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(57) ABSTRACT 
Arnethod and apparatus interconnecting multiple devices on 
a circuit board. One disclosed circuit board has a ?rst attach 
region on a ?rst surface for coupling a ?rst set of pins from 
a ?rst device to a set of signal lines. A second attach region 
on a second surface is for coupling a second set of pins from 
a second device to the set of signal lines. The second attach 
region is predominantly non-overlapping With respect to the 
?rst attach region. 
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METHOD AND APPARATUS FOR 
INTERCONNECTING MULTIPLE DEVICES ON A 

CIRCUIT BOARD 

BACKGROUND 

[0001] 1. Field of the Invention 

[0002] The present invention pertains to the ?eld of bus 
topologies. More particularly, the present invention pertains 
to an improved multiple load bus topology and associated 
circuit boards, systems, and methods. 

[0003] 2. Description of Related Art 

[0004] The performance and cost of a circuit board in a 
multi-load topology are in?uenced by numerous design 
parameters. For example, routing betWeen components on 
the circuit board, the placement of such components, and the 
types of vias used to interconnect different layers of routing 
in the circuit board all play an important role in determining 
the cost and performance of a circuit board. In the case of a 
circuit board intended for high-volume manufacturing, it 
may be advantageous to provide high performance While 
limiting overall cost; hoWever, often high performance and 
loW cost are con?icting goals. 

[0005] Package routing refers to the routing of signal lines 
from pads of an integrated circuit to component pins. Pins 
are interconnect nodes that transfer signals from the com 
ponent to circuit board traces and may take any of a variety 
of knoWn or otherWise available forms (e.g., pins, solder 
balls, solder columns, etc.). Circuit board traces are signal 
lines as they are routed through one or more layers of the 
circuit board, and the bus length for a particular bus is the 
length of the traces that comprise the bus. As referred to 
herein, a stub offset is the distance on the bus betWeen tWo 
connections to a single circuit board trace, and a chip offset 
is the horiZontal distance in the plane of a circuit board 
betWeen the midpoints of tWo devices mounted on the circuit 
board. 

[0006] A typical circuit board may have numerous layers 
of traces Within the circuit board to transmit signals from 
components mounted on both sides of the circuit board. 
Thus, trace routing is a complex three-dimensional problem 
Which may be further complicated by the large number of 
pins densely populating modem components. Additionally, 
some systems may have design speci?c constraints such as 
a maximum trace length, or a requirement of some degree of 
consistency betWeen trace lengths. 

[0007] One prior art multi-load bus topology attaches 
devices to a bus arranged in a straight line on a single surface 
of a circuit board. As additional devices are added, such a 
bus necessarily becomes longer. At a certain point, the bus 
may be too long for signals to propagate betWeen compo 
nents Within predetermined periods of time associated With 
proper bus operation. For example, in a system operating 
With a common bus clock betWeen components, the bus may 
become too long for signals to propagate from end to end 
during a cycle of the common clock. In such cases, to 
provide operation at higher common clock frequencies, 
techniques that alloW shortening of the bus may be required. 

[0008] One prior art technique that shortens the total 
length of the bus is shoWn in FIG. 1a. This prior art 
technique involves mounting devices on opposite sides of a 
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circuit board in an overlapping manner. In FIG. 1a, a device 
155 is mounted on a ?rst side of a circuit board 150, and a 
device 160 is mounted on a second side of the circuit board 
150. Typically, many pins that need to be connected are not 
aligned. In cases Where pins are aligned (e.g., pins 157 and 
161), a through-hole via 162 may be used to connect both 
pins to a signal line 164 at a single connection point 165. 
Nonetheless, the connection of tWo stubs at a single con 
nection point 165 may disadvantageously reduce signal 
quality When high frequency signaling is involved. 

[0009] With respect to unaligned pins, expensive partial 
via techniques (e.g., blind and buried vias) may be needed 
to make the appropriate connections. For example, to con 
nect pins 158 and 162 respectively from the device 155 and 
the device 160 to a signal line 170, a partial via 166 and a 
partial via 174 respectively are used. Notably, the connec 
tion points 172 and 176 are spaced apart so that the stubs do 
not connect at a single point; hoWever, the fully overlapping 
nature of devices 155 and 160 (i.e., being directly above/ 
beloW each other) does not guarantee that a minimum stub 
offset can be maintained betWeen pins. Therefore, disadvan 
tages of this prior art approach may include the use of 
expensive vias and/or the inability to ensure minimum stub 
offsets. 

[0010] Another prior art technique that alloWs mounting 
overlapping components on opposite sides of a circuit board 
is shoWn in FIG. 1b (see also, e.g., U.S. Pat. No. 5,502,621). 
This technique also involves mounting a device 110 on a ?rst 
side of a printed circuit board 105 and a device 135 on a 
second side of the printed circuit board 105; hoWever, the 
device 135 has corresponding pin positions in mirror image 
locations With respect to the device 110. Corresponding pins 
are pins that are connected together in the system such as 
data bus pins (e.g., D1 of device 1 is connected to D1 of 
devices 2, 3, etc.), address bus pins, or certain control pins. 

[0011] Due to the mirror image pin locations, simpli?ed 
signal routing may be achieved because numerous corre 
sponding pins from the device 110 and device 135 are 
directly opposite one another. For example, a pin 115 and a 
pin 130 may be connected together and to a signal line 140 
at a single connection point 125 by a single through-hole via 
120. This technique, hoWever, requires that a particular 
device be designed With multiple pin arrangements (standard 
and mirror image), thereby increasing the cost of manufac 
turing and maintaining inventory of the device. Additionally, 
both stubs connecting the devices 110 and 135 terminate at 
a single connection point 125, Which may undesirably 
reduce signal quality. 

[0012] Accordingly, there is a continuing need to develop 
loW cost and/or high speed circuit boards that maintain an 
appropriate signal level quality. 

SUMMARY 

[0013] A method and apparatus interconnecting multiple 
devices on a circuit board is disclosed. One disclosed circuit 
board has a ?rst attach region on a ?rst surface for coupling 
a ?rst set of pins from a ?rst device to a set of signal lines. 
A second attach region on a second surface is for coupling 
a second set of pins from a second device to the set of signal 
lines. The second attach region is predominantly non-over 
lapping With respect to the ?rst attach region. 
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BRIEF DESCRIPTION OF THE FIGURES 

[0014] The present invention is illustrated by Way of 
example and not limitation in the ?gures of the accompa 
nying drawings. 
[0015] FIG. 1a illustrates a prior art circuit board utilizing 
complex via structures to support tWo fully overlapping 
devices Without mirror image pin locations. 

[0016] FIG. 1b illustrates a prior art circuit board having 
fully overlapping devices With mirror image pin locations. 

[0017] FIG. 2a illustrates one embodiment of a circuit 
board having non-overlapping devices mounted on opposite 
sides of the circuit board. 

[0018] FIG. 2b illustrates a top vieW of the circuit board 
in FIG. 2a. 

[0019] FIG. 3 illustrates a graph of the Worst case avail 
able signal amplitude among all the receivers on a bus for 
one embodiment. 

[0020] FIG. 4a illustrates one embodiment of a circuit 
board having predominantly non-overlapping devices 
mounted on opposite sides of the circuit board. 

[0021] FIG. 4b illustrates a top vieW of the circuit board 
in FIG. 4a. 

[0022] FIG. 5 illustrates one embodiment of a circuit 
board having attached devices With pins separated into 
regions by pin type. 

[0023] FIG. 6 illustrates another embodiment of a circuit 
board having attached devices With pins separated into 
regions by pin type. 

DETAILED DESCRIPTION 

[0024] The folloWing description provides a method and 
apparatus for interconnecting multiple devices on a circuit 
board. In the folloWing description, numerous speci?c 
details such as device types, pin structures, packaging tech 
nologies and logic partitioning/integration choices are set 
forth in order to provide a more thorough understanding of 
the present invention. It Will be appreciated, hoWever, by one 
skilled in the art that the invention may be practiced Without 
such speci?c details. 

[0025] Rather than simply continuously croWding compo 
nents and shortening distances betWeen signal pins, some 
embodiments of the present invention alloW an economical 
high speed circuit board design by staggering components 
on opposite sides of a circuit board. In some embodiments, 
staggering devices on opposite sides of the circuit board 
actually enhances signal quality by providing at least some 
minimum stub offset betWeen stub connections to each 
signal trace. Additionally, staggering devices so that they are 
at least partially non-overlapping alloWs the use of through 
hole vias in some embodiments, thereby providing a less 
expensive circuit board design. Furthermore, in some 
embodiments, signals may be grouped by their signal type to 
maintain better signal quality for a particular set of signals. 

[0026] FIG. 2a illustrates one embodiment of a circuit 
board 200 having devices mounted on both sides and using 
through-hole vias to connect pins from the devices to signal 
traces in the circuit board 200. Once again, “pins” may be 
pins, solder balls, solder columns, or any other knoWn or 
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available interconnection mechanism or structure for cou 
pling signals from devices to a circuit board. The area of a 
device populated With pins may be referred to as the attach 
region, and the circuit board has a corresponding attach 
region Which interfaces With the device attach region. 

[0027] A device 205, a device 210, and a device 215 are 
mounted on a ?rst surface of the circuit board 200. The 
devices 220 and 225 are mounted on a second surface of the 
circuit board 200. In this embodiment, devices on opposite 
sides of the circuit board 200 are non-overlapping. That is, 
the attach regions on opposite sides of the circuit board 200 
Would not overlap if they Were in the same plane. Thus, one 
edge of the attach region of the device 205 is adjacent to the 
attach region of the device 220 but on the opposite side of 
the circuit board 200. Notably, in some embodiments, por 
tions of the packaging or of heat dissipation mechanisms for 
these devices may extend outWardly beyond the attach 
region and therefore may overlap even if the attach regions 
do not. Where larger packages and/or heat dissipation 
mechanisms are present, staggering devices on opposite 
sides of the circuit board may advantageously alloW higher 
density component placement. 

[0028] Staggering the devices in this manner also alloWs 
through-hole vias to be conveniently used. As is illustrated 
in FIG. 2a, each device may use through-hole vias to 
connect to signal traces in the circuit board 200 Without 
con?icting With the vias of another device. The use of 
through-hole vias may be advantageous as less expensive 
circuit boards may be produced if simple through-hole via 
technology is used instead of complex partial vias, blind 
vias, and/or buried vias. 

[0029] In cases Where via density is a limiting factor in 
designing the circuit board, this staggering arrangement may 
help reduce stub lengths. The stub length is the distance from 
an internal connection point of a device, such as a bond pad 
of an integrated circuit, to the connection point to the bus on 
the circuit board. This stub may include various sections of 
package routing as Well as routing in the circuit board before 
the ?nal bus trace is reached. Lengthy stubs typically lead to 
poor signal quality in a multi-load, high frequency signaling 
environment. 

[0030] In cases Where via density is a limiting factor, the 
use of through-hole vias With stacked devices (i.e., devices 
directly above/beloW each other) may require enlarging the 
region of vias in the circuit board. For example, if the region 
of vias directly under each device is completely ?lled by 
through-hole vias required for pins on that device, mounting 
another device directly opposite the device Would require an 
enlargement of the total via ?eld area by the surface area of 
the added device. In other Words, if the same component is 
mounted back-to-back With through-hole vias Where vias 
from one device already populate the region to the maxi 
mum via density, the surface area required for the vias for 
both back-to-back devices Would double. Due to this 
increase in surface area, on average, the stub length to reach 
a bus trace may be expected to increase by a factor of the 
square root of tWo. Therefore, avoiding such back-to-back 
placement by staggering devices may help to limit stub 
lengths. 

[0031] Additionally, the embodiment illustrated in FIGS. 
2a and 2b may advantageously ensure that a minimum stub 
offset is maintained, meaning that there is at least a mini 
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mum distance between connection points to a trace on the 
bus. Maintaining a minimum stub offset is another technique 
Which may help improve signal quality in a high-speed 
signaling environment. If stubs from multiple devices driv 
ing a signal line connect to the signal line at the same point 
or at small distances from one another (i.e., if they have little 
or no stub offset), more re?ections are likely to be present 
When these devices drive the bus. In the prior art, efforts to 
increase device density often lead to a reduction in or 
elimination of the stub offset. 

[0032] FIG. 3 illustrates, for one embodiment, the effect 
on signal quality of changing chip offset distances. Changing 
the chip offset generally results in altered stub offsets for 
each trace. FIG. 3 depicts the Worst case available signal 
amplitude (e.g., in millivolts) among all the receivers on the 
relevant bus. Larger signal amplitudes at the receiver trans 
late to better signal quality because noise at the receiver may 
be more easily rejected When a larger signal is present. Thus, 
generally, larger chip offsets translate to better signal quality 
in a high speed signaling environment. 

[0033] Additionally, FIG. 3 indicates a common clock 
limit 310 for a system utiliZing at least some common clock 
signals. A common clock system includes signals that are 
driven With reference to a common clock shared by multiple 
devices on the circuit board. The common clock limit 
re?ects the notion that the ?ight time and hence the bus 
length is typically limited in a common clock system so that 
signals can propagate as needed Within a predetermined 
number of periods (usually one) of the clock signal. There 
fore, smaller chip offsets generally alloW a higher common 
clock frequency. 

[0034] In the exemplary graph of FIG. 3, the signal 
amplitude generally improves as chip offsets increase until 
a certain point is reached. In other embodiments, the behav 
ior may differ, With the pro?le being largely determined by 
re?ections in the system. To alloW a high frequency common 
clock, a chip offset 320 may be selected Which is less than 
the common clock limit 310 in some embodiments. In order 
to provide margin, the chip offset 320 may be chosen a bit 
less than the common clock limit distance. 

[0035] In a particular system, a family of similar curves 
may be analyZed for the various signals routed on the circuit 
board. The graph in FIG. 3 re?ects aggregate system infor 
mation for many or all signal lines at each chip offset. That 
is, the Worst case signal of a group of signals at a particular 
chip offset distance is re?ected in the graph at each offset 
distance, thereby alloWing analysis of signal groups. Alter 
natively, each stub offset could be individually analyZed. In 
either case, the minimum chip or stub offset distance may be 
adjusted as a function of the desired signal quality and a 
common clock signal frequency. 

[0036] In the embodiment of FIGS. 2a the and 2b, pins 
207, 232, 212, 227, and 217 are connected to a signal line 
230 at connection points separated by a stub offset approxi 
mately equal to one-half of the Width of each device. On the 
other hand, connections to the signal line 235 have a smaller 
minimum stub offset and a larger maximum stub offset, but 
since the smaller distance typically creates a noisier signal it 
is usually treated as the Worst-case. By arranging signals that 
require higher signal quality or that operate at a higher 
frequency in regions of the devices that ensure greater stub 
offsets (e.g., toWard the center of the device), a minimum 
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stub offset may be ensured. Alternatively, sufficient mini 
mum stub offsets may be maintained simply due to the 
staggered nature of the devices on the circuit board (Without 
special pin arrangements). 
[0037] The devices mounted on discussed circuit boards 
may be any of a variety of types of memory devices or 
processing devices that communicate via substantial inter 
connections (e.g., one or more buses). For example, pro 
cessing devices include general purpose processors, special 
purpose processors, media processors, graphics processors, 
broadband processors, real-time video and/or audio proces 
sors, any combination thereof, as Well as any other appro 
priate knoWn or otherWise available processor may all Work 
in close cooperation and may bene?t from disclosed circuit 
board arrangements. 

[0038] FIG. 4a illustrates a tWo sided circuit board 400 
having devices mounted in a predominantly non-overlap 
ping staggered manner. In particular, a device 405 and a 
device 410 are mounted on a ?rst side of the circuit board 
400. In this embodiment, these devices have attach regions 
of the same siZe as a device. In other embodiments, the 
attach region may be smaller than the device itself. A device 
415 is mounted on a second side of the circuit board 400 
With an attach region that overlaps both the attach region of 
device 405 and the attach region of the device 410. 

[0039] Due to this overlap, as can be seen in FIG. 4b, an 
expanded via region 420 is formed. This expanded via 
region results in an increase in some stub lengths, hoWever, 
it also results in the devices being placed closer together. The 
devices being placed closer together may be advantageous in 
a system Where some signals are common clock signals. In 
such cases, limiting the overall length of the bus may be 
important to alloW the common clock to operate at a 
suf?ciently high frequency. Having devices overlap, hoW 
ever, is not required to use techniques of the present inven 
tion. 

[0040] FIG. 5 illustrates one embodiment of a circuit 
board 500 having attached devices With pins separated into 
regions by pin type. A device 510 and a device 520 are 
attached to a ?rst surface of the circuit board 500. A device 
530 is attached to a second surface of the circuit board 500. 
The device 510 includes a region 512 and a region 516 of a 
?rst type of pin node for a ?rst type of signal. The device 510 
also includes a region 514 With a second type of pin for a 
second type of signal. 

[0041] Notably, the pins, despite being referred to as being 
of different types, may be physically identical; hoWever, 
different types of signals may be routed through these pins. 
For example, the regions 512 and 516 may be regions for 
common clock (CC) signals, and the region 514 may be a 
region for source synchronous (SS) signals. Source synchro 
nous signals are signals that are transmitted With an accom 
panying clock or strobe signal to capture the signal at a 
destination. As such, source synchronous signals may War 
rant special treatment because the Waveform of the clock 
transmitted With the data signals may be important to ensure 
that proper data is captured. Additionally, source synchro 
nous signal buses may transfer data on multiple clock edges 
and therefore may have a higher data transfer rate than other 
signals in the system. Alternatively, other types of signals 
may be grouped into different regions based on one set of 
signals having a higher desired signal quality. For example, 
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signals expected to operate at a higher frequency or particu 
larly sensitive signals, such as clocks or strobes, may be 
separated into a region exhibiting superior signal quality 
characteristic. 

[0042] Similarly, the device 520 includes regions 522 and 
526 having pins of the ?rst type, as Well as a region 524 
having pins of the second type. The device 530 has regions 
532 and 536 With pins of the ?rst type and region 534 having 
pins of the second type. A minimum distance of D1 is 
maintained betWeen the regions 514 and 534 as Well as the 
regions 524 and 534. Since the regions themselves are 
separated by the distance D1, the minimum stub offset is 
also D1 for pins in the regions separated by the distance D1 
in this embodiment. 

[0043] FIG. 6 illustrates another embodiment having 
devices With pins separated into regions based on pin type. 
In this case, a circuit board 600 has a processor 605, a 
processor 610, and a controller 615 mounted on a ?rst side 
of the circuit board. Aprocessor 620 and a processor 625 are 
mounted on a second side of the circuit board. Each device 
includes pins separated into regions based on the signal type 
being transmitted. In the case of processors 605 and 620, the 
common clock signals of both processors separate the source 
synchronous signals. Therefore, the desired stub offset is 
achieved by the intervening region of non-source synchro 
nous signals. In the case of the processor 620 and the 
processor 610, an additional offset is added because the 
source synchronous signal regions Would otherWise be adja 
cent. Again, in the case of the processors 610 and 625, the 
common clock signal regions suf?ce to provide an offset 
betWeen source synchronous signal regions. 

[0044] Advantageously, each of the processors 605, 610, 
620 and 625 have the same pin arrangement. Therefore, all 
processors may be identical parts. Since the controller 615 
is a different part than the processors, its pin arrangement 
may be different then the processors. As illustrated, the 
controller 615 may have its common clock signals located 
betWeen the source synchronous signals of the processor 625 
and those of the controller such that the region of common 
clock signals on the controller helps minimiZe the chip offset 
needed betWeen the controller 615 and the processor 625 to 
achieve desired stub offsets. In this particular eXample, the 
regions of source synchronous and common clock signals 
are reversed With respect to those of the processors. 

[0045] Many other embodiments utiliZing grouped pins by 
signal type are possible. For eXample, signals may be 
divided by different criteria than Whether they are source 
synchronous or common clock signals. In some embodi 
ments, such signal grouping may be employed on a single 
sided circuit board. In some embodiments, the attach regions 
may be completely non-overlapping or only predominantly 
non-overlapping as previously discussed. In some cases, 
there may be signi?cant overlap of pins for Which the signal 
quality is of less concern. Additionally, there may be no clear 
second group of signals, but rather only a ?rst group for 
Which a higher quality signal is desired and Which is located 
on the device to provide some minimum stub offset chosen 
to achieve a particular signal quality. 

[0046] Thus, a method and apparatus for interconnecting 
multiple devices on a circuit board is disclosed. While 
certain eXemplary embodiments have been described and 
shoWn in the accompanying draWings, it is to be understood 
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that such embodiments are merely illustrative of and not 
restrictive on the broad invention, and that this invention not 
be limited to the speci?c constructions and arrangements 
shoWn and described, since various other modi?cations may 
occur to those ordinarily skilled in the art upon studying this 
disclosure. 

What is claimed is: 
1. An apparatus comprising: 

a circuit board having a ?rst surface, a second surface, and 
a plurality of signal traces comprising a bus; and 

a plurality of interconnected devices mounted on said ?rst 
surface of said circuit board and said second surface of 
said circuit board and coupled to said bus, said plurality 
of devices having predominantly non-overlapping 
attach regions and having a minimum stub offset. 

2. The apparatus of claim 1 Wherein said plurality of 
devices comprises: 

a ?rst device having a ?rst attach region including a ?rst 
plurality of pins electrically coupled to said plurality of 
signal traces, the ?rst device being mounted on said 
?rst surface of said circuit board substantially parallel 
to said ?rst surface of said circuit board; and 

a second device having a second attach region including 
a second plurality of pins electrically coupled to said 
plurality of signal traces, the second device being 
mounted on said second surface of said circuit board 
substantially parallel to said second surface of said 
circuit board. 

3. The apparatus of claim 2 Wherein said ?rst attach region 
has a ?rst attach region ?rst edge and a ?rst attach region 
second edge parallel to the ?rst attach region ?rst edge, and 
Wherein the second attach region has a second attach region 
?rst edge and a second attach region second edge, and 
further Wherein said ?rst attach region ?rst edge is approxi 
mately aligned With said second attach region ?rst edge on 
the opposite side of the circuit board, and Wherein said ?rst 
attach region and said second attach region are non-over 
lapping. 

4. The apparatus of claim 1 Wherein a plurality of through 
hole vias connect pins from each of said plurality of devices 
to said plurality of signal traces. 

5. The apparatus of claim 1 Wherein each of said plurality 
of devices has at least tWo different types of pins separated 
into different regions, and Wherein said plurality of devices 
are mounted to ensure said minimum stub offset betWeen 
corresponding connection points to said plurality of signal 
traces of one of said tWo different types of pins. 

6. The apparatus of claim 2 Wherein said ?rst plurality of 
pins comprises a ?rst plurality of a ?rst type of pin and a ?rst 
plurality of a second type of pin, and Wherein said second 
plurality of pins comprises a second plurality of the ?rst type 
of pin and a second plurality of the second type of pin, and 
further Wherein said ?rst plurality of the second type of pin 
and said second plurality of the second type of pin are 
separated by at least one of said ?rst plurality of the ?rst type 
of pin and the second plurality of the ?rst type of pin. 

7. The apparatus of claim 6 Wherein the ?rst plurality of 
the ?rst type of pin and the second plurality of the ?rst type 
of pin are adjacent in the plane of the circuit board but 
located on opposite sides of the circuit board. 
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8. The apparatus of claim 7 wherein said ?rst type of pin 
is a common clock pin and Wherein said second type of pin 
is a source synchronous pin. 

9. The apparatus of claim 2 Wherein said plurality of 
devices further comprises: 

a third device having a third attach region including a 
third plurality of pins electrically coupled to the plu 
rality of signal traces, the third device being mounted 
on said ?rst surface of said circuit board substantially 
parallel to said ?rst surface of said circuit board, said 
third attach region being predominantly non-overlap 
ping With respect to the second attach region; and 

a fourth device having a fourth attach region including a 
fourth plurality of pins electrically coupled to the 
plurality of signal traces, the fourth device being 
mounted on said second surface of said circuit board 
substantially parallel to said second surface of said 
circuit board, said fourth attach region being predomi 
nantly non-overlapping With respect to the third attach 
region; and 

a ?fth device having a ?fth plurality of pins electrically 
coupled to the plurality of signal traces, the ?fth device 
being mounted on said ?rst surface of said circuit board 
substantially parallel to said second surface of said 
circuit board and predominantly non-overlapping With 
respect to said fourth attach region. 

10. The apparatus of claim 9 Wherein said ?rst, second, 
third, fourth and ?fth devices include a ?rst type of pin for 
a ?rst signal type and a second type of pin for a second signal 
type, and Wherein regions containing the second type of pin 
are separated by either regions of said ?rst type of pin or by 
an offset betWeen devices. 

11. The apparatus of claim 2 Wherein a plurality of 
through-hole vias are used to connect said ?rst plurality of 
pins and said second plurality of pins to said plurality of 
signal traces, and Wherein said ?rst attach region partially 
overlaps said second attach region, and further Wherein an 
expanded via region is formed at the overlap of the ?rst 
attach region and the second attach region. 

12. The apparatus of claim 1 Wherein said minimum stub 
offset is a function of a desired signal quality and a common 
clock signal frequency. 

13. A circuit board comprising: 

a ?rst attach region on a ?rst surface of said circuit board, 
said ?rst attach region for coupling a ?rst plurality of 
pins from a ?rst processing device to a plurality of 
signal lines; and 

a second attach region on a second surface of said circuit 
board, said second attach region for coupling a second 
plurality of pins from a second processing device to 
said plurality of signal lines and being predominantly 
non-overlapping With respect to said ?rst attach region. 

14. The circuit board of claim 13 Wherein a plurality of 
through-hole vias are positioned to couple said ?rst plurality 
of pins and said second plurality of pins to said plurality of 
signal lines. 

15. The circuit board of claim 13 Wherein said circuit 
board provides a minimum stub offset betWeen each con 
nection point for said ?rst plurality of pins and each corre 
sponding connector point for said second plurality of pins. 
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16. The circuit board of claim 15 Wherein said minimum 
stub offset is a function of a desired signal quality and a 
common clock signal frequency. 

17. The circuit board of claim 13 Wherein said ?rst 
plurality of pins includes a ?rst plurality of a ?rst type of pin 
and a ?rst plurality of a second type of pin, and Wherein said 
second plurality of pins includes a second plurality of said 
?rst type of pin and a second plurality of said second type 
of pin, and further Wherein said ?rst plurality of said second 
type of pin and said second plurality of said second type of 
pin are separated by at least some of either or both of said 
?rst plurality of said ?rst type of pin and said second 
plurality of said ?rst type of pin. 

18. The circuit board of claim 17 Wherein said ?rst type 
of pin is a common clock signal pin and Wherein said second 
type of pin is a source synchronous signal pin. 

19. The circuit board of claim 17 Wherein said ?rst 
plurality of said ?rst type of pin is adjacent to but on an 
opposite side of said circuit board With respect to said 
second plurality of said ?rst type of pin, and further Wherein 
said ?rst plurality of said second type of pin and said second 
plurality of said second type of pin are located at remote 
ends of said ?rst attach region and said second attach region, 
the circuit board further comprising: 

a third attach region on said ?rst surface of said circuit 
board, said third attach region including a third plural 
ity of said ?rst type of pin and a third plurality of said 
second type of pin, said third plurality of said ?rst type 
of pin being located at a remote end of said third attach 
region With respect to said second attach region, said 
third plurality of said second type of pin being located 
adjacent to said second attach region. 

20. The circuit board of claim 19 Wherein said ?rst attach 
region and said second attach region are approximately 
adjacent and Wherein said second attach region and said 
third attach region are offset by a ?rst distance. 

21. A method comprising: 

mounting a ?rst processor on a ?rst side of a circuit board, 
said ?rst processor having a ?rst plurality of a ?rst type 
of signals; and 

mounting a second processor on a second side of said 
circuit board, said second processor having a second 
plurality of said ?rst type of signals, said second 
processor being mounted so that a plurality of a second 
type of signals on at least one of said ?rst processor and 
said second processor separate said ?rst plurality of 
said ?rst type of signals and said second plurality of 
said ?rst type of signals. 

22. The method of claim 21 further comprising: 

mounting a third processor on said ?rst side of said circuit 
board so that an offset separates signals of said ?rst type 
of said second processor and said third processor. 

23. The method of claim 21 Wherein said ?rst type of 
signals are source synchronous signals and said second type 
of signals are non-source synchronous signals, the method 
further comprising: 

mounting a plurality of additional processors so that 
source synchronous signals of each processor are sepa 
rated by either a plurality of non-source synchronous 
signals or an offset. 
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24. An apparatus comprising: 

a circuit board having a ?rst plurality of signal lines and 
a second plurality of signal lines; 

a ?rst device having a ?rst device ?rst edge and a ?rst 
plurality of a ?rst type of interconnect node for a ?rst 
signal type and a ?rst plurality of a second type of 
interconnect node for a second signal type, the ?rst 
plurality of the ?rst type of interconnect node being 
located in a ?rst region; and 

a second device having a second plurality of said ?rst type 
of interconnect node and a second plurality of said 
second type of interconnect node, said second device 
having a second device ?rst edge mounted parallel to 
said ?rst device ?rst edge and a second device second 
edge opposite said second device ?rst edge and further 
distant from said ?rst device than said second device 
?rst edge, said second plurality of said ?rst type of 
interconnect node being located in a second region, 
said ?rst region and said second region being separated 
by an intermediate region including at least some of 
either or both of said ?rst plurality of said second type 
of interconnect node and said second plurality of said 
second type of interconnect node. 

25. The apparatus of claim 24 Wherein said ?rst plurality 
of said ?rst type of interconnect node is adjacent to said ?rst 
device ?rst edge, the ?rst plurality of the second type of 
interconnect node being located in a second region further 
from said ?rst device ?rst edge than said ?rst region, and 
Wherein said second plurality of said ?rst type of intercon 
nect signal is adjacent to said second device ?rst edge. 

26. The apparatus of claim 24 further comprising: 

a third device having a third plurality of said ?rst type of 
interconnect node and a third plurality of said second 
type of interconnect node, said third device having a 
third device ?rst edge mounted parallel to said second 
device second edge and closer to said second device 
second edge than a third device second edge that is 
opposite said third device ?rst edge, said third plurality 
of said second type of interconnect node being located 
adjacent to said third device ?rst edge, said third 
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plurality of said ?rst type of interconnect node being 
located in a third region further from said third device 
?rst edge said third plurality of said second type of 
interconnect node. 

27. The apparatus of claim 26 Wherein said ?rst device 
and said third device are on a ?rst side of said circuit board, 
and Wherein said third device is offset from said second 
device Which is on a second side of the circuit board to 
maintain a minimum stub offset. 

28. The apparatus of claim 27 further comprising: 

a fourth device having a fourth plurality of said ?rst type 
of interconnect node and a fourth plurality of said 
second type of interconnect node, said fourth device 
having a fourth device ?rst edge mounted parallel to 
said third device second edge and closer to said third 
device second edge than a fourth device second edge 
that is opposite said fourth device ?rst edge, said fourth 
plurality of said ?rst type of interconnect node being 
located adjacent to said fourth device ?rst edge, said 
fourth plurality of said second type of interconnect 
node being located further from said fourth device ?rst 
edge than said fourth plurality of said ?rst type of 
interconnect node; and 

a ?fth device having a ?fth plurality of said ?rst type of 
interconnect node and a ?fth plurality of said second 
type of interconnect node, said ?fth device having said 
?fth device ?rst edge mounted parallel to said fourth 
device second edge and closer to send fourth device 
second edge than a ?fth device second edge that is 
opposite said ?fth device ?rst edge, said ?fth plurality 
of said ?rst type of interconnect node being located to 
said ?fth device ?rst edge, said ?fth plurality of said 
second type of interconnect node being located further 
from said ?fth device ?rst edge than said ?fth plurality 
of said ?rst type of interconnect node, said ?fth device 
being offset from said fourth device to maintain a 
minimum distance betWeen connections to interconnect 
nodes of said second type. 


