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(57) ABSTRACT

In one embodiment, a printed circuit board includes a first
circuit board portion comprising a set of first conducting
layers and one or more plated through hole (PTH) vias
formed through the first conducting layers and a second
circuit board portion comprising a set of second conducting
layers. The second circuit board portion has an area less than
an area of the first circuit board portion, and the second
circuit board portion is coupled to the first circuit board
portion via a laminate layer such that the first and second
conducting layers are parallel with one another. The printed
circuit board further includes one or more PTH vias formed
through the first and second conducting layers in an area of
the printed circuit board where the first and second circuit
board portions overlap.
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TYPE-3 PRINTED CIRCUIT BOARDS (PCBS)
WITH HYBRID LAYER COUNTS

TECHNICAL FIELD

[0001] This disclosure relates in general to the field of
computer systems and, more particularly, to Type-3 printed
circuit boards (PCBs) with hybrid layer counts that include
more layers in a core area of the PCB.

BACKGROUND

[0002] High speed signals traveling through plated
through holes (PTHs) in a Type-3 printed circuit board
(PCB) can encounter one or more issues related to via stubs.
For example, signal reflections can occur along the vertical
interconnect path that is not in series with the high-speed
signal path will significantly degrade the signal integrity.

BRIEF DESCRIPTION OF THE DRAWINGS

[0003] FIG. 1 illustrates an example plated through hole
(PTH) via with a stub portion.

[0004] FIGS. 2A-2B illustrate an example sequential lami-
nation process for joining two Type-3 printed circuit boards
(PCBs) together in accordance with embodiments of the
present disclosure.

[0005] FIG. 3 illustrates a flow diagram of an example
process of manufacturing PCBs with additional core-area
layers in accordance with embodiments of the present dis-
closure.

[0006] FIG. 4 illustrates an example system incorporating
a PCB with additional core-area layers in accordance with
embodiments of the present disclosure.

[0007] FIG. 5 illustrates an example stack-up for an
example PCB with additional core area layers in accordance
with embodiments of the present disclosure.

[0008] FIGS. 6A-6B illustrate an example manufacturing
technique for PCBs with additional core area layers in
accordance with embodiments of the present disclosure.
[0009] FIG. 7 is an example illustration of a processor
according to an embodiment.

[0010] FIG. 8 illustrates a computing system that is
arranged in a point-to-point (PtP) configuration according to
an embodiment.

[0011] Like reference numbers and designations in the
various drawings indicate like elements.

DETAILED DESCRIPTION OF EXAMPLE
EMBODIMENTS

[0012] In the following description, numerous specific
details are set forth, such as examples of specific configu-
rations, structures, architectural details, etc. in order to
provide a thorough understanding of the present disclosure.
It will be apparent, however, to one skilled in the art that
these specific details need not be employed to practice
embodiments of the present disclosure. In some instances,
well known components or methods may be utilized, and
such details haven’t been described in detail in order to
avoid unnecessarily obscuring embodiments of the present
disclosure.

[0013] High speed signals traveling through plated
through holes (PTHs) in a Type-3 printed circuit board
(PCB) can encounter one or more issues related to via stubs.
For example, signal reflections can occur along the vertical
interconnect path that is not in series with the high-speed
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signal path will significantly degrade the signal integrity. For
instance, referring to FIG. 1, which illustrates an example
plated through hole (PTH) via 100 with a stub portion 102,
an example signal may travel from the left side trace 104 on
level 0 of the PCB, down the PTH 102, and out the right side
trace 106 of the PCB on level A. However, the signal may
also travel down the stub portion 102 and reflect back,
causing unwanted effects. The longer the stub portion 102,
the larger the impedance discontinuity, and consequently,
insertion loss to the signal path.

[0014] Current PCB designs may have upwards of 16 total
layers, with an overall thickness of approximately 1.6 mm,
and these designs may be meant to fulfill customer 8-10
layer designs that are approximately 0.8-1 mm thick. That is,
where a customer design calls for 8-10 layers, a PCB
implementation may actually include upwards of 16 total
layers, which will cause PTH stub portions that are approxi-
mately half the length of the overall PTH via. As input/
output bus speeds increase (e.g., with memory speeds in
LP5/x, DDRS, etc.), this discrepancy in via length will
become a large loss issue. Furthermore, in some current
designs, high-speed input/output (HSIO) traces may be
routed on the bottom part of the PCBs to avoid stubs.
[0015] Thus, in embodiments of the present disclosure,
PCBs may include a “core area” portion that includes more
layers than areas of the PCB. The core area may refer to an
area of the PCB in which important components of a
computer system may be connected to the PCB, e.g., pro-
cessors, memory devices/chips, input/output (IO) circuitry
(e.g., 10 controllers, such as PCle controller hubs), power
delivery circuitry, etc. The core area of the PCB may include
a number or layers called for by a particular PCB design
(e.g., 12 or 16), but the remaining areas of the PCB may
include fewer layers (e.g., 6 or 8) than the core area.
[0016] In particular, the PCB may be manufactured in
such a way that allows for shorter PTH vias in the core area
of the PCB, which may reduce or eliminate some of the
negative effects discussed above with respect to PTH stubs.
For instance, in some embodiments, a sequential Type-3
(T3) PCB manufacturing process may be used to connect
two (or more) separate sub-boards, where each sub-board
includes a number of PTH vias. Once joined, longer PTH
vias that go through all of the joined layers (i.e., those of all
the sub-boards) may be inserted into the PCB as well to
allow for signal routing through all layers. Accordingly, the
resulting PCB may include shorter PTH vias in certain areas,
reducing the size of or eliminating stub portions, while also
having a reduced z-height in the non-core area of the board,
which may allow for component placement on the PCB (or
placement of other components inside a computer system
(e.g., a laptop computer system)) where not possible before
due to the extra layers in the non-core area. These techniques
may allow for enjoying the lower costs associated with
manufacturing T3 PCBs, without the need for T4 or other
more expensive types of PCBs.

[0017] In PCB designs, not as many layers may be needed
outside the core area of the PCB, as layer counts are
primarily determined by the core area components and their
and signal density (e.g., main system-on-chip (SoC),
memory, power delivery, HSIO/LSIO breakout, etc.). For
instance, the number signal breakouts from the main SoC
can increase the layer count needed. Moreover, the board’s
core area size determines the density of the core area. The
non-core area of the PCB may have fewer signal counts
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compared to core area routing density. For example, in some
embodiments, a core area design may include 12 layers
made up of 6 layers in each of two sub-boards. Thus, the
core area may include shorter 6-layer PTH vias as well as
12-layer vias. The HSIO and/or low-speed 10 (LSIO) sig-
nals can be routed using the shorter 6-layer PTH vias in the
core area, while other signals (e.g., power delivery) may use
the longer 12-layer PTH vias. The non-core areas may
include only 6 layers, which may be sufficient for routing the
lower density signals in those areas.

[0018] FIGS. 2A-2B illustrate an example sequential lami-
nation process for joining two Type-3 (T3) printed circuit
boards (PCBs) together in accordance with embodiments of
the present disclosure. In the example shown, there are two
sub-boards 200, 210, each of which includes metal layers
202, 212, and insulating lamination layers 204, 214 (e.g.,
prepreg or core layers). Each sub-board includes its own set
of PTH vias 206, 216 formed therein. The two sub-boards
200, 210 may then be joined as shown in FIG. 2B with a
lamination layer 230, forming a core area 240 in the result-
ing PCB that includes the total number of layers of the two
sub-boards 200, 210 (the non-core areas still only include
the number of layers of the sub-board 200). Additional PTH
vias, e.g., 226, can then be formed in the core area 240 to
allow for signal routing through all of the core-area layers.
[0019] FIG. 3 illustrates a flow diagram of an example
process 300 of manufacturing PCBs with additional core-
area layers in accordance with embodiments of the present
disclosure. At 302, a first sub-board (e.g., 200) is fabricated,
including forming PTH vias (e.g., 206) in the first sub-board.
At 304, a second sub-board (e.g., 210) is fabricated, includ-
ing forming PTH vias (e.g., 216) in the first sub-board. The
first and second sub-boards may each be a Type-3 PCB, in
certain embodiments. At 306, the two sub-boards are joined
together, e.g., using a sequential Type-3 PCB lamination
process. This may include aligning the sub-boards as
desired, and then joining them together using a lamination
layer between the boards. At 308, one or more additional
PTH vias (e.g., 226) are formed in the core-area (e.g., 240)
of the resulting PCB.

[0020] FIG. 4 illustrates an example system 400 incorpo-
rating a PCB with additional core-area layers in accordance
with embodiments of the present disclosure. The example
system 400 includes a number of components attached to a
PCB 410 that includes two sub-boards 410A, 410B, which
form a core area 420. The PCB may be formed in a similar
manner as described above. As shown, the example system
400 includes “core” components of a computer system, e.g.,
a main SoC 402, memory 404, 10 circuitry 406, and power
delivery circuitry 408, connected to the PCB 410 in the core
area 420. As described above and shown in FIG. 4, certain
routing (e.g., HSIO routing between the SoC 402 and
memory 404) may utilize the shorter PTH vias in the core
area 420 provided in the sub-board 410, while other routing
(e.g., power delivery routing) can utilize longer PTH vias in
the core area 420.

[0021] The HSIO routing (which may include routing for,
e.g., Thunderbolt (TBT), Peripheral Component Intercon-
nect Express (PCle), Universal Serial Bus (USB) v4 over
Type-C, or USB Type-A connections) may benefit from
improved electrical characteristics enabled by the reduced
size of the shorter PTH vias in the core area, as described
above. For example, in a conventional 12-layer PCB stack-
up, these types of interfaces would have used layer 11-layer
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12 or layer 11-layer 10 routing to avoid the stub issues.
However, with embodiments of the present disclosure, such
routing can between layers 4, 5, or 6 (e.g., for TBT, or
Type-C routing) in the 12-layer core area, or between any of
the layers 1-6 in the 12-layer core area (e.g., for Type-A or
PCle routing).

[0022] The system 400 also includes a number of com-
ponents 412, 414, 416, 418 in the non-core arecas 422 of the
PCB 410. These may include power sockets (e.g., DC power
connectors), IO connectors (e.g., USB, TBT, etc.) for periph-
eral devices, audio connectors (e.g., 3.5 mm audio out
jacks), video connectors (e.g., HDMI or eDP ports), or the
like. As shown, due to the reduced layer count in the
non-core areas of the PCB 410, certain components (e.g.,
412, 414) may be placed on the secondary side (e.g., bottom
side in FIG. 4) of the PCB 410 to take advantage of the extra
z-area now available. Going “dual-sided” in this manner can
help in PCB miniaturization. In addition, the extra z-area
now available can provide thermal benefits as well, allowing
more of an air gap in the overall stack and helping to
increase air flow inside the system 400, which can help
lower the skin temperature of the PCB 410 or the compo-
nents connected to the PCB 410 and hence, provide higher
system performance.

[0023] FIG. 5 illustrates an example stack-up for an
example PCB 500 with additional core area layers in accor-
dance with embodiments of the present disclosure. In the
example shown, the PCB 500 includes a layer 501 with
memory signal routing (e.g., GDDR6 CAC signals), a
ground layer 502, a layer 503 with additional memory signal
routing (e.g., GDDR6 DQ and/or CLK signals), another
ground layer 504, a layer 505 with 1O signal routing (e.g.,
HSIO or other IO routing), and a layer 506 with power
delivery routing. In addition to layers 501-506, which span
the entirety of the PCB 500, there are additional layers inside
the core area 520 of the PCB 500 (which is similar to the
core area 420 of FIG. 4). In the example shown, the
additional layers include another ground layer 507, a layer
508 with additional memory signal and/or 10 signal routing,
another ground layer 509, another layer 510 with additional
memory signal and/or 1O signal routing, another power
delivery layer 511, and another ground layer 512.

[0024] FIGS. 6A-6B illustrate an example manufacturing
technique for PCBs with additional core area layers in
accordance with embodiments of the present disclosure. In
the example shown in FIG. 6A, a set of 9 sub-boards 612,
614, 616 arc formed on a first PCB panel 610. The sub-
boards 612, 614, 616 may be implemented similar to the
sub-board 210 of FIGS. 2A-2B. In addition, a set of 3
sub-boards 622, 624, 626 are formed on each of three
different PCB panels 620. The sub-boards 622, 624, 626
may be implemented similar to the sub-board 200 of FIGS.
2A-2B. Subsets of 3 sub-boards from the panel 610 (e.g.,
612A, 614A, 616A of the panel 610) are then joined to each
sub-board of a panel 620 (e.g., 622A, 624A, 626A of the
panel 620A) as shown in FIG. 6B. In this example, 3x more
sub-boards can be produced on the panel 610, which is the
same size as panel 620, leading to a potential total full stack
of material cost saving of >30%. In addition, the total cost
of manufacturing the 9 overall PCBs as shown in FIG. 6B
may be only approximately 1.3x the cost of manufacturing
a conventional PCB with a full layer stack all around, which
is still less than the cost of moving up to a more expensive
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type of PCB manufacturing (e.g., Type-4 PCB, which is
typically approximately 1.6x more expensive than Type-3
PCB manufacturing).

[0025] FIGS. 7-8 are block diagrams of example computer
architectures that may be used in accordance with embodi-
ments disclosed herein. For example, in some embodiments,
a computer system (e.g., the system 400 of FIG. 4) may
contain one or more aspects shown in FIGS. 7-8. Other
computer architecture designs known in the art for proces-
sors and computing systems may also be used. Generally,
suitable computer architectures for embodiments disclosed
herein can include, but are not limited to, configurations
illustrated in FIGS. 7-8.

[0026] FIG. 7 is an example illustration of a processor
according to an embodiment. Processor 700 is an example of
a type of hardware device that can be used in connection
with the implementations above. Processor 700 may be any
type of processor, such as a microprocessor, an embedded
processor, a digital signal processor (DSP), a network pro-
cessor, a multi-core processor, a single core processor, or
other device to execute code. Although only one processor
700 is illustrated in FIG. 7, a processing clement may
alternatively include more than one of processor 700 illus-
trated in FIG. 7. Processor 700 may be a single-threaded
core or, for at least one embodiment, the processor 700 may
be multi-threaded in that it may include more than one
hardware thread context (or “logical processor”) per core.
[0027] FIG. 7 also illustrates a memory 702 coupled to
processor 700 in accordance with an embodiment. Memory
702 may be any of a wide variety of memories (including
various layers of memory hierarchy) as are known or
otherwise available to those of skill in the art. Such memory
elements can include, but are not limited to, random access
memory (RAM), read only memory (ROM), logic blocks of
a field programmable gate array (FPGA), erasable program-
mable read only memory (EPROM), and electrically eras-
able programmable ROM (EEPROM).

[0028] Processor 700 can execute any type of instructions
associated with algorithms, processes, or operations detailed
herein. Generally, processor 700 can transform an element
or an article (e.g., data) from one state or thing to another
state or thing.

[0029] Code 704, which may be one or more instructions
to be executed by processor 700, may be stored in memory
702, or may be stored in software, hardware, firmware, or
any suitable combination thereof, or in any other internal or
external component, device, element, or object where appro-
priate and based on particular needs. In one example,
processor 700 can follow a program sequence of instructions
indicated by code 704. Each instruction enters a front-end
logic 706 and is processed by one or more decoders 708. The
decoder may generate, as its output, a micro operation such
as a fixed width micro operation in a predefined format, or
may generate other instructions, microinstructions, or con-
trol signals that reflect the original code instruction. Front-
end logic 706 also includes register renaming logic 710 and
scheduling logic 712, which generally allocate resources and
queue the operation corresponding to the instruction for
execution.

[0030] Processor 700 can also include execution logic 714
having a set of execution units 716a, 7165, 716, ctc. Some
embodiments may include a number of execution units
dedicated to specific functions or sets of functions. Other
embodiments may include only one execution unit or one
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execution unit that can perform a particular function. Execu-
tion logic 714 performs the operations specified by code
instructions.

[0031] After completion of execution of the operations
specified by the code instructions, back-end logic 718 can
retire the instructions of code 704. In one embodiment,
processor 700 allows out of order execution but requires in
order retirement of instructions. Retirement logic 720 may
take a variety of known forms (e.g., re-order buffers or the
like). In this manner, processor 700 is transformed during
execution of code 704, at least in terms of the output
generated by the decoder, hardware registers and tables
utilized by register renaming logic 710, and any registers
(not shown) modified by execution logic 714.

[0032] Although not shown in FIG. 7, a processing ele-
ment may include other elements on a chip with processor
700. For example, a processing element may include
memory control logic along with processor 700. The pro-
cessing element may include 1/O control logic and/or may
include 1/O control logic integrated with memory control
logic. The processing element may also include one or more
caches. In some embodiments, non-volatile memory (such
as flash memory or fuses) may also be included on the chip
with processor 700.

[0033] FIG. 8 illustrates a computing system 800 that is
arranged in a point-to-point (PtP) configuration according to
an embodiment. In particular, FIG. 8 shows a system where
processors, memory, and input/output devices are intercon-
nected by a number of point-to-point interfaces. Generally,
one or more of the computing systems described herein may
be configured in the same or similar manner as computing
system 800.

[0034] Processors 870 and 880 may also each include
integrated memory controller logic (MC) 872 and 882 to
communicate with memory elements 832 and 834. In alter-
native embodiments, memory controller logic 872 and 882
may be discrete logic separate from processors 870 and 880.
Memory elements 832 and/or 834 may store various data to
be used by processors 870 and 880 in achieving operations
and functionality outlined herein.

[0035] Processors 870 and 880 may be any type of pro-
cessor, such as those discussed in connection with other
figures. Processors 870 and 880 may exchange data via a
point-to-point (PtP) interface 850 using point-to-point inter-
face circuits 878 and 888, respectively. Processors 870 and
880 may each exchange data with a chipset 890 via indi-
vidual point-to-point interfaces 852 and 854 using point-to-
point interface circuits 876, 886, 894, and 898. Chipset 890
may also exchange data with a co-processor 838, such as a
high-performance graphics circuit, machine learning accel-
erator, or other co-processor 838, via an interface 839, which
could be a PtP interface circuit. In alternative embodiments,
any or all of the PtP links illustrated in FIG. 8 could be
implemented as a multi-drop bus rather than a PtP link.
[0036] Chipset 890 may be in communication with a bus
820 via an interface circuit 896. Bus 820 may have one or
more devices that communicate over it, such as a bus bridge
818 and /O devices 816. Via a bus 810, bus bridge 818 may
be in communication with other devices such as a user
interface 812 (such as a keyboard, mouse, touchscreen, or
other input devices), communication devices 826 (such as
modems, network interface devices, or other types of com-
munication devices that may communicate through a com-
puter network 860), audio I/O devices 816, and/or a data
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storage device 828. Data storage device 828 may store code
830, which may be executed by processors 870 and/or 880.
In alternative embodiments, any portions of the bus archi-
tectures could be implemented with one or more PtP links.
[0037] The computer system depicted in FIG. 8 is a
schematic illustration of an embodiment of a computing
system that may be utilized to implement various embodi-
ments discussed herein. It will be appreciated that various
components of the system depicted in FIG. 8 may be
combined in a system-on-a-chip (SoC) architecture or in any
other suitable configuration capable of achieving the func-
tionality and features of examples and implementations
provided herein.

[0038] While some of the systems and solutions described
and illustrated herein have been described as containing or
being associated with a plurality of elements, not all ele-
ments explicitly illustrated or described may be utilized in
each alternative implementation of the present disclosure.
Additionally, one or more of the elements described herein
may be located external to a system, while in other instances,
certain elements may be included within or as a portion of
one or more of the other described elements, as well as other
elements not described in the illustrated implementation.
Further, certain elements may be combined with other
components, as well as used for alternative or additional
purposes in addition to those purposes described herein.
[0039] Further, it should be appreciated that the examples
presented above are non-limiting examples provided merely
for purposes of illustrating certain principles and features
and not necessarily limiting or constraining the potential
embodiments of the concepts described herein. For instance,
a variety of different embodiments can be realized utilizing
various combinations of the features and components
described herein, including combinations realized through
the various implementations of components described
herein. Other implementations, features, and details should
be appreciated from the contents of this Specification.
[0040] Although this disclosure has been described in
terms of certain implementations and generally associated
methods, alterations and permutations of these implemen-
tations and methods will be apparent to those skilled in the
art. For example, the actions described herein can be per-
formed in a different order than as described and still achieve
the desirable results. As one example, the processes depicted
in the accompanying figures do not necessarily require the
particular order shown, or sequential order, to achieve the
desired results. In certain implementations, multitasking and
parallel processing may be advantageous. Additionally,
other user interface layouts and functionality can be sup-
ported. Other variations are within the scope of the follow-
ing claims.

[0041] While this specification contains many specific
implementation details, these should not be construed as
limitations on the scope of any embodiments or of what may
be claimed, but rather as descriptions of features specific to
particular embodiments. Certain features that are described
in this specification in the context of separate embodiments
can also be implemented in combination in a single embodi-
ment. Conversely, various features that are described in the
context of a single embodiment can also be implemented in
multiple embodiments separately or in any suitable subcom-
bination. Moreover, although features may be described
above as acting in certain combinations and even initially
claimed as such, one or more features from a claimed
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combination can in some cases be excised from the combi-
nation, and the claimed combination may be directed to a
subcombination or variation of a subcombination.

[0042] Similarly, while operations are depicted in the
drawings in a particular order, this should not be understood
as requiring that such operations be performed in the par-
ticular order shown or in sequential order, or that all illus-
trated operations be performed, to achieve desirable results.
In certain circumstances, multitasking and parallel process-
ing may be advantageous. Moreover, the separation of
various system components in the embodiments described
above should not be understood as requiring such separation
in all embodiments, and it should be understood that the
described program components and systems can generally
be integrated together in a single software product or pack-
aged into multiple software products.

[0043] The following examples pertain to embodiments in
accordance with this Specification. It will be understood that
certain examples may be combined with certain other
examples, in certain embodiments.

[0044] Example 1 includes a printed circuit board com-
prising: a first circuit board portion comprising a set of first
conducting layers and one or more plated through hole
(PTH) vias formed through the first conducting layers; a
second circuit board portion comprising a set of second
conducting layers, wherein an area of the second circuit
board portion is less than an area of the first circuit board
portion and the second circuit board portion is coupled to the
first circuit board portion via a laminate layer such that the
first and second conducting layers are parallel with one
another; and one or more PTH vias formed through the first
and second conducting layers in an area of the printed circuit
board where the first and second circuit board portions
overlap.

[0045] Example 2 includes the subject matter of Example
1, wherein the second circuit board portion further com-
prises one or more PTH vias formed through the second
conducting layers.

[0046] Example 3 includes the subject matter of Example
1, wherein the second circuit board portion is coupled to the
first circuit board portion via a first surface of the first circuit
board portion, and the printed circuit board further com-
prises a set of electrical components coupled to the first
circuit board portion on the first surface of the first circuit
board portion.

[0047] Example 4 includes the subject matter of Example
3, wherein the set of electrical components coupled to the
first circuit board portion on the first surface of the first
circuit board portion are a first set of electrical components,
and the printed circuit board further comprises a second set
of electrical components coupled to the first circuit board
portion on a second surface of the first circuit board portion
opposite the first surface.

[0048] Example 5 includes the subject matter of Example
3 or 4, wherein the electrical components include one or
more of a socket to receive electrical power, an audio
connector, a video connector, and an input/output (10)
connector.

[0049] Example 6 includes the subject matter of any one
of Examples 1-5, further comprising a socket to receive a
device comprising a processor, the socket coupled to the first
circuit board portion and connected to one or more of the
PTH vias formed through the first conducting layers.
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[0050] Example 7 includes the subject matter of Example
6, wherein the socket is further connected to one or more of
the PTH vias formed through the first and second conducting
layers.

[0051] Example 8 includes the subject matter of any one
of Examples 1-7, further comprising a socket to receive a
memory device, the socket coupled to the first circuit board
portion and connected to one or more of the PTH vias
formed through the first conducting layers.

[0052] Example 9 includes the subject matter of Example
8, wherein the socket is further connected to one or more of
the PTH vias formed through the first and second conducting
layers.

[0053] Example 10 includes the subject matter of any one
of Examples 1-9, further comprising input/output (IO) cir-
cuitry coupled to one or more of the PTH vias formed
through the first conducting layers.

[0054] Example 11 includes the subject matter of Example
10, wherein the 1O circuitry is further connected to one or
more of the PTH vias formed through the first and second
conducting layers.

[0055] Example 12 includes the subject matter of any one
of Examples 1-11, further comprising power delivery cir-
cuitry coupled to one or more of the PTH vias formed
through the first and second conducting layers.

[0056] Example 13 is a system comprising: a printed
circuit board (PCB) comprising: a first circuit board portion
comprising a set of first conducting layers and one or more
plated through hole (PTH) vias formed through the first
conducting layers; a second circuit board portion comprising
a set of second conducting layers, wherein an area of the
second circuit board portion is less than an area of the first
circuit board portion and the second circuit board portion is
coupled to the first circuit board portion via a laminate layer
such that the first and second conducting layers are parallel
with one another; and one or more PTH vias formed through
the first and second conducting layers in an area of the
printed circuit board where the first and second circuit board
portions overlap; and a system-on-chip (SoC) coupled to the
PCB in an area of the PCB where the first and second circuit
board portions overlap.

[0057] Example 14 includes the subject matter of Example
13, further comprising memory coupled to the PCB in the
area of the PCB where the first and second circuit board
portions overlap, wherein the SoC and the memory are
connected through one or more of the PTH vias formed
through the first conducting layers.

[0058] Example 15 includes the subject matter of Example
14, further comprising input/output (I0) circuitry to couple
the SoC and the memory.

[0059] Example 16 includes the subject matter of Example
14 or 15, wherein the SoC and the memory are further
connected through one or more of the PTH vias formed
through the first and second conducting layers.

[0060] Example 17 includes the subject matter of any one
of Examples 13-16, wherein the second circuit board portion
further comprises one or more PTH vias formed through the
second conducting layers.

[0061] Example 18 includes the subject matter of any one
of Examples 13-17, wherein the second circuit board portion
is coupled to the first circuit board portion via a first surface
of'the first circuit board portion, and the printed circuit board
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further comprises a set of electrical components coupled to
the first circuit board portion on the first surface of the first
circuit board portion.

[0062] Example 19 includes the subject matter of Example
18, wherein the set of electrical components coupled to the
first circuit board portion on the first surface of the first
circuit board portion are a first set of electrical components,
and the printed circuit board further comprises a second set
of electrical components coupled to the first circuit board
portion on a second surface of the first circuit board portion
opposite the first surface.

[0063] Example 20 includes the subject matter of Example
18 or 19, wherein the electrical components include one or
more of a socket to receive electrical power, an audio
connector, a video connector, and an input/output (10)
connector.

[0064] Example 21 is a method of fabricating a printed
circuit board comprising: forming a first printed circuit
board (PCB) portion comprising a set of first conducting
layers; forming a set of plated through hole (PTH) vias
through the first PCB portion; forming a second PCB portion
comprising a set of second conducting layers; coupling the
first PCB portion and the second PCB portion using a
laminate; and forming a set of PTH vias through the first and
second PCB portions.

[0065] Example 22 includes the subject matter of Example
21, further comprising forming a set of PTH vias through the
second PCB portion before coupling the first and second
PCB portions.

[0066] Example 23 includes the subject matter of Example
21 or 22, further comprising coupling a set of electrical
components to the first PCB portion on a surface of the first
PCB portion that is coupled to the second PCB portion.
[0067] Example 24 includes the subject matter of Example
23, further comprising coupling a set of electrical compo-
nents to the first PCB portion on a surface of the first PCB
portion opposite the surface that is coupled to the second
PCB portion.

[0068] Example 25 includes the subject matter of Example
23 or 24, wherein the electrical components include one or
more of a socket to receive electrical power, an audio
connector, a video connector, and an input/output (10)
connector.

[0069] Example 26 includes the subject matter of any one
of Examples 21-25, further comprising coupling a socket to
receive a device comprising a processor to the first circuit
board portion such that the socket is connected to one or
more of the PTH vias formed through the first PCB portion.
[0070] Example 27 includes the subject matter of any one
of Examples 21-26, further comprising coupling a socket to
receive a memory device to the first circuit board portion
such that the socket is connected to one or more of the PTH
vias formed through the first PCB portion.

[0071] Example 28 includes the subject matter of any one
of Examples 21-27, further comprising coupling input/
output (IO) circuitry to one or more of the PTH vias formed
through the first PCB portion.

[0072] Example 29 includes the subject matter of any one
of Examples 21-28, further comprising coupling power
delivery circuitry to one or more of the PTH vias formed
through the first and second PCB portion.

[0073] Example 30 is a product formed by the process of
any one of Examples 21-29.
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[0074] Thus, particular embodiments of the subject matter
have been described. Other embodiments are within the
scope of the following claims. In some cases, the actions
recited in the claims can be performed in a different order
and still achieve desirable results. In addition, the processes
depicted in the accompanying figures do not necessarily
require the particular order shown, or sequential order, to
achieve desirable results.

What is claimed is:

1. A printed circuit board comprising:

a first circuit board portion comprising a set of first
conducting layers and one or more plated through hole
(PTH) vias formed through the first conducting layers;

a second circuit board portion comprising a set of second
conducting layers, wherein an area of the second circuit
board portion is less than an area of the first circuit
board portion and the second circuit board portion is
coupled to the first circuit board portion via a laminate
layer such that the first and second conducting layers
are parallel with one another; and

one or more PTH vias formed through the first and second
conducting layers in an area of the printed circuit board
where the first and second circuit board portions over-
lap.

2. The printed circuit board of claim 1, wherein the second
circuit board portion further comprises one or more PTH
vias formed through the second conducting layers.

3. The printed circuit board of claim 1, wherein the second
circuit board portion is coupled to the first circuit board
portion via a first surface of the first circuit board portion,
and the printed circuit board further comprises a set of
electrical components coupled to the first circuit board
portion on the first surface of the first circuit board portion.

4. The printed circuit board of claim 3, wherein the set of
electrical components coupled to the first circuit board
portion on the first surface of the first circuit board portion
are a first set of electrical components, and the printed circuit
board further comprises a second set of electrical compo-
nents coupled to the first circuit board portion on a second
surface of the first circuit board portion opposite the first
surface.

5. The printed circuit board of claim 3, wherein the
electrical components include one or more of a socket to
receive electrical power, an audio connector, a video con-
nector, and an input/output (I0) connector.

6. The printed circuit board of claim 1, further comprising
a socket to receive a device comprising a processor, the
socket coupled to the first circuit board portion and con-
nected to one or more of the PTH vias formed through the
first conducting layers.

7. The printed circuit board of claim 6, wherein the socket
is further connected to one or more of the PTH vias formed
through the first and second conducting layers.

8. The printed circuit board of claim 1, further comprising
a socket to receive a memory device, the socket coupled to
the first circuit board portion and connected to one or more
of the PTH vias formed through the first conducting layers.

9. The printed circuit board of claim 8, wherein the socket
is further connected to one or more of the PTH vias formed
through the first and second conducting layers.

10. The printed circuit board of claim 1, further compris-
ing input/output (IO) circuitry coupled to one or more of the
PTH vias formed through the first conducting layers.
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11. The printed circuit board of claim 10, wherein the 10
circuitry is further connected to one or more of the PTH vias
formed through the first and second conducting layers.

12. The printed circuit board of claim 1, further compris-
ing power delivery circuitry coupled to one or more of the
PTH vias formed through the first and second conducting
layers.

13. A system comprising:

a printed circuit board (PCB) comprising:

a first circuit board portion comprising a set of first
conducting layers and one or more plated through
hole (PTH) vias formed through the first conducting
layers;

a second circuit board portion comprising a set of
second conducting layers, wherein an area of the
second circuit board portion is less than an area of
the first circuit board portion and the second circuit
board portion is coupled to the first circuit board
portion via a laminate layer such that the first and
second conducting layers are parallel with one
another; and

one or more PTH vias formed through the first and
second conducting layers in an area of the printed
circuit board where the first and second circuit board
portions overlap; and

a system-on-chip (SoC) coupled to the PCB in an area of

the PCB where the first and second circuit board

portions overlap.

14. The system of claim 13, further comprising memory
coupled to the PCB in the area of the PCB where the first and
second circuit board portions overlap, wherein the SoC and
the memory are connected through one or more of the PTH
vias formed through the first conducting layers.

15. The system of claim 14, further comprising input/
output (I0) circuitry to couple the SoC and the memory.

16. The system of claim 14, wherein the SoC and the
memory are further connected through one or more of the
PTH vias formed through the first and second conducting
layers.

17. The system of claim 13, wherein the second circuit
board portion further comprises one or more PTH vias
formed through the second conducting layers.

18. The system of claim 13, wherein the second circuit
board portion is coupled to the first circuit board portion via
a first surface of the first circuit board portion, and the
printed circuit board further comprises a set of electrical
components coupled to the first circuit board portion on the
first surface of the first circuit board portion.

19. The system of claim 18, wherein the set of electrical
components coupled to the first circuit board portion on the
first surface of the first circuit board portion are a first set of
electrical components, and the printed circuit board further
comprises a second set of electrical components coupled to
the first circuit board portion on a second surface of the first
circuit board portion opposite the first surface.

20. The system of claim 18, wherein the electrical com-
ponents include one or more of a socket to receive electrical
power, an audio connector, a video connector, and an
input/output (I0) connector.

21. A product formed by a process comprising:

forming a first printed circuit board (PCB) portion com-

prising a set of first conducting layers;

forming a set of plated through hole (PTH) vias through

the first PCB portion;
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forming a second PCB portion comprising a set of second

conducting layers;

coupling the first PCB portion and the second PCB

portion using a laminate; and

forming a set of PTH vias through the first and second

PCB portions.

22. The product of claim 21, the process further compris-
ing forming a set of PTH vias through the second PCB
portion before coupling the first and second PCB portions.

23. The product of claim 21, the process further compris-
ing coupling a set of electrical components to the first PCB
portion on a surface of the first PCB portion that is coupled
to the second PCB portion.

24. The product of claim 21, further comprising coupling
a socket to receive a device comprising a processor to the
first circuit board portion such that the socket is connected
to one or more of the PTH vias formed through the first PCB
portion.

25. The product of claim 21, further comprising coupling
a socket to receive a memory device to the first circuit board
portion such that the socket is connected to one or more of
the PTH vias formed through the first PCB portion.

#* #* #* #* #*
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