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MULTI-PORTION SOCKET AND RELATED 
APPARATUSES 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to, but is not limited 
to, electronic devices, and in particular, to the field of 
electronic connections. 

0003 2. Description of Related Art 
0004. In the current state of integrated circuit technology, 
electronic devices Such as a central processing unit (CPU), 
volatile memory, System on chip (SOC), and the like, are 
typically assembled into electronic packages. These elec 
tronic packages will commonly have a mating Surface that is 
populated with conductive contacts or pads that are electri 
cal contact points or interfaces for various Signal, ground 
and power paths. The electronic packages and in Some cases, 
the electronic devices themselves, are usually directly or 
indirectly mounted onto an underlying carrier or circuit 
board, Such as, for example, a printed circuit board (PCB), 
a printed circuit card (PCC), a motherboard, and the like, via 
a Surface mounted Socket. The circuit boards, in turn, will 
electrically couple these mounted electronic packages or 
electronic devices to other components via conductive inter 
connects that are typically embedded in and/or are on the 
circuit board. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0005 Embodiments of the present invention will be 
described referencing the accompanying drawings in which 
like references denote similar elements, and in which: 
0006 FIG. 1 illustrates an exploded view of a circuit 
board assembly that includes a circuit board Substrate and a 
first and a Second Socket elements, the first Socket element 
being attached to an external Substrate in accordance with 
Some embodiments, 
0007 FIG. 2 illustrates the assembly of FIG. 1 when the 
Second Socket element has been coupled to the first Socket 
element to form a complete Socket in accordance with Some 
embodiments, 
0008 FIG. 3 illustrates the first and second socket ele 
ments of FIG. 2, in further detail, in accordance with some 
embodiments, 
0009 FIG. 4A illustrates a side view of the assembly of 
FIGS. 1 and 2 after the assembly is assembled in accor 
dance with Some embodiments, 
0010 FIG. 4B illustrates a side view of an electronic 
component, Socket and circuit board Substrate in accordance 
with Some embodiments, 

0011 FIG. 4C illustrates a side view of an electronic 
component, Socket and circuit board Substrate in accordance 
with Some embodiments, 
0012 FIG. 4D illustrates a side view of an electronic 
component, Socket and circuit board Substrate in accordance 
with Some embodiments, 

0013 FIG. 4E illustrates a side view of an electronic 
component, Socket and circuit board Substrate in accordance 
with Some embodiments, 
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0014 FIGS. 5A to 5D illustrate various views of a circuit 
board assembly in accordance with Some embodiments, 
0.015 FIGS. 6A to 6D illustrate various views of a circuit 
board assembly in accordance with Some embodiments, 
0016 FIGS. 7A to 7C are block diagrams of signals 
being eXchanged between two electronic components 
through an external Substrate and circuit board Signal paths 
in accordance with Some embodiments, and 
0017 FIG. 8 is a block diagram of an example system, in 
accordance with Some embodiments. 

DETAILED DESCRIPTION OF ILLUSTRATIVE 
EMBODIMENTS 

0018. In the following description, for purposes of expla 
nation, numerous details are Set forth in order to provide a 
thorough understanding of the disclosed embodiments of the 
present invention. However, it will be apparent to one skilled 
in the art that these specific details are not required in order 
to practice the disclosed embodiments of the present inven 
tion. In other instances, well-known electrical Structures and 
circuits are shown in block diagram form in order not to 
obscure the disclosed embodiments of the present invention. 
0019. The following description includes terms such as 
on, onto, over, top, underlying and the like, that are used for 
descriptive purposes only and are not to be construed as 
limiting. That is, these terms are terms that are relative only 
to a point of reference and are not meant to be interpreted as 
limitations but are instead, included in the following 
description to facilitate understanding of the various aspects 
of the invention. 

0020. According to various embodiments of the inven 
tion, a circuit board is provided that includes a multi 
portioned receiver for receiving an electronic component, 
the multi-portioned receiver being coupled to an external 
Substrate. For these embodiments, the external Substrate may 
include a dielectric with a lower electrical loSS tangent value 
than a dielectric that comprises the circuit board Substrate. 
An electronic component, according to these embodiments, 
may be, for example, an electronic package that includes one 
or more electronic devices, heat dissipation components and 
one or more Substrates. An electronic component may also 
be an electronic device without a package Such as a die or 
a chip, a chipset, or any other electronic component having 
multiple conductive contacts or pads. An electronic device 
may be a central processing unit, System on chip (SOC), 
graphical co-processor, a digital Signal processor, volatile 
memory, input/output device, chipset input/output hub, 
memory controller or other electronic devices. In various 
embodiments, the receiver, Such as a Socket, may be 
mounted on the circuit board, or may be embedded within 
the circuit board itself. The receiver may be comprised of at 
least two detachable portions, at least one of the portions 
being coupled to the external Substrate. 
0021 FIG. 1 depicts an exploded view of a circuit board 
assembly that includes an electronic component and a 
receiver having two portions or elements, one of which is 
coupled to an external Substrate, in accordance with various 
embodiments. For the embodiments, the receiver is a Socket 
100 that includes two detachable socket portions, a first 
Socket element 102 and a second socket element 104. The 
Second Socket element 104 may be electrically coupled to an 
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external Substrate 106, while the first Socket element 102 
may be electrically coupled to a circuit board Substrate 112. 
The socket 100 may receive an electronic component 108 
that includes, in this case, a package Substrate 109, an 
electronic device (not shown) Such as a CPU, and a heat 
spreader 110. 

0022. In these embodiments, the first socket element 102 
has a U-shape with an adaptedly shaped opening that allows 
the Second Socket element 104 to be received in the opening. 
When combined, the two socket elements 102 and 104 may 
form a Socket having a Substantially rectangular shape. In 
other embodiments, however, the first and Second Socket 
elements 102 and 104 may take on other shapes, thus 
resulting in a Socket that may have a different shape other 
than a Substantially rectangular shape. 

0023 For the embodiments, the electronic component 
108 may be but is not limited to a land grid array (LGA) 
package, a micro pin grid array (mPGA) package, a pin grid 
array (PGA) package, and any other type of packages or 
electronic device that may be mounted onto, for example, a 
socket. In other embodiments, the electronic component 108 
may be a bare electronic device, without a packaging 
Substrate, that may be directly mounted onto a circuit board 
such as certain types of CPUs. In various embodiments, the 
electronic component 108 may include a flip-chip or other 
types of chips Such as a wire-bonded chip. The package 
substrate 109 may be made of one or more dielectric and/or 
ceramic layers. Interconnects, Such as Vias and traces, may 
be included in the package substrate 109 and may electri 
cally couple the various signal, ground and power paths of 
the electronic device in the electronic component 108 to the 
Socket 100. In Some embodiments, the package Substrate 
109, along with its interconnects, may be configured to 
direct Selected Signals, Such as higher Speed signals that are 
transmitted to and from the electronic device through a 
particular portion of the package substrate 109, while slower 
Speed signals, ground and power may be directed through 
other portions of the package substrate 109. 
0024. In various embodiments, the socket 100 may 
receive electronic packages having multiple conductive con 
tacts. For these embodiments a first Socket element 102 and 
a second socket element 104 may combine to form the 
complete socket 100 (as depicted in FIG.2). Each of the first 
and second socket elements 102 and 104 may include 
mating Surfaces 115 that may interface with the package 
substrate 109 when the electronic component 108 is coupled 
to the first Socket element 102 and the second Socket element 
104. For the embodiments, electrical contacts or connec 
tions, such as conductive elements or contacts (see FIG. 4A, 
ref. 406), may be contained in the apertures 114 of the first 
Socket element 102 and the second socket element 104. The 
first Socket element 102 may include a receiving feature 
Such as a gap 116 where the Second Socket element 104 may 
be inserted. Note that in these embodiments, the gap 116 is 
depicted as being a complete cut-through that creates a 
disconnecting void in the first socket element 102 thus 
leaving the Surface of the underlying circuit board Substrate 
112 exposed. However, in other embodiments, the gap 116 
may not be a complete cut-through and thus will not result 
in the socket element 102 having a U-shape. Note further 
that in other embodiments, multiple Socket elements may be 
inserted into the gap 116, each of the multiple Socket 
elements may further be coupled to different substrates. The 
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first Socket element 102 and/or the second socket element 
104 may be configurably shaped such that the second socket 
element 104 fits into the gap 116 of the first socket element 
102. For these embodiments, the second Socket element 104 
may include ears 118 to configurably fit into notches 120 on 
the side walls of the first Socket element 102, the notches 120 
being part of the receiving feature (e.g., gap 116) of the first 
Socket element 102. 

0025. In various embodiments, the receiving feature 
(e.g., gap 116) may be used to mate with or receive one or 
more Socket portions (e.g., Second Socket element 104). 
Although the receiving feature is depicted as being a gap 116 
in FIG. 1, in various other embodiments, the receiving 
feature may be an adaptedly shaped portion of the first 
socket element 102 that may receive or mate with additional 
Socket portions. For example, in Some embodiments, instead 
of a complete cut-through gap, the receiving feature may be 
a slot formed on the first Socket element 102 where the 
second socket element 104 may be inserted. As will be 
recognized by those skilled in the art, other variations are 
also possible. 

0026. The circuit board Substrate 112 may be electrically 
coupled to the first Socket element 102 according to various 
embodiments. For the embodiments, the circuit board Sub 
Strate 112 may be comprised of multiple interconnects, Such 
as Vias and traces, that are embedded in the circuit board 
Substrate 112. These interconnects may represent Separate 
Signal, power and/or ground paths. In Various embodiments, 
the circuit board Substrate 112 may comprise of one or more 
layers of dielectrics. The dielectrics that make up the circuit 
board Substrate 112 may have Specific electrical loSS tangent 
values associated with them. For example, according to one 
embodiment, the circuit board Substrate 112 may be com 
prised of Fire Retardant-4 (FR4) dielectric having an elec 
trical loss tangent value of about 0.020 to about 0.025. 

0027 According to some embodiments, the external Sub 
strate 106 may be external or physically detached from the 
circuit board Substrate 112. In various embodiments, the 
external Substrate 106 may be located adjacent to or on top 
of the Surface of the circuit board Substrate 112. The external 
substrate 106 may be comprised of multiple signal paths. For 
the embodiments, the external substrate 106 may further be 
comprised of a dielectric that may minimize signal loSS 
particularly when the Signal or signals are being transferred 
at a high rate. In various embodiments, the electrical loSS 
tangent value of the dielectric comprising the external 
substrate 106 may be a fraction of the electrical loss tangent 
value of the dielectric that comprises the circuit board 
Substrate 112. In some embodiments, the electrical loss 
tangent for the dielectric comprising the external Substrate 
106 is less than or equal to 0.010. In one embodiment, for 
example, the electrical loSS tangent is from about 0.001 to 
about 0.005. Dielectrics used for the external Substrate 106 
may include but are not limited to a polytetrafluoroethylene 
(PTFE) dielectric, a polyimide dielectric, a liquid crystal 
polymer dielectric, and the like. 

0028. The external substrate 106, which may be physi 
cally disjoined or detached from the circuit board substrate 
112, may be used to carry multiple Signals between the 
electronic component 108 and, for example, other electronic 
devices according to Some embodiments. For the embodi 
ments, the Signals being carried by the external Substrate 106 
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may be signals of higher speed than Signals that may be 
transmitted through the circuit board Substrate 112 according 
to various embodiments. Note that for these embodiments, 
the Speed of a signal relates to the amount of data being 
transferred per given time period (e.g., bits or data trans 
ferred per Second). In one embodiment, Signals that may 
transfer through the external substrate 106 is transferred at 
a rate of 12 GT/s+ at a distance of around 6 inches. Of 
course, these numbers will vary depending upon Several 
factors including for example, the type of material that 
comprises the external substrate 106. 
0029. In some embodiments, the first socket element 102 
may facilitate slower Speed signals destined for or originat 
ing from the electronic component 108 while higher speed 
Signals destined for or originating from the electronic com 
ponent 108 may be facilitated by the second socket element 
104. For these embodiments, the references to higher speed 
Signals and slower Speed signals are in reference to the 
Signals of different Speeds that may be channeled through the 
first and second Socket elements 102 and 104. In various 
embodiments, ground and power connection for the elec 
tronic component 108 may further be facilitated by the first 
Socket element 102. 

0030) Referring to FIG. 2, which depicts the first socket 
element 102 and the second socket element 104 of FIG. 1 
combined or mated to form a complete socket 100 according 
to various embodiments. For the embodiments, the ears 118 
(as shown in FIG. 1) of the second socket element 104 has 
been inserted into the notches 120 (as shown in FIG. 1) of 
the first socket element 102 as indicated by ref. 202. When 
the electronic component 108 is coupled to the Socket 100, 
the Second Socket element 104 may carry or transmit signals 
to and from the electronic component 108. These signals 
may further be carried by the external substrate 106 to and 
from other components (not shown) that may be directly or 
indirectly coupled to the external substrate 106. As previ 
ously discussed, in various embodiments, the Signals that are 
facilitated by second socket element 104 and the external 
substrate 106 may be of higher speed than the signals that 
are facilitated by the first socket element 102 and the circuit 
board Substrate 112. 

0031 FIG.3 depicts the first socket element 102 and the 
Second socket element 104 of FIG. 2, in further detail, 
according to Some embodiments. For the embodiments, an 
aligning component or components may be included with 
the first Socket element 102 and/or the second socket ele 
ment 104 that may align and/or lock into place the Second 
Socket element 104. In this case, the aligning components 
are the ears 118 (see FIG. 1) of the second socket element 
104 and the notches 120 (see FIG. 1) of the first socket 
element 102. The ears 118 may be adapted to slide or fit into 
the notches 120 as indicated by ref. 202 in FIGS. 2 and 3. 
The notches 120 and the ears 118 may assure that the first 
Socket element 102 and the second socket element 104 are 
aligned and mated properly. Various other aligning compo 
nents, however, may be used in order to assure that the 
second socket element 104 properly mates with the first 
socket element 102 in other embodiments. For example, in 
one embodiment, the retaining wall 302 of the first socket 
element 102, which may be used to hold in place the 
electronic component 108, may be extended inwards as 
indicated by ref. 304. As a result, the retaining wall 302 may 
also facilitate in holding in place, the Second Socket element 
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104. In Such an embodiment, the width of the external 
substrate 106 may be correspondingly reduced to fit between 
the extended walls 302. In yet another embodiment, the 
notches 120 may be on the second socket element 104 
instead of the first Socket element 102 while the ears 118 is 
located on the first Socket element 102 instead of on the 
second socket element 104 (see FIG. 1). 
0032 FIG. 4A depicts a cross-sectional view of the 
electronic component 108, socket 100 and circuit board 
substrate 112 of FIGS. 1 to 3 after being combined to form 
a circuit board assembly according to Some embodiments. 
For the embodiments, the electronic component 108 is on 
top of the socket 100, which is further on top of the circuit 
board Substrate 112. The electronic component 108, which 
comprises of an electronic device Such as a CPU or memory 
device, is electrically coupled to the package Substrate 109. 
The socket 100 having the first socket element 102 that is 
electrically coupled to the circuit board substrate 112 via 
Solder balls 402. For the embodiments, the Socket 100 
further includes the second socket element 104, which is 
electrically coupled to the external substrate 106 via solder 
balls 404. Each of the first Socket element 102 and second 
socket element 104 may include multiple contacts 406 to 
electrically couple the package substrate 109 to the circuit 
board Substrate 112 and the external Substrate 106. The ends 
of the contacts 406 may protrude out of the top and bottom 
Surfaces of the first Socket element 102 and the second 
Socket element 104 forming contact elements for electrically 
coupling the package Substrate 112 to the external Substrate 
106 and the circuit board Substrate 112. 

0033 For the embodiments, the second socket element 
104 having a smaller height or thickness than the first socket 
element 102. As a result of this difference in height, a gap 
408 is formed between the second socket element 104 and 
the circuit board Substrate 112. For these embodiments, one 
end of the external substrate 106 is placed in the gap 408 and 
electrically coupled to the second socket element 104 via 
solder balls 404. In various embodiments, the height or 
thickness of the second socket element 104 may be reduced 
such that the gap 408 may be widened to allow for, for 
example, a thicker external substrate 106 to be inserted into 
the gap 408. 
0034. The package substrate 109 may be comprised of 
multiple interconnects (not shown) Such as Vias and traces 
according to Some embodiments. These interconnects may 
be associated with various signal, ground and power paths 
for the electronic device contained in the electronic compo 
nent t 108. For the embodiments, the interconnects, which 
may include traces and/or Vias, may electrically couple the 
electronic device to the contacts 406 in the first Socket 
element 102 and the second socket element 104 through 
conductive contacts (not shown) on the bottom Surface of 
the package substrate 109. In some embodiments, selected 
Signals. Such as higher Speed signals traveling to and from the 
electronic component 108 may be channeled through the 
portion of the package substrate 109 surface that interfaces 
the second socket element 106 as indicated by ref. 409. For 
these embodiments, slower Signals may be channeled 
through the package substrate 109 surface that interfaces the 
first socket element 102 as indicated by ref. 410. Further, 
ground and/or power may also be channeled through the 
package substrate 109 surface that interfaces the first socket 
element 102 (see ref. 410). 
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0035). For the embodiments, the external substrate 106 is 
placed adjacent to or on the Surface of the circuit board 
substrate 112 and may be a flexible circuit. In one embodi 
ment, the external Substrate 106 is a flex circuit Such as a 
polyimide-based flex circuit. In other embodiments, how 
ever, the external Substrate 106 may be a non-flex circuit. An 
external substrate 106 that is a flexible circuit may provide 
certain beneficial characteristics in Some embodiments. For 
example, in one embodiment, a flexible circuit may allow 
for additional Space on the Surface of the circuit board 
Substrate 112 for mounting additional components onto the 
circuit board substrate 112. That is, by using a flexible circuit 
as the external Substrate 106, additional components may be 
mounted on the Surface of the circuit board Substrate 112 
underneath the external Substrate 106 as indicated by ref. 
412. In addition, a flexible circuit may provide more toler 
ance for coupling the flexible circuit (i.e., external Substrate 
106) to other components. By providing extra tolerance, 
coupling of the external substrate 106 to other components 
may be facilitated by providing additional "slack” to prop 
erly couple with other components. 
0.036 Although the first socket element 102 and the 
second socket element 104 depicted in FIG. 4A are coupled 
to the circuit board Substrate 112 and the external Substrate 
106 via Solder balls 402 and 404, in other embodiments 
other electrical connectors may be used. For instance, pins, 
clips, conductive elastomers and other coupling devices may 
also be employed. For example, in one embodiment, the first 
Socket element 102 and/or the Second Socket element 104 
may be electrically coupled to the circuit board substrate 112 
and/or the external Substrate 106 using pressure type con 
nection components (e.g., conductive elastomers) Such as 
those that may be used in land grid array connections. 
0037 Referring to FIG. 4B depicting a cross-sectional 
view of an electronic component 108, socket 100 and circuit 
board Substrate 112 according to some embodiments. For 
these embodiments, the receiving feature (e.g., gap 116 in 
FIG. 1) of the first socket element 102 is not a complete 
cut-through. Instead, the first Socket element 102 has a gap 
bridging portion 414 that bridges the receiving feature (e.g., 
gap 116). As a result, in these embodiments, the first Socket 
element 102 will not have a true U-shape but instead will 
have a generally rectangular or O-shape. Further, in these 
embodiments, the external Substrate 106 may rest on top of 
the gap bridging portion 414 instead of on the Surface of the 
circuit board substrate 112 as in the embodiment depicted in 
FIG. 4A. In order to accommodate the gap bridge portion 
414 note that the second socket element 104 has a signifi 
cantly Smaller profile (e.g., height) than the first Socket 
element 102. 

0.038 FIG. 4C depicts a cross-sectional view of an 
electronic component 108, socket 100 and circuit board 
Substrate 112 according to Some embodiments. For these 
embodiments, the receiving feature (e.g., gap 116 in FIG. 1) 
of the first Socket element 102 is again not a complete 
cut-through. Instead, as in the previous embodiments, the 
first Socket element 102 has a gap bridging portion 414 that 
bridges the receiving feature (e.g., gap 116). In addition, a 
compliant pressure component, in this case, a pressure pad 
416 lies on top of the gap bridging portion 414 between the 
gap bridging portion 414 and the external substrate 106. 
Such a pressure component (e.g., pressure pad 416), which 
may be comprised of a elastomeric material, may assure that 
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good electrical contact is maintained between, for example, 
the Second Socket element 104 and the package Substrate 
109. 

0039 FIG. 4D depicts a cross-sectional view of an 
electronic component 108, socket 100 and circuit board 
Substrate 112 according to Some embodiments. For these 
embodiments, the receiving feature (e.g., gap 116 in FIG. 1) 
of the first Socket element 102 is again not a complete 
cut-through. Again, in these embodiments, the first Socket 
element 102 has a gap bridging portion 414 that bridges the 
receiving feature (e.g., gap 116). In addition, a compliant 
preSSure component, in this case, Springs 420 that have 
cantilever Shapes lie on top of the gap bridging portion 414 
between the gap bridging portion 414 and the external 
Substrate 106. Such a pressure component (e.g., springs 420) 
may assure that good electrical contact is maintained 
between, for example, the Second Socket element 104 and 
the package substrate 109. 
0040 FIG. 4E depicts a cross-sectional view of an elec 
tronic component 108, socket 100 and circuit board Sub 
Strate 112 according to Some embodiments. For these 
embodiments, the receiving feature (e.g., gap 116 in FIG. 1) 
of the first Socket element 102 is again not a complete 
cut-through. Again, in these embodiments, the first Socket 
element 102 has a gap bridging portion 414 that bridges the 
receiving feature (e.g., gap 116). However, in these embodi 
ments, the receiving feature receives a thick external Sub 
Strate 420 that may or may not be Semi or completely rigid. 
Note that as with the above embodiments, the profile (e.g., 
height) of the second socket element 104 is smaller than the 
first socket element 102 thus facilitating the insertion of Such 
a thick external Substrate 420. 

0041 FIGS. 5A to 5C depicts exploded and intact views 
of a circuit board assembly with two electronic components, 
in this case, two electronic packages, coupled together by 
two Surface mounted receivers and a external Substrate 
according to Some embodiments. For these embodiments, 
two electronic packages, a first electronic package 502 and 
a Second electronic package 504, are mounted on top of first 
Socket elements 506 and 508 and second Socket elements 
510 and 512. The first Socket elements 506 and 508 are on 
a circuit board Substrate 514. The second socket elements 
510 and 512 are coupled together by an external substrate 
516. For the embodiments, the second Socket elements 510 
and 512 may be inserted into gaps 518 of the first socket 
elements 506 and 508 to form complete sockets 520 and 522 
as depicted in FIG. 5B. 

0042. In various embodiments, the external substrate 516 
may be a flexible circuit that may facilitate the coupling of 
the external Substrate 516 to the second Socket elements 510 
and 512. In Some embodiments, additional components may 
be mounted onto the Surface of the circuit board Substrate 
514 underneath the external Substrate 516 (as indicated by 
ref. 524 in FIGS. 5B and 5C). 
0043. In some embodiments, the external Substrate 516 
may transfer higher speed signals between the two electronic 
packages 502 and 504 through multiple signal paths that 
may be present in the external Substrate 516. For these 
embodiments, slower Signals, ground and/or power may 
transfer between the electronic packages 502 and 504 and/or 
other components through the first socket elements 506 and 
508 and through the circuit board Substrate 514. 
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0044 FIG. 5D depicts a partial split side view of the 
circuit board assembly of FIGS. 5A to 5C in accordance 
with various embodiments. For the embodiments, the two 
electronic packages 502 and 504 are electrically coupled by 
the external Substrate 516 and circuit board signal paths 524 
that are integral of or embedded within the circuit board 
substrate 514. As previously described, in various embodi 
ments, higher Speed signal may transfer between the two 
electronic packages 502 and 504 through external substrate 
516 while slower speed signals may transfer between the 
two electronic packages 502 and 504 via circuit board signal 
paths 524 which, in this case, are conductive interconnects 
(Such as Vias and traces). Although not depicted, the circuit 
board signal paths 524 may further be coupled with other 
components and may facilitate ground and power for the 
electronic packages 502 and 506. Note that although in FIG. 
5D (as well as in FIG. 6D) the circuit board signal paths 524 
are depicted as being underneath the Surface of the circuit 
board Substrate 514, in other embodiments, one or more of 
the circuit board Signal paths 524 may actually be located on 
the Surface of the circuit board Substrate 514. 

0.045. In various embodiments, the circuit board signal 
paths 524 may include a plurality of traces and vias that form 
multiple signal paths between the two electronic packages 
502 and 504. The circuit board signal paths 524 may also 
include one or more paths for ground and power, which may 
be directed away from the two electronic packages 502 and 
504. 

0046 FIGS. 6A to 6C depicts various exploded and 
intact views of a circuit board assembly with a first elec 
tronic component, an electronic package, coupled to Second 
electronic component, a chipset, by an external Substrate, 
according to Some embodiments. For the embodiments, an 
electronic package 602 is mounted onto a first Socket 
element 604 and a second Socket element 606. The first 
Socket element 604 and second Socket element 606 are 
located on a circuit board Substrate 608. The first Socket 
element 604 and the second socket element 606 combining 
to form a Surface mounted receiver or, in this case, a Socket 
609 (see FIGS. 6B and 6C). The second socket element 606 
is coupled to an external substrate 610 at one end of the 
external Substrate 610. At the other end of the external 
substrate 610, the external Substrate 610 may be coupled to 
a connector 612. In various embodiments, the external 
substrate 610 may include a plurality of signal paths. The 
connector 612, in turn, may be coupled to a circuit board 
connector 614 that is coupled to the surface 618 of the circuit 
board 608 (see FIGS. 6B and 6C). The circuit board 
connector 614 may be electrically coupled to a chipset 616 
through interconnects that run underneath and/or on the 
Surface 618 of the circuit board Substrate 608. 

0047 For these embodiments, it may be beneficial to 
locate the circuit board connector 614 close to the electronic 
package (e.g., chipset 616). That is, in Some embodiments, 
the circuit board substrate 608 may be comprised of a 
dielectric that has a relatively high electrical loSS tangent 
value Such as an FR4 dielectric. Therefore, Significant Signal 
loSS may occur as a Signal is traveling between the circuit 
board connector 614 and chipset 616 if the distance between 
the two is large. The amount of loSS, of course, will depend 
on Several factors including, for example, the frequencies of 
the Signals being transmitted and the actual distance being 
traveled through the circuit board substrate 608 by the 
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Signal. By locating the circuit board connector 614 close to 
the directly Soldered or bonded electronic package (e.g., 
chipset 616), Signal loss that may occur between the circuit 
board connector 614 and for example, the chipset 616, may 
be reduced. 

0048 FIG. 6D depicts a partial split side view of the 
circuit board assembly of FIGS. 6A to 6C in accordance 
with various embodiments. For the embodiments, the elec 
tronic package 602 and the chipset 616 are directly coupled 
via first circuit board signal paths 620 that is integral of or 
embedded within the circuit board Substrate 608. The elec 
tronic package 602 and the chipset 616 are further coupled 
by the external Substrate 610 external to the circuit board 
Substrate 620 along with Second circuit board Signal paths 
622. In various embodiments, higher Speed Signal may 
transfer between the electronic package 602 and the chipset 
616 through external Substrate 610 and the second circuit 
board Signal paths 622 while slower Speed signals may 
transfer between the electronic package 602 and the chipset 
616 via the first circuit board signal paths 620. 

0049. In various embodiments, the first circuit board 
Signal paths 620 may include a plurality of traces and ViaS 
that form multiple Signal paths between the electronic pack 
age 602 and the chipset 616. The first circuit board signal 
paths 620 may also include one or more paths for ground and 
power, which may be directed away from the electronic 
package 602 and the chipset 616. Although not shown, the 
first circuit board signal paths 620 may further be coupled 
with other circuit board components. 
0050. Unlike the embodiment depicted in FIGS. 5A to 
5D, the Signals being transmitted through the external Sub 
strate 610 for this embodiment are not carried entirely 
through the external Substrate 610. Instead, the Signals being 
transmitted through the external substrate 610 must travel 
through the Second circuit board Signal paths 622 between 
the circuit board connector 614 and the chipset 616. 
0051. In addition to the embodiments described above, 
other configurations are possible in other embodiments. For 
example, in other embodiments, two electronic packages 
that are both bonded or soldered directly on to a circuit board 
Substrate may also be coupled via an external Substrate 
using, for example, two circuit board connectors. Further, in 
Some embodiments, more than two electronic packages may 
be linked together on a circuit board Substrate via multiple 
external Substrates. 

0052. Other embodiments includes, for example, a socket 
that includes more than two Socket elements Such as a Socket 
having three, four, five or more Socket elements, where three 
or more of the Socket elements may be coupled to three or 
more Substrates. In Such embodiments, the three or more 
Substrates may be coupled to two or more electronic com 
ponents thus linking the Socket to multiple electronic com 
ponents through three or more Substrates. 
0053) Referring to FIGS. 7A to 7C depicting signals 
being eXchanged between two electronic components 702 
and 704 through two sets of signal paths, a plurality of 
external Substrate Signal paths and a plurality of circuit 
board Signal paths according to various embodiments. For 
the embodiments, the external Substrate Signal paths and the 
circuit board Signal paths being physically disjoined or 
Separated from each other. In these embodiments, the exter 
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nal Substrate Signal paths and the circuit board Signal paths 
may be bi-directional and/or unidirectional. In various 
embodiments, a plurality of Signals having different speeds 
may be carried by each Set of Signal paths. 

0054 FIG. 7A depicts a first electronic component 702 
transmitting Signals to a Second electronic package 704 via 
external Substrate Signal paths and circuit board Signal paths 
as depicted in accordance with one embodiment. For this 
embodiment, the second electronic component 704 may be 
a slave or Servant component to the first electronic compo 
nent 702 only receiving signals from the first electronic 
component 702 and not transmitting Signals to the first 
electronic component 702. As a result, for this embodiment, 
Signals are only transmitted in one direction. In various 
embodiments, the transmitted Signals carried through the 
external Substrate Signal paths may be signals of higher 
Speed than the Signals carried by the circuit board Substrate 
paths. In Some embodiments, Signals of different Speeds may 
even propagate within the same set of signal paths (e.g., 
external Substrate signal paths or circuit board Signal paths). 
Thus, for example, the external Substrate Signal paths may, 
by themselves, carry Signals of different Speeds. 

0.055 According to another embodiment, the first elec 
tronic component 702 may transmit Signals to the Second 
electronic component 704 through only the external Sub 
Strate Signal paths and not through the circuit board Signal 
paths as depicted in FIG. 7B. For this embodiment, the first 
electronic component 702 may, however, receive signals 
from the second electronic component 704 via the circuit 
board Signal paths. In this embodiment, the external Sub 
Strate Signal paths and the circuit board Signal paths are not 
bi-directional. That is, note that in this embodiment, all 
Signals traveling through a particular set of Signal path (i.e., 
the external Substrate signal paths or the circuit board Signal 
paths) are traveling in one direction only. Again, as in the 
embodiment depicted in FIG. 7A, signals being carried by 
the external Substrate Signal paths may be higher speed 
Signals than the Signals carried by the circuit board Signal 
paths. Also again, each set of Signal paths (e.g., external 
Substrate signal paths or circuit board Signal paths) may 
carry Signals of different Speeds. 

0056 According to another embodiment, each set of 
Signal paths (external Substrate signal paths and the circuit 
board signal paths) may allow bi-directional signal trans 
missions as depicted in FIG. 7C. For this embodiment, the 
first electronic component 702 may transmit or receive 
Signals from the Second electronic component 704 through 
both the external Substrate Signal paths and the circuit board 
Signal paths. Again, as in the embodiments depicted in 
FIGS. 7A and 7B, signals being carried by the external 
Substrate Signal paths may be higher Speed signals than the 
Signals carried by the circuit board Signal paths. Also again, 
each set of Signal paths (e.g., external Substrate signal paths 
or circuit board signal paths) may carry signals of different 
Speeds. 

0057. In some embodiments, the signals being transmit 
ted and received by an electronic component may use the 
same and/or different signal paths (i.e., external Substrate 
Signal paths and/or circuit board Signal paths) for transmit 
ting and receiving Signals. For example, in Some embodi 
ments, the first electronic component 702 may use the same 
external Substrate signal paths for transmitting and receiving 
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Signals to and from the Second electronic component 704. 
Such Signal paths may represent true bi-directional Signal 
paths. Similarly, the first electronic component 702 may use 
the same circuit board Signal paths for both receiving and 
transmitting Signals to and from the Second electronic com 
ponent 704. In other embodiments, however, the first elec 
tronic component 702, may use, for example, only specific 
external Substrate paths for receiving Signals from the Sec 
ond electronic component 704, while other external Sub 
Strate paths may be used only for transmitting Signals to the 
second electronic component 704. Similarly, for such 
embodiments, Some of the circuit board Substrate paths may 
be dedicated for transmitting Signals from the first electronic 
component 702 to the second electronic component 704 
while other circuit board Substrate paths may be dedicated 
for receiving signals by the first electronic component 702 
from the second electronic component 704. In yet other 
embodiments, the Signals paths used by, for example, the 
first electronic component 702 may include a combination of 
both bi-directional Signal paths as well as one or unidirec 
tional signal paths (external Substrate Signal paths and/or 
circuit board signal paths). 
0058. In the following, examples of different signaling 
Schemes between the first and the Second electronic com 
ponents 702 and 704 via the circuit board signal paths and/or 
the external Substrate signal paths are provided according to 
various embodiments. 

0059. In the first example, the first electronic component 
702 transmits a plurality of first signals at a first signal Speed 
through the circuit board Signal paths to the Second elec 
tronic component 704. The first electronic component 702 
further transmits a plurality of Second Signals at a Second 
Signal Speed through the external Substrate signal paths to 
the second electronic component 704. In various embodi 
ments, the Second Signal Speed may be higher than the first 
Signal Speed. In Some embodiments, the Second electronic 
component 704 may transmit and the first electronic com 
ponent 702 may receive, a plurality of third signals at a third 
Signal Speed via either the circuit board Signal paths or the 
external Substrate signal paths. If the plurality of third 
Signals are received through the circuit board Signal paths, 
then the third Signal Speed of the plurality of third signals 
may be lower than the Second Signal Speed of the plurality 
of Second Signals and may be equal to the first signal Speed 
of the plurality of first Signals. In Some embodiments, at least 
Some of the first and third signals may be transmitted and 
received through the same signal paths (e.g., bi-directional 
circuit board signal paths). If, on the other had, the plurality 
of third Signals are received by the first electronic compo 
nent 702 through the external substrate signal paths, then the 
third signal Speeds of the plurality of third Signals may be 
higher than the first Signal Speed of the plurality of first 
Signals and may be equal to the Second Signal Speed of the 
plurality of Second Signals. In Some embodiments, at least 
Some of the Second and third Signals may be transmitted and 
received thorough the same signal paths (e.g., bi-directional 
external Substrate signal paths). 
0060. In a second example, the second electronic com 
ponent 704 may transmit and the first electronic component 
702 may receive, a plurality of first Signals at a first Signal 
Speed via the circuit board Signal paths. The Second elec 
tronic component 704 may further transmit and the first 
electronic component 702 may further receive, a plurality of 
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Second signals at a Second Signal Speed via the external 
Substrate Signal paths. In Some embodiments, the first elec 
tronic component 702 may transmit and the Second elec 
tronic component 704 may receive, a plurality of third 
Signals at a third Signal Speed via either the circuit board 
Signal paths or the external Substrate Signal paths. In Some 
embodiments, the Second Signal Speed of the plurality of 
Second Signals may be higher than the first Signal Speed of 
the plurality of first Signals. 
0061. In a third example, the first electronic component 
702 may transmit and the second electronic component 704 
may receive, a plurality of first signals at a first signal Speed 
via the circuit board Signal paths. In this example, the Second 
electronic component 704 may transmit and the first elec 
tronic component 702 may receive, a plurality of Second 
Signals at a Second signal Speed via the external Substrate 
Signal paths. In Some embodiments, the Second Signal Speed 
of the plurality of Second Signals may be higher than the first 
Signal Speed of the plurality of first Signals. 
0062) Referring now to FIG. 8, where a system 800 in 
accordance with Some embodiments is shown. The System 
800 includes a microprocessor 802 that may be coupled to 
a bus 804. The system 800 may further include temporary 
memory 806, a network interface 808, an optional non 
volatile memory 810 and an input/output (I/O) device inter 
face unit 812. In some embodiments, the input/output device 
interface unit 812 may be a keyboard, a cursor control 
device and/or other I/O device. One or more of the above 
enumerated elements, Such as microprocessor 802, tempo 
rary memory 806, non-volatile memory 810, and so forth, 
may be coupled to the novel circuit board apparatuses 
described above. 

0.063. Depending on the applications, the system 800 may 
include other components, including but not limited to 
chipsets, RF transceivers, mass storage (such as hard disk, 
compact disk (CD), digital versatile disk (DVD), graphical 
or mathematic co-processors, and So forth. 
0.064 One or more of the system components may be 
located on a single chip Such as a System on chip (SOC). In 
various embodiments, the system 800 may be a personal 
digital assistant (PDA), a wireless mobile phone, a tablet 
computing device, a laptop computing device, a desktop 
computing device, a Set-top box, an entertainment control 
unit, a digital camera, a digital video recorder, a media 
recorder, a media player, a CD player, a DVD player, a 
network server, or device of the like. 
0065. Although specific embodiments have been illus 
trated and described herein, it will be appreciated by those 
of ordinary skill in the art that any arrangement which is 
calculated to achieve the same purpose may be Substituted 
for the Specific embodiment shown. This application is 
intended to cover any adaptations or variations of the 
embodiments of the present invention. Therefore, it is mani 
festly intended that this invention be limited only by the 
claims. 

1. An apparatus, comprising: 

a Substrate; 

a first portion of a first Socket disposed at a first end of the 
Substrate, and adapted to at least contribute towards 
completing the first Socket, the first Socket to receive a 
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first component, and having at least two portions, Said 
first portion and first at least one other portion; 

a Second portion of a Second Socket disposed at a Second 
end of the Substrate, and adapted to at least contribute 
towards completing the Second Socket, the Second 
Socket to receive a Second component, and the Second 
Socket having at least two portions, Said Second portion 
and Second at least one other portion; and 

the first and Second portions and the Substrate are further 
adapted to facilitate the first and Second components to 
communicate with each other through the first and 
Second portions and the Substrate at a first signaling 
Speed, that is different from a Second Signal Speed the 
first and Second components communicate with each 
other through the first and Second at least one other 
portions. 

2. The apparatus of claim 1, wherein the Substrate com 
prises a dielectric Selected from the group consisting of a 
polytetrafluoroethylene (PTFE), a polyimide and a liquid 
crystal polymer dielectric. 

3. The apparatus of claim 1, wherein the Substrate com 
prises a dielectric having an electrical loSS tangent of leSS 
than or equal to about 0.010. 

4. The apparatus of claim 1, wherein the Substrate is a fleX 
circuit, and the first Signal Speed is faster than the Second 
Signal Speed. 

5. (canceled) 
6. The apparatus of claim 1, wherein the first component 

comprises a central processing unit, and the first Socket 
comprises a land grid array Socket. 

7. The apparatus of claim 1, wherein the Substrate is a 
printed circuit board, and the Second Signal Speed is faster 
than the first Signal Speed. 

8-23. (canceled) 
24. A System comprising: 

a circuit board having: 

a first portion of first Socket disposed at a first location 
of the circuit board, and adapted to at least contribute 
towards completing the first Socket, the first Socket to 
receive a first component, and having at least two 
portions, Said first portion and first at least one other 
portion; 

a Second portion of a Second Socket disposed at a 
Second location of the circuit board, adapted to at 
least contribute towards completing the Second 
Socket, the Second Socket to receive a Second com 
ponent, and the Second Socket having at least two 
portions, Said Second portion and Second at least one 
other portion; and 

the first and Second portions and the circuit board are 
further adapted to facilitate the first and Second 
components to communicate with each other through 
the first and Second portions and the circuit board at 
a first Signal Speed, that is different from a Second 
Signal Speed the first and Second components com 
municate with each other through the first and Sec 
ond at least one other portions, and 

a mass Storage device coupled to the circuit board. 
25-28. (canceled) 
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29. The system of claim 24, wherein the system is selected 
from a group consisting of a Set-top box, a media recorder, 
and a media player. 

30. The system of claim 24, wherein the system further 
comprises 

a connector apparatus to couple Said first portion of the 
first Socket to Said Second portion of the Second Socket, 
having 

a Substrate, 
a third portion of the first at least one other portion of 

the first Socket disposed at a first end of the Substrate, 
and adapted to cooperate with the first portion of the 
first Socket to receive the first component, 

a fourth portion of the Second at least one other portion 
of the Second Socket disposed at a Second end of the 
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Substrate, and adapted to cooperate with the Second 
Socket to receive the Second component, and 

the third and fourth portions and the substrate are 
further adapted to facilitate the first and Second 
components to communicate with each other through 
the third and fourth portions and the substrate at the 
Second signaling Speed. 

31. The system of claim 30, wherein the second signal 
Speed is faster than the first signal Speed. 

32. The system of claim 29, wherein the first component 
comprises a central processing unit, and the first Socket 
comprises a land grid array Socket. 


