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What is Claimed:

A printed circuit board comprising:

a printed circuit board body defining a front surface configured to be inserted into a

the printed circuit Woard body ai a location between adjacent ones of the signal conductors, each
of the plurality of grokpd conductors and signal conductors configured to mate with respective
complementary electricalground contacts and electrical signal contacts of the complementary
electrical connector; and
an electrically conductiNg trace that is supported by the printed circuit board body and is
in electrical communication with 3 least two of the ground conductors so as to electrically

connect the at least two of the groundgonductors to each other.

2. The printed circuit board of claim'\, wherein the electrically conductive trace contacts the

ground conductors

i The printed circuit board of claim 2, wherNan the electrically conductive trace is a first
electrically conductive trace, the printed circuit board\further comprising a second electrically
conductive trace that is spaced from the first electricali\¢onductive trace along a second
direction that is perpendicular to the mating direction, whelgin the second electrically conductive

trace is in electrical conununication with the first electrically d¢gnductive trace.

4. The printed circuit board of claim 3, wherein the electricallX conductive trace is elongate

along a third direction that is perpendicular to both the mating directiog and the second direction,

the second direction being perpendicular to the mating direction.

3. The printed circuit board of claim 3, further comprising a via and an ekctrically
conductive ground mass located inside the via, the via and conductive ground mags extending

between the first electrically conductive trace and the second electrically conductive
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g. The printed circuit board of claim 5, wherein the vias are spaced a center-to-center
distance along a row direction that is equal to that of the distance between adjacent signal

sonductors and ground conductors along the row direction.

7. The printed circuit board of claim 1, wherein the electrically conductive trace is clongate

along Adirection that is perpendicular to the mating direction.

8. The\printed circuit board of claim 1, wherein the printed circuit board body defines an
upper surface'ynd a lower surface that are spaced from each other along a direction perpendicular
to the mating dirsgtion, wherein sach of the upper surface and the lower surface each extends
along the mating didection and a row direction, and the ground conductors and signal conductors

are spaced from each &her along the row direction.

9. The printed circuit Roard of claim 8, wherein the electrically conductive trace extends

along the upper surface.

10.  The printed circuit board X claim &, wherein the electrically conductive trace extends

along the lower surface.

11.  The printed circuit board of clain\g, wherein the electrically conductive trace is

embedded between the upper surface and thy lower surface.

12.  The printed circuit board of claim 1, whexein the electrically conductive trace is in

electrical communication with all of the ground codgductors.

13.  The printed circuit board of claim 1, wherein thh\electrically conductive trace and the

ground conductors are integral and monolithic with each

14.  The printed circuit board of claim 1, wherein adjacent Signal conductors define
differential signal pairs, and ihe least two of the ground conducto) are each disposed between

adjacent differential signal pairs.

5. A printed circuit board comprising:

a printed circuit board body defining a front surface that is configurdd to be inserted into
a receptacle of a complementary electrical connector along a mating direction\he printed circuit
board body further defining a rear surface opposite the front surface along the miXing direction;

a plurality of signal conductors supported by the printed circuit board bedy;
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a plurality of ground conduciors supported by the printed circuit board body at a location
between adjacent ones of the signal conductors, gach of the plurality of ground conductors and

Sgnal conductors configured to mate with respective complementary electrical ground contacts

upper surface and a Yower surface that are spaced {rom each other along a direction perpendicular
10 the mating directionN\wherein cach of the upper surface and the lower surface cach extends
along the mating directiod\and a row direction, the ground conductors and signal conductors are
spaced from each other alond\the row direction, and each of the front and rear surfaces extends

between the upper and lower sulaces.

£7.  The printed circuit board of Saim 16, wherein each of the front and rear surfaces extends

along the row direction.

18,  The printed circuit board of claim {5 wherein the ground coupling assembly comprises

an electrically conductive trace that contacts tik, at least two ground conductors.

19.  The printed circuit board of claim 18, wherNn the clectrically conductive trace is a first
electrically conductive trace, the ground coupling assdyubly further comprising a second
electrically conductive trace that is spaced from the first Wectrically conductive trace along a

direction that is perpendicular to the mating direction, wherijn the second electrically conductive

trace is in elecirical communication with the first electrically cynductive trace,

20.  The printed circuit board of claim 19, wherein the ground cXgpling assembly further
comprising a via and & conductive ground mass located inside the via,Xhe via and the conductive
ground mass extending between the first electrically conductive trace andythe second electrically

conductive trace along the direction that is perpendicular to the mating dirextion.

21, The printed circuit board of claim 15, further comprising a via and a condgctive ground

mass located inside the via, the via and the conductive ground mass extending alonla direction
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between the upper and lower surfaces, the via and the conductive ground mass being in electrical

communication with the ground conductors.

22\, The printed circuit board of ¢laim 21, further comprising an electrically conductive trace
that cO\tacts both the electrically conductive ground mass and the at least two ground

conductoks.

23, A pris¥ed circuit board comprising:
a printed\ircuit board body defining a front surface that is configured to be inserted into
a receplacle of a colgplementary electrical connector along a mating direction, the printed circuit

board body further deSqing a rear surface opposite the front surface along the mating direction,

b

and a midline disposed edgidistanily between the rear surface and the front surface;

a plurality of signal dgnductors supported by the printed circuit board body;

a plurality of ground coRductors supported by the printed circuit board body at a location
between adjacent ones of the signd| conductors along a row direction, each of the plurality of
ground conductors and signal conduors configured to mate with respective complementary
electrical ground contacts and electrical\ignal contacts of the complementary electrical
connector; and

a ground coupling member that is in e¥gctrical contact with at least two of the ground
conductors that are spaced from each other alond\a row direction, wherein the ground coupling
member contacts each of the at least two ground coNductors at a location between the midline

and the front surface.

24.  The printed circuit board of claim 23, wherein the Pxjnted circuit board body defines an
upper surface and a lower surface that are spaced from each o¥er along a direction perpendicular
to the mating direction, wherein each of the upper surface and th lower surface cach extends
along the mating direction and the row direction, and each of the frdgt and rear surfaces extends

between the upper and lower surfaces.

25.  The printed circuit board of claim 24, wherein each of the front and\ear surfaces extends

along the row direction.
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CLAIMS

I. A printed circuit board comprising:

an electrically non-conductive substrate body defining a front end configured to be
inserted into a receptacle of a complementary electrical connector along a mating direction, an
upper surface and a lower surface spaced from the upper surface along a transverse direction,
perpendicular to the mating direction;

a plurality of signal conductors supported by the substrate body and elongated along the
mating direction;

a plurality of ground conductors elongated along the mating direction and supported by
the substrate body, at least one of the plurality of ground conductors disposed at a location
between adjacent ones of the signal conductors, each of the plurality of ground conductors and
signal conductors supported at one of the upper surface and the lower surface and configured to
mate with respective complementary electrical ground contacts and electrical signal contacts of
the complementary electrical connector; and

an electrically conductive trace that is supported at the front end at the one of the upper
surface and the lower surface of the substrate body, is elongate along a direction angled with
respect to the mating direction and the transverse direction, and is in contact with at least two of
the ground conductors at the one of the upper surface and the lower surface so as to electrically
connect at least two of the ground conductors to each other; and

a second electrically conductive trace that is spaced from the first electrically conductive
trace along the transverse direction, that is supported at the front end at the other of the upper
surface and the lower surface, and that is in electrical communication with the first electrically
conductive trace,

wherein the printed circuit board is a substrate that includes the electrically non-
conductive substrate body, the plurality of signal conductors, the plurality of ground conductors,

and the electrically conductive trace.

2. The printed circuit board of claim 1, wherein the printed circuit board defines a front surface

and a rear surface spaced from the front surface in a direction opposite the mating direction, the
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printed circuit board further defines a midline that is equidistant between the front surface and
the rear surface, and the electrically conductive trace and the second electrically conductive trace

are supported at a location between the midline and the front surface.

3. The printed circuit board of claim 2, wherein the electrically conductive trace is elongate
along a third direction that is perpendicular to both the mating direction and the transverse

direction.

4. The printed circuit board of claim 2, further comprising a via and an electrically conductive
ground mass located inside the via, the via and conductive ground mass extending between the

first electrically conductive trace and the second electrically conductive trace.

5. The printed circuit board of claim 4, wherein the vias are spaced a center-to-center distance
along a row direction that is equal to that of the distance between adjacent signal conductors and

ground conductors along the row direction.

6. The printed circuit board of claim 1, wherein the electrically conductive trace is elongate

along a direction that is perpendicular to the mating direction.

7. The printed circuit board of claim 1, wherein each of the upper surface and the lower surface
extends along the mating direction and a row direction perpendicular to the mating direction and
the transverse direction, and the ground conductors and signal conductors are spaced from each

other along the row direction.

8. The printed circuit board of claim 7, wherein the electrically conductive trace is supported at

the upper surface.

9. The printed circuit board of claim 7, wherein the electrically conductive trace is supported at

the lower surface.

10. The printed circuit board of claim 7, comprising a third electrically conductive trace that is

embedded between the upper surface and the lower surface.
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11. The printed circuit board of claim 1, wherein the electrically conductive trace is in electrical

communication with all of the ground conductors.

12. The printed circuit board of claim 1, wherein the electrically conductive trace and the ground

conductors are integral and monolithic with each other.

13. The printed circuit board of claim 1, wherein adjacent signal conductors define differential
signal pairs, and the least two of the ground conductors are each disposed between adjacent

differential signal pairs.

14. A printed circuit board comprising:

an electrically non-conductive substrate body defining a front surface that is configured
to be inserted into a receptacle of a complementary electrical connector along a mating direction,
the substrate body further defining a rear surface opposite the front surface along the mating
direction, and first and second surfaces that extend between the front and rear surfaces, the
second surface spaced from the first surface along a transverse direction that is perpendicular to
the mating direction;

a plurality of signal conductors, each supported at one of the first and second surfaces of
the substrate body;

a plurality of ground conductors, each supported at one of the first and second surfaces of
the substrate body, wherein at least one of the plurality of ground conductors is supported at the
first surface at a location between adjacent ones of the signal conductors supported at the first
surface, at least one of the plurality of ground conductors is supported at the second surface at a
location between adjacent ones of the signal conductors supported at the second surface, and
each of the plurality of ground conductors and signal conductors are configured to mate with
respective complementary electrical ground contacts and electrical signal contacts of the
complementary electrical connector; and

a ground coupling assembly including first and second electrically conductive ground
commoning members that is are supported at the first and second surfaces of the substrate body,
respectively, wherein each of the first and second electrically conductive ground commoning

members is in contact with at least two of the ground conductors at a location that is 1) forward
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of the signal conductors along a direction from the rear surface toward the front surface, and 2)
disposed between the front and rear surfaces of the substrate body,

wherein the printed circuit board is a substrate that includes the electrically non-
conductive substrate body, the plurality of signal conductors, the plurality of ground conductors,

and the ground coupling assembly.

15. The printed circuit board of claim 14, wherein each of the first surface and the second
surface extends along the mating direction and a row direction, the ground conductors and signal
conductors are spaced from each other along the row direction, and each of the front and rear

surfaces extends between the first and second surfaces.

16. The printed circuit board of claim 15, wherein each of the front and rear surfaces extends

along the row direction.

17. The printed circuit board of claim 14, wherein the second electrically conductive ground
commoning member is in electrical communication with the first electrically conductive ground

commoning member.

18. The printed circuit board of claim 17, wherein the ground coupling assembly further
comprises a via and a conductive ground mass located inside the via, the via and the conductive
ground mass extending between the first electrically conductive ground coupling member and

the second electrically conductive ground coupling member along the transverse direction.

19. The printed circuit board of claim 14, further comprising a via and a conductive ground
mass located inside the via, the via and the conductive ground mass extending along a direction
between the first and second surfaces, the via and the conductive ground mass being in electrical

communication with the ground conductors.

20. The printed circuit board of claim 19, further comprising an electrically conductive trace that

contacts both the electrically conductive ground mass and at least two ground conductors.

21. A printed circuit board comprising:
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an electrically non-conductive substrate body defining a front surface that is configured
to be inserted into a receptacle of a complementary electrical connector along a mating direction,
the substrate body further defining a rear surface opposite the front surface along the mating
direction, first and second surfaces that extend between the front and rear surfaces, the second
surface spaced from the first surface along a transverse direction that is perpendicular to the
mating direction, and a midline disposed equidistantly between the rear surface and the front
surface;

a plurality of signal conductors, each supported at one of the first and second surfaces the
substrate body;

a plurality of ground conductors, each supported at one of the first and second surfaces of
the substrate body at a location between adjacent ones of the signal conductors along a row
direction, each of the plurality of ground conductors and signal conductors configured to mate
with respective complementary electrical ground contacts and electrical signal contacts of the
complementary electrical connector;

a ground coupling member that is supported at the first surface of the substrate body and
is in electrical contact with at least two of the ground conductors that are spaced from each other
along a row direction at the first surface, wherein the ground coupling member contacts each of
the at least two ground conductors at the first surface at a location between the midline and the
front surface; and

a second ground coupling member that is supported at the second surface of the substrate
body and is in electrical contact with at least two of the ground conductors that are spaced from
each other along a row direction at the second surface, wherein the ground coupling member
contacts each of the at least two ground conductors at the second surface at a location between
the midline and the front surface,

wherein the printed circuit board is a substrate that includes the electrically non-
conductive substrate body, the plurality of signal conductors, the plurality of ground conductors,

and the ground coupling member.

-21-



22. The printed circuit board of claim 21, wherein of the first surface and the second surface
extends along the mating direction and the row direction, and each of the front and rear surfaces

extends between the first and second surfaces.

23. The printed circuit board of claim 22, wherein each of the front and rear surfaces extends

along the row direction.

24. The printed circuit board of claim 1, wherein the substrate terminates within a perimeter of

the electrically non-conductive substrate body.

25. The printed circuit board of claim 14, wherein the substrate terminates within a perimeter of

the electrically non-conductive substrate body.

26. The printed circuit board of claim 21, wherein the substrate terminates within a perimeter of

the electrically non-conductive substrate body.

27. The printed circuit board of claim 1, further comprising;

a second plurality of signal conductors elongated along the mating direction and
supported by the other of the upper surface and the lower surface of the substrate body; and

a second plurality of ground conductors elongated along the mating direction and
supported by the other of the upper surface and the lower surface of the substrate body, at least
one of the second plurality of ground conductors disposed at a location between adjacent ones of
the signal conductors,

wherein the second electrically conductive trace is in contact with at least two of the
ground conductors of the second plurality of ground conductors at the other of the upper surface
and the lower surface so as to electrically connect the at least two of the ground conductors of the

second plurality of ground conductors to each other.

28. The printed circuit board of claim 27, further comprising a plurality of conductive vias
extending between the upper and lower surfaces along the transverse direction, the plurality of

conductive vias in contact with the electrically conductive trace and the second electrically
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conductive trace so as to electrically connect the electrically conductive trace to the second

electrically conductive trace.

29. An electrical connector comprising a printed circuit board configured to mate with an
electrical receptacle connector, the printed circuit board comprising:

an electrically non-conductive substrate body defining a front surface configured to be
inserted into the receptacle connector along a mating direction;

a plurality of signal conductors supported by the substrate body and elongated along the
mating direction;

a plurality of ground conductors supported by the substrate body and elongated along the
mating direction, at least one of the plurality of ground conductors disposed at a location
between adjacent ones of the signal conductors, each of the plurality of ground conductors and
signal conductors configured to mate with respective complementary electrical ground contacts
and electrical signal contacts of the receptacle connector; and

a conductive ground commoning member that is supported by the substrate body and is in
contact with at least two of the ground conductors, the conductive ground commoning member
configured such that, when the electrical connector is mated with the electrical receptacle
connector and the at least two ground conductors are in contact with respective ground contacts
of the receptacle connector, the conductive ground commoning member electrically shorts the
ground contacts of the receptacle connector to each other, thereby shifting electrical resonance of

the receptacle connector and limiting time-domain crosstalk to six percent or less at about 40 ps.
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