative embodiment of a portion of
the primary layer of the multilayer printed circuit Dboard
shown i1n Figure 1.

Figure 17 1s a side cross-sectional view of another
multilayver printed circuit board 1n accordance with the
present invention.

Figure 18A  shows an electronic component having
electrically conductive contacts formed on one side thereof
for electrically connecting to corresponding electrically
conductive contacts formed on a layer of the multilayer
printed circuit board shown in Figure 17.

Figure 18R shows an electronic component having
electrically conductive contacts formed on multiple sides
thereof for electrically connecting to corresponding
electrically conductive contacts formed on multiple layers of

the multilaver printed circuit board shown in Figure 17.

14
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DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENT (S)
Referring to Figure 1, there 1s shown a side cross-
sectional view of a multilayer printed circuit board 10 in
accordance with the present 1nvention. That 1is, the

multilayer printed circult board 10 incorporates the concepts

of the present invention so as to reduce the number of layers
1in the multilayer printed circuit board 10.
The multilayer printed c¢ircuit board 10 comprises a

primary (top) layer 12, a secondary (bottom) layer 14, a

plura'ity of signal layers 16, and a plurality of power/ground

plane layers 18. It should be noted that the primary lavyer 12

and the secondary layer 14 are primarily power/ground plane

layvers except for contact pads and test signal runs formed

thereon, as will be described i1in more detail below. It should

also be noted that electronic components may be mounted on
either (single-sided board) or both (double-sided board) the
primary layer 12 and the secondary layer 14.

The multilayer printed circuit board 10 also comprises a

g
-

first supervia 20 for electrically connecting selected ones oO:

e

the plurality of signal layers 16 (i.e., signal layers 16b and
loc), a second supervia 22 for electrically connecting the

primary layer 12, the secondary layer 14, and selected ones of

the plurality of power/ground plane layers 18 (1.e.,

power/ground plane layers 18a, 18c, 18e, and 18f), a buried

via 24 for electrically connecting selected ones of the

15
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plurality of signal layers 16 (i1i.e., signal layers 1l6a and
16d), and a microvia 26 for electrically connecting signal
layer 1l6a to a contact pad 28 formed on the primary layer 12.
It should be noted that the buried via 24 and/or the
microvia 26 may alternatively be used to electrically connect

selected ones of the plurality of power/ground plane layers

18. It should also be noted that the microvia 26 could also
be a via-in-pad, or some other similar non-through-hole via,
that the microvia 26 may be formed on either or both the
primary layer 12 and the secondary 1layer 14, and that the
mlicrovia 26 may be electrically connected to other microvias,
supervias, buried vias, etc., either directly or through
signal layer or power /ground plane layer electrical
connections. It should further be noted that it 1is the
microvia 26 (or substantial equivalent thereof) which allows a
substantial portion of the present 1invention technique to be
realized, as wi1ill now be described 1in more detail with
reference to Figures 2-16, of which Figures 4-16 correspond to
the twelve lavers of the multilaver printed circuit board 10.
Referring to Figure 2, there 1s shown a layout 30 of a
surface mount grid array package of an electronic component
having 1247 input/output (I/O) contacts. Figure 2 also shows
a legend 1ndicating the type of signal associated with I/0

contacet.

16
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In order to 1increase the resolution for purposes of
better understanding this detalled description, Figure 3 shows
one quadrant 32 (i.e., the lower right quadrant) of the layout
30 shown in Figure 2. Figures 4-16 directly coincide with the
quadrant 32 shown 1n Figure 3. The signal type legend 1in
Figure 2 also applies to Figure 3, as well as to Figures 4-16.

Referring to Figure 4, there is shown a portion 34 of the
primary layer 12 of the multilayer printed circuit board 10.
As indicated above, this portion 34 of the primary layer 12
directly coincides with the quadrant 32 shown 1in Figure 3.
That 1s, this portion 34 of the primary layer 12 éorresponds
to the portion of the multilayer printed circuit board 10

where one quadrant of an electronic component having a surface

mount grid array package with 1247 I/0 contacts 1s mounted on
the multilayer printed circuit board 10.

As 1ndicated above, the primary layer 12 1s primarily a
power/ground plane layer except for contact pads and test
signal runs formed thereon. More particularly, the primary
layer 12 1includes a ground plane that 1s electrically

connected to ground contact pads (i1.e., GND in legend), but is

not electrically connected to power contact pads (1i.e., Vdd
and Vdd2 1in 1legend), signal contact pads (i.e., signal in
legend), or test contact pads (i1.e., test i1n legend). The

ground plane of the primary layer 12 1s also not electrically

17
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connected to a plurality of test signal runs 36 formed on the
primary layer 12.

Also shown 1n Figure 4 are areas 38 of the multilayer
printed circuit board 10 where channels are formed in other
layers of the mnmultilayer printed c¢ircuit Dboard 10 in
accordance with the present 1nvention. These areas 38 also
indicate where microvias or via-in-pads are formed 1in the
multilayer printed circuit board 10. That 1s, all of the
contact pads within these areas 38 are formed as microvias or
via-in-pads for facilitating the formation of channels 1in
other layers of the multilayer printed circuit board 10 in

accordance with the present 1nvention, as described in detail

below.

Referring to Figure 5, there 1s shown a portion 40 of the
power/ground plane layer 18a of the multilayer printed circuit
board 10. As 1ndicated above, this portion 40 of the
power/ground plane layer 18a directly coincides with the
quadrant 32 shown 1n Figure 3. That 1s, this portion 40 of
the power/ground plane layer 18a corresponds to the portion of
the multilayer printed circuilit board 10 where one quadrant of
an electronic component having a surface mount grid array
package with 1247 1I/0 contacts 1s mounted on the multilaver
printed circuit board 10.

The power/ground plane layer 18a i1s primarily a ground

plane layer except for vias formed therein. More

18
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particularly, the power/ground layer 18a includes a ground
plane that is electrically connected to ground vias (i.e., GND
1in legend), but 1s not electrically connected to power vias
(L.e., Vdd and Vdd2 in legend) or signal vias (i.e., signal in
legend) . Note that there are no test vias formed in the
power/ground plane layer 1l8a as test contact pads and test
signal runs are typically only formed on the primary laver 12.
Also shown in Figure 5 are the areas 38 of the multilayer
printed circuit board 10 where channels are formed in other
layers of the multilayer printed circuit board 10 in
accordance with the present invention. Agaln, these areas 38
also i1ndicate where microvias or via-in-pads are formed in the
multilayer printed circult board 10. That 1s, all of the wvias
wlthin these areas 38 are formed as microvias or via-in-pads

y—

for facilitating the formation of channels in other lavers of

the multilayer printed circuit board 10 in accordance with the
present 1nvention, as described in detail below.

Referring to Figure 6, there i1s shown a portion 42 of the
signal layer l1l6a of the multilayer printed circuit board 10.
As 1ndicated above, this portion 42 of the signal laver 1lé6a
directly coilncides with the qguadrant 32 shown in Figure 3.
That 1s, this portion 42 of the power/ground plane layer 18a
corresponds to the portion of the multilaver printed circuit
board 10 where one quadrant of an electronic component having

a surface mount grid array package with 1247 I/0 contacts 1is

19
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mounted on the multilayer printed circuit board 10.

The signal layer 1l6a includes a plurality of electrically
conductive signal runs 44 that are electrically connected to
the microvias or via-in-pads in the areas 38 of the multilayer
printed circuit board 10 where channels are formed 1in other
layvers of the multilayer ©printed circuit board 10 1in
accordance with the present invention. These signal runs 44

are typically preselected based upon the characteristics of

the signals they carry. That 1s, the signals runs 44 may
carry high speed signals. Alternatively, the signals runs 44
may carry low speed signals. Importantly, the microvias or

via-in-pads that are formed 1n the areas 38 of the multilaver
printed circuilit board 10 do not extend any further into the
multilayer printed circuit board 10 than the signal layer lb6a.
This allows channels to be formed beneath these microvias or
via-in-pads 1n other layers of the multilayer printed circuilt
board 10, as described in detail below.

Referring to Figure 7, there is shown a portion 46 of the
power/ground plane layer 18b of the multilayer printed circuit
board 10. As 1ndicated above, this portion 46 of the
power/ground plane layer 18b directly coincides with the
quadrant 32 shown 1in Figure 3. That 1s, this portion 46 of
the power/ground plane layer 18b corresponds to the portion of

the multilayer printed circuit board 10 where one qgquadrant of

an electronic component having a surface mount grid array

20
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package with 1247 I/0 contacts 1s mounted on the multilayer
printed circuit board 10.

The power/ground plane layer 18b 1s primarily a power
plane layer except for wvias formed therein. More
particularly, the power/ground 1layer 18b 1includes a power
plane that 1s electrically connected to power vias (i.e

.. vdd

in legend), but 1s not electrically connected to ground vias

(1.e., GND in legend) or signal vias (1.e., signal 1in legend).
Note that there are no test vias formed in the power/ground
plane layer 18b as test contact pads and test signal runs are
typically only formed on the primary layer 12. Also note that
there are no vias formed in the power/ground plane lavyer 18b
in the areas 38 of the multilayer printed circuit board 10,
thereby forming channels 1n these areas 38 1n this and other
layers of the multilayer printed circuit Dboard 10 in
accordance with the present 1nvention. These areas 38 of the
multilayer printed circuit board 10 are devoid of wvias in the
power/ground plane layer 18b because microvias or via-in-pads
are only formed 1n these areas 38 o0f the multilayer printed
circuit board 10 extending from the primary laver 12 to the
signal layer 1l6a, as described above.

Referring to Figure 8, there 1s shown a portion 48 of the
signal layer 16b of the multilayer printed circuit board 10.
As 1ndicated above, this portion 48 of the signal laver 16Db

directly coincides with the quadrant 32 shown in Figure 3.

21
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That 1s, this portion 48 of the signal layer 1l1l6b corresponds
to the portion of the multilayer printed circuit board 10
where one quadrant of an electronic component having a surface
mount grid array package with 1247 I/0 contacts i1is mounted on
the multilayer printed circuit board 10.

The signal layer 16b includes a plurality of electrically
conductive signal runs 50 that are electrically connected to
vias formed in the signal laver 16b outside the areas 38 of
the multilayer printed circuit board 10 where channels are
formed 1n this and other layers of the multilayer printed
circulit board 10. In accordance with the present invention,
many of these signal runs 50 are routed 1n these channels.
That 1s, the channels formed by the absence of wvias 1in the
signal layver 16b 1in the areas 38 of the multilayer printed
circuit board 10 allow the plurality of electrically
conductive signal runs 50 to be routed therein. Otherwise, 1f
vias were present 1n these areas 38 1in this and other layers
of the nmultilaver printed circuit board 10, then additional
signal layers would be required to route the plurality of
electrically conductive signal runs 50. Thus, the absence of
vias 1in these areas 38 in this and other layers of the
multilayer printed circuit board 10 allow for an overall
reduction 1n the number of signal layers required 1in the

multilayer printed circuit board 10.
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At this point it should be noted that the channels formed
in the areas 38 of the multilayer printed circuit board 10 are
beneficially arranged so as to intersect at least one edge of
the grid array. The benefit of this arrangement 1s to allow
the plurality of electrically conductive signal runs 50 to be
more easily routed out from within the grid array. In fact,
as shown in Figure 8, some of the channels formed in the areas
38 of the multilaver printed circuit board 10 Intersect more
than one edge of the grid array. These multiple edge
intersecting channels are typically formed of orthogonal
columns and rows, but may also be formed in diagonal or random

patterns.

It should also be noted that the channels formed 1n the
areas 38 of the multilayer printed circuit board 10 may have
varying widths. That 1s, while the channels formed 1in the
areas 38 of the multilayer printed circuit board 10 are shown
in Figure 8 as having a width of one contact pad or wvia, the
present invention is not limited 1n this regard. For example,
the channels formed in the areas 38 of the multilayer printed
circuit board 10 can be two or more contact pads or vias wide
depending upon how many microvias oOr via-in-pads are used and
how many vias are removed 1in accordance with the practices of
the present i1nvention as described above.

Referring to Figure 9, there 1s shown a portion 52 of the

power/ground plane layer 18c of the multilayer printed circuit
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board 10. As 1indicated above, this portion 52 of the
power/ground plane layer 18c directly coincides with the
cquadrant 32 shown 1n Figure 3. That 1s, this portion 52 of
the power/ground plane layer 18c corresponds to the portion of
the multilayer printed circuit board 10 where one quadrant of
an electronic component having a surface mount grid array
package with 1247 I/0 contacts 1s mounted on the multilayer
printed circulit board 10.

The power/ground plane layer 18c¢c 1s primarily a ground
plane layer  except for wvias formed  therein. More
particularly, the power/ground layer 18c 1includes a ground
plane that is electrically connected to ground vias (i.e., GND
in legend), but 1s not electrically connected to power vias
(1.e., Vdd and vdd2 in legend) or signal wvias (i.e., signal 1in
legend) . Note that there are no test wvias formed 1n the
power/ground plane layer 18c as test contact pads and test
signal runs are typically only formed on the primary layer 12.
Also note that there are no vias formed i1n the power/ground
plane laver 18c¢ 1n the areas 38 of the multilayer printed
circult board 10, thereby forming channels 1n these areas 38
in this and other layers of the multilayer printed circuit
board 10 1in accordance with the present i1nvention. These
areas 38 of the multilaver printed circuit board 10 are devoid

of vias 1n the power/ground plane layer 18c because microvias
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