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Description

Background of the Invention

[0001] The present invention relates generally to con-
nectors used in connections with signal cables, espe-
cially high-speed signal cables, and printed circuit
boards and more particularly to high density connectors
having selected impedances.
[0002] Many electronic devices rely upon transmis-
sion lines to transmit signals between related devices
or between peripheral devices and circuit boards of a
computer. These transmission lines incorporate signal
cables that are capable of high-speed data transmis-
sions.
[0003] These signal cables may use one or more
twisted pairs of wires that are twisted together along the
length of the cable, and each such pair being encircled
by an associated grounding shield. One wire of the pair
may see a +1.0 volt signal, and the other wire of the pair
may see a -1.0 volt signal and thus, these wires are
called "differential" pairs, a term that refers to the differ-
ential, i.e., opposing and balanced signals they carry.
Such a twisted pair construction minimizes or diminish-
es any induced electrical fields form other electronic de-
vices and thereby eliminates electromagnetic interfer-
ence.
[0004] In order to maintain electrical performance in-
tegrity from such a transmission line, or cable, to the
circuitry of an associated electronic device, it is desira-
ble to obtain a substantially constant impedance
throughout the transmission line and to avoid large dis-
continuities in the impedance of the transmission line.
The difficulty of controlling the impedance of a transmis-
sion line connector at a connector mating face is well
known because the impedance of a conventional con-
nector typically changes through the connector and
across the interface of the two mating connector com-
ponents, particularly with high-density connectors. Al-
though it is relatively easy to maintain a desired imped-
ance through an electrical transmission line, such as a
cable, by maintaining a specific geometry or physical ar-
rangement of the signal conductors and the grounding
shield, an impedance change is usually encountered in
the area where a cable is mated to a connector. If this
impedance change is great, it effects the integrity of the
signals transmitted across the transmission line. It is
therefore desirable to maintain a desired impedance
throughout the connector and its connection to the ca-
ble.
[0005] WO 01/06602A discloses an electrical connec-
tor comprising a housing which holds a plurality of con-
ductive terminals, the terminals having contact portions
adapted for mating to contact portions of opposing ter-
minals of a mating connector, the terminals including at
least first and second distinct sets of terminals, each dis-
tinct set of terminals including a pair of differential signal
contact portions and an associated ground contact por-

tion. Each distinct set of terminals is arranged in a trian-
gular pattern through the connector in order to reduce
the impedance through the connector.
[0006] The present invention is therefore directed to
a termination structure for providing improved, high-
density connections between cables and connectors
that provide a high level of performance and which main-
tains the electrical characteristics of the cable through
the mating interface between the cable and device con-
nector in the termination area.

Summary of the Invention

[0007] Accordingly, it is a general object of the present
invention to provide an improved, high-density connec-
tor for high-speed data transmission connections in
which the impedance discontinuity through the connec-
tor is minimized so as to better attempt to match the im-
pedance of the transmission line.
[0008] Another object of the present invention is to
provide an improved connector for effecting a high-per-
formance connection between a circuit board and an op-
posing connector terminated to a transmission line,
wherein the transmission line includes multiple pairs of
differential signal wires, each such pair having an asso-
ciated ground, the connector having pairs of signal ter-
minals and ground terminals associated therewith ar-
ranged in triangular fashions so as to reduce impedance
discontinuities from occurring when the connector is
mated to the opposing connector and further, by invert-
ing adjacent triangular associated sets of signal and
ground terminals, the connector is given a high density
characteristic while maintaining a desired preselected
impedance through the connector.
[0009] Yet another object of the present invention is
to provide a connector for high-density applications
wherein the connector has a plurality of terminal triads
which are triangular arrangements of two signal and one
ground terminals spaced apart from each other so as to
enhance coupling among the three terminals, the
ground terminals being located at the apex of each tri-
angular arrangement, the connector having at least two
such triads, with one triad being inverted with respect to
the other triad.
[0010] It is yet a further object of the present invention
to provide a connector for providing a connection be-
tween a circuit board and a connector associated with
a signal cable, wherein each such triad corresponds to
an individual channel of the transmission line and the
channels are at least partially isolated from each other
within the connector by an air gap.
[0011] A still other object of the present invention is
to provide a high-density connector having a housing
formed from a dielectric material, the housing having a
plurality of cavities disposed therein, each such cavity
including a conductive terminal, the housing cavities be-
ing arranged in triangular sets within the connector and
each such triangular set including a pair of signal termi-
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nals and one ground terminal, adjacent triangular sets
being inverted with respect to each other, the housing
further including recesses formed therein that extend
between adjacent triangular sets to provide an air gap
having a dielectric constant different than that of the con-
nector housing.
[0012] A still further object of the present invention is
to provide a connector having a plurality of terminals
grouped in sets of three, each set including two signal
terminals and one ground terminal, the terminals of each
set being arranged in a triangular fashion and disposed
at respective apexes of the triangles, the space between
each such set of terminals being filled with a first dielec-
tric material to form a terminal "module" that is inserted
into cavities of the connector housing and which is sup-
ported by the connector housing, the connector housing
being formed from a second dielectric material.
[0013] Yet still another object of the present invention
is to provide an improved high-density connector with
controlled impedance for connecting multi-channel
transmission lines to electronic devices, the connector
including a housing formed from an electrically insula-
tive material, a plurality of conductive terminals support-
ed by the housing, the terminals including at least two
sets of three distinct terminals, each set accommodating
a distinct channel in the transmission line and each ter-
minal set including two differential signal terminals and
one associated ground terminal, the three terminals of
each set being disposed at corners of an imaginary tri-
angle and the imaginary triangles of each terminal set
being inverted with respect to each other, each terminal
set further being supported on a carrier formed of an
insulative material having a first dielectric constant,
each such carrier being received within a cavity formed
in the connector housing, each terminal set being sep-
arated from each other by recesses formed in the con-
nector housing that define air gaps between the terminal
sets.
[0014] The present invention accomplishes these ob-
jects by virtue of its structure. In order to obtain the
aforementioned objects, one principal aspect of the in-
vention that is exemplified by one embodiment thereof
includes a first connector for a circuit board which has
a housing that supports, for each twisted pair of wires
in the mating signal cable, three conductive terminals in
a unique pattern of a triplet, with two of the tenninals
carrying differential signals, and the remaining terminal
being a ground terminal that serves as a ground plane
or ground return to the differential pair of signal wires.
The first connector supports multiple terminal triplets, in
an inverted fashion (widthwise along the connector mat-
ing face) so that two rows of terminals are defined in the
first connector, the signal terminals of a first triplet are
disposed in one row in the connector and the ground
terminal of that first triplet is disposed in the other row
of the connector, while the signal terminals of a second,
or of adjacent triplets, are disposed in the other row of
the connector and the ground terminal of this second

triplet or of two adjacent triplets are disposed in the one
row of the connector. The signal and ground terminals
of adjacent triplets are arranged in an inverted fashion.
A second connector for a cable is provided that mates
with the first connector and their second connector has
multiple terminal triplets arranged to mate with their cor-
responding terminal triplets of the first connector.
[0015] The arrangement of these terminals in sets of
three within the first connector permits the impedance
to be more effectively controlled throughout the first con-
nector, from the points of engagement with the cable
connector terminals to be points of attachment to the
circuit board.
[0016] In this manner, each such triplet of the first con-
nector includes a pair of signal terminals having contact
portions that are aligned together in side-by-side order,
and which are also spaced apart a predetermined dis-
tance from each other. The ground terminal is spaced
apart from the two signal terminals in a second row.
[0017] In another principal aspect of the present in-
vention, the width of the ground terminals and their
spacings from the signal terminals of each such triplet
may be chosen so that the three terminals may have
desired electrical characteristics such as capacitance
and the like, all of which will affect the impedance of the
connector.
[0018] By this impedance-regulating ground struc-
ture, a greater opportunity is provided to reduce the im-
pedance discontinuity which occurs in a connector with-
out altering the mating positions or the pitch of the dif-
ferential signal terminals. Hence, this aspect of the
present invention may be aptly characterized as provid-
ing a "tunable" terminal arrangement for each differen-
tial signal wire pair and associated ground wire arrange-
ment found either in a cable or in other circuits.
[0019] In another principal aspect of the present in-
vention, these tunable triplets are provided within the
connector housing in an inverted fashion. That is, the
ground terminals of adjacent terminal triplets lie in dif-
ferent terminal rows of the connector, as do the signal
terminals in alternating fashion along the width of the
connector. When multiple terminal triplets are utilized in
the connectors, other terminals of the connector such
as power and reference terminals may be situated in the
connector at a midpoint thereof between the terminal tri-
plets.
[0020] In still another principal aspect of the present
invention, the connector has each of its inverted triplets
or triads (i.e., an associated set of two signal terminals
and one ground terminal) arranged in a triangular orien-
tation throughout their length within the connector hous-
ing in order to maintain a desired, predetermined spatial
relationship among these three terminals within each tri-
plet or triad.
[0021] In yet another principal aspect of the present
invention, the connector housing may be modified in
certain ways to accommodate the arrangement of ter-
minal triplets with the housing. In one such instance, the
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housing may have openings in the form of recesses,
slots or other similar cavities that are interposed be-
tween adjacent terminal triplets. The use of one or more
such recesses introduces a slight air gap between the
terminal triplets and because the dielectric constant of
air differs from that of the connector housing material, it
provides isolation between triplets and further enhances
the affinity among the two differential signal terminals
and the associated ground that make up each such tri-
plet.
[0022] In another such instance, the terminal triplets
are formed together as a single piece, in the form an
insert or module, that is received within a corresponding
opening formed in the connector housing. The terminals
of the triplets may be molded directly into the insert, or
module, such as by insert or over molding and the mold-
ing material used to form a body portion of the triplet
may be chosen to have a different dielectric constant
from the dielectric constant of the connector housing so
that the two dielectric constants differ from each other
so that the dielectric constant of the connector housing
may be chosen to maintain isolation between adjacent
tenninal triplets and the dielectric constant of the triplet
assembly may be chosen to enhance the affinity of the
triplet terminals for each other.
[0023] These and other objects, features and advan-
tages of the present invention will be clearly understood
through a consideration of the following detailed de-
scription.

Brief Description of the Drawings

[0024] In the course of the following detailed descrip-
tion, reference will be made to the accompanying draw-
ings wherein like reference numerals identify like parts
and in which:

FIG. 1 is a perspective view of a socket, or recep-
tacle, connector constructed in accordance with the
principles of the present invention for mounting on
a supporting circuit board;
FIG. 2 is a perspective view of the connector of FIG.
1, but illustrating the rear end thereof;
FIG. 3 is a front elevational view of the connector of
FIG. 1;
FIG. 4 is a front elevational view of a plug connector
that mates with the receptacle connector of FIG. 1;
FIG. 5 is an exploded view of the connector of FIG.
1;
FIG. 6 is a diagrammatic view of the endface of the
connector of FIG. 1, illustrating the spatial and in-
verted arrangement of the multiple associated ter-
minal sets supported thereby;
FIG. 7 is a perspective view of another embodiment
of a connector constructed in accordance with the
principles of the present invention having only two
associated signal-ground terminal sets and which
utilizes low-force, helix-style terminals rather than

flat blade terminals;
FIG. 8 is a rear elevational view of the connector of
FIG. 7;
FIG. 9 is a perspective view of the connector of FIG.
7, taken from the rear with its external shell removed
for clarity;
FIG. 10 is a perspective view of the connectors of
FIG. 7, taken from the rear but with its external shell
applied thereto;
FIG. 11 is a perspective view of a terminal set used
in the connector of FIG. 7, illustrating the relative
position of and orientation of the terminals to other
terminals within their associated terminal sets;
FIG. 12 is a perspective view of another receptacle-
style connector constructed in accordance with the
principles of the present invention and incorporating
recesses within the connector housing to provide a
dielectric gap among terminals of each associated
terminal set;
FIG. 13 is a schematic view of another receptacle-
style connector diagrammatically illustrating anoth-
er use of an air, or dielectric gap between associat-
ed terminal sets;
FIG. 14 is a diagrammatic view of another recepta-
cle-style connector constructed in accordance with
the principles of the present invention, and illustrat-
ing a terminal arrangement wherein each set of as-
sociated terminals are previously formed on a die-
lectric body as an insert that may be inserted into
the connector housing;
FIG. 15 is a diagram illustrating the typical imped-
ance discontinuity experienced throughout a high-
speed cable connection and also the reduction in
this discontinuity that would be experienced with the
connectors of the present invention;
FIG. 16 is a diagrammatic perspective view of a set
of terminals of the through-hole style, illustrating
how the tail portions and their interconnecting por-
tions need not be in the same plane; and,
FIG. 17 is a diagrammatic view of an automotive-
type connector utilizing the inverted triad structure
of the present invention.

Detailed Description of the Preferred Embodiments

[0025] The present invention is directed to an im-
proved connector particularly useful in enhancing the
performance of high-speed cables, particularly in input-
output ("I/O") applications as well as other type of appli-
cations. More specifically, the present invention at-
tempts to impose a measure of mechanical and electri-
cal uniformity on the connector to facilitate its perform-
ance, both alone and when combined with an opposing
connector.
[0026] Many peripheral devices associated with an
electronic device, such as a video camera or camcorder,
transmit digital signals at various frequencies. Other de-
vices associated with a computer, such as the CPU por-
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tion thereof, operate at high speeds for data transmis-
sion. High speed cables are used to connect these de-
vices to the CPU or to connect the device and two or
more CPUs together. Cables that are used in high speed
data transmission applications typically will include dif-
ferential pairs of signal wires, either as twisted pairs or
individual pairs of wires.
[0027] One consideration in optimizing high speed
data transmissions is signal degradation, which involves
crosstalk and signal reflection and another considera-
tion is impedance. Crosstalk and signal reflection in a
cable may be easily controlled easy enough in a cable
by shielding and the use of differential pairs of signal
wires, but these aspects are harder to control in a con-
nector by virtue of the various and diverse materials
used in the connector. The physical size of the connec-
tor also limits the extent to which the connector and ter-
minal structure may be modified to obtain a particular
electrical performance.
[0028] Impedance mismatches in a transmission path
can cause signal reflection, which often leads to signal
losses, cancellation, etc. Accordingly, it is desirable to
attempt to keep the impedance consistent over the sig-
nal path in order to maintain the integrity of the trans-
mitted signals. It is not complicated to control the imped-
ance of a transmission cable. However, the impedance
of the connector to which the cable is terminated and
the connector mounted on a circuit board of the device
to which the cable connects, is usually not very well con-
trolled insofar as impedance is concerned. It may vary
greatly from that of the cable. A mismatch in impedanc-
es between these two elements may result in transmis-
sion errors, limited bandwidth and the like.
[0029] FIG. 15 illustrates the impedance discontinuity
that occurs through a conventional plug and receptacle
connector assembly used for signal cables. The imped-
ance through the signal cable approaches a constant,
or baseline value, as shown to the right of FIG. 15 at 51.
This deviation from the baseline is shown by the solid,
bold line at 50. The cable impedance substantially
matches the impedance of the circuit board at 52 shown
to the left of FIG. 11 and to the left of the "PCB Termi-
nation" axis. That vertical axis "M" represents the point
of termination between the socket, or receptacle, con-
nector and the printed circuit board, while the vertical
axis "N" represents the interface that occurs between
the two mating plug and socket connectors, and the ver-
tical axis "P" represents the point where the plug con-
nector is terminated to the cable.
[0030] The curve 50 of FIG. 15 represents the typical
impedance "variation" or "discontinuity" achieved with
conventional connectors and indicates three peaks and
valleys that occur, with each such peak or valley having
respective distances (or values) H1, H2 and H3 from the
baseline as shown. These distances are measured in
ohms with the base of the vertical axis that intersects
with the horizontal "Distance" axis having a zero (0) ohm
value. In these conventional connector assemblies, the

high impedance as represented by H1, will typically in-
crease to about 150 ohms, whereas the low impedance
as represented by H2 will typically decrease to about 60
ohms. This wide discontinuity between H1 and H2 of
about 90 ohms affects the electrical performance of the
connectors with respect to the printed circuit board and
the cable.
[0031] The present invention pertains to a high-den-
sity connector that is particularly useful in I/O (" input-
output") applications which has a improved structure
that permits the impedance of the connector to be set
and thereby reduces the aforementioned discontinuity.
In effect, connectors of the present invention may be
"tuned" through their design to improve the electrical
performance of the connector.
[0032] FIG. 1 is a perspective view of a receptacle, or
socket connector, 100 constructed in accordance with
the principles of the present invention. The connector
100 is seen to include an insulative connector housing
112 that is formed from a dielectric material, typically a
plastic. In the embodiment depicted, the connector
housing 112 has two leaf, or arm portions 114a, 114b
that extend out from a rear body portion 116 and which
form part of a receptacle, or socket, of the connector.
These housing leaf portions support a plurality of con-
ductive terminals 119 as shown. The lower leaf portion
114a may include a series of grooves, or slots 118 that
are disposed therein and are adapted to receive select-
ed ones of the conductive terminals 119 therein. The up-
per leaf portion 114b, likewise includes similar grooves
120 that correspondingly receive the remaining termi-
nals 119 of the connector 110.
[0033] In order to provide overall shielding to the con-
nector housing 112 and its associated terminals 119, the
connector may include a first shell, or shield, 123 that is
formed from sheet metal having a body portion 124 that
encircles the upper and lower leaf portions 114a, 114b
of the body portion 116. This first shield 123 may also
preferably include foot portions 125 for mounting to a
surface of a printed circuit board 102 and which provide
a connection to a ground on the circuit board, although
depending foot portions (not shown) may also be formed
with the shield for use in through-hole mounting of the
connector 100, although surface mounting applications
are preferred. A second shield 126 may also be included
that encircles part of the connector housing 112, near
the rear portion thereof, and which extends forwardly to
encircle the body portion 124 of the first shield 123. This
second shield 126 may also utilize mounting feet 127
and utilize a rear flap that may be folded down over the
rear of the connector housing 112, and which is secured
in place by tabs 129 that are bent rearwardly over it. FIG.
4 illustrates a plug connector 160 that is matable with
the socket/receptacle connector 100 of FIG. 1.
[0034] As mentioned earlier, one of the objects of the
present invention is to provide a connector having an
impedance that more closely resembles that of the sys-
tem (such as the cable) impedance than is typically
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found in multi-circuit connectors. The present invention
accomplishes this by way of what shall be referred to
herein as the arrangement of a plurality of associated
terminals that are arranged in distinct corresponding
sets, each set being referred to herein as a "triplet" or
as a "triad," which in its simplest sense is the arrange-
ment of three distinct terminals. Examples of such tri-
ads, or triplets, are illustrated schematically in FIG. 6
wherein the terminals of each distinct set are shown in-
terconnected together by imaginary, dashed lines, and
the terminals being arranged at the respective apexes
of each such imaginary triangle.
[0035] Each such a triplet involves two signal termi-
nals, such as the two terminals 140, 141 illustrated in
FIGS. 1, 3 and 6 and a single ground terminal 150 that
are arranged to mate with corresponding terminals 161
of a plug connector 160 held on a plug portion 162 and
which are terminated to the wires of a differential pair of
wires of a cable (not shown) that carry the same strength
signals but which are complements of each other, i.e.,
+1.0 volts and -1.0 volts. Such a differential pair usually
includes a ground reference. The arrangement of asso-
ciated terminal sets within the connector 100 is shown
schematically in FIG. 6. The two signal terminals are
spaced apart from each other in a horizontal direction,
while the ground terminal is spaced apart from the two
signal terminals in the vertical direction so as to enhance
electrical coupling among the three terminals of each
triad. As can be seen in FIG. 6 (shown generally at 165
thereof), each terminal set has its two differential signal
terminals and its ground reference terminal arranged in
a triangular pattern, wherein each terminal may be con-
sidered, in one aspect as defining one apex of an imag-
inary triangle.
[0036] The terminals that comprise each associated
set are interconnected in FIG. 6 by dashed lines 165 to
form the aforementioned imaginary triangles, and it can
be further seen that FIG. 6 illustrates six distinct terminal
sets arranged widthwise of the connector, i.e., along the
direction W, but in an inverted fashion. The six terminal
sets include the following distinct terminals: 140, 141
and 150; 142, 143 and 151; 144, 145 and 152; 146, 147
and 153; 148, 149 and 154; and, 240, 241 and 250. Each
such terminal set includes a pair of differential signal ter-
minals, meaning that the terminals are connected to dif-
ferential signal traces on a circuit board by way of ter-
minal tails 180, and a single ground reference terminal.
[0037] Using FIG. 5 as an example, the terminals all
preferably each include a flat blade portion 181 that is
used for a sliding contact, or mating, with opposing ter-
minals 161 of the plug connector 160. As shown in FIGS.
1 & 5, the ground terminal 150,151 of each triad is pref-
erably wider than any single one of the associated signal
terminals 140, 141 of the triad, and its width may exceed
the combined width of the two signal terminals. The ter-
minals 180 also preferably include body portions 182 in-
terconnecting the contact blade and tail portions 181,
180 together. With this design, the terminals 119 may

be easily stamped and formed. The terminals 119 are
received within corresponding slots 118 of the lower leaf
114a of the housing body portion 112 of the receptacle
connector and the free ends of the contact blade por-
tions 181 may be held in openings formed at the ends
of the slots 118.
[0038] In the plug connector of FIG. 4, the plug con-
nector preferably has a solid plug body portion 185 and
the terminals are disposed on opposite surfaces of the
plug body portion 185. If desired, the plug body portion
185 may include a keyway that is adapted to receive a
positive key 188 of the receptacle connector of FIG. 1.
The key and keyway may be interposed between at
least a pair of distinct terminal triplet sets, as illustrated.
[0039] The benefits of the "triad" aspect will now be
discussed with respect to a single associated terminal
set, namely the terminal set shown at the left of FIG. 6
and including signal terminal 140, 141 (shown as S1 and
S2) and ground terminal 150 (G12). The two signal ter-
minals 140 and 141 may be considered in one sense,
as arranged in a triangular fashion with respect to the
ground terminal 150. They may also be considered in
another sense as "flanking" the ground terminal inas-
much as portions of the signal terminals may extend to
a point somewhat exterior of the side edges of the
ground terminal 150. The triangular relationship among
these three associated terminals may vary and may in-
clude equilateral triangular relationships, isosceles tri-
angular relationships, scalene triangular relationships
and the like, with the only limitation being the desired
width W of the connector 100.
[0040] The contact blade portions of the terminals 119
are cantilevered out from their respective body portions
and therefore lie in different planes than the intermedi-
ate body portions. The contact blade portions of the ter-
minals in the two (top and bottom or upper and lower)
rows are spaced apart from each other and also lie in
different planes from each other. Preferably the contact
blade portions of each row are parallel to each other but
it is understood that due to manufacturing tolerances
and other manufacturing considerations, the two sets of
contact blade portions may not be parallel to each other.
[0041] In order to increase the density of the terminals
within the connector 100, the associated adjacent ter-
minals sets are "inverted" with respect to one another.
This is most clearly shown in the plug connector shown
in FIG. 6, where it can be seen that the ground terminals
of alternating associated terminal sets, namely termi-
nals 150 (G12), 152 (G56), 153 (G78) and 250 (G1112)
lie along, or are supported on, one (the upper) leaf por-
tion 114b of the connector housing 112 along with the
signal terminals of intervening associated terminal sets,
namely terminals 142, 143 (S3 & S4), 148, 149 (S9 &
S10). In a similar, but opposite fashion, the signal termi-
nals of the alternating associated terminal sets, namely
140, 141 (S1 & S2), 144, 145 (S5 & S6), 146, 147 (S7
& S8), and 240, 241 (S11 & S12) and the ground termi-
nals of the intervening associated terminals sets, name-
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ly 151 (G34) and 154 (G910) lie along, or are supported
by the other, or lower, leaf portion 114a. Other terminals,
such as power in and out terminal 170 and a terminal
171 reserved for other use, may be located on either the
upper or lower leaf portion, as illustrated in FIG. 6, which
may be considered as a schematic diagram of both the
plug connector shown in FIG. 4 and the receptacle con-
nector shown in FIG. 1. A key member 173 may also be
formed on one of the leaf portions to provide means for
keying to the opposing plug connector 160.
[0042] By this structure, each pair of the differential
signal terminals of the connector and its associated cir-
cuit board circuitry have an individual ground terminal
associated with them that extends through the connec-
tor, thereby more closely resembling the interconnecting
cable from an electrical performance aspect. The same
inverted, triangular relationship is maintained in the plug
connector 160, and this and the structure of the recep-
tacle connector 100 keeps the signal wires of the cable
"seeing" the ground in the same manner throughout the
length of the cable and in substantially the same manner
through the plug and receptacle connector interface and
on to the circuit board.
[0043] The presence of an associated, distinct ground
terminal with each pair of differential signal terminals im-
portantly imparts capacitive, common mode, coupling
between the three associated terminals as a set. This
coupling will serve to reduce the impedance in that par-
ticular region of the connector and serves to reduce the
overall impedance variation through the entire cable to
board interface. As such, the present invention obtains
an impedance curves that more closely emulates the
straight line baseline 50 of the Impedance curve of FIG.
15. The sizes on the terminals and their spacing may be
varied to in effect, "tune" the impedance of the connec-
tor. The effect of this tunability is explained in FIG. 15,
in which a reduction in the overall impedance disconti-
nuity occurring through a cable to circuit board connec-
tor assembly. The impedance discontinuity that is ex-
pected to occur in the connectors of the present inven-
tion is shown by the dashed line 60 of FIG. 15. The solid
line of FIG. 15 represents the typical impedance discon-
tinuity that is experienced in the connector system, and
by comparing the dashed and solid lines, the magni-
tudes of the peaks and valleys of this discontinuity, H11,
H22 and H33 are greatly reduced. The present invention
is believed to significantly reduce the overall discontinu-
ity experienced in a conventional connector assembly.
In one application, it is believed that the highest level of
discontinuity will be about 135 ohms (at H11) while the
lowest level of discontinuity will be about 85 ohms (at
H22). The target baseline impedance of connectors of
the invention will typically be may vary from about 28 to
about 150 ohms, but will preferably be in the range of
between about 100 to about 110 ohms with a tolerance
of about +/- 5 to +/- 25ohms. It is contemplated therefore
that the connectors of the present invention will have a
total discontinuity (the difference between H11 and H22)

of about 50 ohms or less, which results in a decrease
from the conventional discontinuity of about 90 ohms re-
ferred to above of as much as almost 50%. This benefit
is believed to originate from the capacitive coupling that
occurs among the two differential signal terminals and
their associated ground terminal. It will be understood,
however, that capacitive coupling is but one aspect that
affects the ultimate characteristic impedance of the ter-
minals and the connector supporting them.
[0044] In the embodiments shown in FIGS. 1-6, the
width of the ground terminal contact blade portions are
preferably larger than the corresponding contact blade
portions of the signal terminals. In some instances, a
portion of the ground terminal may overlie or overlap, a
portion of at least one of its associated signal terminals
and in other instances, the ground terminal may lie be-
tween or abut imaginary lines that extend up from the
side edges of the signal terminals. In instances where
the ground terminals are larger than their associate sig-
nal terminals by virtue of their increased width, they will
have more surface area than a signal terminal and
hence, increased coupling.
[0045] FIG. 7 illustrates another embodiment 300 of
a connector incorporating the principles of the present
invention and utilizing terminals having pin-type contact
portions as opposed to the flat contact blade portion of
FIGS. 1-6 In this connector 300, helix-style terminals
302 are utilized and each such terminal 302 is housed
within an individual associated cavity 304 of the dielec-
tric connector housing 306. The cavities 304 and their
associated terminals 302 are disposed in the connector
housing in two rows, as illustrated. The base structure
of the contact portions of this type of terminals is de-
scribed generally in U.S. Patent No- 4,740,180, issued
April 26, 1988. As shown in FIG. 11, each terminal 302
in this style connector 300, has such a helix-style con-
tact portion 315 that extends out from a body portion
316 that is used to hold the terminal 3 02 in place within
its associated connector housing cavity 304, and a tail
portion 318 that as shown may be used for mounting the
connector 300 to a surface of a circuit board 301. The
tail portions 318 of the terminals 302 are connected to
the contact and body portions by way of interconnecting
portions 319. Although the planes of the contact portions
315 are different (but preferably parallel), the planes of
the interconnecting portions 319 and the tail portions
318 are preferably common.
[0046] The tail portions 318 of these type terminals
are all surface mount tails and, hence lie in a single,
common plane that coincides with the top surface of a
circuit board (not shown) to which the connector is
mounted. However, as illustrated in FIG. 11 (in phantom)
and FIG. 16, the terminals may utilize through-hole
mounting tails. In this instance, the tails and the body
portion of the terminals will not lie in a common plane,
but rather, the ground and signal terminals may lie in
different planes (vertical planes are shown in FIGS, 11
and 16) and be spaced apart from each other by a spac-
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ing "D". In this arrangement, the tails 318 occur as part
of the interconnecting body portions 319 and the ground
terminal tail is spaced apart from the signal terminal
tails.
[0047] The connector 300 may include a pair of shield,
inner shield 308 and an outer shield 310 to provide
shielding to the overall connector structure. The inner
shield 308 may extend over a portion of the connector
housing 306 as shown in FIG 9, and the outer shield 310
may extend over substantially all of the connector hous-
ing 306 in a manner well known in the art. In this em-
bodiment, the connector 300 does not include any an-
cillary terminals, such as power in and out, or a status
detection terminal as might be utilized in the connector
of FIGS. 1-6.
[0048] In this embodiment, two ground terminals 320,
321 are utilized and are respectively associated each
with a pair of differential signal terminals 325, 326 and
327, 328. The signal terminals and ground terminal of
each associated set are arranged in the desired trian-
gular fashion and the sets are inverted with respect to
each other, meaning that if the connector is considered
as having two distinct rows of terminals, the ground ter-
minal 320 of one set is located in one terminal row, while
the ground terminal of the other differential terminal set
is located in the other terminal row. Likewise, the signal
terminals of each differential terminal set are inverted.
This type of application is useful on multiple signal chan-
nel applications, where each differential terminal set is
used to convey data from a different and distinct chan-
nel.
[0049] FIG. 12 illustrates another embodiment 400 of
a connector constructed in accordance with the princi-
ples of the present invention. In this embodiment, two
sets 402, 404 of differential terminals are illustrated in
an inverted triangular fashion, but the three terminals
that make up each differential set are partially separated
by a recess, or cavity 406 formed in the front face of the
connector housing 408. This cavity has a depth less
than the depth of the connector housing and may pref-
erably range between about 0.5 mm to about 10 mm.
This depth provides a hollow air gap or air "pool" at the
mating face of the connector housing and serves to pro-
vide a measure of electrical isolation between by mod-
ifying the affinity of each of the terminals within a triplet
will have for each other. The recess 406 serves to some-
what "tie" the three terminals together by virtue of its use
of air as a dielectric. As illustrated, it is preferable that
the recess lie within the boundaries of an imaginary tri-
angle connecting the three terminals of the triplet togeth-
er.
[0050] FIG. 13 illustrates schematically, how a recess,
or cavity, 420 may be formed in a connector housing 422
to isolate differential terminal sets from each other. The
recess 420 in this instance may project much deeper
into the connector housing than the recess shown in FIG
12, and may extend, if need be, entirely through the con-
nector housing. In this type of structure, the cavities 420

provide a deep air channel with the air having a different
dielectric constant than the connector housing material
and thus will serve to electrically isolate terminal triplets
from each other
[0051] FIG. 14 illustrates yet another embodiment
500 in which terminal set "inserts" are formed by insert
or otherwise molding a set of three associated terminals
510 (including two signal terminals S and one ground
reference terminal G) onto a dielectric support 506 that
may have the general triangular configuration shown in
FIG. 14 to form a distinct insert or module that may be
inserted into a corresponding cavity. The terminals of
each such associated set are maintained in their trian-
gular orientation by the support 506 so that the two sig-
nal terminals are spaced apart from each other and the
ground terminal is spaced apart from the signal termi-
nals. These inserts, or modules, are then inserted into
the connector housing 502 into complementary shaped
cavities 505. In this manner, different dielectric materials
are present among the terminals of each associated ter-
minal set as well as between adjacent terminal sets,
which are also inverted. The dielectric constant of the
molded support 506 will be different than that of the con-
nector housing 502 to provide another means of electri-
cal isolation between terminal triplets and enhance the
electrical affinity, at least in terms of coupling, among
the terminals of each triplet. In instances where the sup-
port material of the terminal set has a dielectric constant
higher than that of the surrounding connector housing,
the coupling among the terminals in the triplet will be
increased, thereby driving the impedance of the triplet
down. Conversely, where the support material of the ter-
minal set has a dielectric constant lower than that of the
surrounding connector housing, the coupling among the
terminals in the triplet will be decreased, thereby driving
the impedance of the triplet up. Hence, the impedance
of the connector may be tuned, both overall and within
individual triplet sets (or signal channels).
[0052] FIG. 17 illustrates the implementation of the in-
verted structure of the present invention in a pin-type
automotive connector 600. The connector 600 has an
insulative housing 601 with a plurality of cavities 602
formed therein. Each such cavity 602 preferably in-
cludes a conductive terminal disposed therein, although
in some applications, certain of the cavities may be emp-
ty or "blind". As shown in the Figure, two signal channels
are shown, each of which includes a terminal triplet 603,
604, with two signal terminals A+, A-, B+, B- associated
with a single ground terminal GRA and GRB. In this type
of application, the terminal triplets or triads may be sep-
arated by power "ground" type terminals, i.e., voltage in
and voltage return, +Vcc and -Vcc. The terminals extend
through to the rear of the housing 601, where they may
be terminated to corresponding wires of a wire harness
or to a circuit board. The opposing connector will utilize
projecting terminals arranged in the same manner to
mate with the connector 600.
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Claims

1. A high-density electrical connector (100,300,400,
500, 600) comprising: a housing (112, 306, 408,
422, 502, 601) which holds a plurality of conductive
terminals (119), the terminals having contact por-
tions (181) adapted for mating to contact portions
of opposing terminals of a mating connector, said
terminals including at least first and second distinct
sets (165) of terminals, each distinct set of terminals
including a pair of differential signal contact portions
(140,141) and an associated ground contact portion
(150),
characterised in that;

the two distinct sets (165) of terminals are dis-
posed in at least two rows on said housing (112,),
one of the two rows including a pair of differential
signal contact portions (140,141) from said first dis-
tinct set (165) of terminals and a ground contact por-
tion (150) from said second distinct set (165) of ter-
minals, the other of said two rows including a pair
of differential signal contact portions (142,143) from
said second distinct set (165) of terminals and a
ground contact portion (150) from said first distinct
set (165) of terminals, said first and second distinct
sets (165) of terminals being inverted with respect
to each other within said housing (112), whereby
said first distinct set of terminal contact portions
(140,141) disposed in said one row is opposed to
said second distinct terminal set ground contact
portion (150) disposed in said other row.

2. The connector of claim 1, wherein said connector
housing is a plug connector housing (160) and said
housing (160) includes a plug portion (162) that is
matable with an opposing receptacle connector
(100), and said two rows are opposed two different
surfaces of said plug portion (162).

3. The connector of claim 1, wherein said connector
housing (112) is a receptacle connector housing
and said housing includes a socket portion that re-
ceives a plug portion of an opposing plug connector
(160) and said two rows are disposed on opposing
surfaces of said socket portion.

4. The connector of claim 1 wherein, for each of said
distinct sets (165) of terminals, said pair of differen-
tial signal contact portions (140,141) and said as-
sociated ground contact portion (150) are arranged
at apexes of an imaginary triangle.

5. The connector of claim 4, wherein the imaginary tri-
angles are inverted with respect each distinct set
(165) of terminals.

6. The connector of claim 1, wherein said connector
housing (422) includes at least one recess (420)

formed therein disposed between said two distinct
sets of terminals (S,S,G), the recess (420) defining
an air gap between said distinct sets of terminals.

7. The connector of claim 1, wherein said distinct sets
of terminals are formed together as a terminal unit
(506) and said connector housing (502) includes
cavities (505) formed thereon which receive said
distinct terminal units.

8. The connector of claim 1, wherein each of said ter-
minals (119,302) includes a tail portion (125,31b)
that extends out of said housing (112,306) for at-
taching said connector to a circuit member.

9. The connector of claim 8, wherein the terminal tail
portions (125,318) are surface mount portions
which lie in a common plane.

10. The connector of claim 8, wherein said tail portions
(318) include through-hole portions for insertion into
mounting holes of a circuit member, said tail por-
tions (318) of said signal terminals (327,328) of
each of said distinct sets (165) of terminals being
spaced apart from said tail portions (318) of said
ground terminals (321) of said distinct terminal sets
(165).

11. The connector of claim 1, further including an addi-
tional distinct set (165) of terminals, the additional
distinct terminal set (165) including a pair of differ-
ential signal contact portions (144,145) and an as-
sociated ground contact portion (152), said first,
second and additional sets (165) of terminals being
inverted with respect to each other within said con-
nector housing (112).

12. The connector of claim 1, wherein said ground con-
tact portions (150) of said first and second distinct
terminal sets (165) are wider than a width of any
single signal terminal (140,141) of said distinct ter-
minal sets (165).

13. The connector of claim 10, wherein said ground and
signal terminal tail portions 150;140,141) lie in dif-
ferent planes.

14. The connector of claim 7, wherein said terminal
units (503) each include a dielectric body portion
(506) supporting said terminals (S,S,G) of each dis-
tinct terminal set, the terminal unit dielectric body
portion (506) supporting a pair of differential signal
terminals (S.S) in spaced apart order thereon and
further supporting an associated ground terminal
(G) spaced apart from said differential signal termi-
nal pair.

15. The connector of claim 14, wherein said connector
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housing (502) is formed from a dielectric material
and the connector housing (502) and said terminal
set dielectric body portion (506) each have different
dielectric constants.

16. The connector of claim 14, wherein said terminal
set dielectric body portion (506) has a triangular
configuration.

17. The connector of claim 1, wherein said distinct ter-
minal sets (165) are separated by a key component
(188) for orienting an opposing connector with said
connector.

18. The connector of claim 1. wherein said connector
housing (408) includes a plurality of spaced-aport
hollow cavities disposed therein which define said
housing two terminal rows, and for each distinct ter-
minal set (402,404), said pair of differential signal
contact portions (S,S) and said associated ground
contact portion (G) are arranged at apexes of imag-
inary triangles, said connector housing (408) further
including a front face and said front face including
a pair of recesses (406) formed therein, said re-
cesses (406) being disposed within boundaries of
said imaginary triangles.

19. The connector of claim 1, wherein said terminals in-
clude pin terminals and said connector includes a
power-in lenninal (+Vcc) and a power-out terminal
(-Vcc), the power-in and power-out terminals being
disposed in different ones of said two rows of termi-
nals.

20. The connector of claim 15, wherein the dielectric
constant of said connector housing (520) is lower
than the dielectric constant of said dielectric body
portion (506).

21. The connector of claim 15, wherein the dielectric
constant of said connector housing (520) is higher
than the dielectric constant of said dielectric body
portion (506).

Patentansprüche

1. Elektrischer Verbinder (100, 300, 400, 500, 600) ho-
her Dichte, der aufweist: ein Gehäuse (112, 306,
408, 422, 502, 601) das eine Mehrzahl von leiten-
den Anschlüssen (119) trägt, wobei die Anschlüsse
Kontaktteile (181) aufweisen, die dazu ausgebildet
sind, mit Kontaktteilen gegenüberstehender An-
schlüsse eines zusammenpassenden Verbinders
zusammengefügt zu werden, welche Anschlüsse
wenigstens erste und zweite getrennte oder einzel-
ne Sätze (165) von Anschlüssen einschließen, wo-
bei jeder einzelne Satz von Anschlüssen ein Paar

von differentiellen Signalkontaktteilen (140, 141)
und einen damit verknüpften Massekontaktteil
(150) einschließt,
dadurch gekennzeichnet dass
die zwei einzelne Sätze (165) von Anschlüssen in
wenigstens zwei Reihen an dem Gehäuse (112) an-
geordnet sind, wobei eine der beiden Reihen ein
Paar von differentiellen Signalkontaktteilen (140,
141) von dem ersten einzelnen Satz (165) von An-
schlüssen und einen Massekontaktteil (150) von
dem zweiten einzelnen Satz von (165) von An-
schlüssen einschließt, wobei die andere der beiden
Reihen ein Paar von differentiellen Signalkontakt-
teilen (142, 143) von dem zweiten einzelnen Satz
(165) von Anschlüssen und einen Massekontaktteil
(150) von dem ersten einzelnen Satz (165) von An-
schlüssen einschließt, wobei die ersten und zwei-
ten einzelnen Sätze (165) von Anschlüssen in Be-
zug aufeinander innerhalb des Gehäuses (112) um-
gekehrt sind, wobei der erste einzelne Satz von An-
schlusskontaktteilen (140, 141), der in der einen
Reihe angeordnet ist, dem Massekontaktteil (150)
des zweiten einzelnen Anschlusssatzes, der in der
anderen Reihe angeordnet ist, gegenüber steht.

2. Verbinder nach Anspruch 1, bei dem das Verbinder-
gehäuse ein Steckerverbindergehäuse (160) ist
und das Gehäuse (160) einen Steckerteil (162) ein-
schließt, der mit einem gegenüberstehenden Buch-
senverbinder (100) zusammenfügbar ist, und bei
dem die beiden Reihen zwei unterschiedlichen des
Steckerteils (162) gegenüberstehen.

3. Verbinder nach Anspruch 1, bei dem das Verbinder-
gehäuse (112) ein Buchsenverbindergehäuse ist
und das Gehäuse einen Steckdosenteil einschließt,
der einen Steckerteil eines gegenüberstehenden
Steckerverbinders (160) aufnimmt, und bei dem die
beiden Reihen auf gegenüberliegenden Oberflä-
chen des Steckdosenteils angeordnet sind.

4. Verbinder nach Anspruch 1, bei dem für jeden der
einzelnen Sätze (165) von Anschlüssen das Paar
von differentiellen Signalkontaktteilen (140, 141)
und der damit verknüpfte Massekontaktteil (150)
auf Ecken eines imaginären Dreiecks angeordnet
sind.

5. Verbinder nach Anspruch 4, bei dem die imaginären
Dreiecke in Bezug auf jeden einzelnen Satz (165)
von Anschlüssen umgekehrt sind.

6. Verbinder nach Anspruch 1, bei dem das Verbinder-
gehäuse (422) wenigstens eine darin ausgebildete
Ausnehmung (420) einschließt, die zwischen den
beiden einzelnen Sätzen von Anschlüssen (S,S,G)
angeordnet ist, wobei die Ausnehmung (420) einen
Luftspalt zwischen den einzelnen Sätzen von An-
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schlüssen definiert.

7. Verbinder nach Anspruch 1, bei dem die einzelnen
Sätze von Anschlüssen zusammen als eine An-
schlusseinheit (506) ausgebildet sind und das Ver-
bindergehäuse (502) daran ausgebildete Hohlräu-
me (505) einschließt, die die einzelnen Anschluss-
sätze aufnehmen.

8. Verbinder nach Anspruch 1, bei dem jeder der An-
schlüsse (119, 302) einen Schwanzteil (125, 318)
einschließt, der sich aus dem Gehäuse (112, 306)
zum Anbringen des Verbinders an einem Schal-
tungsglied erstreckt.

9. Verbinder nach Anspruch 8, bei dem die An-
schlussschwanzteile (125, 318) Oberflächenan-
bringungsteile sind, die in einer gemeinsamen Ebe-
ne liegen.

10. Verbinder nach Anspruch 8, bei dem die Schwanz-
teile (318) Durchgangslochteile zum Einfügen in
Montagelöcher eines Schaltungsgliedes einschlie-
ßen, welche Schwanzteile (318) der Signalan-
schlüsse (327, 328) jedes der einzelnen Sätze
(165) von Anschlüssen von den Schwanzteilen
(318) der Masseanschlüsse (321) der einzelnen
Anschlusssätze (165) beabstandet sind.

11. Verbinder nach Anspruch 1, der weiter einen zu-
sätzlichen einzelnen Satz (165) von Anschlüssen
einschließt, wobei der zusätzliche einzelne An-
schlusssatz (165) ein Paar von differentiellen Si-
gnalkontaktteilen (144, 145) und einen damit ver-
knüpften Massekontaktteil (152) einschließt, wel-
che ersten, zweiten und zusätzlichen Sätze (165)
von Anschlüssen in Bezug aufeinander innerhalb
des Verbindergehäuses (112) umgekehrt sind.

12. Verbinder nach Anspruch 1, bei dem die Massekon-
taktteile (150) der ersten und zweiten einzelnen An-
schlusssätze (165) breiter sind als die Breite irgend-
eines einzelnen Signalanschlusses (140, 141) der
einzelnen Anschlusssätze (165).

13. Verbinder nach Anspruch 10, bei dem die Masse-
und Signalanschlussschwanzteile (150; 140, 141)
in unterschiedlichen Ebenen liegen.

14. Verbinder nach Anspruch 7, bei dem die Anschlus-
seinheiten (503) jeweils einen dielektrischen Kör-
perteil (506) einschließen, der die Anschlüsse (S,
S,G) jedes einzelnen Anschlusssatzes trägt, wobei
der dielektrische Körperteil (506) der Anschlussein-
heit ein Paar von differentiellen Signalanschlüssen
(S,S) in beabstandeter Ordnung darauf trägt und
weiter einen verknüpften Masseanschluss (G)
trägt, der von dem differentiellen Signalanschluss-

paar beabstandet ist.

15. Verbinder nach Anspruch 14, bei dem das Verbin-
dergehäuse (502) aus einem dielektrischen Mate-
rial gebildet ist und das Verbindergehäuse(502) und
der dielektrische Körperteil (506) des An-
schlusssatzes jeweils unterschiedliche Dielektrizi-
tätskonstanten haben.

16. Verbinder nach Anspruch 14, bei dem der dielektri-
sche Körperteil (506) des Anschlusssatzes eine
dreieckige Konfiguration hat.

17. Verbinder nach Anspruch 1, bei dem die einzelnen
Anschlusssätze (165) durch eine Schlüssel-, Keil-
oder Passfederkomponente (188) zum Ausrichten
eines gegenüberstehenden Verbinders mit dem
Verbinder getrennt sind.

18. Verbinder nach Anspruch 1, bei dem das Verbinder-
gehäuse (408) eine Mehrzahl von beabstandeten
hohlen Hohlräumen einschließt, die darin angeord-
net sind, die die beiden Anschlussreihen des Ge-
häuses definieren, und wobei für jeden einzelnen
Anschlusssatz (402, 404) das Paar von differentiel-
len Signalkontaktteilen (S,S) und der verknüpfte
Massekontaktteil (G) auf Ecken von imaginären
Dreiecken angeordnet sind, wobei das Verbinder-
gehäuse (408) weiter eine. Vorderfläche einschließt
und die Vorderfläche ein Paar von darin ausgebil-
deten Ausnehmungen (406) einschließt, welche
Ausnehmungen (406) innerhalb der Grenzen der
imaginären Dreiecke angeordnet sind.

19. Verbinder nach Anspruch 1, bei dem die Anschlüs-
se Stiftanschlüsse einschließen und der Verbinder
einen Stromversorgungseingangsanschluss
(+Vcc) und einen Stromversorgungsausgangsan-
schluss (-Vcc) einschließt, wobei die Stromein-
gangs- und Stromausgangsanschlüsse in unter-
schiedlichen der beiden Reihen von Anschlüssen
angeordnet sind.

20. Verbinder nach Anspruch 15, bei dem die Dielektri-
zitätskonstante des Verbindergehäuses (520) klei-
ner ist als die Dielektrizitätskonstante des dielektri-
schen Körperteils (506).

21. Verbinder nach Anspruch 15, bei dem die Dielektri-
zitätskonstante des Verbindergehäuses (520) grö-
ßer ist als die Dielektrizitätskonstante des dielektri-
schen Körperteils (506).

Revendications

1. Connecteur (100, 300, 400, 500, 600) électrique
haute densité comprenant: un boîtier (112, 306,
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408, 422, 502, 601) qui contient une pluralité de bor-
nes (119) conductrices, les bornes comportant des
parties (181) de contact adaptées pour s'accoupler
avec des parties de contact de bornes opposées
d'un connecteur correspondant, lesdites bornes
comprenant au moins des premier et deuxième en-
sembles distincts (165) de bornes, chaque ensem-
ble distinct de bornes comprenant deux parties
(140, 141) de contact de signal différentiel et une
partie (150) de contact de masse associée,
caractérisé en ce que :

les deux ensembles (165) distincts de bornes
sont disposés en au moins deux rangées sur
ledit boîtier (112), l'une des deux rangées com-
prenant deux parties (140, 141) de contact de
signal différentiel dudit premier ensemble (165)
distinct de bornes et une partie (150) de contact
de masse dudit deuxième ensemble (165) dis-
tinct de bornes, l'autre desdites deux rangées
comprenant deux parties (142, 143) de contact
de signal différentiel dudit deuxième ensemble
(165) distinct de bornes et une partie (150) de
contact de masse dudit premier ensemble
(165) distinct de bornes, lesdits premier et
deuxième ensembles (165) distincts de bornes
étant inversés l'un par rapport à l'autre dans le-
dit boîtier (112), moyennant quoi ledit premier
ensemble distinct de parties (140, 141) de con-
tact de bornes disposé dans ladite première
rangée est opposé à ladite partie (150) de con-
tact de masse du deuxième ensemble distinct
de bornes disposée dans ladite autre rangée.

2. Connecteur selon la revendication 1, dans lequel
ledit boîtier de connecteur est un boîtier (160) de
connecteur enfichable et ledit boîtier (160) com-
prend une partie (162) enfichable qui peut être ac-
couplée avec un connecteur (100) fixe opposé, et
lesdites deux rangées sont deux surfaces différen-
tes opposées de ladite partie (162) enfichable.

3. Connecteur selon la revendication 1, dans lequel
ledit boîtier (112) de connecteur est un boîtier de
connecteur fixe et ledit boîtier comprend une partie
d'embase qui reçoit une partie enfichable d'un con-
necteur (160) enfichable opposé et lesdites deux
rangées sont disposées sur des surfaces opposées
de ladite partie d'embase.

4. Connecteur selon la revendication 1, dans lequel,
pour chacun desdits ensembles (165) distincts de
bornes, lesdites deux parties (140, 141) de contact
de signal différentiel (140, 141) et ladite partie (150)
de contact de masse associée sont agencées aux
sommets d'un triangle imaginaire.

5. Connecteur selon la revendication 4, dans lequel

les triangles imaginaires sont inversés par rapport
à chaque ensemble (165) distinct de bornes.

6. Connecteur selon la revendication 1, dans lequel
ledit boîtier (422) de connecteur comprend au
moins un évidement (420) formé dans celui-ci dis-
posé entre lesdits deux ensembles distincts de bor-
nes (S, S, G), l'évidement (420) définissant un es-
pace d'air entre lesdits ensembles distincts de bor-
nes.

7. Connecteur selon la revendication 1, dans lequel
lesdits ensembles distincts de bornes sont formés,
ensemble, comme une unité (506) de bornes et ledit
boîtier (502) de connecteur (502) comprend des ca-
vités (505) formées sur celui-ci qui reçoivent lesdi-
tes unités de bornes distinctes.

8. Connecteur selon la revendication 1, dans lequel
chacune desdites bornes (119, 302) comprend une
partie (125, 318) de queue qui s'étend hors dudit
boîtier (112, 306) pour fixer ledit connecteur à un
élément de circuit.

9. Connecteur selon la revendication 8, dans lequel
les parties (125, 318) de queue des bornes sont des
parties de montage en surface qui appartiennent à
un même plan.

10. Connecteur selon la revendication 8, dans lequel
lesdites parties (318) de queue comprennent des
parties pour trous traversants pour une insertion
dans des trous de montage d'un élément de circuit,
lesdites parties (318) de queue desdites bornes
(327, 328) de signal de chacun desdits ensembles
(165) distincts de bornes étant espacées desdites
parties (318) de queue desdites bornes (321) de
masse desdits ensembles (165) distincts de bor-
nes.

11. Connecteur selon la revendication 1, comprenant
en outre un ensemble (165) distinct supplémentaire
de bornes, l'ensemble (165) distinct supplémentai-
re de bornes comprenant deux parties (144, 145)
de contact de signal différentiel et une partie (152)
de contact de masse associée, lesdits premier,
deuxième ensembles et ensemble (165) supplé-
mentaire de bornes étant inversés les uns par rap-
port aux autres dans ledit boîtier (112) de connec-
teur.

12. Connecteur selon la revendication 1, dans lequel
lesdites parties (150) de contact de masse desdits
premier et deuxième ensembles (165) de bornes
distincts sont plus larges qu'une largeur de n'impor-
te quelle borne (140, 141) de signal unique desdits
ensembles (165) de bornes distincts.
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13. Connecteur selon la revendication 10, dans lequel
lesdites parties de contact de masse et les parties
(140, 141) de queue sont dans des plans différents.

14. Connecteur selon la revendication 7, dans lequel
lesdites unités (503) de bornes comprennent cha-
cune une partie (506) de corps diélectrique suppor-
tant lesdites bornes (S, S, G) de chaque ensemble
de bornes distinct, la partie (506) de corps diélec-
trique d'unité de bornes supportant deux bornes (S,
S) de signal différentiel ordonnées et espacées sur
ladite partie de corps et supportant, en outre, une
borne (G) de masse associée espacée desdites
deux bornes de signal différentiel.

15. Connecteur selon la revendication 14, dans lequel
ledit boîtier (502) de connecteur est formé en un
matériau diélectrique, et le boîtier (502) de connec-
teur et ladite partie (506) de corps diélectrique d'en-
sembles de bornes ont chacun différentes constan-
tes diélectriques.

16. Connecteur selon la revendication 14, dans lequel
ladite partie (506) de corps diélectrique d'ensem-
bles de bornes a une configuration triangulaire.

17. Connecteur selon la revendication 1, dans lequel
lesdits ensembles (165) de bornes distincts sont sé-
parés par un composant (188) formant détrompeur
pour orienter un connecteur opposé avec ledit con-
necteur.

18. Connecteur selon la revendication 1, dans lequel
ledit boîtier (408) de connecteur comprend une plu-
ralité de cavités creuses espacées disposées dans
ledit boîtier qui définissent lesdites deux rangées de
bornes de boîtier, et pour chaque ensemble (402,
404) de bornes distinct, lesdites deux parties (S, S)
de contact de signal différentiel et ladite partie (G)
de contact de masse associée sont agencées aux
sommets de triangles imaginaires, ledit boîtier
(408) de connecteur comprenant, en outre, une fa-
ce avant et ladite face avant comprenant deux évi-
dements (406) formés dans celle-ci, lesdits évide-
ments (406) étant disposés à l'intérieur ou dans le
périmètre délimité par desdits triangles imaginai-
res.

19. Connecteur selon la revendication 1, dans lequel
lesdites bornes comprennent des broches et ledit
connecteur comprend une borne d'entrée de puis-
sance (+Vcc) et une borne de sortie de puissance
(-Vcc), les bornes d'entrée et de sortie de puissance
étant disposées dans des rangées différentes parmi
lesdites deux rangées de bornes.

20. Connecteur selon la revendication 15, dans lequel
la constante diélectrique dudit boîtier (520) de con-

necteur est inférieure à la constante diélectrique de
ladite partie (506) de corps diélectrique.

21. Connecteur selon la revendication 15, dans lequel
la constante diélectrique dudit boîtier (520) de con-
necteur est supérieure à la constante diélectrique
de ladite partie (506) de corps diélectrique.
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