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Cl RCU T BOARD ASSEMBLY W TH REDUCED CAPACI Tl VE

COUPLI NG FIELD The circuit board assenbly disclosed
wheeisr28E| at es generally to printed circuit bPEF/TS2005/026688

(PCB) technol ogy, and nore specifically to substrate

configurations that mnimze capacitive coupling on

si gnal paths. BACKGROUND Modern printed circuit board

technol ogy typically enploys a multi-Iayered approach
to efficiently dlstrlbute | ar ge orougs of _signa
paths. For exaGpReUI% 3bAsp A e

. electronic aSSREﬁUCElﬁ @APR@ITWEHPMNG p-chip
bonded sem conductor device 12 nounted within a ball

grid array (BGA) package 14 that inturn, interfaces
with a PCB assenbly 16 WHIELRDIi fferent in size and
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boir(BCB) bwhnalsgy, \anémm + sHcaifigall PeBELBRate enfigurations that

th%lQe p%ﬁ?l%e cB%ﬁaing%ls}’gn‘zﬂ bdthge a plurality of stacked

ient” signal routing. The |ayers 20,
as shown in Figure 2A, each generally include a flat
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tﬁm congmor quel“he conductor provides a ground/power plane, and is often

deposited on the substrate. The layers are laminated in a stacked arrangement with

relative precision to preserve strict planarity specifications. Vias 26 formed transverse
to the substrate and conductor portion enable layer-to-layer signal routing. The vias
are electrically isolated from the conductive plane by a dielectric-filled and
metallization-free area known generally as an anti-pad 28. |

Typically, the entire structure is fabricated according to design rules
appropriate for the specific process. Deviating from the standard design rules for a
given process often results in additional cost, and/or unexpected problems. One
design rule governing the formation of anti-pads constrains the diameter of the anti-
pad in an effort to minimize sagging, or non-planarity in the area of the anti-pad
(illustrated in phantom in Figure 2B). We have found that enlarging the anti-pads
enhances performance for high speed signals. Unfortunately, to do this conventionally
by customizing the design outside of the conventional design rules would add undue

cost.
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anti-pad (illustrated in phantomin Figure 2B). W

have found that enlarging the anti-pads enhances
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herein satisfies this need. SUMWARY The circuit board
structure descri bed herein provides a unique way to
enl arge anti-pad structures with mnimal effects on
overall board planarity. This allows for a significant
reduction in capacitive coupling between signal paths
and power/ground planes. As a result, optiml signa
performance and fidelity is available for

hi ghbandw dt h applications. To realize the foregoing
advant ages, the circuit board structure in one form
conprises a circuit board structure. The structure
includes a fiat substrate having oppositely di sposed
pl anar surfaces and a conductor. The conductor is
formed on at | east one of the planar surfaces and
defines a conductor plane. The structure further

i ncl udes an oversized-in-di ameter anti-pad forned

t hrough the substrate | ayer and the conductor | ayer.
The anti-pad further includes a spacer forned
substantially coplanar with the conductor plane. In
another form the circuit board structure is enployed
inannlti-layered circuit board assenbly for routing
a plurality of signal paths. The multi-layered circuit
board assenbly conprises a plurality of layers, wth
each | ayer conprising a flat substrate having
oppositely di sposed planar surfaces and a conduct or
formed on at | east one of the planar surfaces. The
conduct or defines a conductor plane. An



oversi zed-in-dianeter anti-pad is formed through the

substrate and the conductor, and includes a conductive
WO e@emsd2ent ed transverse to the substrate and PEEUS2005/026688

conductor layer. The anti-pad further includes a

spacer di sposed substantially coplanar with the

conductor plane. In yet another form the circuit

board structure is enployed in a ball-grid-array

package for housing at |east one sem conductor device.
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In yet another form, the circuit board structure is employed in a ball-grid-array
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package for housing at least one semiconductor device. The package has a contact
25 interface adapted for interfacing to a circuit board, the contact interface comprising an
array of solder ball pads disposed across an interface layer. The package further
comprises a circuit board assembly coupled to the contact interface, the circuit board
assembly including a flat substrate having oppositely disposed planar surfaces and a
conductor formed on at least one of the planar surfaces. The conductor defines a
30  conductor plane. An oversized-in-diameter anti-pad is formed through the substrate
and the conductor and includes a spacer disposed substantially coplanar with the
conductor plane.
In yet another form, a method of manufacturing a circuit board structure is
described herein. The method comprises the steps forming a flat substrate having
35  oppositely disposed planar surfaces; establishing an opening through the substrate



reference to the follow ng nore detail ed description
and acconpanying drawings in which FIG 1 is a high

wo eawelo3ad8agram not to scale, of a ball-grid-aPCEHYS2005/026688
package nmounted to a printed circuit board assenbly;
FIG 2Ais a partial transverse view of a conventiona
circuit board layer; FIG 2Bis a viewsimlar to
Figure 2A, and illustrates the non-planar sagging
associ ated wi th conventional antj-pads having over X
tigRperrede thii Rl surdaces| idling theopgnipg Mtlihaﬂ diglegigic e forg 2n anti-
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of . Fi qure l.ied.to circuit board having
cgndpey Ryi‘nﬁ aﬁﬁweﬁn&pag Ouseréh par? i al perspective view
of a Gtherfitireband dd\&untagcs oﬂﬁbe ofes@itguvestign aplbbe epparent grom

L i e e

drawisigh provi des a high perfornance sol ution for

m nim zing capacitive coupling acting on a signal path
due to undesirably small anti-pad dianmeters. This is
acconpl i shed by enpl oying a spacer in the anti-pad
such that an expanded dianeter may be realized with
m nimal deviations to overall planarity due to sag.
Referring now to Figure 3, an inproved circuit board
structure, generally designated 30, conprises a
substrate | ayer 32 and a conductor |ayer 34 deposited
on the substrate. The substrate preferably takes the
formof a dielectric material, such as FR-4, or , for
exanpl e. Copper foil provides an acceptabl e conductor
| ayer. A cylindrical area free of netallization and
filled with a dielectric is forned transverse to the
substrate | ayer and conductor |ayer to define an
anti-pad 36. The anti - pad
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di ameter is oversized with respect to predefined
process design rules. For the general structure
walemensdaerl above, design rules would typical | yPCT/US2005/026688
constrain the size of the anti-pad. W have di scovered

several applications where an enlarged anti -pad
provi des enhanced si gnal propagation performnce. W
have al so discovered a way to mnimze sag while
expandi ng the effective dlaneter of the antipad to
enabl e our hi gBREE @l Q¥ T DRAW,
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showrrgns i OH6W chart AluSthti @ethudof hefattarihg st circuit board
formed, at step 50. An opening is then established
SFHWBﬁﬁﬁT?ﬁgeéubstrate at step 52, by a nechanica
dri | [RIGgS5 ﬁHaOpaeasl pegspdetiviendew hfa a1m¢u1’elmmdd gipetiragf Figee 3

i s t trinc, at step 54.
a?ﬁlé drf@% 't t%a‘flf%lﬁ bggr%glgn L%@tléyaﬂ’ g{’ aélp is then
de posEIGed is mpartalgysrepectivetvaew of & nwé@nt baard stayptugg of Figuggy3
?‘ﬂlr@ftlf)'an@G O&EE%% sBltentd¥Gith 968k MSH2@er r espondi ng to
€ anti - pads ring this step, the isolated spacers
" are defined. Additional dielectric is then applied, at
step 60, to fill the anti-pad, thereby conpleting the
general circuit board structure. Further steps in the
basi ¢ met hod nmay beperforned, such as via formation,
dependi ng on the application. The process nay be
repeated several tinmes, depending on the nunber of
| ayers desired. In operation, the spacer 38 provides a
rigid structure to cooperate with the dielectric and
prevent saggi ng of the oversized-in-dianeter anti-pad
36. However,
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since the spacer conprises a conductive nmateri al
mat ching that of the conductor layer, the design rule
welb@ieses2 i s satisfied by the diameter di mensiBeT/U82005/026688
(Figure 3), while the effective dianeter for
hlgh performance purposes, defined by the di mension
"D', is maximzed. One specific application for the
basi ¢ structure descri bed above is enployed for

multiple layers in chip/nmulti-chi I
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ance ac via 7 led from
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Cgsﬁﬁ]\’?rggﬁ,“{)aﬁ % g}m]ln%e Sa&ner a &g%?% }%%gig?%%%lggtteﬂ?ghe anti-
rdse emdbé@owﬂnglepanaucm@m&WbS grid-array (B&)
| nt er’l?c?&c?th‘fso IR &P?eferﬁ%tm Gufdl 3 HIRBEH -PACKAE eSpathemed

SOt salreER Al PR R RO Ey ReFiaag S ine
4l ﬂ@ﬂali%ﬂcoﬁ@éﬂﬁi@ﬁlgs (not shown) disposed at one axial end of the anti-pad,
substantially coplanar with the conductor layer 34, and fabricated out of a similar
electrically conductive material as that of the conductor layer. A dielectric fills in any
gaps associated with the spacer and its positioning with respect to the conductive layer
such that a flat planar surface is maintained.

Manufacturing the structure is a straightforward process that differs little from
conventional practices. Generally, as shown in Figure 4, a suitable substrate is first
formed, at step 50. An opening is then established through the substrate, at step 52,
by a mechanical drilling process to define the anti-pad opening. The opening is then
filled with dielectric, at step 54. The metallization or conductive layer is then
deposited, at step 56, then etched, at step 58, using a masking process at the locations
corresponding to the anti-pads. During this step, the isolated spacers are defined.
Additional dielectric is then applied, at step 60, to fill the anti-pad, thereby completing

the general circuit board structure. Further steps in the basic method may be
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that couple to a BGA-packaged circuit board 82 through
a plurality of solder balls 84 that are precisely

wo e@oss@8ed Wi th oppositely confronting sol der POEIUB2005/026688

pads 86 di sposed on a supporting PCB assenbly 88. Both
t he BGA- packaged circuit board and the PCB assenbly
have respective power/ground planes 90 and 92. One of
the problens faced by the conventional BGA interface

schenme involves a parasitic_ parallel plate capacitance
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1§|D@?éﬂ]@¥zeﬁlhe paral l el plate capacitor. To m ninize any

sagg : Ofe bp’bc%ﬂhleap@llbétroﬂ%r the badc sthaped defabed ibéanQs employed
I m |l ar 0SS ri evi ous
G Bl et 1 Adiod R o g S RBr B 8s e d TRt
(PeBspGRigneeck Alystratasltheupplidationghhdrtie ceiidBicties marV Ohs ffrmed

b o e 8L o Rhing ) Sl RATE1ated from bott

ture ose erern O
thie deductor dayes &4 endk plusalgy of @fncmﬁut: |sm>el sA andeit ridmiee

ER9 6] 68 rﬂﬁ%'srk‘ﬂf?&o'\@%% -PRCK A6 et R ®E fvﬁaccﬁa&ét'éf:ﬁ

ure nmounted to a printed circuit
mm)@m@@mwsm hAs efsmamﬂb%h%rwneéé CRIEgarypurRAges of this
Rk ALNBRE ﬁmlgmg@@ggﬁl ﬂbﬂn»aneemrgad - Isda@ thlitthl w@«ﬂd lead to
%?tg{lix}?egg %rgiiry;ap;rg!) Q@%Q w eﬁ gévg ie §1 ﬁ?PSF i%mgmlty o‘te the via 70 to
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Moreover, by making the ratio of the anti-pad diameter versus via diameter within the
range of five (5) to eight (8), the impedance of the via structure approaches fifty (50)
ohms, which is highly desirable.

Figure 6 illustrates an additional application for the general circuit board
structure described above involving ball-grid-array (BGA) interface connections.
BGA and microBGA packages allow for efficient electrical connections between
packaged semiconductor devices and PCBs. The package includes solder ball pads 80
that couple to a BGA-packaged circuit board 82 through a plurality of solder balls 84
that are precisely registered with oppositely confronting solder ball pads 86 disposed
on a supporting PCB assembly 88. Both the BGA-packaged circuit board and the
PCB assembly have respective power/ground planes 90 and 92.

One of the problems faced by the conventional BGA interface scheme
involves a parasitic parallel plate capacitance between the solder ball pad 80 and an
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uni que spacers that help to maintain planarity where
t he oversi zed anti pads are enployed. Wile the

WO pwe0sd28n has been particularly shown and desPeT/bs05/026688

with reference to the preferred enbodi nents thereof,
it will be understood by those skilled in the art that
various changes in formand detail nay be nmade therein
wi t hout departing fromthe spirit and scope of the

i nvention. For instance, while specific applications
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the use of enlarged anti-pads to minimize parasitic capacitance acting on signals

propagating through the circuit board structure. The anti-pads are complemented by
unique spacers that help to maintain planarity where the oversized antipads are
employed. |

While the invention has been particularly shown and described with reference
to the preferred embodiments thereof, it will be understood by those skilled in the art
that various changes in form and detail may be made therein without departing from
the spirit and scope of the invention. For instance, while specific applications
concerning printed circuit boards and BGA packaging schemes have been described in
detail, the board structure described herein may be advantageously applied to any
form of layered circuit board structure, whether at the macro or micro level.

Further, while preferred spacer configurations have been described herein, a
wide variety of shapes and materials may be employed to provide the benefits and
advantages discussed above. For example, spacers taking the form of non-circular
shapes, non-continuous shapes, and the like may be used with acceptable results.
Additionally, the spacers may be formed of a rigid dielectric rather than a conductive

material.



the spacer conprises the sanme material as the
conductor. 4. A circuit board structure according to
W@ bk@smoseckswher ei n t he spacer conprises a di el ecP€T/US2085/026688
A circuit board structure according to claim1l and
further conprising: a conductive via fornmed in the
anti-pad, the via oriented transverse to the substrate
and the conductor. 6. A circuit board structure
according to claim5 wherein: the spacer is coaxially
i nt er POHAd ISEIWEBMEDPHS: vi a and the conductor. 7. A
circuit board structure according to claim®6 wherein:
the spacer is electrically isolated fromthe via and

the cbnducfsircuigbogd sirpetie; MGSHPEUS SIS’ accor di ng
to clai m 1, nhesBiiraté hevisoesreitegdizsposdplamar furfigeq. A

circuit board structure accordin claiml1 rel

t he spacer? ?ﬂﬁ%ﬁog ; eg OBI%%&%W’\% o%ﬁle S ﬁlfrfz:i/\cgg’ tfié Sonductor
apacietnmgardonducigspladd). A circuit board structure

accordin o.claim: i N ;

for med vvigt %n oa\‘;e(r:sg%é(%%lt-&l 1@?‘1\/65‘[@% %}tl—{)%?fe o@%{gﬁt}%@%g@i eth% glﬁéfr%%gdﬁd the
cudptted theardi-gidgfghenfarhed wib aspepeaispesch splstandiglly coplanar

S enahhgospbsirate. 11 A circuit board structure

according to clalm 10 wherein the conductive pad
conprises a solder ball pad. 12. A nulti-Ilayered

cir CU%.t b?ﬁrc@kcta%wﬁb:smémfe a[c@(b%ﬁ@o@la_ﬁlinllr\ﬂhérgh&: of .
si gnal paths, e. L-laye I I cui ard assenbl
conpri si ng§ SpRat gﬁqci}i‘%#lyﬁsgﬁ?%ﬁoggﬁgcq &er g

conprising: a flat substrate having oppositely

di sposed pl,anar. X far an at
0 SP0ged, Pl B8R AN i RS
the spacer comprises the same material as the conductor.

4. A circuit board structure according to claim 1 wherein the spacer

comprises a dielectric.

5. A circuit board structure according to claim 1 and further comprising:
a conductive via formed in the anti-pad, the via oriented transverse to

the substrate and the conductor.

6. A circuit board structure according to claim 5 wherein:

the spacer is coaxially interposed between the via and the conductor.

7. A circuit board structure according to claim 6 wherein:
the spacer is electrically isolated from the via and the conductor.

8. A circuit board structure according to claim 1 wherein the spacer
comprises:
aring.
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| ayer defining a conductor plane; an
oversi zed-in-dianeter anti-pad forned through the

wawsos@ase and the conductor, the anti-pad furk¢BEDS2005/026688

including a conductive via oriented transverse to the
substrate and the conductor; and a spacer forned in
the anti-pad, the spacer disposed substantially
coplanar with the conductor plane. 13. A multi-|ayered
circuit board assenbly according to claim 12 wherein:

t he dpacerA ciscudt aard stesturg ageosiing Eyclainp hwhgeein the spacer
GRpAugtor. 14. A nulti-layered circuit board assenbly
according tqQ claim 12 wherein: the spacer conprises

the sanme rfeRle]ily ofen¢eREIGHACHILIGFL TIES. A

nPI;i-agyered pircait board assenbly according to

cl ai erei.n t spacer co i S§s: ' tric.

T Aol ok Sy e RRGE pod BB QR MBI o ng

to clai m iRe wistreters further fopaedwiths condudtiak pgd, the conductive
i nt er, e e\

ol BRIy REH B0 phioinkls@lifedt REGEOBAIEH Mo dhbsirdle

claim 12 wherein: the spacer is electrically isolated

frompyhe vi @g@tﬁfjbéa?@sﬁﬁﬁﬁb' Gt Qrding & clAnWb tihetedty Ble@dnductive
circuit board assenbly according to claim 12 wherein

pefeompewsra oippPrdBad a ring. 19. A nulti-layered
circuit board assenbly according to claim 12 wherein

t he spacer, conprises: .a ural it f n tri b .
spac e@ apa‘?‘tmlﬁ'}l)'ﬁa@'ge .Cufg\lDB%{ Ia-ssg%?bg}-’ g’%?%@ﬁ%aacé}gragtyf Qfjsignal
;iﬁmssthe guuti-lhyast cimng beewd assamthly tonpdseg e pluralits op fayrisgeach
aving a.contact interface adapted for interfacing to
lgeﬁﬁf)]g?flg)?} red circuit board assenbly, the contact
i nt er f ace Batpnbsiatehayingappagitely dispesed plapay Jurfagess

di sposed afLfpfctBokMEEbh 3Cadt BHEHE tht PENRAGKAGE:, the conductor
further conprising a circuit board
layer defining a conductor plane;

an oversized-in-diameter anti-pad formed through the substrate and the
conductor, the anti-pad further including a conductive via oriented transverse to the
substrate and the conductor; and

a spacer formed in the anti-pad, the spacer disposed substantially

coplanar with the conductor plane.

13. A multi-layered circuit board assembly according to claim 12 wherein:

the spacer is electrically isolated from the conductor.

14. A multi-layered circuit board assembly according to claim 12 wherein:

the spacer comprises the same material as the conductor.

15. A multi-layered circuit board assembly according to claim 12 wherein

the spacer comprises a dielectric.

16. A multi-layered circuit board assembly according to claim 12 wherein:
the spacer is coaxially interposed between the via and the conductor.

10
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structure coupled to the contact interface, the
circuit board structure conprising a flat substrate

whawssp28pposi t el y di sposed pl anar surfaces; aPCT/US2005/026688

conductor forned on at |east one of the planar

surfaces, the conductor |ayer defining a conductor

pl ane; an oversi zed-in-di aneter anti-pad forned

t hrough the substrate and the conductor; and a spacer
formed in. the anti-pad, the spacer_ disposed . )
substldnt i @ myltebyyesd sirowit board pesepbhitasseising to claim 12 wherein:

bal | - gri dyg¢ %ﬁg?rﬂée%aﬁe?lﬂ%&afép bt theGifhid tAO coh@iceirn:

t he spacer 1 ectricall’y isolated fromthe
conductor. 22. A ball-grid-array package according to

cl ai mg20 whgh@i-liyelehRirspaB&rd asmblysesoidhey tdatam 12 wherein
materi al as, the conductor. 23. A ball-grid-array

ﬂi&%%ﬂ@%\‘ﬁémgﬁ’@é?sdi ng to claim20 wherein the spacer
conpri ses axiy. el ectric.24. A ball-grid-array package
according to claim 20 wherein the spacer conprises: a

ring. 25. A ball-grid-array package according to claim,
20 WHér ei A ndti-tgyarsdcirewitheard assemblpragprsding tp cdgim 12 wherein

ﬂgpggﬁgkk' Spaced-apart rings. 26. An electronic
assenbly conprisin a multi-layered circuit board

) ; a
assenbly f@lunangf%@ncaeng]chﬁp&pqdr aPgSgnal paths, the
multi-layered circuit board assenbly conprising a

013 RLoh 5 5l Ay SOIW LR, oy e
deviconte phekagé havimgla oomtadt intedste adagted fortiterfpdingtor a multi-
lg}yegefda SifcRt btogred assembly, the contact interface comprising an array of solder ball
pads disposed across an interface layer, the package further comprising a circuit board
structure coupled to the contact interface, the circuit board structure comprising

a flat substrate having oppositely disposed planar surfaces;
a conductor formed on at least one of the planar surfaces, the conductor

layer defining a conductor plane;
an oversized-in-diameter anti-pad formed through the substrate and the

conductor; and
a spacer formed in the anti-pad, the spacer disposed substantially

coplanar with the conductor.

21. A ball-grid-array package according to claim 20 wherein:
the spacer is electrically isolated from the conductor.

22. A ball-grid-array package according to claim 20 wherein:
the spacer comprises the same material as the conductor.

23. A ball-grid-array package according to claim 20 wherein the spacer

comprises a dielectric.

11
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20

25

conductor |ayer defining a conductor plane; an
oversi zed-in-dianeter anti-pad forned through the

wawsos@ase and the conductor, the anti-pad furk¢BEDS2005/026688

including a conductive via oriented transverse to the
substrate and the conductor; a spacer forned in the
anti-pad, the spacer disposed substantially coplanar
with the conductor plane; and a ball-grid-array
package for housing at |east one sem conductor, device,
the packagebalbgiidgrray paskesricepising Paddmciiliphasinthe fmger
CEB_HgkLayered circuit board assenbly, the contact

_ erface conprising an array of solder ball pads
di sposed &dt¥ss an interface |ayer, the package
further conprising a circuit board structure coupl ed

tot [ i.nterf h j. it .b d
compresi ngs BT St AL etare e UG B eRl Bngtins
cphariags: sur f aces; a conductor formed on at |east one of

the pl anar, SurfigegSonddficgaduelal dyer defining a

conduct or 31'afe” “an-over si ter anti-pad
formed through the substrate and the conductor; and a

spaceys f Of@fge%tgbgﬁéﬂé‘ssaﬁm&-oﬁﬁgﬁs&@e spacer di sposed

substanti a ] anar Wt he conductor,. 27.. A net hod
of mini m Amgltigayeaed ereutbasEtaseepRlY Prroyies ?EBF%W8£F1§“31
paiHs UG Whfii-14yReedCdilcait bbard @@sethtsy otapivieg baluraldy af fayars, each
1substrat.e and a planar conductor forned on the
YrbSPPBEIE Et he net hod conprising the steps: providing

a signal path pritetisostetedravangtdpppsitbly disposad planpagirfaces;

formed into the Xy

L epaer 't or mod QRRGAL AT th GOREH EhOOr P BRI BL the
condubtiwrt leyer dafining ewondugtas pdinghal al ong the signal path.

28. A met hod a%qyggfs%d-tilg—dﬁn?étép Al -pHa g6 Al thRfigh the substrate

anti-pad is formed wth a i T
and the conductor, the anti-pad further including a conductive via oriented transverse

to the substrate and the conductor;
: - a spacer formed in the anti-pad, the spacer disposed
substantially coplanar with the conductor plane; and
a ball-grid-array package for Ahousing at least one semiconductor

device, the package having a contact interface coupled to the multi-layered circuit
board assembly, the contact interface comprising an érray of solder ball pads disposed
across an interface layer, the package further comprising a circuit board structure
coupled to the contact interface, the circuit board structure comprising

a flat substrate having oppositely disposed planar surfaces;

a conductor formed on at least one of the planar surfaces, the
conductor layer defining a conductor plane;

an oversized-in-diameter anti-pad formed through the substrate
and the conductor; and

a spacer formed in the anti-pad, the spacer disposed

substantially coplanar with the conductor.

12



signal via, and the signal is routed along the signal
via. 29. A nethod according to claim27 wherein the
wa@riaoops2 i s formed proximate a sol der ball paRCT/@82005/026688
the signal is routed through the solder ball pad. 30.
A nmet hod of manufacturing a circuit board structure,
the method conprising the steps: formng a flat
substrate having oppositely disposed planar surfaces;
establ i shing an openi ng through the substrate
t ranger se\ metholef plininuzing perasitie sapacitpnderiy acheuh Bedifing
S@Mtﬂreath%'_cﬁjaﬁﬁ bbdr8 strfctinHEVRR At lsnhad e aMi N fariih costhtor
I'anet ér; depositing a conductor_on the substrate to
forarach cu the sehstretsr the maieod compPTisEIIDF H§P%or ti ons of the

conduct or . &ig%pasenbhsatiapidxihad an bhie-phe Ty kitipad fpmed into
further i |Jﬁ)cl udj ng focLén ng.electric

ly jsolat
5 RbBRe BubReIHr SRRt SR G OB oA Y SopRlenas
vt the Ragt@ttre4nddi aneter.
routing a signal along the signal path.

28. A method according to claim 27 wherein the anti-pad is formed with a
signal via, and the signal is routed along the signal via.

29. A method according to claim 27 wherein the anti-pad is formed
proximate a solder ball pad, and the signal is routed through the solder ball pad.

30. A method of manufacturing a circuit board structure, the method
comprising the steps: ,
forming a flat substrate having oppositely disposed planar surfaces;
establishing an opening through the substrate transverse to the planar
5  surfaces; '
filling the opening with a dielectric to form an anti-pad having an outer
diameter;
depositing a conductor on the substrate to form a conductor plane; and
removing portions of the conductor to expose the anti-pad, the
10  removing step further including forming electrically isolated spacers coplanar with the

conductor plane within the anti pad outer diameter.
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