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Description

Field of the Invention

[0001] The present invention relates to electrical con-
nectors, and more particularly, to high density plug and
receptacle connector systems wherein the plug and re-
ceptacle contacts have been assigned specific signal
and voltage levels in order to provide electrical signal
integrity.

Background of the Invention

[0002] Continued advances in the design of electronic
devices for data processing and communications sys-
tems are placing rigorous demands on electrical con-
nectors. Specifically, electrical connectors having high-
er densities and pin counts are needed for design ad-
vances which increase integration of solid state devices
and which increase the speed of data processing and
communication. Designing connectors to have higher
densities and higher pin counts requires careful consid-
eration of the problems which result from decreasing the
distance between contacts. Primarily, as the distance
between contacts decreases, the likelihood of undesir-
able electrical cross talk between contacts increases.
[0003] Density and pin count are often viewed inter-
changeably, but there are important differences. Density
refers to the number of signal contacts provided per unit
length. In contrast, the number of contact elements that
can reasonably withstand the mating and unmating forc-
es is referred to as the pin count.
[0004] As more functions become integrated on sem-
iconductor chips or on flexible circuit substrates and
more chips are provided on printed circuit boards
(PCBs), each PCB or flexible circuit must provide more
inputs and outputs (I/Os). The demand for more I/Os di-
rectly translates to a demand for greater density.
[0005] Moreover as signal frequency increases,
which will occur as speed of data processing and com-
munication increases, traditional approaches to con-
nector design are less applicable. The connectors used
in high-speed board-to-board, board-to-cable and ca-
ble-to-cable communications may be treated for design
purposes like transmission lines in which crosstalk and
noise become significant concerns. Indeed, the electri-
cal performance of high-speed board-to-board, board-
to-cable and cable-to-cable communications is depend-
ent upon the amount of crosstalk and noise introduced
at the connector interface.
[0006] As was recognized in U.S. Patent No.
4,824,383 - Lemke, incorporated herein by reference,
an important connector design consideration is the pro-
vision of an electrical connection while avoiding degra-
dation of component performance. Prior to this patent,
connector designs had been proposed in which a
ground plane and alternating ground contacts together
with shielding extensions were introduced to minimize

electrical discontinuities, i.e., crosstalk and noise. While
performance was controlled in such prior devices, den-
sity was limited.
[0007] U.S. Patent No. 4,824,383 proposed designs
for plug and receptacle connectors for multiple conduc-
tor cables or multiple trace substrates. In such designs
individual contact elements or groups of contact ele-
ments were electrically isolated to prevent or minimize
crosstalk and signal degradation. In the individually iso-
lated design, a conductive base plate was provided with
a number of walls arranged in side-by-side relationship,
thereby defining a number of channels. A contact sup-
port member formed from electrical insulating material
was designed to have a number of fingers, wherein a
finger was positioned within each channel. Each finger
of the contact support member supported an individual
contact element.
[0008] Although, the connectors disclosed in U.S.
Patent No. 4,824,383 increased contact element densi-
ty, industry driven density demands continued to grow.
U.S. Patent Nos. 5,057,028 -Lemke et al. and 5,169,324
- Lemke et al. (now U.S. Patent No. Re. 35.508), all in-
corporated herein by reference, disclose two row plug
and receptacle connectors for attachment to printed cir-
cuit boards (PCBs), which provided increased density.
Although, this plug and receptacle system provided
higher contact density, electrical isolation was achieved
primarily between sets of contacts by continuous metal
structures rather than between individual contacts.
[0009] In an attempt to provide isolation between in-
dividual contacts, various design schemes have been
proposed. These design schemes can be generally cat-
egorized as a coaxial structure (a single contact fully
surrounded by a conductor), a pseudo coaxial structure
such as a twinax structure (dual contacts surrounded by
a conductor), as a microstrip structure (a number of con-
tacts provided on one side of a single ground plane),
and as a stripline structure (a number of contacts sand-
wiched between two ground planes.
[0010] U.S. Patent Nos. 4,846,727, 5,046,960,
5,066,236, 5,104, 341, 5,496,183, 5,342,211 and
5,286,212 disclose various forms of stripline structures
incorporated into a plug and receptacle system. Gener-
ally, however, these systems can be described as pro-
viding columns of contact elements having conductive
plates disposed between each column. The connectors
are designed so that the plug and receptacle ground
plates contact one another. Each row of receptacle con-
tact elements are molded into a frame of dielectric ma-
terial. The overall receptacle assembly, thus includes, a
housing to which the ground plates and dielectric frames
are attached in alternating layers.
[0011] Particular reference is made in U.S. Patent No.
5,046,960, which indicates that such connectors may
not be desirable for high density applications due to the
amount of dielectric material between each contact.
This patent suggests that if one were to reduce the
amount of dielectric material, the electrical characteris-
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tics of the connector, particularly impedance character-
istics, would also be changed. It is stated that a desire
would be to have a connector which provides a more
dense array of contact members while maintaining the
electrical characteristics associated with less dense
connectors. Electrical characteristics are said to be
achieved, in part, by the provision of air reservoirs im-
mediately surrounding portions of the grounded, contin-
uous conductive plates. Outer shields are also disclosed
for surrounding the receptacle exterior. One of the prob-
lems of this system, however, is that due to the contin-
uous structure of the conductive plates and the pres-
ence of dielectric material between the conductive
plates, the speed by which signals may pass through
the connector is being limited.
[0012] The present invention concerns, in part, a
modification to the coaxial and twinax isolation schemes
described thus far. It has been found that satisfactory
isolation can be achieved by selecting particular contact
elements in an array as signal and ground contacts. One
such example is where a central contact in an array is
selected for the transmission of a potential cross talk
producing signal and the surrounding contacts are all
connected to ground. Such contact element patterns are
suggested in U.S. Patent Nos. 5,174,770, 5,197,893
and 5,525,067
[0013] EP 0 486 298 discloses a multicontact connec-
tor according to the preambles of claims 1 and 17 for
transmission of electrical signals having different signal
and ground contacts arranged in two halves in rows
spaced at regular intervals. When halves are mated, sig-
nal contacts of one half are surrounded by ground con-
tacts of the other one.
[0014] One of the problems with the above described
connector systems is that the contact element density
remains insufficient for certain applications. Moreover,
where the ground plate is a continuous metal structure,
the capacitance or impedance characteristics of such a
structure become more significant as speed increases.
Increasing signal speed, as used herein, means de-
creasing rise time. When rise time decreases to a point
where it is smaller than the propagation delay time char-
acteristic of the connector structure, unwanted cross
talk will occur.
[0015] Consequently, a need still exists for a connec-
tor system which maximizes the number of contact ele-
ments available for ground/signal assignment while
minimizing cross talk.

Summary of the Invention

[0016] It has been noted that many of the above de-
scribed problems can be resolved and other advantages
achieved in a high density connector system when one
considers the capacitance characteristics at the point of
interconnection. In this regard, for high speed signals,
i.e., signals having fast rise times, the prior connector
system problems can be overcome when the ratio of

connector propagation delay time to signal rise time is
taken into consideration in connector construction. Con-
nector propagation delay time is related to the capaci-
tance characteristics of the connector system when in-
terconnection distance is generally considered con-
stant.
[0017] Claims 1 and 17 define receptacles of the
present inventions.
[0018] It is preferred for the receptacle to include a
plurality of the first and second layers forming columns
of contacts, wherein the layers are arranged side by side
in an alternating pattern. In this embodiment, it is also
preferred for the housing to have a cover member hav-
ing a series of projections and recesses formed thereon.
The first layers are positioned proximate the projections
and the second layers are positioned proximate the re-
cesses or grooves.
[0019] It is also preferred for the housing to have a
top surface and further to have an alignment projection
formed on the top surface.
[0020] In one embodiment, the first layer includes a
first wafer, wherein the contact elements are attached
to the first wafer. Preferably the contact elements are
molded into the first wafer. In this embodiment, the first
wafer is formed from insulating or dielectric material.
The first wafer also includes a peg formed on one of the
side surfaces of the first wafer. The peg preferably has
a split configuration. In this embodiment, it is preferred
for the second layer to be constructed similar to the first
layer, i.e., to include a second wafer, wherein the contact
elements are attached to the second wafer. Instead of
projections, however, it is preferred for the second wafer
to have a bore formed therein. When the first and sec-
ond wafers are arranged side by side, the peg of the first
wafer is inserted into the bore of the second wafer.
[0021] It is also preferred for the number of contact
elements in the first wafer to be odd while the number
of contact elements in the second wafer is even. It is
also preferred for the number of contact elements to dif-
fer by one between the first and second wafers. In this
way, the receptacle portions and the tail portions can be
arranged in an alternating fashion requiring less space
for circuit board attachment, i.e., a high density recep-
tacle.
[0022] In such high density interconnections, pin as-
signments can achieve desired isolation effects. To this
end several pin assignments have been set forth. For
example, the receiving portions of the first layers may
be preselected to be connected to ground. In such an
embodiment, it may also be arranged for the receiving
portions of the second layers to each receive signals.

Brief Description of the Drawings

[0023] The present invention will be better understood
and its numerous objects and advantages will become
apparent by reference to the following detailed descrip-
tion of the invention when taken in conjunction with the
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following drawings, in which:

Figure 1 is a perspective view generally depicting a
receptacle constructed in accordance with the
present invention;
Figure 2 is a reverse angle perspective view of the
receptacle depicted in Fig. 1;
Figure 3 is a sectional view taken along the line 3-3
in Fig. 2;
Figure 4 is a sectional view taken along the line 4-4
in Fig. 2;
Figure 5 is a perspective view of the contact module
depicted in cross section in Fig. 3;
Figure 6 is a reverse angle perspective view of the
contact module depicted in cross section in Fig. 5;
Figure 7 is a perspective view of the contact module
depicted in cross section in Fig. 4;
Figure 8 is a reverse angle perspective view of the
contact module depicted in cross section in Fig. 7;
Figure 9 is a bottom perspective view of a plug con-
structed in accordance with the invention;
Figure 10 is a top view of the plug depicted in Fig. 9;
Figure 11 is a diagrammatic view of a pattern of sig-
nal assignments made in accordance with the
present invention;
Figure 12 is an alternate pattern of signal assign-
ments made in accordance with the present inven-
tion;
Figure 13 is an alternate pattern of signal assign-
ments made in accordance with the present inven-
tion;
Figure 14 is a perspective view of an assembled col-
lection of contact modules which are alternative em-
bodiments of the contact modules depicted in cross
section in Figs. 5-8;
Figure 15 is an alternate perspective view of an as-
sembled collection of contact modules which are al-
ternative embodiments of the contact modules de-
picted in cross section in Figs. 5-8;
Figure 16 is a front view of the assembled contact
modules depicted in Figs. 14 and 15;
Figure 17 is a perspective view of one of the contact
modules depicted in Figs. 14 and 15;
Figure 18 is an alternate perspective view of one of
the contact modules depicted in Figs. 14 and 15;
Figure 19 is a front view of the contact module de-
picted in Figs. 17 and 18;
Figure 20 is a perspective view of another of the
contact modules depicted in Figs. 14 and 15;
Figure 21 is an alternate perspective view of anoth-
er of the contact modules depicted in Figs. 14 and
15;
Figure 22 is a front view of the contact module de-
picted in Figs. 20 and 21;
Figure 23 is a perspective view of a plug construct-
ed in accordance with the invention and particularly
adapted for use with the contact module embodi-
ment depicted in Figs. 14-16;

Figure 24 is a section view of the plug depicted in
Fig. 23 in which a pin has been inserted;
Figure 25 is a top view of a number of the pins de-
picted in Fig. 23; and
Figure 26 is an alternate pattern of signal assign-
ments made in accordance with the present inven-
tion.

Detailed Description of the Invention

[0024] The present invention is described below in re-
lation to a high density connector system in an environ-
ment in which signals representative of digital data are
transmitted. In order to describe certain structural fea-
tures of the invention and in order to understand certain
advantages of the invention, reference is made to high
speed signals, i.e., signals having fast rise times. It will
be appreciated that such signals are by nature pulse
type signals, wherein the rise time represents the time
necessary for the signal to transition from a lower logic
level to a higher logic level. In this regard, reference is
also made to the phenomena of propagation delay and
reflection. It is noted that such descriptions are for illus-
tration purposes and are not intended to be limits on the
scope or application of the invention.
[0025] A receptacle connector 30 for use in an elec-
trical connector system constructed in accordance with
the present invention is generally shown in Figure 1. It
has been found that high density connectors can
achieve high speed performance, i.e., the ability to
transmit pulse type signals exhibiting very short rise
times, if one is mindful to match impedance and avoid
reflection. To this end, it is noted that higher signal speed
involves smaller signal rise times. If the propagation de-
lay of the connector is greater than the signal rise time,
reflection will occur. It is noted that connector propaga-
tion delay is related to impedance mismatch. If the prop-
agation delay can be held to a value which is smaller
than half the rise time of the signal being transmitted,
then impedance should be sufficiently matched so that
reflection should not occur to any significant degree.
The connector embodiments of the present invention in-
corporate structure which minimizes capacitance, max-
imizes signal speed and thus minimizes propagation de-
lay and cross talk.
[0026] Receptacle connector 30 is shown to include
a housing portion 32 and a contact mounting portion 34.
Housing 32 includes a front wall 36, top surface 38, a
forward orienting portion 40 and a rearward mounting
portion 42. A series of openings 44 are formed in front
wall 36. Openings 44 preferably are arranged in an in-
terstitial pattern, i.e., the openings are arranged in col-
umns wherein the openings in one column are in offset
relation to the openings in an adjacent column. As will
be appreciated below, each opening 44 has associated
therewith a corresponding contact element.
[0027] Referring now to Figure 2, receptacle 30 is
shown in a reverse angle prospective view. Mounting
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portion 42 is shown to include the series of slots, 50 and
projections 52. As will be described in relation to Figures
3 through 8, the contact elements assembled in recep-
tacle 30 are provided in modular form. In particular, mod-
ule 54 provides 6 contact elements and module 56 pro-
vides 5 contact elements.
[0028] Referring now to Figure 3, module 56 is shown
to include a series of contact elements 58 each contact
element is provided with a receptacle portion 60 and a
tail portion 62. The contact elements 58 are molded
within wafer 64. Wafer 64 is preferably formed from a
dielectric material. Although not previously mentioned,
it is also preferred for housing 32 to be formed from in-
sulating material. As shown in Figure 3, each receptacle
end 60 of contact element 58 is associated with a sep-
arate opening 44 in the front wall 36 of housing 32.
[0029] Referring now to Figure 4, module 54 is shown
in greater detail. The number of contact elements 66 are
molded within wafer 68 each contact element includes
a receptacle portion 70 and a tail portion 72. Similar to
receptacle portions 60, shown in Figure 3, receptacle
portion 70 are each associated with an opening 44 and
the front wall 36 of housing 32. It is again preferred for
wafer 68 to be formed from a dielectric material. It is
noted that tails 62 and 72 are arranged in a staggered
or offset relationship. This offset or interstitial relation-
ship carries forward to receptacle portions 60 and 70. It
would be appreciated from a comparison of Figure 3 and
Figure 4 that the outermost receptacle portions 70 are
positioned outwardly from the outermost receptacle por-
tion 60. As will be appreciated from the whole pattern
depicted on front wall 36, the receptacle ends 60 of mod-
ule 56 are offset or positioned laterally in between the
receptacle ends 70 of module 54. It is noted that the
offset relationship between receptacle ends 60 and 70
also results in a degree of horizontal overlap which will
be explained in greater detail in relation to Figs. 11-13.
[0030] Referring now to Figures 3, 5 and 6, module
56 will be disclosed in still greater detail. Module 56 is
shown to include a generally planar central portion 74
which is surrounded by a raised outer wall 76. Wall 76
acts as a projection extending outward from both sides
of central portion 74. A pair of mounting pegs 78 and 80
are provided on one side of module 56. As shown in Fig-
ure 5, each mounting peg comprises a split peg con-
struction. As will be appreciated, the forward diameter
of peg 76 is slightly greater than the bore (not shown)
in which it is inserted. The split peg design permits good
frictional engagement. In the preferred embodiment,
central portion 74, outer wall 76 and pegs 78 and 80 are
integrally formed around the contact elements.
[0031] Each module 56 includes a plurality of contact
elements 58. Each contact element 58 has a forward
portion 61, a middle portion 63, a fixing portion 65 and
a tail portion 62. Fixing portions 65 are attached to or
disposed within central portion 74 so that the contact
elements are fixed and aligned relative to one another.
As depicted in Fig. 3, the contact element column is po-

sitioned in relation to housing 32 so that the only portions
of the contact elements 58 which can potentially engage
housing 32 are forward portions 61 which engage ori-
enting portion 40. Forward portions 61 are held in place
by pockets 67 formed on the inner side of front wall 36
and surrounding each opening 44. Middle portions 63
do not make any contact with housing 32, but rather, are
not in contact with any dielectric structure and no die-
lectric structure is present between the contact ele-
ments. Preferably, middle portions 63 are surrounded
by air. By surrounding middle portions 63 with air, the
effective capacitance of receptacle 30 is minimized and
propagation delay is minimized.
[0032] Referring now to Figures 4, 7 and 8, module
54 is described in greater detail. Module 54 includes a
number of contact elements 66 which have been mold-
ed into a wafer formed from dielectric material. Wafer
68 is shown to include a generally planar central portion
surrounded by a raised shoulder or border portion 84.
Shoulder 84 extends outward from central portion 82
around its circumference. It will be appreciated, that
when central portions 54 and 56 are assembled as
shown in Fig. 2, raised shoulders 76 and 84 (See Figs.
6 and 8) act to form air spaces between the central por-
tions. The creation of such air spaces acts to further min-
imized the effective capacitance of receptacle 30 result-
ing in increased speed/minimized propagation delay. A
pair of bores 86 and 88 are formed in module 54 as
shown in Figure 8, bores 86 and 88 include a collar 90
and 92, respectively.
[0033] Each module 54 includes a plurality of contact
elements 66. Each contact element 66 has a forward
portion 71, a middle portion 73, a fixing portion 75 and
a tail portion 72. Fixing portions 75 are attached to or
disposed within central portion 82 so that the contact
elements are fixed and aligned relative to one another.
As was depicted in Fig. 4, the contact element column
is positioned in relation to housing 32 so that the only
portions of the contact elements 66 engaging housing
32 are forward portions 71 which engage orienting por-
tion 40. Forward portions 71 are held in place by pockets
77 formed on the inner side of front wall 36 and sur-
rounding each opening 44. Middle portions 73 do not
make any contact with housing 32, but rather, are not in
contact with any dielectric structure and no dielectric
structure is present between the contact elements. Pref-
erably, middle portions 73 are surrounded by air. By sur-
rounding middle portions 73 with air, the effective ca-
pacitance of receptacle 30 is minimized and propaga-
tion delay is minimized.
[0034] It will be appreciated from a review of Figs. 5
through 8 that split peg 78 and 80 are intended to be
inserted into bores 86 and 88 thereby holding module
56 and 54 together. It is noted in relation to Figs. 5
through 8 that the middle portions 63 and 73 are sur-
rounded by air. This structural arrangement results in an
effective dielectric constant which is close to 1. Such a
low effective dielectric constant tends to minimize cross-

7 8



EP 0 924 812 B1

6

5

10

15

20

25

30

35

40

45

50

55

talk, reduces the signal propagation delay-time-to-rise-
time ratio and aids in achieving a closer impedance
match between the connector and those systems inter-
connected by the connector.
[0035] It is noted, that although they are different in
number from column to column, contact elements 58
and 66 are generally identical in construction. Such
identity of structure permits greater flexibility when as-
signing signal and ground pins. Moreover, forward por-
tions 61 and 71 include inwardly facing bumps which
serve to enhance wiping and retention functions.
[0036] Referring now to Figures 9 and 10, a pin head-
er 100 is disclosed. Header 100 is shown to include two
sidewalls 102 and 104, as well as a base portion 106.
A plurality of pins 108 are positioned in base 106. It will
also be appreciated from Figure 10 that pins 108 are
arranged in an alternating pattern corresponding to the
pattern of holes 44 in front wall 36 of housing 32.
[0037] Referring now to Figures 11, 12 and 13, vari-
ous contact element assignments are noted. In Figure
11, contact elements are assigned in a manner to create
a form of strip line structure. The cross hatched ele-
ments are connected to ground while the open or blank
elements are provided with a signal. In Figure 12, the
contact elements to which a signal is provided are fur-
ther divided so that differential signals are provided to
alternating contact elements. It will be appreciated that
a differential signal can take the form of signals which
are 180 out of phase with one another thereby forming
differential pairs. In Figure 13, certain of the contact el-
ements connected to ground in Figure 12 are left uncon-
nected to either ground or to a signal.
[0038] It is noted that each column provides a certain
amount of overlap to the adjacent column. Two exam-
ples of this overlap are depicted in Fig. 12 and desig-
nated "A." Although the overlap tends to shield signal
carrying contact elements, such overlap is to be mini-
mized in order to minimize capacitance. By minimizing
capacitance, one minimizes propagation delay and bet-
ter matches impedance in a high density contact ar-
rangement. It is preferred that the amount of overlap not
exceed one half the width of a contact element.
[0039] Before considering an alternative and pre-
ferred embodiment of the invention, consider first some
limitations of the connector system described above. In
such connectors (see Figs. 11-13), the potential ground
contacts are located in adjacent corners of a 2 mm
square grid with the signal contacts within a column at
1 mm spacing and with a locus corresponding to the in-
tersection for the square (grid) diagonals of the ground
points. The implications, besides rendering a pseudo-
coax connector configuration, is for the designer two-
fold. First, the mutual spacing of the widest portion of
the contact assembly between adjacent signal and
ground termination is close, making terminal assembly
and connector manufacture difficult. Second, a press-fit
termination scheme with an effective 1 mm pitch board
hole grid is difficult, both in application and track routing.

In addition, the impedance on circuit boards drops sig-
nificantly in such configurations, which could result in
impedance mismatches and unduly high reflection and
signal distortion at higher frequencies.
[0040] Moreover, connector assembly can be difficult
due for the following reasons: space limitations; connec-
tors will be prone to short circuit caused by mishandling;
and an increase in connector insertion/withdrawal force
and hence need to limit the number of mating cycles.
[0041] Keeping the foregoing in mind, means were
sought to increase the mutual space between adjacent
ground and signal terminals, both in the mated assem-
bly and also at the board level. The 45 twist embodi-
ment, described below, is a solution to these problems.
[0042] Referring now to Figs. 14-16, an alternative
embodiment is disclosed in which the receiving or re-
ceptacle portions of the contact elements have been
twisted or rotated approximately 45 from vertical or 45
from the orientation depicted in Figs. 6 and 8. This twist
angle could be any other arbitrarily chosen angle. As
shown in Fig. 16, contact elements 58' fixed within mod-
ule 56' are rotated 45 counterclockwise from vertical
while contact element 66' fixed within module 54' are
rotated 45 clockwise from vertical. Thus, elements 56'
and 58' are generally orthogonal or 90 to one another.
The rotation of the contact elements is more particularly
depicted in Figs. 17 through 22.
[0043] By twisting each of the contact elements ap-
proximately 45 from vertical, the capacitive coupling be-
tween contacts is reduced because the distance be-
tween contacts within a column is being increased re-
sulting in less cross talk both in the receptacle and in
the corresponding header connector. It is noted that this
approximately 45 twisting provides a forty percent (40%)
increase in spacing between contact elements thereby
further reducing capacitance. However, it is also noted
that twisting the contact elements also increases the
amount of overlap between columns of contact ele-
ments. It is further noted that the rear portion of the con-
tact terminal extending from the rear of the retention po-
tion 74' and 82', towards the circuit board (not shown),
could also permit a further twist (and or) right angle bend
to form a press-fit, thru-mount or surface mount tail end.
If flat side pins are used, each such pin must also be
rotated about its longitudinal axis.
[0044] Referring now to Fig. 23, a pin header 120 con-
structed in accordance with the invention is depicted.
Header 120 is shown to include a plurality of pins 122
arranged in a interstitial pattern. As such, pins 122 are
oriented in a series of rows 124 and 126, wherein the
pins in one row are in an offset relationship to the pins
in the other row. This offset relation results in a pin pat-
tern capable of alignment with openings 44 in front wall
36 depicted in Fig. 1.
[0045] As shown in Fig. 24, header 120 includes a
body portion 128 through which are formed a series of
bores 130. Pins 122 pass through and are fixed within
bores 130.
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[0046] As shown in Fig. 25, pins 122 are constructed
so that each side face is oriented at an angle of approx-
imately 45 from vertical or 45 from the orientation de-
picted in Figs. 6 and 8. The use of such a construction
in conjunction with the interstitial arrangement shown in
Fig 25, results in a small amount of horizontal overlap
"A" between adjacent rows. This overlap is an effective
electrical overlap and aids in the electrical isolation of
pins.
[0047] Referring now to Fig. 26, there is shown an as-
signment pattern for use with the twist embodiment of
the invention. It is noted that use of this embodiment
results in a increase in overlap which tends to reduce
crosstalk for signal assignments such as that depicted,
however, increased overlap also serves to increase the
effective capacitance of the receptacle.
[0048] It is noted that one of the objectives of the con-
nector system described above is to keep the propaga-
tion delay time to a value which is lower than the signal
rise time. In this manner, any so-called reflection caused
by the connector design in relation to a rise in signal
voltage will, in effect, be hidden in the next rise time.
[0049] While the invention has been described and il-
lustrated with reference to specific embodiments, those
skilled in the art will recognize that modification and var-
iations may be made without departing from the princi-
ples of the invention as described hereinabove and set
forth in the following claims.

Claims

1. A receptacle (30), comprising:

a housing portion (32), having a plurality of
openings (44) formed in a front face (36) there-
of,
a first column (56) containing a first number of
contact elements (58), wherein each contact el-
ement has a receiving portion (60) and a tail
portion (62), said first column being positioned
in relation to said housing so that the receiving
portions of said contact elements are aligned
with certain of said openings (44),
the receptacle further comprising a second col-
umn (54) containing a second number of con-
tact elements (66), each having a receiving por-
tion (70) and a tail portion (72), said second col-
umn (54) being positioned in relation to said
housing so that the receiving portions of said
contact elements are aligned with other of said
openings (44), the receiving portions (60, 70)
of said first (56) and second (54) columns are
in offset relation to one another such that be re-
ceiving portions of said first column are posi-
tioned, viewed in column-direction, in between
the receiving portions of said second column
characterized in that the second number is

different from the first number and the second
number of contact elements are identical in
construction to said contact elements of said
first column.

2. The receptacle according to claim 1, further com-
prising a plurality of said first (56) and second (54)
columns, characterized in that said columns are
arranged side by side in an alternating pattern.

3. The receptacle according to claim 2, characterized
in that the said contact elements in adjacent col-
umns partially overlap one another.

4. The receptacle according to claim 2, characterized
in that said housing further comprises a cover
member (38) having a series of projections (52) and
recesses (50) formed thereon.

5. The receptacle according to claim 4, characterized
in that one edge of said first column (56) is posi-
tioned proximate said projection (52) and in that
one edge of said second column (54) is positioned
proximate said recess (50).

6. The receptacle according to claim 1,characterized
in that said housing has a top surface (38) and fur-
ther comprising an alignment projection formed on
said top surface.

7. The receptacle according to claim 1,characterized
in that said first column comprises a first wafer (64)
and said contact elements (58) are attached to said
first wafer.

8. The receptacle according to claim 7, characterized
in that said first wafer is formed from insulating ma-
terial.

9. The receptacle according to claim 7, characterized
in that said first wafer further comprises a peg (78,
80) formed on one of the side surfaces of said first
wafer

10. The receptacle according to claim 9, characterized
in that said peg (78, 80) comprises a split configu-
ration.

11. The receptacle according to claim 1, characterized
in that said second column comprises a second wa-
fer (68) and said contact elements (66) are attached
to said second wafer.

12. The receptacle according to claim 11, character-
ized in that said second wafer is formed from insu-
lating material

13. The receptacle according to claim 11, character-
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ized in that said second wafer has a bore (86, 88)
formed thereon.

14. The receptacle according to claim 1, characterized
in that said first and second numbers (56, 58) differ
by one.

15. The receptacle according to claim 1, characterized
in that said first and second columns respectively
comprise first (64) and second wafers (68) and pro-
jections (76, 84), said projections serve to space the
wafers from one another.

16. The receptacle according to claim 15, character-
ized in that said projections (76, 84) comprise
shoulders extending along the edges of said first
and second wafers.

17. A receptacle, comprising:

a housing portion (32), having a plurality of
openings (44) arranged in a plurality of columns
on a front face (36) thereof;
a first plurality of columns (56) containing a first
number of contact elements (58), wherein each
contact element has a receiving portion (60)
and a tail portion (62), said first columns being
positioned in relation to said housing so that the
receiving portions of said contact elements of
each said first column are aligned with a re-
spective column of said openings (44),
the receptacle further comprising a second plu-
rality of columns (54) containing a second
number of contact elements (66) each having
a receiving portion (70) and a tail portion (72),
said second columns (54) being positioned in
relation to said housing so that the receiving
portions of said contact elements of each sec-
ond column are aligned with a respective col-
umn of said openings (44) in an alternating
manner with said first columns, characterized
in that the second number is different from the
first number and the second number of contact
elements are identical in construction to said
contact elements of said first plurality of col-
umns.

18. The receptacle according to claim 17, character-
ized in that all of said receiving portions (60, 70)
are preselected to receive desired signals.

19. The receptacle according to claim 17, character-
ized in that the receiving portions (60) of said first
columns (56) are preselected to be connected to
ground.

20. The receptacle according to claim 17, character-
ized in that the receiving portions (70) of said sec-

ond columns (54) are preselected so that adjacent
receiving portions each receive differential signals.

Patentansprüche

1. Steckerbuchse (30) mit:

einem Gehäuseteil (32) mit einer Mehrzahl von
Öffnungen (44), die in dessen Stirnseite (36)
ausgebildet sind,
einer ersten Spalte (56) mit einer ersten Anzahl
von Kontaktelementen (58), wobei jedes Kon-
taktelement einen Aufnahmeteil (60) und einen
rückwärtigen Teil (62) aufweist, wobei die erste
Spalte im Verhältnis zum Gehäuse so angeord-
net ist, dass die Aufnahmeteile der Kontaktele-
mente mit bestimmten Öffnungen (44) ausge-
richtet sind, wobei die Steckerbuchse weiter ei-
ne zweite Spalte (54) aufweist mit einer zweiten
Anzahl von Kontaktelementen (66), die jeweils
einen Aufnahmeteil (70) und einen hinteren Teil
(72) aufweisen, wobei die zweite Spalte (54) so
bezüglich des Gehäuses angeordnet ist, dass
die Aufnahmeteile der Kontaktelemente mit an-
deren Öffnungen (44) ausgerichtet sind und die
Aufnahmeteile (60, 70) der ersten (56) und
zweiten (54) Spalten gegeneinander versetzt
angeordnet sind, derart, dass die Aufnahmetei-
le der ersten Spalte in Spaltenrichtung gesehen
zwischen den Aufnahmeteilen der zweiten
Spalte angeordnet sind,

dadurch gekennzeichnet, dass
die zweite Anzahl von der ersten Anzahl verschie-
den ist und die zweite Anzahl von Kontaktelemen-
ten bezüglich ihrer Konstruktion mit denen der er-
sten Spalte identisch sind.

2. Steckerbuchse nach Anspruch 1, mit einer Mehr-
zahl erster (56) und zweiter (54) Spalten, dadurch
gekennzeichnet, dass die Spalten versetzt neben-
einander angeordnet sind.

3. Steckerbuchse nach Anspruch 2, dadurch ge-
kennzeichnet, dass die Kontaktelemente in be-
nachbarten Spalten sich teilweise überlappen.

4. Steckerbuchse nach Anspruch 2, dadurch ge-
kennzeichnet, dass das Gehäuse ferner ein Ab-
deckglied (38) aufweist mit einer Reihe von Vor-
sprüngen (52) und Öffnungen (50).

5. Steckerbuchse nach Anspruch 4, dadurch ge-
kennzeichnet, dass eine Kante der ersten Spalte
(56) in der Nähe der Vorsprünge (52) angeordnet
ist und eine Kante der zweiten Spalte (54) in der
Nähe der Öffnungen (50) angeordnet ist.
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6. Steckerbuchse nach Anspruch 1, dadurch ge-
kennzeichnet, dass das Gehäuse eine obere
Oberfläche (38) aufweist und ferner einen Ausrich-
tungsvorsprung auf dieser oberen Oberfläche hat.

7. Steckerbuchse nach Anspruch 1, dadurch ge-
kennzeichnet, dass die erste Spalte eine erste
Grundplatte (64) aufweist und die Kontaktelemente
(58) an dieser ersten Grundplatte befestigt sind.

8. Steckerbuchse nach Anspruch 7, dadurch ge-
kennzeichnet, dass die erste Grundplatte aus iso-
lierendem Material geformt ist.

9. Steckerbuchse nach Anspruch 7, dadurch ge-
kennzeichnet, dass die erste Grundplatte ferner
einen Stift (78, 80) auf einer Seite aufweist.

10. Steckerbuchse nach Anspruch 9, dadurch ge-
kennzeichnet, dass der Stift (78, 80) gespalten ist.

11. Steckerbuchse nach Anspruch 1, dadurch ge-
kennzeichnet, dass die zweite Spalte eine zweite
Grundplatte (68) aufweist und die Kontaktelemente
(66) auf dieser zweiten Grundplatte befestigt sind.

12. Steckerbuchse nach Anspruch 11, dadurch ge-
kennzeichnet, dass die zweite Grundplatte aus
isolierendem Material geformt ist.

13. Steckerbuchse nach Anspruch 11, dadurch ge-
kennzeichnet, dass die zweite Grundplatte eine
Bohrung (86, 88) aufweist.

14. Steckerbuchse nach Anspruch 1, dadurch ge-
kennzeichnet, dass sich die ersten und zweiten
Anzahlen (56, 58) um 1 unterscheiden.

15. Steckerbuchse nach Anspruch 1, dadurch ge-
kennzeichnet, dass die ersten und zweiten Spal-
ten jeweils erste (64) und zweite (68) Grundplatten
und Vorsprünge (76, 84) aufweisen und Vorsprünge
dazu dienen, die Grundplatten voneinander zu be-
abstanden.

16. Steckerbuchse nach Anspruch 15, dadurch ge-
kennzeichnet, dass die Vorsprünge (76, 84)
Schultern aufweisen, die sich entlang der Kanten
der ersten und zweiten Grundplatten erstrecken.

17. Steckerbuchse mit:

einem Gehäuseteil (32) mit einer Mehrzahl von
Öffnungen (44), die in einer Mehrzahl von Spal-
ten auf dessen Stirnseite (36) angeordnet sind,
mit einer ersten Mehrzahl von Spalten (56), die
eine erste Anzahl von Kontaktelementen (58)
aufweisen, wobei jedes Kontaktelement einen

Aufnahmeteil (60) und einen hinteren Teil (62)
aufweist und die ersten Spalten im Verhältnis
zum Gehäuse so angeordnet sind, dass die
Aufnahmeteile der Kontaktelemente jeder er-
sten Spalte mit einer entsprechenden Spalte
der Öffnungen (44) ausgerichtet ist und wobei
die Steckerbuchse ferner eine zweite Mehrzahl
von Spalten (54) aufweist, die eine zweite An-
zahl von Kontaktelementen (66) hat, die jeweils
einen Aufnahmeteil (70) und einen hinteren Teil
(72) aufweisen, wobei die zweiten Spalten (54)
bezüglich des Gehäuses so angeordnet sind,
dass die Aufnahmeteile der Kontaktelemente
einer jeden zweiten Spalte mit einer entspre-
chenden Spalte von Öffnungen (44) abwech-
selnd zu den ersten Spalten ausgerichtet sind,

dadurch gekennzeichnet, dass
die zweite Anzahl von der ersten Anzahl unter-
schiedlich ist und die zweite Anzahl von Kontaktele-
menten eine identische Konstruktion aufweist wie
die Kontaktelemente der ersten Mehrzahl von Spal-
ten.

18. Steckerbuchse nach Anspruch 17, dadurch ge-
kennzeichnet, dass alle Aufnahmeteile (60, 70)
vorbestimmt sind, um gewünschte Signale zu emp-
fangen.

19. Steckerbuchse nach Anspruch 17, dadurch ge-
kennzeichnet, dass die Aufnahmeteile (60) der er-
sten Spalten (56) vorbestimmt sind, um geerdet zu
werden.

20. Steckerbuchse nach Anspruch 17, dadurch ge-
kennzeichnet, dass die Aufnahmeteile (70) der
zweiten Spalten (54) vorbestimmt sind, derart, dass
benachbarte Aufnahmeteile jeweils Differentialsi-
gnale empfangen.

Revendications

1. Un réceptacle ou connecteur femelle (30),
comprenant :

une partie boîtier (32) ayant une pluralité
d'ouvertures (44) formées dans une face fron-
tale (36) de celui-ci,
une première colonne (56) contenant un pre-
mier nombre d'éléments de contact (58), dans
laquelle chaque élément de contact a une par-
tie réception (60) et une partie queue (62), la-
dite première colonne étant positionnée par
rapport au dit boîtier de telle sorte que les par-
ties de réception desdits éléments de contact
soient alignées avec certaines desdites ouver-
tures (44),
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le réceptacle comprenant en outre une secon-
de colonne (54) contenant un second nombre
d'éléments de contact (66), chacun ayant une
partie réception (70) et une partie queue (72),
ladite seconde colonne (54) étant positionnée
par rapport au dit boîtier de telle sorte que les
parties de réception desdits éléments de con-
tact soient alignées avec d'autres desdites
ouvertures (44), les parties de réception (60,
70) desdites première (56) et seconde (54) co-
lonnes étant en relation de décalage l'une par
rapport à l'autre, vue dans une direction de co-
lonne, dans l'intervalle entre les parties de ré-
ception de ladite seconde colonne,

caractérisé en ce que
le second nombre est différent du premier nombre
et le second nombre d'éléments de contact est iden-
tique en construction aux dits éléments de contact
de ladite première colonne.

2. Le réceptacle selon la revendication 1, comprenant
en outre une pluralité desdites première (56) et se-
conde (54) colonnes, caractérisé en ce que lesdi-
tes colonnes sont disposées côte à côte en alter-
nance.

3. Le réceptacle selon la revendication 2, caractérisé
en ce que lesdits éléments de contact en colonnes
adjacentes se chevauchent partiellement les uns
les autres.

4. Le réceptacle selon la revendication 2, caractérisé
en ce que ledit boîtier comprend en outre un élé-
ment de couvercle (38) ayant une série de saillies
(52) et de renfoncements (50) formés sur celui-ci.

5. Le réceptacle selon la revendication 4, caractérisé
en ce qu'une arête de ladite première colonne (56)
est positionnée à proximité de ladite saillie (52) et
en ce qu'une arête de ladite seconde colonne (54)
est positionnée à proximité dudit renfoncement
(50).

6. Le réceptacle selon la revendication 1, caractérisé
en ce que ledit boîtier possède une surface supé-
rieure (38) et comprend en outre une saillie d'ali-
gnement formée sur ladite surface supérieure.

7. Le réceptacle selon la revendication 1, caractérisé
en ce que ladite première colonne comprend une
première plaquette (64) et lesdits éléments de con-
tact (58) sont fixés à ladite première plaquette.

8. Le réceptacle selon la revendication 7, caractérisé
en ce que ladite première plaquette est formée en
un matériau isolant.

9. Le réceptacle selon la revendication 7, caractérisé
en ce que ladite première plaquette comprend en
outre une cheville (78, 80) formée sur une des sur-
faces latérales de ladite première plaquette.

10. Le réceptacle selon la revendication 9, caractérisé
en ce que ladite cheville (78, 80) comprend une
configuration fendue.

11. Le réceptacle selon la revendication 1, caractérisé
en ce que ladite seconde colonne comprend une
seconde plaquette (68) et lesdits éléments de con-
tact (66) sont fixés à ladite seconde plaquette.

12. Le réceptacle selon la revendication 11, caractéri-
sé en ce que ladite seconde plaquette est formée
en un matériau isolant.

13. Le réceptacle selon la revendication 11, caractéri-
sé en ce que ladite seconde plaquette a un trou
(86, 88) formé sur celle-ci.

14. Le réceptacle selon la revendication 1, caractérisé
en ce que lesdits premier et second nombres (56,
58) se différencient par une unité.

15. Le réceptacle selon la revendication 1, caractérisé
en ce que lesdites première et seconde colonnes
comprennent respectivement les première (64) et
seconde (68) plaquettes et saillies (76, 84), lesdites
saillies servant à espacer les plaquettes les unes
des autres.

16. Le réceptacle selon la revendication 15, caractéri-
sé en ce que lesdites saillies (76, 84) comprennent
des épaulements s'étendant le long des arêtes des-
dites première et seconde plaquettes.

17. Le réceptacle, comprenant :

une partie boîtier (32) ayant une pluralité
d'ouvertures (44) disposées dans une pluralité
de colonnes sur une face frontale (36) de celui-
ci ;
une première pluralité de colonnes (56) conte-
nant un premier nombre d'éléments de contact
(58), où chaque élément de contact possède
une partie réception (60) et une partie queue
(62), lesdites premières colonnes étant posi-
tionnées par rapport au dit boîtier de manière
à ce que les parties desdits éléments de con-
tact de chacune desdites premières colonnes
soient alignées avec une colonne respective
desdites ouvertures (44),
le Le réceptacle comprenart en outre une se-
conde pluralité de colonnes (54) contenant un
second nombre d'éléments de contact (66),
chacun ayant une partie réception (70) et une
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partie queue (72), lesdites secondes colonnes
(54) étant positionnées par rapport au dit boîtier
de manière à ce que les parties de réception
desdits éléments de contact de chaque secon-
de colonne soient alignées avec une colonne
respective desdites ouvertures (44) en alter-
nance, avec lesdites premières colonnes,

caractérisé en ce que
le second nombre est différent du premier nombre
et le second nombre d'éléments de contact est iden-
tique en construction aux dits éléments de contact
de ladite première pluralité de colonnes.

18. Le réceptacle selon la revendication 17, caractéri-
sé en ce que toutes lesdites parties de réception
(60, 70) sont présélectionnées pour recevoir des si-
gnaux désirés.

19. Le réceptacle selon la revendication 17, caractéri-
sé en ce que les parties de réception (60) desdites
premières colonnes (56) sont présélectionnées
pour être reliées à la terre.

20. Le réceptacle selon la revendication 17, caractéri-
sé en ce que les parties de réception (70) desdites
secondes colonnes (54) sont présélectionnées de
manière à ce que les parties de réception adjacen-
tes reçoivent chacune des signaux différentiels.
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