PARTI TI ONED THROUGH- LAYER VI A AND ASSCCI ATED SYSTEMS AND METHODS TECHNI CAL
FI ELD 100011 The present disclosure is related to netal vias, interconnects,
and ot her types of patterned contacts fornmed on a substrate, such as a
circuit board | ayer or a sem conductor wafer. BACKGROUND [ 00021 Many

el ectronic systens include a circuit board having an arrangenent of

el ectronic conponents that are attached to the board and dedicated to
perform ng specific electronic functions. For exanple, a personal conputer
includes a circuit board that has various types of nenory for storing
programinstructions and a processor for executing the programinstructions.
In general, a circuit board typically includes a non-conductive |ayer that
is |am nat ed WPEAZU‘?’FR»@EDW}&)UGWH?ERV@IA”RN@J ASQULIATEDRY ST | ayers

i nclude patterned contacts that attach to electrical conponents and
patterned traces that route el ect rASBIMETHO&ISs bet ween the patterned
contacts. [00031 As el ectronic systens becone snaller and nore conpact, a

| arge nunmber of closely spaced electrical conponents are generally nounted
to circuit boards. Inevitably, however, it becones difficult to fit all of
the neces P Ffgd contacts and traces between such closely spaced
conponents. ny electronic systens accordingly use circuit boards that
include layers of patterned traces |located at nultiple levels in the
boards. B0@H nul {The |peseht disclosurt iboaktd tonmketatl &iasmiitedconieats, aonditodebr ttihpes ugfh
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need to avoid electrical contact with nost of the patterned traces on a
circuit BaeKR@EYRD. If a via is not placed correctly, two or nore

i ndi vidual traces can inadvertently be shorted together. Consequently, it
can be difficult to design and manufacture a circuit board having stacked
circuit 9883d | aMany clestippe prtgnRiEfudon ercutpasRhaninges! poamsment ¢fuslectrpnics
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Figure 1 taken . . . , .
storing program instructions and a processor for executing the program instructions. In general, a

circuit board typically includes a non-conductive layer that is laminated with one or more
conductive metal layers. The metal layers include patterned contacts that attach to electrical

components and patterned traces that route electrical signals between the patterned contacts.

[0003] As electronic systems become smaller and more compact, a large number of closely
spaced electrical components are generally mounted to circuit boards. Inevitably, however, it
becomes difficult to fit all of the necessary patterned contacts and traces between such closely
spaced components. Many electronic systems accordingly use circuit boards that include layers of
patterned traces located at multiple levels in the boards. Such multi-level circuit boards include
metal vias routed through one or more layers and electrically coupled to one or more levels of the
patterned traces. The metal vias can be difficult to locate because they need to avoid electrical
contact with most of the patterned traces on a circuit board layer. If a via is not placed correctly,
two or more individual traces can inadvertently be shorted together. Consequently, it can be

difficult to design and manufacture a circuit board having stacked circuit board layers.



along line 2A-2A and |ine 2B-2B, respectively. [0006] Figure 3 is a
cross-sectional side view of a dielectric layer having netal cladding

| ayers attached at top and bottom sides. [0007] Figure 4Ais a
cross-sectional side view of the dielectric layer of Figure 3 having a first
hol e that extends between the top and bottom sides. [0008] Figure 4B is a
top view of the dielectric |layer of Figure 4A. 100091 Figure 5is a
cross-sectional side view of the dielectric |layer of Figure 4A having

si dewal | i i pth a nmetal plating |ayer. 100101 Fi gure
6A is a @@%égﬁcﬁpﬁéﬁ@% ﬁ@k\ﬁr}g&/\\m‘m&he dielectric layer of Figure 5 having
partitions cut into the first hole. [00111 Figure 6B is a top view of the

di el ect rjpgodjayer redurd Q8ig iShnetlid Vet oFiaGdiFc@R b Bibhsitfle HaQing! #partisiehdd emal
side views of the dielectric |ayer of Figure 6A having a via hole filled

with a dioefigired incacsqrdanse witht aneieaibodinpot afitheiigelpsse.8A- 8C are top views of
enbodi nents of partitioned vias and partitioned |lead |ands. 100141 Figure 9
is an i 900688]ri c VFignesdfA anchB oxgi drodssecthnhlosyder vibvay ofithe airpar bdatd ofifégureil aaken
coupled . to.in and sets of parallel traces. [0015] Figure 10
is a crd%@ﬁggﬁgfbggP“é, ‘%?“Qvéfack of individual circuit board |ayers
t hat incl udes |nd|V|duaI partltloned vias. [0016] Figure 11 is a schenmatic
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non-condmpatﬂhuteextdnaysétwamheh@ﬁdﬂdlt@&bmld@@upl e together one or nore netal
contacts located at a surface of the non-

[0608] Figure 4B is a top view of the dielectric layer of Figure 4A.

[0009] Figure 5 is a cross-sectional side view of the dielectric layer of Figure 4A having

sidewalls of the first hole lined with a metal plating layer.

[0010] Figure 6A is a cross-sectional side view of the dielectric layer of Figure 5 having

partitions cut into the first hole.
[0011] Figure 6B is a top view of the dielectric layer of Figure 6A.

[0012) Figures 7A and 7B are cross-sectional side views of the dielectric layer of Figure 6A

having a via hole filled with a dielectric spacer material.

[0013] Figures 8A-8C are top views of embodiments of partitioned vias and partitioned lead
lands.
[0014] Figure 9 is an isometric view of a circuit board layer having a partitioned via coupled

to individual traces and sets of parallel traces.

[0015] Figure 10 is a cross-sectional side view of a stack of individual circuit board layers

that includes individual partitioned vias.

[0016] Figure 11 is a schematic illustration of a system in which a partitioned via may be

incorporated.



conductive layer. Such netal contacts nmay be | ocated on the non-conductive
| ayer itself or at another |ayer that is above or bel ow t he non-conductive
| ayer. The term "non-conductive |layer"” may enconpass any of a variety of
non-conductive materials (e.g., dielectric materials or sem - conductive
materials), which may be included within a substrate. The term "substrate”
can include a nyriad of electronic and mcroelectronic structures (e.g.,
circuit boards or sem conductor wafers) that physically separate and
electrically intercouple electronic or mcroel ectronic conponents.

El ect r onPET éﬁdﬂ%{%$6@m%EK¥%nlc conmponents can include any of a wide variety
of electrical devices (e.g., transistors, resistors, capacitors, etc.) or
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nore surfaces of conductive |eads, traces, or signal lines). However,

al t er nat ¢onductivb dajere rush ghetals egacta s htmlycertc:drpn ithe non-herduciye bryef itself or at
sem conduc ri.al.s ted wthi cto ., "

ST Con. SR g Birathee CEBFFY oh Aeestptu SELSEr Hhel Pronun Bethatefio hiyer ey
enbodi nEé}kﬁmpfiss Ayasf IanChikde dTehé- cdﬂdﬁétl\fehﬂltateﬁﬁﬁs {e%atl%%cmd MaferRE 0P lselfRr €
passivation or inter-level dielectric I$£ers of a mcroel ectroni c device.

Such vi a@né@mwalnwriahd |witieh miay beigslusled withim a\/ﬂuastra(tersvse)telfr@ 'subbteatsrdan ancﬂtyie a

i ntercoupl i.n |ng sj des Si i ubst r Qther e
vias, in 14 O%fgaéc onica éi mlcr%e?ff‘ctr% ic strugtur ag ? eir gbgall,rds or Fengltgg cl‘toF] Wafers)

enbodi memts plesally b,eplarata Al 61eaﬁeztuyon1téfeohpmav&c@meroal micaskiéctibidatonmatits es
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100 havi ¢tric layer enbo I nent o artiti oned 'via
120. Themdyelectrlc | ayer 102 can have a top side 105, a botton15|de 106, a
via hole 108, and first and second i nterconnects 110-111 within the via

hol e 108jp0i8] ManYro avoid unnecessarily obscuring the description of the various embodiments, the
detailed description describes embodiments of partitioned vias and interconnects in the context of
circuit board substrates (e.g., a printed circuit board, an etched wiring board, or other type of non-
conductive core layer that has been printed, laminated, or otherwise formed to have one or more
surfaces of conductive leads, traces, or signal lines). However, alternative embodiments of
substrates may comprise other types of semiconductor materials located within a semiconductor
wafer (e.g., silicon, silicon dioxide, gallium arsenide, etc.). Likewise, alternative embodiments of
vias include metal vias that are located within one or more passivation or inter-level dielectric layers
of a microelectronic device. Such vias can also include through silicon vias (TSVs) for electrically
intercoupling opposing sides of a silicon substrate. Other embodiments of vias, interconnects, and
substrates in addition to or in lieu of the embodiments described in this section may have several
additional features or may not include many of the features shown and described below with

reference to Figures 1-11.

[0019] Turning now to the Figures, Figure 1 is an isometric view of an embodiment of a

portion of a circuit board substrate 100 having a dielectric layer 102 and an embodiment of a



enbodi nents, the via hole 108 extends between the top and bottom si des

105- 106 and includes a first sidewall section covered with a first netal
wal | plating 114 defining the first interconnect 110 and a second si dewal |
section covered with a second netal wall plating 115 defining the second

i nterconnect 111. The first and second wall platings 114-115 can be forned
fromthe sane | ayer or "deposit" as explained in nore detail below The via
hol e 108 can also include first and second partitions 118-119 that bisect

the via hol.e 108 .and defing . a gap th electrically i ates the first wall
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[0020] In many embodiments, the via 120 is electrically coupled to metal contacts that are
located on portions of the top side 105 or the bottom 106 side of the dielectric layer 102. For
example, the circuit board 100 can include first and second metal lead lands 130-131, first metal
traces 134 (identified individually by reference numbers 134a-b), and second metal traces 135
(identified individually by reference numbers 135a-b). The first lead land 130 and individual first
and second traces 134a and 135a are attached at the top side 105 of the dielectric layer 102, and the
second lead land 131 and individual first and second traces 134b and 135b are attached at the
bottom side 106 of the diclectric layer 102. The lead lands 130-131 are coupled to the wall
platings 114-115 of the via 120. More specifically, the first traces 134a-b are connected to the first
interconnect 110 via the first and second lead lands 130-131, and the second traces 135a-b are
similarly connected to the second interconnect 111 via the first and second lead lands 130-131. In

several embodiments, the partitions 118-119 separate a first portion of the lead lands 130-131 that

-4~



several enbodi nents, the partitions 118-119 separate a first portion of the
| ead | ands 130-131 that -4 are coupled to the first interconnect 110 froma
second portion of the lead | ands 130-131 that are coupled to the second

i nterconnect 111. Accordingly, the first traces 134a-b and the second

traces 135a-b intercouple opposite sides of the dielectric |ayer 102 through
separate conduction paths that both pass through the via hole 108. [00211
Fi gure 2A is a cross-section of Figure 1 along |ine 2A-2A iIIustrating the
circuit 100 a?d a plated ? }IOH of the via 120. This view shows
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122, The plug 122 has partition regions that are defined by walls of the partitions 118-119 (drawn
in phantom) that separate and electrically isolate the wall platings 114-115 from one another

(described below).

[0022] Figure 2B is a cross-section of Figure 1 along line 2B-2B illustrating the circuit
board 100 and a non-plated portion of the via 120. The dielectric layer 102 can include the
partitions 118-119, which define lateral edges of first and second partition regions 150-151 (drawn
in phantom) on the via 120, or more specifically, on the dielectric plug 122. In many embodiments,
the partition regions 150-151 are also generally located between and electrically isolate portions of

the lead lands 130-131 (also drawn in phantom).

[0023] In general, and in contrast to the partitioned via 120, conventional vias occupy a
significant amount of surface area on a circuit board layer. Although the vias themselves do not
necessarily take up a large area, the lead land that surrounds the via can create a substantial
footprint. Each via typically needs to be surrounded by a lead land in order to accommodate an

overlap tolerance with a metal contact (e.g., another via) on an above- or below-located circuit



significant anmount of surface area on a circuit board | ayer. Al though the
vias thensel ves do not necessarily take up a large area, the |ead | and that
surrounds the via can create a substantial footprint. Each via typically
needs to be surrounded by a lead land in order to accommbdate an overl ap
tolerance with a netal contact (e.g., another via) on an above- or

bel ow- |l ocated circuit -5 board |ayer. Mst conventional circuit board
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occupying a single lead land area. In addition, in other embodiments, three or more metal traces can

be routed through a partitioned via. For example, a via hole can be partitioned to have three or more
separate sidewall portions that are individually plated with a metal layer. Further, in some
embodiments, partitioned vias allow traces to be aligned in parallel without having to divert to
separate vias. Such traces can be separated from each other by a fixed spacing distance and thus can
allow electronic components to communicate differentially without impedance discontinuities (see,

e.g., Figure 9).

[0025] Figures 3-7B illustrate stages of forming the partitioned via 120 in accordance with
several embodiments of the disclosure. Figure 3 is a cross-sectional side view of the dielectric
layer 102 and the cladding layers 140-141. In many embodiments, the dielectric layer 102 includes
a core material (e.g., G10/FR4 or other type of epoxy or glass based material} and the cladding
layers 140-141 include a conductive material (e.g., copper, gold, or other type of cladding material

that can be plated, laminated, or otherwise bonded). In several embodiments, the dielectric



e.g., Figure 9). [00251 Figures 3-7B illustrate stages of formng the
partitioned via 120 in accordance with several enbodinents of the

di sclosure. Figure 3 is a cross-sectional side view of the dielectric |[ayer
102 and the cladding | ayers 140-141. In nmany enbodi nents, the dielectric

| ayer 102 includes a core material (e.g., GLO/FR4 or other type of epoxy or
gl ass based material) and the cladding |ayers 140-141 include a conductive
material (e.g., copper, gold, or other type of cladding material that can
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sem conduct or based substrates, fjrst patternln%)processes may
i ncor por BY€ helshiing &adtiar HO‘EHB eéﬂlelwwa}a@r 02. Other patterning processes can

include various types of wet or dry chemical etching techniques and corresponding lithographic
patterning and development steps. For example, in embodiments that comprise semiconductor
based substrates, the first patterning processes may incorporate the well developed chemical etching
and lithography techniques of the semiconductor arts. Also, in other embodiments, the first
patterning process can be omitted. The dielectric layer 102, for example, can be a substrate that has
been pre-tabricated and includes individual pre-formed holes corresponding to the shape of the first

hole 160.

[0027] Figure 5 is a cross-sectional side view of the dielectric layer 102 after forming a metal
plating layer 170 that covers the sidewall portions 164-165 of the first hole 160. The plating
layer 170 can be a material such as copper, aluminum, or an alloy of the two that is deposited onto
the sidewall portions 164-165. The plating layer 170 can be formed using a process such as
electroplating, electroless plating, or other types of thin film deposition techniques (e.g., physical

and chemical vapor deposition). In several embodiments, the plating layer 170 also covers at least



and |ithography techni ques of the sem conductor arts. Al so, in other

enbodi nents, the first patterning process can be omtted. The dielectric

| ayer 102, for exanple, can be a substrate that has been pre-fabricated and
i ncl udes individual pre-forned holes corresponding to the shape of the first
hol e 160. [00271 Figure 5 is a cross-sectional side view of the dielectric

| ayer 102 after formng a netal plating |ayer 170 that covers the sidewall
portions 164-165 of the first hole 160. The plating Iayer 170 can be a

mat eri al or an alloy of the two that i s deposited
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of the plating layer 170 or dielectric materi al
to augment thefirst hole 160 by removing the portions of the plating layer 170 or dielectric material

from the dielectric layer 102.

[0029] Figures 7A and 7B arc cross-sectional side views of the dielectric layer 102 after
filling the via hole 108 with a dielectric spacer material 190. The dielectric spacer material 190 may
be a non-conductive ink that is held by surface tension to the plating layer 170 and the walls of the
partitions 118-119. In other embodiments, the dielectric spacer material 190 is a conformal and

non-conductive film that is deposited or otherwise formed in the via hole 108.

[0030] Returning to Figures 2A and 2B, after the via hole 108 has been filled, excess
dielectric material 190 can be etched, compressed, planarized, or otherwise removed from top- or
bottom-side surfaces of the dielectric layer 102. Also, the plating layer 170 and the cladding
layers 140-141 can be patterned to form the lead lands 130-131 and the traces 134-135. The
dielectric layer 102, for example, may be covered in a photolithographic film that is patterned,
developed, and subsequently etched to create the shape of the leads lands 130-131 and the
traces 134-135 (e.g., via a wet or dry etch).



fromthe dielectric layer 102. [00291 Figures 7A and 7B are cross-secti onal
side views of the dielectric layer 102 after filling the via hole 108 with
a dielectric spacer material 190. The dielectric spacer nmaterial 190 nmay be
a non-conductive ink that is held by surface tension to the plating |ayer
170 and the walls of the partitions 118-119. In other enbodi nents, the
dielectric spacer material 190 is a conformal and non-conductive filmthat
is deposited or otherwise forned in the via hole 108. [0030] Returning to
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processesmedaniefl desnd proctRati®id MeShh&dircular drill (e.g., mechanical or laser), a second

patterning process can create a circular augmentation 480 that yields three separate wall platings

414-416 in the triangular hole 460, four separate wall platings 514-517 in the square hole 560, and
five separate wall platings 614-618 in the polygon hole 660.

[0032] Embodiments of partitioned vias can also allow for a variety of configurations of
traces, lead lands, and other contacts to be separately routed through a common via hole. For
example, Figure 9 is an isometric view of a portion of a circuit board layer 700 having a dielectric
layer 702 and an embodiment of a triangular shaped via 720. The dielectric layer 702 can include a
star shaped via hole 708 that includes partitions 717-719. The via 720 can include metal wall
platings 714-716 that are separated by individual partitions 717-719, and may further include a
dielectric plug (not shown). The via 720 may also be at least partially surrounded by triangular
shaped metal lead lands 730-731 that are located at opposite sides of the dielectric layer 702. In this
example, the via 720 can electrically intercouple individual metal traces 734-735 and sets of paralle!
metal traces 737-738, which are separated from each by a fixed distances d;. Notably, the fixed

distance d; does not increase when the sets of traces 737-738 route through the via hole 708
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hol e shape or nunber of wall platings along the hole shape. For exanple,
Figure 8C shows top views of a triangular hole 460, a square hole 560, and
a pentagon hole 660 that have been forned by a mechani cal stanping process.
Using the sanme circular drill (e.g., nmechanical or |aser), a second
patterning process can create a circular augnentation 480 that yields three
separate wall platings 414-416 in the triangular hole 460, four separate
wal | platings 514-517 in the square hoIe 560, and five separate wal |
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ot her embodi nents, an individual circuit board |ayer or a stacked system of
such ci¥eeking IByar ar foasds obggr Mmoes afithegnelalforiastsclogatpdbat amnpre of the stacking
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| ayer s tloedtecare thentiemitobqurré dayeys 80k aod 808y eespativelyi ofibd vid 832 820- ‘828ed" Thie

F;ﬁg: 'ng lg\%@ﬁe& bq%g%eél?t gsﬂa\ﬁ@gian? V%rg§ﬁé z:u?c;'J E(Sf Cﬂ?e \t/l %53 Il nCl'tHrouglE Iilale viat E?tad
electrically intercouples the top and bottom sides of the system 800. In several embodiments, the
system 800 can further include dielectric laminating layers 870-871 at the top and bottom sides of
the system. Portions of the laminating layers 870-871 may expose electrical contacts that can
include a gold and/or nickel plating layer 850 (to prevent rapid oxidation of copper based cladding
and plating layers). In many embodiments, a variety of electronic or microelectronic components
are attached to the top or bottom sides of the system 800. An electronic component, for example,
may have one or more contacts that are electrically coupled to any one of the exposed contacts of

the system 800 (e.g., by wire bonding or soldering). In other embodiments, the system 800 includes

more or fewer circuit board layers.

[0034] Any one of the partitioned vias or corresponding circuit board layers described above
with reference to Figures 1-10 can be incorporated into any of a myriad of larger or more complex
systems 990, a representative one of which is shown schematically in Figure 11. The system 990

can include a processor 991, a memory 992 (e.g., SRAM, DRAM, Flash, or other memory device),
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electrically coupled to an above- or bel ow | ocated stacking | ayer through
one or nore of the vias 820-823. Individual vias can be forned, for
exanple, by renoving dielectric material fromone or nore of the stacking

| ayers 801-805 and creating a via hole that extends through at |east one of
the stacking layers or towards one or nore of the nmetal contacts |ocated at
any one of the stacking |ayers. For exanple, the vias 820-821 are "blind"
vias that are aligned mﬁth netal contacts that are Iocated at the circuit

board | ayer . ect i ve The vi a
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Where the context permits, singular or plural terms may also include the plural or singular term,
respectively. Moreover, unless the word "or" is expressly limited to mean only a single item
exclusive from the other items in reference to a list of two or more items, then the use of "or" in
such a list is to be interpreted as including (a) any single item in the list, (b) all of the items in the
list, or (¢} any combination of the items in the list. Additionally, the term "comprising” is used
throughout to mean including at least the recited feature(s) such that any greater number of the same
feature and/or additional types of other features are not precluded. It will also be appreciated that
specific embodiments have been described herein for purposes of illustration but that various
modifications may be made within the claimed subject matter. For example, many of the elements
of one embodiment can be combined with other embodiments in addition to, or in lieu of, the

elements of the other embodiments. Accordingly, the invention is not limited except as by the

appended claims.
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assistants), nulti-processor systens, processor-based or programrmabl e
consuner electronics, network conputers, and m ni conputers. O her
representative systens 990 include caneras, |light or other radiation
sensors, servers and associ ated server subsystens, display devices, or
menory devices. Conmponents of the system 990 may be housed in a single unit
or distributed over nultiple, interconnected units, e.g., through a

comuni cations network. Conmponents can accordingly i nclude | ocal or renote
menory storage devices and any of a q§1v riety of conputer-readable

medi a. [0035] Fromthe foregoing, it MSe appreci ated that specific
enbodi nents have been described herein for purposes of illustration, but
wel | -known structures and functions have not been shown or described in
detail tigwavRim: unnecessarily obscuring the description of the enbodi nents.
Where the context permts, singular or plural ternms may al so include the
plural or singular term respectively. Mreover, unless the word "or" is
expressly limted i-ngle item exclusive fromthe other itens
in refe#ghce to a Ilsgﬁﬁpﬂ8ﬁ4¥0ﬁpﬁ%r' items, then the use of "or" in such a
list is to be intafoprehddtias lii)l&ﬁ Ihadhg\g l(op)sidieny iedtiogl eidet @d & vid heleldxsdndingb)
all of the itens in the |ist conblnat|on of the itens, in the
list. Additionally, th@W@@}WF't%wrhogpwdeﬁ anq welypding 3 irdrgyeg dpving adisggection

i ncludi ng at | east th%ﬂf@&é%ﬁﬂgﬁﬁ&f%ﬁ@(s) such that any greater nunber of
the sane feature and/or aédltlona’ types of other features are not

precluded. It w Ialpaaltmecbelaamphldtnigaa ot trieedll integpenckt withimbthdiviehols dnathe fhgen
descri bed herein for ggngoaf d ustratlo% butlthat vari %Ebh

modi fi cations may be Hayg" Sﬁ et“f‘? P 4 Sreepadnepinterepneed ithe, thedia, hple on
many of the el ements (Rfs.0681 %ﬂ&dbf@[&t si@hlD vHeRIDkRE¥hd Phefl MRErconnect is
embodi ments in addition to, or in lieu of, the elenents of the other

embodi ments. Accor di nglestricalhiisolaivd froimghe fisst metal initercansdctexcept as by t he
appended clains. _11 CLAIMS [/W claim [ell 1. A substrate, conprising: a
non- conductive | ayer having a top side, a bottomside, and a via hole

ext endi ngy 2. The substrate of claim 1 wherein the first metal interconnect is separated from

the second metal interconnect by a gap within the via hole.

[e3] 3. The substrate of claim 2 wherein the gap is at least partially filled with a

dielectric material.

led) 4. The substrate of claim 2 wherein the gap is defined by at least two partitions cut

through the sidewall of the via hole.
[e5] 5. The substrate of claim 4 wherein the first metal interconnect comprises a first
portion of a metal layer and the second metal interconnect comprising a second portion of the metal

layer.

[¢6] 6. The substrate of claim 5 wherein the metal layer is further located on at least

ong of a top-side portion and a bottom-side portion of the non-conductive layer.

2.



between the top and bottom sides and including a sidewall having a first
section and a second section; and a partitioned via including a first netal
i nterconnect within the via hole on the first section of the sidewall and a
second netal interconnect within the via hole on the second section of the
sidewal I, wherein the second netal interconnect is electrically isolated
fromthe first nmetal interconnect. hzl 2. The substrate of claim| wherein
the first netal interconnect is separated from the second netal

|ntercon ct by gap o 1c31 3. The strat L aj n12
wher ei n Lf‘lie gap | 5 at | eeastlsa?smte %c\{ l%y ’ff:uﬁp BLSOWMARTE 2 E%F rlla?:dsfor EC?I a}

141 4. Theasuhst aad eodafedcd)ralamlé\su\/ﬁw ef nhd hp-géwp ahds bdaémrs&ﬂa bayrtlaﬁs beaigt ndwo
partitions cut through the sidewall of the via hole. 1C51 5. The substrate
of cl ai nfoadygiize daver, tﬂI*F‘emF‘ia'r lend japl af lepgitpartiadn swequndmgghe viaang hﬁY‘F‘S? firgy pogtiopn

of a net a

por i on Bt IRESRIA0Fb WS ARE SRRHpREEE apl N REGRETREort AP Nl S0 Epond
met al | aye@fconBect,uhé figst pbeioatod theolbadiland éeiag cleotiealdf isalated frcin the spauridi pofticansl a
bottom sj de portion of the non-conductive layer. -12 (c71 7. The substrate
of claiﬂPBFagu¥@ﬁ%ﬁ“%@HBFP§Iﬁﬁ“%@ﬁ%taI lead land forned in the netal |ayer
and | ocated on at | east one of the top-side and bottom side portions of the
non- conductive layer, the netal |ead |land at |east partially surrounding
the via @and havi 8g a fThe sﬂ:bspaﬂetdfcctaimt?némnﬁes coopyidierla hetdl acd farsied in the metal

i nt er connect d a secon orti n t hat | |l ed t0 the second
|t or confgend e PLat FaRiasipiahe toresoatt PRI BUF mgaIS Al e AT OLES: ed

fromt hela%&%@%e%@frﬁé%uﬁfed td e ﬂrﬁ%@lrtlo%flf#tMeédhﬁnd ndi vi dual partitions. |csl
8. The substrate of claim 7, further conprising a netal trace formed in the

nmetal |ayer and | ocated on at | east one of the top-side and bottom side

por 1 ons,8f Lhe, 4on-CQuAYCLI NG of AKS! 7, ARer Bald S SuRUPhSd Lalds bt

contact that is attached to and substantially aligned with the lead land.

[¢10] 10.  The substrate of claim 1, further comprising a stacking layer attached to at least
one of a top-side portion and a bottom-side portion of the non-conductive layer, the partitioned via

further extending through at least a portion of the stacking layer.

fell] 11. A circuit board comprising a partitioned via having:
a sidewall through a dielectric layer defining an opening;
a first metal interconnect within the opening; and
a second metal interconnect within the opening and electrically isolated from the first
interconnect, wherein the first and second interconnects are formed from a

common metal layer deposited onto the sidewall.

[e12] i2. The circuit board of claim 11 wherein the via further comprises a dielectric

plug, and wherein the first and second interconnects contact separate portions of the dielectric plug.

le13] 13, The circuit board of claim 12 wherein the plug includes a partition region that

separates the first interconnect from the second interconnect.
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Ic9l 9. The substrate of claim7, further conprising a stacking |ayer having
a netal contact that is attached to and substantially aligned with the |ead
| and. Iclol 10. The substrate of claim1, further conprising a stacking

| ayer attached to at | east one of a top-side portion and a bottomside
portion of the non-conductive layer, the partitioned via further extending
through at | east a portion of the stacking layer. lcttl 11. A circuit board
conprising a partitioned via having a sidewal | through a dielectric |layer
definin n opening; first nt e ect wi t.hin the op a

second ﬁé?bl i nt & ?coni&ef"m”&%mﬁﬁ?h%a%]L%ﬁﬂ%mﬁﬁamngggﬁﬁggp? g%@ae‘yﬂP?om

the firsit 1easmaemaqmnﬁ6ﬁndm@arleasnoﬁeh@fzttop%tdemlmrwbdmgla@pmh%fafeaua
formed froma_ comon netal | ayer deposited onto the sidewall. |cl121 12. The

circuit Wesaein lresirWIétwéWﬁqeﬁtwfé%teﬁd tan@ aigjsgparated fem caelhpihpistysthe periprEgione
plug, and wherein the first and second interconnects contact separate
portions of the dielectric plug. 1¢13l 13. The circuit board of claim 12
wher ei n ke pl ug 15.ncl Adesnpatipgsistdn, @dmpeginga pidraisor, sapanatyesnd Aidedsi tigtof an

i nterconnect fromthe second i npterconnect. -13 1041 14. The, circuit board of
cl ai m 13NPYtydRViREr ando AR IR flexicge ﬁ*sntlb&enﬁ%wutmgaﬁ%teahwc luges |tEf‘a§trC%39tral ly
surroun ne of a top- S|de portion and a bottonm side portion of
t he VIana%ﬁ@ é%ﬁﬁ?%é?V|dual segnents of the lead |land are separated from
each ot her by the partition region. 1c151 15. A conputing system

conpri si % procgssor a nenorg and at |east one of an input device and
an out pufi®devi ce, wheABjIRfefeARNES ﬁﬁ[ﬁ’ﬂ AEMBYER& m i ncl udes the circuit board

according to clalmglhi bBEr@l%ye?@nawﬁQ al HBECHINE G ﬁﬂétlﬁ%xtgﬁd%to%gﬁ'%e Ercuit
circuit board |ayer having a surface and a via hole that extends™through the

circuit board |ayer; baudﬁnam contact at the surface of the circuit board

Layer, wherel n he il contact b least paLLal LY. SUHERUHR A5 SR o
and the netal cofitaet ?E S & FIB %Ff

least partially surrounds the via hole, and the metal contact is electrically
coupled to an opposing surface of the circuit board layer through the via hole
and has a first portion and a second portion electrically isolated from the first
portion;

a first metal trace attached to the circuit board layer and coupled to the first portion of
the metal contact; and

a second metal trace attached to the circuit board layer and coupled to the second

portion of the metal contact.

[e17] 17.  The interconnect system of claim 16 wherein the first and second metal traces

are located on opposite sides of the circuit board layer.

{c18] 18. The interconnect system of claim 16 wherein the first and second metal traces
are located on the same side of the circuit board layer and wherein the first metal trace is at least

substantially parallel to the second metal trace.



coupl ed to an opposing surface of the circuit board | ayer through the via
hole and has a first portion and a second portion electrically isolated
fromthe first portion; a first nmetal trace attached to the circuit board
| ayer and coupled to the first portion of the netal contact; and a second
nmetal trace attached to the circuit board | ayer and coupled to the second
portion of the nmetal contact. 1cl171 17. The interconnect systemof claim 16
wherein the first and second netal traces are |ocated on opposite sides of

the circuit board_ |l a ..1C181 18. The jnter nect system of claim 16
wherein ¥RE fi rsﬁ9an3§e@%e&ﬁfgowwwysw%eé@a%f@ prgheycomPHAing Hemeahpladneglay g

the circyhf 1thQAF hrlidyelovaRth WSIA & thdQialHolS s EBdtAtallkTRGHlel o Ble ArGRition of
substantially parall €l to the second netal trace. -14 1¢c191 19. The

i nt er contheotetad pentagh and izéladtrivally, isdlated from thosegpidspartjomofitbe aietabcearttaatg | ayer
that at |east partially covers a sidewall of the via hole, is electrically
coupled to the first portion of the nmetal contact, and is electrically

i sol at edifof om t hepsecangetnod Fdr@undfactufifg ABEEraOMk Akhodl®Alphis@: A net hod
for manufacturing a substrate, the nethod conprising: formng a hole

t hrough a non- codening ¥ bole glyrevgh & nen-¢naiductivadayaditheghade inclidingld sidewadlposi ting a
conductive layer gon at l|least a portion of the sidewall.. and _form ng
part1tions w i Aop ey wd B et DR BEE R bitePAT 2Pl M 0%a i v s

i nterconnect W t Hormihd) akitioBs avichia the tankd tHantsefea8 nRE tcowddckive 1hee ihel £ firkat
is electrically isolated formthe first interconnect. 1c211 21. The net hod
of claim20 wherein tHEerReHeEYHBtthe Boleapd @ ek inteaeongect |vaidn thegipde Hipt i

di el ectric core |ayer i i 99@{ l.conductor | ayer of a
sem conduct or wafer. e%%ggiﬁ%%gﬁ#%g nehgggggyagﬁgﬁﬁﬁzo wherein formng the

hol e and the partitions conprises renoving conductive material fromthe
conductive | ayer usinﬁﬂa patterning process that includes at |east one of
cheni cal 8t chi ng, 21 mecH#Rinethodypl ¢lpimh 0 wheeesh therpanrgongductiyg dayss camprizeg at least

st anpi NGyne of a diclectric core layer of a circuit board and a semiconductor layer of a semiconductor wafer.

[e22] 22, The method of claim 20 wherein forming the hole and the partitions comprises
removing conductive material from the conductive layer using a patterning process that includes at

least one of chemical etching, mechanical drilling, laser drilling, and mechanical stamping.

[e23) 23, The method of claim 20, further comprising at least partially filling the hole

with a dielectric spacer material.

[c24] 24, The method of claim 20 furthering comprising:

depositing the conductive layer on at least one of a top-side and a bottom-side of the
non-conductive layer; and

forming a lead land on at least one of a top-side portion and a bottom-side portion of
the conductive layer, the lead land at least partially surrounding the hole and
including first and second segmented portions, the first segmented portion
being electrically coupled to the first interconnect and the second segmented
portion being electrically coupled to the second interconnect and electrically

isolated from the first interconnect.
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| c231 23. The nethod of claim 20, further conprising at |east partially
filling the hole wth a dielectric spacer material. (c241 24. The nethod of
claim 20 furthering conprising: depositing the conductive |ayer on at |east
one of a top-side and a bottomside of the non-conductive |ayer; and
formng a lead | and on at | east one of a top-side portion and a bottomside
portion of the conductive layer, the lead |and at | east partially
surrounding the hole and including first and second segnented portions, the

first segnented rei bei electrically coupled to the fjrst

i nter cor{%@c_t andB?'he 2@%8‘8@“@%& ﬁéﬂ’f‘ 23 fu‘%tﬁr _%é?rBPI“ & G“B\geacﬁﬁsf NN LFH%E to
the secqfdhé MLeige BRRRIoARILPAELAI 6RIHeYcontSivalB@r,l the Mrit@acki Yeky electrically

i nterconnect. -15 1c251 25. The nmethod of claim 24 further conprising

f or mi ng @upled & the figse seepreniad nogtipgy of dhreleadbland.he t op- si de andbot t om si de
portions of the conductive |layer, the first trace being electrically
coupled to the first segnented portion of the |lead |and. 1¢c261 26. The

met hod qfzeicl ai m 26, f uThdgfetRaABclsSm G fLAhdA ddthpaising FoiMting baecndnragé oh @ARkhst
one of the to&%side_and bottom si de portions of the conductive |ayer, the
second t¢gcef teitap-sidel @k bottamsige craumionsdok thet gradu@ivsniayde dhreprcend pee ibeingof

t he Ieaqﬂ&ﬁmggﬁkéﬁm%ugzﬁz;ggun§g@?%ggé?ﬁbﬁgpmg@mwmggein the first and second

traces are | o e sane € non-conductive |layer and are
substantially parallel to one another. 1c281 28. The nethod of claim20

wherein formng the hoJe fyrther includes formng the hole through a
portion I8! a st aéki ngTL%Ipléﬂwfiwéf'% %tw%%ahet"ﬁw? ad sesand e ats lpeatedygrethe

1 €291 29, SRR HoRlcoRdhRElE iar‘yé’x] dn¥ aF@éﬁBLtQ&iaﬁlgg'E%ﬂé% of @M LS of one or

nore el ectronic conponents usfng a clrcult system of one or nore
circuit board |ayers, the nmethod conprising: coupling a first contact of a
ayer associ.at

conponent to a first osed .caontact_of a.circuit boayd d
with a difuit béérd @@m@ odtq%éfafmr?gtwm%mﬂl e Bele fsa*lfﬁgnclu &s orming the

hole through a portion of a stacking layer that is attached to the non-conductive layer.

[c29] 29. A method for electrically routing component contacts of one or more electronic
components using a circuit board system of one or more circuit board layers, the method
comprising:
coupling a first contact of a component to a first exposed contact of a circuit board
layer associated with a circuit board system, the first exposed contact being
coupled to a first signal path of the circuit board system routed through a via
hole in at least one dielectric layer of the circuit board system; and
coupling a second contact of the component to a second exposed contact of the circuit
board layer, the second exposed contact being coupled to a second signal path
of the circuit board system routed through the via hole and electrically isolated

from the first signal path.

[€30} 30. The method of claim 29 wherein the via hole includes a first sidewall section
covered with a first wall plating and a second sidewall section covered with a second wall plating
that is electrically isolated from the first wall plating, the first signal path including the first wall

plating and the second signal path including the second wall plating.
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coupled to a first signal path of the circuit board systemrouted through a
via hole in at | east one dielectric layer of the circuit board system and
coupling a second contact of the conponent to a second exposed contact of
the circuit board |ayer, the second exposed contact being coupled to a
second signal path of the circuit board systemrouted through the via hole
and electrically isolated fromthe first signal path. I1dol 30. The nethod
of claim29 wherein the via hole includes a first sidewall section covered

with a first wall, platin n ecqnd sidewal | sectign covered with a
second V& pl at !3}19 aﬂﬁeag’eﬁg’gé’? 8%{"? %@d’?’hefls"? ggl eigcl f"'f‘rgrﬁy tiHa ‘P‘?P%ets f‘\'/vgq"‘ft one
pl at i ng,sef fiatdilehersl ©dtat thaddoie tRE ket iR sidnabpatiBolvarR Il JiRoNd the
second signal path including the second wall plating. -16 1611 31. The

met hod of claim 29 wherein the circuit board systemincludes at |east one

Covar ds the vi a i o, ThE 04T Ut Pt bt BRSSP RPN AR AR R

second CRERANAINVILEANEactichicdothpoR&r: Gt &t Adchek b (iR tirehieBbdr@Myer. conponent t hat
is attached to the circuit board layer. 1631 33. The nethod of claim 32
wherein the el ectronic conponent is configured to transmt a differential
signal aqver the t o | e . 4 f j 9
wherein f3§]e fi rs? gcon%%eggf{r?@ 0(C:loéﬁft Ea%'ﬁfsz %@egéo%%%%égagm&ﬁ%%%’w’%l gtls %%ngi' re(%)ntf’c

conponentangift acliffdenitl sibkal Oveake tetlbOpdaraildl @yess. and t he second conponent
contact is associated with a second el ectronic conponent attached to the
circuit board | ayer. -17

|e34] 34. The method of claim 29 wherein the first component contact is associated with
a first electronic component attached to the circuit board layer and the second component contact is

associated with a second electronic component attached to the circuit board layer.
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