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SPECIFICATION

GROUNDING ELECTRICAIL CONNECTORS

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly} to an electrical
connector system having grounded interconnectable terminal
modules. '

Background of the Invention
Electrical connectors are used to interconnect

signél transmission lines to printed circuit boards, other
electronic devices or to other complementéry connectors.
The transmission lines transmit signals through a plurality
of conductors which, preferably, are physically separated
and electromagnetically isolated along their length.

In the electronics industry, particularly the
computer industry, the predominant system embodies a
plurality of plug-in type connectors in mating engagement

with receptacle connectors on the computer, its main

printed circuit board or other electronic devices. The
transmission lines typically include coaxial electrical
cables, either in round or flat form, and round cables are
presently being used predominantly in relatively high

frequency applications between various system components.

Classical coaxial designs dexrive their
characteristic impedance from the geometrical relationship
between the inner signal conductors and the outer shield
member and the intervening dielectric constant. For a
given impedance, signal conductor size and dielectric

.material, an overall outside dimension is defined. In
‘order to increase signal density and reduce the overall

outside dimensions of a transmission line connector system,
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alternate geometries and/or dielectric materials are
required.

For data processing purposes, cables usually
utilize twisted pairé_ of conductors to - achieve the
necessary characteristics, particularly impedance control
and cross talk control. Coaxial dables ‘are used in
singular conductor configurations in high frequency
applications, such as to a high-speed video monitor. Most
often, the lower speed daté transmission 1lines are
separated from the high speed signal transmission 1lines.
_cOnsequéntly, different electrical connectors are often
used for the lower speed data transmission lines than for
the high speed signal lines. This adds to the problem of
reguiring 'mﬁltiple connectors = in ever-increasing
miniaturized and high density applications.

Solutions to the above problems were addressed in-
U.S. Patent No. 5,102,353 to Brunker et al., dated April 7,
1992 and assigned to the.assignee of this invention. That
patent discloses an.electrical connector which terminates
both high speed signal.transmission lines and the slower
data transmission 1lines in a unique manner providing a
common groﬁnd for the signal transmission lines.

The present invention is directed to further
improvements in such connectors by providing novel
grounding terminal modules having interconnectable ground
plates, the modules being components of complementary
mating electrical connectors.

Summary of the Invention
N An object, therefore, of the invention is to

provide a new and improved electrical connector system for
interconnecting signal transmission lines in electronic
" 'devices, such as computers or the like.
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el eciromagnetically isol ated along their |ength: In the
el ecfronics industry, particularly the computer industry, the predom nant
syst gm enbodi es a In the exemplary embodiment of the invention, an

electrical connector system includes a shielded connector
for mating with a complementary connector along a mating
axis. The shielded connector has a dielectric housing. An
outer conductive shield member generally surrounds a mating
portion of the dielectric housiné. The invention
contemplates providing an opening'in the housing, and a
grounding terminal module is adapted to be inserted into
the opening. The module includes a ground member clamped
between a pair of dielectric terminal blocks. At least one
terminal is mounted in each terminal block.

As disclosed herein, the  terminal blocks are
fabricated of molded plastic material with the respective’
terminals thereof being insert molded therein. The ground

member is a generally planar ground plate separating the
respective terminals mounted in the terminal blocks and
providing primary capacitive coupling between each terminal
and the ground member.

The invention contemplates that the complementary

connector also include a generally planar ground plate for
engaging the ground plate of the grounding terminal module
of the shielded connector.. One of the ground plates of the
module and the complementary connector includes a slot for
receiving the other ground plate and thereby define an

interengaging cross-shaped grounding structure
therebetween. Each dielectric terminal block mounts a pair
of terminals in a spaced disposition such that one terminal
is located in each of four quadrants defined by the cross-—
shaped grounding structure of the interengaging ground

Oother objects, features and advantages of the
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i al designs derrve elr characterlstic I npedance fromthe geonetrica
tionship The features of this invention which are believed

to be novel are set forth with particularity in the append- _
ed claims. The invention, together with its objects and 3

the advantages thereof, may'be best understood by reference E
to the following description taken in conjunction with the
accompanying drawings, in which 1like reference numerals
‘identify like elements in the figures and in which: |

FIGURE 1 is a perspective view of the front or | ”
mating - side of an electrical connector embodying the
concepts of the invention; ' |

FIGURE 2 is an exploded perspective view looking
toward the rear side of the connector;

FIGURE 3 is an exploded perspective view of one
of the terminal blocks and its pair of terminals forming :
part of the grounding terminal module;

FIGURE 4 is a perspective view of both terminal

“blocks and their respective terminals, which clamp the
ground plate of the grounding terminal module; i

FIGURE 5 is a‘front perspective view of the fully :
assembled grounding terminal module;

' ' FIGURE 6 is a side elevational view of the
grounding terminal module;

. FIGURE 7 is a sectioned perspective view of the
high speed signal transmission portion of a second or
complémentary electrical connector for mating with the
electrical connector of Figures 1-6;

FIGURE 8 is a perspective view of the grounding

terminal module of the connector of Figure 7; and

FIGURE 9 is a section, on an enlarged scale, as
looking toward the right-hand side of the depiction of the |
connector in Figure 7.
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Detailed Description of the Preferred Embodiment

Referring to the drawings in greater detail, and

first to Figures 1 and 2, the invention is embodied in a
hybrid electrical connector, generally designated 10, for
terminating both the conductors of slower data transmission
# lines and the conductors of high speed or high frequency
transmission 1lines. More ©particularly, electrical
connector 10 includes a dielectric housing, generally
designated 12, a conductive shield, generally designated
b 14, data transmission terminal modules, generally
designated 16 (Fig. 2), a high speed signal transmission
terminal module, generally designated 18, and a tail
aligning device, generally designéted 20. The overall
configuration of dielectric housing 12 and conductive
E shield 14 define a denerally rectangular electrical
connector.
Dielectric housing 12 includes a fbrwardly
directed, generally rectangular mating portion 22
projecting forwardly from an enlarged, transversely
o - outwardly projecting flange portion 24 as best seen in
Figure 2. A pair of triangulated side wings 26 project
rearwardly from opposite sides of <flange portion 24.
Mating portion 22 defines a mating face 28 as best seen in
Figure 1. The housing is unitarily molded of dielectric
5 material such as plastic or the like, and a pair of ramped
latch bosses 30 are molded integral with and project
outwardly from both the top and bottom of flange portion 24
as seen in Figure 2, for latching interengagement with

conductive shield 14 as described hereinafter. As seen in
0 . Figure 2, the rear of dielectric housing 12 includes a
receptacle area 34 for receiving data transmission terminal
modules 16, and an opening 36 for receiving high speed
signal transmission terminal module 18. Grooves 38 are
formed on the inside of side wings 26 for slidingly
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receiving tail aligning device 20. Lastly, as seen in

Figure 1, the front face 28 of mating portion 22 of the
dielectric housing has a first array of passages 40 for
receiving a plurality of lower speed data contacts or
terminals from the complementary mating connector, and a
second array of paésages 42 for receiving a plurality of
high speed signal contacts or terminals of the
homplementary connector.

Conductive shield 14 has a forwardly projecting,
generally rectangularly shaped shroud portion. 44 for
surrounding mating portion 22 of dielectric housing 12,
along " with a peripheral face plate portion 46 for
substantially covering the front surface of flange portion
24 of the housing. The shield has a pair of rearwardly
projecting flanges 48, each flange having a pair of latch
apertures 50 formed therein. A pair of legs 52 project
rearwardly from opposite sides of peripheral face plate
portion 46, each leg terminating in a bifurcated boardlock
54 which is insertable into an appropriate mounting hole in
a printed circuit board and for interconnection with a
ground circuit on the board or in the hole. The conductive
shield is fabricated of stamped and formed sheet metal and
is assembled to dielectric housing 12 as shown in Figure 1,
whereupon ramped latch bosses 30 snap into latching
engagement within latch apertures 50 of the shield.

High speed signal transmission terminal modules
16 have elongated dielectric blocks 56 within which a
plurality of data transmission terminals are insert molded.
The data transmission terminals include contact or terminal
portions 58 (Fig. 2) which project into the first arrxay of
passages 40 (Fig. 1). , The data transmission terminals have
tail portions 60 projecting from the rear of blocks 56 and
angled downwardly with composite bonds resulting in a
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3 right-angle to a mating axis of the connector perpendicular
to mating face 28. .
Generally, high speed signal transmission

terminal module 18 includes a modular block construction,

T generally designated 62, for mounting a plurality of high
speed signal terminals each having a forwardly projecting
contact or terminal portion 64 (Fig. 2) projecting into a

respective one of the second array of passages 42 (Fig. 1)
in mating face 28 of the dielectric housing. The high
o . speed signal transmission terminals have tail portions 66
projecting rearwardly and downwardly with composite bonds
resulting in a right-angle to the mating axis of the
connector. As will be described in greater detail
hereinafter, -high speed signal transmission terminal module
5 18 includes a ground plate 68 located between two pairs of
terminal tails 66 of the signél transmission terminal
module. The ground plate, itself, has tails 70 projecting
downwardly therefrom. , ' - . |

Tails 60 of the terminals of data transmission
0 modules 16, tails 66 of the signal terminals of high speed
signal transmission terminal module 18 and tails 70 of
ground plate 68 all "are adapted for jnsertion into
appropriate holes in a printed circuit board for solder
_connection to circuit traces on the board or in the holes.
5 Therefore, tail aligning device 20 includes a first array
of apertures 72 for receiving tails 60 of the data
transmission terminals and a second array of apertures 74
for receiving tails 66 of the terminals of high speed
signal transmission terminal block 18.

30 In assembly, tail aligning device 20 is assembled
to'tepminal modules 16 and 18 by insertion of the tails of
the terminals into apertures 72,74 as described above, and
as indicated by arrow "A" in Figure 2. This subassembly
then is assembled to dielectric housing 12 in the direction
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of arrow "“B" by inserting data transmission terminal
modules 16 into receptacle area 34 and high speed signal
transmission terminal module 18 into opening 36, as tail
aligning device 20 slides within grooves 38 of the
dielectric housing.

The invention herein is directed primarily to the
construction of high Spéed signal transmission terminal
module 18, as well as to an electrical connector system
wherein the terminal module is groundingly interconnected
3 0 with a terminal module of a second or complementary

e

electrical_connector, described hereinafter.

More particularly, referring to Figures 3-6 in
conjunction with Figure 2, the mounting block structure 62
of terminal module 18 includes a pair of identical terminal

KLb oyt gy AV B2

blocks 62a, one terminal block being shown in Figure 3, and
a pair of the terminal blocks being shown in Figure 4 in a

R it

mirror-imaged orientation. A pair of terminals, generally
designated 80 in Figure 3, are insert molded in each
% terminal block 62a so that contact or terminal portions €4
;31. project forwardly out of the front side of the terminal
. blocks and tails 66 project rearwardly out of the rear side
of the blocks as seen in Figure 4. The terminal blocks

have slots 82 for edge-wise clamping ground plate 68
therebetween, as described hereinafter. Lastly, each
terminal block 62a includes a ramped latch boss 84 for
snapping behind upper and lower ramped latch bosses 86
(Fig. 2) when terminal module 18 is inserted or assembled
into opening 36.
Figures 2, 5 and 6 show how terminal blocks 62a
’ clamp ground plate 68 therebetween. In assembly of
.:' terminal module 18, the ground plate is located between the
two terminals of each terminal block 62a as best seen in
- Figure 5. Figure 6 shows that each terminal block 62a
- includes an interior cavity 88 for receiving a barbed
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locking tongue 90 integral with the ground plate which may
be stamped from sheet metal material. Although the
terminal blocks can be considered to clamp the ground plate
when the module is inserted into opening 36 in connector
housing 12, in initial assembled condition, the terminal
blocks actually are locked onto the ground plate by means
of locking tongues 90 within cavities 88 by an interference
fit therebetween. : '

As best seen in Figures 5 and 6, ground plate 68
includes a slot 92 which has a chamfered mouth 92a at the
front of terminal module 18. In other wbrds, the slot
opens in a mating direction of the connector.
Specifically, referring back to Figure 1, ground plate 68
is located in a vertical groove 94 in mating portion 22 of
dielectric housing 12, and mouth 92a opens in mating face
28 of the housing. For purposes to be described in greater
detail hereinafter, a horizontal slot or groove 96 also is
formed in the mating portion of the dielectric housing,
intersecting groove 94 and ground plate 68 in a cross-
shaped configuration. It also should be noted that
passages 42 are located individually in each of four
quadrants defined by groovés 94 and 96. Lastly, and
referring to Figure 2, when high speed signal transmission
terminal module 18 is inserted or assembled into opening 36
in dielectric housing 12, with tail aligning device 20
preassembled thereto, a pair of dielectric partitions 98 of
the tail aligning device are located on opposite sides of
ground plate 68, between the ground plate and the longer of
the terminal tails 66 on opposite sides of the ground
plate.

The invention contemplates a novel electrical
connector system wherein connector 10 (Figs. 1 and 2) is
mateable with a second or complementary connector in a

unique manner for providing an interengaging grounding
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connection with high speed signal transmission terminal
module 18. More particularly, Figures 7-9 show the high
speed signal transmission terminal end of a second or
complementary electrical connector, generally designated
100. The entire connector is not shown, because the
inventive concept is directed to the grounding
interconnection with terminal module 18.

Specifically, a second high speed signal
transmission terminal. module, generally designated 102,
includes a pair of inner terminal blocks 102a and 102b
which clamp a second ground plate 104 therebetween. Each
terminal block 102a and 102b mount a pair of terminals 106
which are terminated to respéctive conductor wires 108.
The terminals are mounted within the terminal blocks so
that contact or terminal portions 110 project forwardly
from the terminal blocks, with two contact portions from
each terminal block being located on each opposite side of
ground plate 104, as best seen in Figure 8. Inner terminal
blocks 102a and 102b, in turn, are snapped within a pair of
outer terminal blocks 102c and 102d by means of ramped
latch bosses 111 on the inner terminal blocks which latch
behind shoulders 1l1la of the outer terminal blocks.

Connector 100 also is a shielded electrical
connector and includes a shield member 112 haviné a
forwardly projecting shroud portion 114 which is adapted to
surround and engage shroud portion 44 of shield 14 of
connector 10 as best seen in Figure 1. Shield 112 has a
plurality of apertures 116 for snap-latch engagement with
ramped latch bosses 118 molded integrally with outer
terminal blocks 102c and 1024 as best seen in Figures 7 and
9.

The means for clamping ground plate 104 between
terminal blocks 102a and 102b is best shown in Figure 9.
Specifically, the ground plate has a hole 120 through which

The shiel ded~connector has a
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a post 122 from terminal block 102b projects. The post
extends through the hole in the ground plate and into a
recess 124 in terminal block 102a. Although post 122 could
be press-fit within recess 124 for preliminary assembly of
the terminal blocks and the ground plate, once this
subassembly is inserted into shield 112 as shown in Figure
9, the terminal blocks are effective to clamp the ground
plate therebetween. , '
Referring back to Figures 7 and 8, ground plate
104 has a spring finger 126 stamped out of the center
thereof. The spring finger is cantilevered about a point
128. The spring finger has a pair of dimples 130 formed
therein, the dimples being most clearly shown in Figure 9.
The mating interéonnection of connectors 10 and
100, along with the functional grounding interconnection
between terminal modules 18 and 102, now will be described.
Reference particularly should be made to Figure 1 wherein
mating face 28, along with cross-shaped grooves 94 and 96
are shown most clearly. When connector 100 is mated with
connector 10, shroud portion 114 of shield 112 of connector
100 mates about shroud portion 44 of shield 14 of connector
10 in a telescoping fashion. Contact portibns 110 of
terminals 106 enter into paésages 42 in the mating face 28
of connector 10, whereupon contact portions 110 mate with
contact portions 64 of terminals 80 of high speed signal
transmission terminal module 18. During this mating
assembly, ground plate 104 (Figs. 7-9) enters groove 96
(Fig. 1) in mating face 28. When fully mated, . ground
plates 104 and 68 define a cross-shaped grounding structure
therebetween, with one pair of the mating terminal contact
portions 64 and 110 being located in each quadrant defined
by the cross~-shaped grounding structure of the
interengaging ground plates. Spring finger 126 and detents
130 of ground plate 104 enter slot 92 of ground plate 68

—_—
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1. In. an electrical connector system which
includes a shielded connector (10) for mating with a
complementary connector (100) along a mating axis, the
shielded connector having a dielectric housing (12), and an
5 outer conductive shield member (14) generally surrounding
a mating portion (22) of the dielectric housing,

characterized by:

an opening (36) in said housing and a grounding
| terminal module (18) adapted to be inserted into the
" 10 opening, the module including a ground member (68) clamped

) between a pair of dielectric terminal blocks (62A), and at
least one terminal (80) mounted in each terminal block.

2. In an electrical connector system as set

forth in claim 1, wherein said terminal blocks (624) are

15 fabricated of molded plastic material with the respective
AN

terminals (80) thereof being insert molded therein.

3. In an electrical connector system as set
forth in claim 1, wherein said ground member comprises a
generally planar ground plate (638).

. 20 4. In an electrical connector system as set

' forth in claim 3, wherein said complementary connector
(100) includes a generally planar ground plate (104) for
engaging the ground plate (68) of the grounding terminal
module (18), one of the ground plates (68) of the module

25 (18) and the complementary connector (100) including a slot
(92) for receiving the other ground plate (104) and thereby
define an interengaging cross-shaped grounding structure
therebetween.
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ts, features and advantages of the invention w || bé apparent—from-t he
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forth in claim 4, wherein each dielectric terminal block
(62A) mounts a pair of terminals (80) in a spaced
disposition such that one terminal is located in each of
5 four quadrants defined by the cross~shaped grounding
structure of the interengaging ground plates (68, 104).

6. In an electrical connector system as set
forth in claim 5, wherein said terminal blocks (62A) are
fabricated of molded plastic material with the respective
i0 terminals (80) thereof being insert molded therein.

7. In an electrical connector system as set for
in claim 2, wherein said ground member comprises a

generally planar ground plate (68).
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GROUNDING ELECTRICAL CONNECTORS THIS SHEET ¥

A grounding electrical connector system include
first and second mateable connector modules (18, 100) each
5 . having dielectric blocks (62, 102) mounting a plurality of
terminals (80, 106) and a ground plate (68, 2104). The
ground plates of the connector modules interengage with one
another in a cross-shaped grounding configuration
therebetween. The terminals (80, 106) of the connector
10 modules (18,'100) are located in spaced dispositions such
that a pair of mating terminals from each connector module
f’ is located in each of four guadrants defined by the cross-
shaped grounding structure of the interengaging ground

plates (68, 104).
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SPECIFICATION

GROUNDING ELECTRICAIL CONNECTORS

Field of the lnvent;og

This invention generally relates to the art of
electrical connectors and, particularly, to an electrical
connector system having grounded interconnectable terminal
modules.

Background of the Invention

- Electrical connectors are used to interconnect
signal transmission lines to printed circuit boards, other
electronic devices or to other complementary connectors.

' The transmission lines transmit signals through a plurality
of conductors which, preferably, are physically separated
and electromagnetically isolated along their length.

In the'eléctronics industry,. particularly the
computer industry, the predominant system embodies a
plurality of plug-in type connectors in mating engagement
with receptacle connectors on the computer, its main
printed circuit board or other electronic devices. The
transmission lines typically include coaxial electrical
cables, either in round or flat form, and round cables are
presently being used predominantly in relatively high
frequency applications between various system components.

Classical coaxial designs derive their
characteristic impedance from the geometrical relationship
between the inner signal conductors and the outer shield
member and the intervéning dielectric constant. For a
given impedance, signal conductor size and dielectric
material, an overall outside dimension is defined. In
order to increase signal density and reduce the overall
outside dimensions:of artransmiss1dh lfngﬁconnector systen,

\
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lines and the conductors of high speed or high freq{e; § 0N
i nes. More particularly glectri conneg¢t iméﬁ ﬁ l%ﬁ?a

di el ectric housing, general li yrHissSHERRHAd BEEN & cond{ic{i ve shield, ggnkrally
designated 14, data trangm ssiREPLACEPni nal |l nodules, 29 G996 vi -
designated 16 (Fig. 2), a high speed siLgnal transm ¢$sjon term nal poful e,
general ly- designated 18, and a tail aligning deyice, generally

designated 20. " The overall configuration of dielectric housing 12 an
conducti ve

alternate geometries and/or dielectric ‘materials are
required. | '

For data processing purposes; cables usually
utilize twisted pairs of conductors to achieve the
necessary characteristics, particularly impedance control
and cross talk control. Coaxial cables are used in
singular conductor configurations in high frequency
applications, such as to a high-speed video monitor. Most
often, the 1lower speed data transmission 1lines are
separaﬁed from the high speed signal transmission 1lines.

'cOnsequently,fdifferent electrical connectors are often
used for the lower speed data transmission lines than for
the high speed signal lines. This adds to the problem of
requiring multiple conhectors in 'ever-increasing
miniaturized and high density applications.

- Solutions to the above problems were addressed in
U.S. Patent No. 5,102,353 to Brunker et al., dated April 7,
1992 and assigned to the assignee of this invention. That
patent discloses an electrical connector which terminates
both high speed signal transmission lines and the slower
data transmission lines in a unique manner providing a
~common ground for the signal transmission lines. | _

The present invention is directed to further
improvements in such connectors by providing novel
grounding terminal modules having interconnectable ground
plates, the modules being components of complementary
mating electrical connectors. |

Summary of the Invention
' 'An object, therefore, of the invention is to
provide a new and improved electrical connector system for
interconnecting signal transmission lines in electronic
devices, such as computers or the like. |
: : ' ¢ . Ty T B
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shield 14 define a generally rectangul ar electrical connector.

Di el ectric housing 12 inC|Ld?§BQ§kﬁ étN” rectq
P AUERS

rectangul ar mating portidn I ng
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transversely outwardly projecting ..a”gc poF
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sides of flange portion 24. Mating por ion 22 defifn
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In the exemplary embodiment of the invention; ' an

n

' electrical connector system includes a shielded connector

for mating with a complementary connector along a mating

. axis. The shielded connector has a dielectric housing. An

outer conductive shield member generally surrounds a mating
portion of the dielectric housing. The invention
contemplates providing an opening in the housing, and a
grounding terminal module is adapted to be inserted into
the opening. The module includes a ground member clamped
between a pair of dielectric terminal blocks. At least one

terminal is mounted in each terminal block.

‘As disclosed herein, the terminal blocks are
fabricated of molded plastic material with the respective
terminals thereof'being'insert molded therein. The ground
member is a generally planar ground plate separating the
respective terminals mounted in the terminal blocks and
providing primary capacitive coupling between each terminal
and the ground member.

The invention contemplates that the complementary
connector also include a generally planar ground plate for
engaging the ground plate of the grounding'terminél module
of the shielded connector. One of the ground plates of the
module and the complementary connector includes a slot for
receiving the other ground plate and thereby define an

~interengaging cross-shaped grounding structure
therebetween. Each dielectric terminal block mounts a pair

of terminals in a spaced disposition such that one terminal
is located in each of four quadrants defined by the cross-
shaped grounding structure of the interengagihg ground
plates. _ _

Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying
drawings. ' '
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Fi gure 1.

i nt egral
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The housing is unitarily nolded of dielectric material such as
plastic or the like, and a pait-gf geft Ch boss

with and project o t%?’gzﬁﬁf@m%
portion 24 as seen in Figura.2
conductive shield 14 as described hereinafter. As se
rear of dielectric housing 12 includes-g& receptacle
data transm ssion term nal nodules 16, and an openin
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Brief Description of the Drawings

The features of this invention which are believed
to be novel are set forth with particularity in the append-
ed claims. The inVéntion, together with its objects and
the advantages thereof, may be best understood by reference
to the following descriﬁtion taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is a perspective view of the front or
mating 'side of an electrical connector embodying' the
concepts of the invention; _ -

FIGURE 2 is an exploded perspective view looking
toward the rear side of the connector; ' :

FIGURE 3 is an exploded perspective view of one
of the terminal blocks and its pair of terminals forming
part of the grounding terminal module; _ _

FIGURE 4 is a perspective view of both terminal
blocks and their respective terminals, which clamp the
ground plate of the grounding terminal module; _

_ FIGURE 5 is a front-pefspective view of the fully
assembled grounding terminal module;

_ FIGURE 6 is a side elevational view of the
grounding terminal module; |

FIGURE 7 is a sectioned perspective view of the
high speed signal transmission portion of a second or
complementary electrical connector for mating with the
electrical connector of Figures 1-6;

[}

FIGURE 8 is a perspective view of the grounding
terminal module of the connector of Figure 7; and
"~ FIGURE 9 is a sectibn, on an enlarged scale, as
looking toward the right-hand side of the depiction of the
connector in Figure 7.
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signal. transmssion termnal nodule 18. . G ooves 38-are-forned on the
I nside of side wings 26 for slidingly i TAGEMENT SHEET

REPLACER. 29 AUG 1998

THIS SHEET HAS BEEN } j

Detailed Description of the Preferred Embodiment
Referring to the drawings in greater detail, and

first to Figures 1 and 2, the invention is embodied in a
hybrid electrical connector, generally designated 10, for
terminating both the conductors of slower data transmission
lines and the condﬁctors of high speed or high frequency
transmission lines. More particularly, electrical
connector 10 includes a dielectric housing, generally
designated 12, a conductive shield, generally designated
14, data transmission terminal modules, generally
designated 16 (Fig. 2), a high speed signal transmission
terminal module, generally designated 18, and a tail
aligning device, generally designated 20. The overall
configuration of dielectric housing 12 and conductive
shield 14 define a geherally rectangular electrical
. connector. ' ’ _ | _
. Dielectric housing 12 includes a forwardly
directed, generally rectangular mating portion 22
projecting forwardly from an enlarged, transversely
outwardly projecting flange portion 24 as best seen in
Figure 2. A pair of triangulated side wings 26 project
rearwardly from opposite sides of flange portion 24.
Mating portion 22 defines a mating face 28 as best seen in
"Figure 1. The housing is unitarily molded of dielectric
material such as plastic or the like, and a pair of ramped
latch bosses 30 are molded integral with and project
outwardly from both the top and bottom of flange portion 24
as seen in Figure 2, for latching interengagement with
conductive shield 14 as described hereinafter. As seen in
Figure 2, the- rear of dielectric housing 12 includes a
receptacle area 34 for receiving data transmission terminal
modules 16, and an opening 36 for receivinglhigh.speed
signal transmission terminal module 18. Grooves 38 are
formed on the inside of side Wings 26 for slidingly
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- 6- receiving tail aligning device 20. Lastly, as seen in Figure 1,

the front face 28 of mating portion. 22 of the dielec{r F USENY aseal
first array of passages 40 fdrrmeaHpET I pmpnal ity|o _L%%EES; el
contacts or . REPLACED |
. ' 29 AUG 1998
-6= '

receiving tail aligning device 20. Lastly, as seen in
Figure 1, the front face 28 of mating portion 22 of the
dielectric housing has a first array of passages 40 for
receiving a plurality of lower speed data contacts or
terminals from the complementary mating connector, and a
second array of passages 42 for receiving a plurality of
high speed signal' contacts or terminals of the
complementary connector. | '
conductive shield 14 has a fofwardly projecting,
generally rectangularly shaped shroud portion 44 for
'surrounding mating portion 22 of dielectrié.housing'lz,
along with a periphefal face 'plate_ portion 46 for
substantially covering the front surface of flange portion
24 of the housing. The shield has a pair of rearwafdly
.pfojecting flanges 48, each flange having a pair of latch
apertures 50 formed therein. A pair of legs 52 project
rearwardly from opposite sides of peripheral face plate
pottion 46, each leg terminating in a bifurcated boardlock
54 which is insertable into an appropriate mounting hole in
a printed circuit board and for interconnection with a
ground circuit on the board or in the hole. The conductive
shield is fabricated of stamped and formed sheet metal and
is assembled to dielectric housing 12 as shown in Figure 1,
whereupon ramped latch bosses 30 snap into latchlng
~engagement within latch apertures 50 of the shield.
High speed signal transmission terminal modules
16 have elongated dielectric blocks 56 within which a
plurality of data transmission terminals are insert molded.
The data transmission terminals include contact or terminal
portions 58 (Fig. 2) which project into the first array of
passages 40 (Fig. 1). The data transmission terminals have
tail portions 60 projecting from the rear of blocks 56 and
angled downwardly with composite bonds resulting in a
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termnals fromthe conple'c. Ahector, [a A of
passages 42 for receivi ng ,.Bglﬁg’km@%fﬁ%? h spe¢ ﬁg’%"’g@gﬁ?%ﬁﬁmts or
termnals of the conpl e Conducti ve sEi ld 14

has a forwardly projecting, generally_rect angul arly sh%d\u&md oftion
44 for surrounding mating portion 22 4 dielectric hpusi ng 12, alongiwth a
peri pheral face plate portion 46 for subst anti al | yj coveri ng tThe~fro

surface of flange portion

right-angle to a mating axis of the connector perpendicular
to mating face 28,

Generally, high speed signal transmission
terminal module 18 includes a modular block construction,
generally designated 62, for mounting a plurality of high
speed signal terminals each having a forwardly projecting
contact or terminal portion 64 (Fig. 2) brojecting into a
respective one of the second array of passages 42 (Fig. 1)
in mating face 28 of the dielectric housing. The high
speed signal transmission terminals have tail portions 66
projecting rearwardly and downwardly with composite bonds
resulting in a right-angle to the mating axis of the
connector. As will be described in greater detail
hereinafter, high speed signal transmission terminal module
18 includes a ground plate 68 located between two pairs of
terminal tails 66 of the signai transmission terminal
module. The ground plate, itself, has tails 70 pfojecting
downwardly therefrom. - '

Tails 60 of the terminals of data transmission
modules 16, tails 66 of the signal terminals of high speed
signal transmission terminal module 18 and tails 70 of
ground plate 68 all are adapted for insertion into
appropriate holes in a printed circuit board for solder
connection to circuit traces on the board or in the holes.
Therefore, tail aligning device 20 includes a first array
of apertures 72 for receiving tails 60 of the data
transmission terminals and a second array of apertures 74
for receiving tails 66 of the terminals of high speed
signal transmission terminal block 18.

In assembly, tail aligning device 20 is assembled
.to terminal modules 16 and 18 by insertion of the tails of
the terminals into apertures 72,74 as described above, and
as indicated by arrow "A" in Figure 2. This subassembly
then is assembled to dielectric housing 12 in the direction
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24 of the housing. The shiehqgggiaggﬁaLLéﬁiifearmardIv proj ecting flanges
48, each flange having a pair I Hég res 50 lobierr A pair
of legs 52 project rearwardl y frontEhHeEPt e sifles of ?mﬁé@g\qﬁfggﬁg | at e
portion 46, each leg termnating in a bifurcated boakdl ock 54 which |is

insertable into an appropriate mounting hole in a print e%AUGUI994bdarid and
for interconnection with a ground circoBt on the bodrd or .in the holle.{ The
~conductive shield is fabricated of stanped and forngd sheet netal and |

of arrow "B" by inserting data transmission terminal
modules 16 into receptacle area 34 and high speed signal
transmission terminal module 18 into opening 36,'as tail
aligning device 20 slides within grobves 38 of the
dielectric housing. _ o

The invention herein is directed primarily to the
construction'of high speed.signal transmission terminal
module 18, as well as to an electrical connector system
wherein the terminal module is groundingly interconnected
with a terminal module of a second or complementafy
electrical connector, described hereinafter. |
' More'particularly, referring to Figures 3-6 in
conjunction with Figure 2, the mounting block structure 62
of terminal module 18 includes a pair of identical terminal
blocks 62a, one terminal block being shown in Figure 3, and
a pair of the terminal blocks being shown in Figure 4 in a
mirror-imaged orientation. A pair of terminals, generally
designated 80"; in Figure 3, are insert molded in each
terminal block 62a so that contact or terminal portions 64
project forwardly out of the front side of the terminal
blocks and tails 66 project rearwardly out of the rear side
of the blocks as seen in Figure 4. The terminal blocks
have slots 82 for edge-wise clamping ground plate 68
therebetween, as described hereinafter. Lastly, each
terminal block 62a includes a ramped latch boss 84 for
‘snapping behind upper and lower ramped latch bosses 86
(Fig. 2) when terminal'modﬁle 18 is inserted or assembled
into opening 36. ' ' _

Figures 2, 5 and 6 show how terminal blocks 62a
clamp ground plate 68 therebetween. In assembly of
terminal module 18, the grouhd plate is located between the
two terminals of each terminal block 62a as best seen in
Figure 5. Figure 6 shows that each terminal block 62a
includes an interior cavity 88 for receiving a barbed
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Is assenbled to dielectric housing 12 as sho in Figure 1, whereupon
ranped | atch bosses 30 snap | e T ARBEEN dgenen g ~apqrtures.
50 of the shield H?g% %{E@Eﬂb@ gnal {trans '%@k—éwgﬁmgﬁéﬁpnndul es
- 16 have el ongated diel ectriclbtecks—S6"W T hi n which plurality of iddata
~ transmssion termnals are insert nolded_ The data frn9m apigofgeerimmnal s

i ncl ude contact or termnal portions 587(Fig. 2) whjch project intd tihe
first array of passages 40 (Fig. 1). The data transji Ssi ' s |have

locking tongue 90 integral with the grbund plate which may

' be stamped from sheet metal material. Although the
termihal blocks can be considered to clamp the ground plate
when the module is inserted into opening 36 in connector
housing 12, in initial assembled condition, the terminal
blocks actually are locked onto the grdhnd plate by means
of locking tongues 90 within cavities 88 by an interference
fit therebetween.

As best seen in Figures 5 and 6, ground plate 68
includes a slot 92 which has a chamfered mouth 92a at the
front of terminal module 18. In other words, the slot
opens in a mating - direction of the connector.
Specifically, réferring back to Figure 1, ground plate 68
is located in a vertical groove 94 in mating portion 22 of
dielectric housing 12, and mouth 92a opens in mating face
28 of the hoﬁsing. For purposes to be described in greater
detail hereinafter, a horizontal slot or groove 96 also is
formed in the mating portion of the dielectric housing,
intersedting groove 94 and ground plate 68 in a cross-
shaped configuration. It also should be noted ﬁhat_
passages 42 are located individually in each of four
quadrants defined by grooves 94 and 96. Lastly, and
referring to Figure 2, when high speed signal transmission
terminal module 18 .is inserted or assembled into opening 36
in dielectric housing 12, with tail aligning device 20
preassembled thereto, a pair of dielectric'partitions 98 of
the tail aligning device are located on opposite sides of
ground plate 68, between the ground plate and the longer of
the terminal tails 66 on opposite sides of the ground
plate. |

The invention contemplates a novel electrical
connector system wherein connector 10 (Figs. 1 and 2) is
mateable with a second or complementary connector in a
unique manner for providing an interengaging' grounding
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tail portions 60 projecting fromthe rear of blocks 56 and angl ed
downwardly with conp05|te bonds resulting in a REPLAC
THIS SHEET HAS BEEN EMENT SHEET
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connection with high speed signal transmission terminal
module 18. More particularly, Figures 7-9 show the high
speed signal transmission terminal end ‘of a second or
complementary 'electrical connector, generally designated
100. The entire connector is not shown, because the
inventive conéept is directed to the grounding
interconnection with terminal module 18.

_ Specifically, a second high speed signal
transmission terminal module, generally designated 102,
includes a pair of inner terminal blocks 102a and 102b
which clamp a second ground plate 104 therebetween. Each
terminal block 102a and 102b mount a pair of terminals 106
which are terminated to respective conductor wires 108.
The terminals are mounted within the terminal blocks so
that contact or terminal portions 110 project forwardly'
from the terminal blocks, with two contact portions from
each terminal block being located on each opposite side of
ground plate 104, as best seen in Figure 8. Inner terminal
blocks 102a and 102b, in turn, are snappe& within a pair of
outer terminal blocks 102c and 102d by means of ramped
latch bosses 111 on the innér terminal blocks which latch
behind shoulders 1lla of the outer terminal blocks.

Connector 100 also is a shielded electrical
connector and includes a shield member 112 having a
forwardly projectlng shroud portlon 114 which is adapted to
surround and engage shroud portion 44 of shield 14 of
connector 10 as best seen in Figure 1. Shield 112 has a
plurality of apertures 116 for snap-latch engagement with
ramped latch bosses 118 molded integrally with outer
terminal blocks 102c and 1024 as best seen in Figures 7 and
9. |
: The means for clamping ground plate 104 between
terminal blocks 102a and 102b is best shown in Fiqure 9.
Specifically, the ground plate has a hole 120 through which
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-7- right-angle to a mating axis of the connect or—pe+pendicular.to

mati ng face 28. General Ly high—sapeed sRﬁﬁ&kmiﬁ%ﬂdﬁﬂﬁﬁS‘ion
“termnal nodul e 18 incl udes &Hﬁoﬂﬁﬂﬁ?ﬁ%ﬁ@EﬁN onst r ugt iforT;
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a post 122 from terminal block 102b projects. The post
extends through the hole in the grodnd plate and into a
recess 124 in terminal block 102a.' Although post 122 could
be press-fit within recess 124 for preliminary assembly of
the terminal blocks and the ground plate, once this
subassembly is inserted into shield 112 as shown in Figure
9, the terminal blocks are effective to clamp the ground
plate therebetween.
Referring back to Figures 7 and 8, ground plate
104 has a spring finger 126 stamped out of the center
thereof. The spring fingef is cantilevered about a point
128. The spring finger has a pair of dimples 130 formed
therein, the dimples being most clearly shown in Figufe 9.
| The!mating interconnection of connectors 10 and
100, along with the functional grounding interconnection
between terminal modules 18 and 102, now will be described.
Reference particularly should be made to Figure 1 wherein
mating face 28, along with cross-shaped grooves 94 and 96
are shown most clearly. When connector 100 is mated with
connector 10, shroud portion 114 of shield 112 of connector
100 mates about shroud portion 44 of shield 14 of connector
10 in a telescoping fashion. Contact portions 110 of
terminals 106 enter into passages 42 in the mating face 28
of connector 10, whereupon contact portions 110 mate with
contact portions 64 of terminals 80 of high speed signal
- transmission terminal module ' 18. During this mating
assembly, ground plate 104 (Figs. 7-9) enters groove 96
(Fig. 1) in mating face 28. When fully mated, ground.
plates 104 and 68 define a cross-shaped grounding structure
~ therebetween, with one pair of the mating terminal contact
portions 64 and 110 being located in each quadrant defined
by the cross-shaped .grounding. structure of the
interengaging ground plates. Spring finger 126 and detents
130 of grdund plate 104 enter slot 92 of ground plate 68
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general |y designated 62, for nounting a plurality of high speed signal
term nals each having a forwardly projecting-contact_or termnal portion 64

Fig. 2) projecting into a rfegpesHEEE HASSBEEN {he sdqc ALY . Jages
212 (Fig. 1) in mting face 48 of RBPLAGER ectrilc hou smﬁ!'@mmwgﬁﬁﬁss peed
signal transnission terninal’s—tave tail portions 66 prﬁéectlng rearmmrdly
and downwardly with conposite bonds resulting in ajri 9aAYEQ996 the
mating axi s of the connector. As wi1¥2=pe  descii in greater| -
det ai | ’

and establish a solid interconnection between the two
ground plates. o |
It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
exémples and embodiments, therefore, are to be considered
in all respects as illustrative and not restrictive, and
the invention is not to be limited to the details given
herein. |
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herei nafter, high speed signal transm ssion term nal ppdul e 18 includes a

ground plate 68 | ocated bet aiyss BEEN ér mi nal | t

signal transm ssion term nal ‘éfg}/%ggﬂk&ﬁgmﬂé pl-at €} %ﬂﬁ?éﬁﬂﬁ{a§hggﬁ S
proj ecting downwardly therefr Tails 60 the termnal s

data transmi ssion nodules 16, tails 66 Qfjsthe signal ternzﬁhAﬂﬁopgglgh
speed signal transm ssion termnal nodule 18 and tailfs {70 of ground pl qte

68 all are adapted for insertion into

CLAIMS

1; In an electrical connector system which
‘includes a shielded connector (10) for mating with a
complementary connector (100) along a mating axis, the
shielded connector having a dielectric housing ( 12), and an
outer conductive shield member (14) generally surrounding
a mating portion (22) of the dielectric housing,
characterized by:

an opening (36)_' in said housing and a groﬁndinq
terminal module (18) adapted to be inserted into the
opening, the module including a ground member (68) ciamped
between a pair of dielectric terminal blocks (62A), and at
least one terminal (80) mounted in each terminal block.

2. In an electrical connector system as set
forth in claim 1, wherein said terminal blocks:  (62A) are
fabricated of molded plastic material with the respective
terminals (80) thereof being insert molded therein.

3. In an electfical connector system as set
forth in claim 1, wherein said ground member comprises a
generally planar ground plate (68).

4. In an electrical connector system as set
forth in claim 3, wherein said complementary connector
(100) includes a generally planar ground plate (104) for
engaging the ground plate (68) of the grounding terminal
module (18), one of the ground plates (68) of the module
(18) and the cbmplementary connector ( 100_)' including a slot
(92) for receiving the other ground plate (104) and thereby
define an interengaging cross-shaped grounding structure
therebetween. ' '

_
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appropriate holes in a prin @Hﬁ: '&Eﬁoard for s
circuit traces on the board}or eS. There
device 20 includes a first array of apertures 72 fq
the data transm ssion termnals and a second array
receiving tails 66 of the term nals ofilgi-gh speed 4
term nal bl ock 18. In assenbly, tail alig
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I recervrmng-ter

i Sh Fied <

nitng_devi ce 20

assenbl ed to term nal nodules 16 and 18 by inserti g

N of the tails of

5. In an electrical cdnnector system as set
forth in claim 4, wherein each dielectric terminal block
(80) in_ a spaced
' disposition such that one terminal is located in each of

four quadrants défined by the cross-shaped grounding
104).

(62A) mounts a pair of -terminals

structure of the interenga@ing ground

plates (68,

6. In an electrical connector system as set
forth in claim 5, wherein said terminal blocks (62A) are
fabricated of molded plastic material with the respective
terminals (80) thereof being insert molded therein.

7. In an electrical connector system as set for
in claim 2, wherein said ground member comprises a

generally planar ground plate (68).

-'\
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the terminals into apertures 72,74 as described above ﬁud asi-reh-eat-ad;
arrow "A" in Figure 2.. This subassenbly then js assegbRERIACEMENE| SHEET
housing 12 in.the direction | THiS SHEET HAS BEEN '
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ABS
GROUNDING ELECTRICAL CONNECTORS

A grounding electrical connector system includes
first and second mateable connector modules (18, 100) each
having dielectric blocks (62, 102) mounting a plurality of
terminals (80, 106) and a ground plate (68, 104). The
ground plates of the connector modules interengage with one
another in a <cross-shaped grounding | configuration
therebetween. The terminals (80, 106) of the connector
modules (18, 100) are located in spaced dispositions such
that a pair of mating terminals from each connector module
is located in each of four quadrants defined by the cross-
shaped grounding structure of the interengaging ground
plates (68, 104).

FIGURE 1.
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al i gning device 20 slides within grooves 38 of the diel ECtrTchotustre-
The invention herein is directed primarily to the const LﬁéﬂLéﬁEMENThiSEEET
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conjunction with Figure 2, trﬁggxéﬁé A geN dtructure 6
nodul e 18 includes a pair of |@Tgémm nalj bl.ocks 62a,
bl ock being shown in Figure 3l—anrg—a—parT 0O the term nal
shown in Firgure 4 in a mrror-inmaged orientation. A pair joff t
generally designated 80 in Figure 3, afesifqisert nolded ip ¢
bl ock 62a so that contact or term nal portions 64 projec -y
the front side of the term nal blocks and tails 66 projekt rea
of the rear side ' -
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of the blocks as seen in Figure 4. The term nal blocks have slots 82 for
edge-wi se cl anpi ng ground pl ate 68 therebetwen, as desqgrtbed
her ei nafter. Lastly, each 1wes sieet nhb eeknd2a i ncl udeqd BEPLAGEMENTSMEET
boss 84 for snapping behind yipper rardatBREr radnped | atch}bdSSES 86 (Fg—]2
when term nal nodule 18 is inSertead or ass ed into op¢nijn

6
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term nal nodule 18, the grou
of each term nal bl ock 62a a
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mhlch cianp a second ground plate 104 therebetmeen Each t
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fromthe term nal bkocks, with two contact portions from
bl ock being Iocaﬁed on each opposite sidelof ground plate
in Figure 8. I gner termnal blocks 102a and 102b, in turn,
within a pair of-
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GROUNDING ELECTRICAL CONNECTORS

This invention generally relates to the art of
electrical connectors and, particularly, to an electrical
connector system according to the preamble of claim 1.

Electrical connectors are used to interconnect,
signal transmission lines to printed circuit boards, other
electronic devices or to other complementary connectors. The
transmission lines transmit signals through a plurality of
conductors which, preferably, are physically separated and
electromagnetically isolated along their length. |

In the electronics industry, particularly the
computer industry, the predominant system embodies a
'plurality of plug-in type connectors in mating engagement
with receptacle connectors on the computer, its main printed
circuit board or other electronic devices. The transmission
lines typically;ﬁnclude coaxial electrical cables, either in
round or flat f£&rm, and round cables are presently being
used predominantly in relatively high frequency applicatioﬁs
between various system components. .

Classical coaxial designs derive their
characteristic impedance from the geometrical felationship
between the inner signal conductors and the outer shield
member and the intérvening dielectric constant. For a given
impedance, signal conductor size and dielectric material, an
overall outside dimension is defined. In order to
increase signal density and reduce the overall outside

.dimensions of a transmission line connector system;
alternate geometries and/or dielectric materials are
required. _
For data processing purposes, cables usually
utilize twisted pairs of conductors to achieve the necessary
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outer tefnina] bl ocks 102c and 102d by: means of fanped [atch spes 111 on
the s nner termnal blocks which |atch behind shopl geq ﬂ%ﬁi@pf the outer
el ded ‘el e

term nal bl ocks. Connector 100 al so i h shi ctyica
connector and includes a shield nember 122 hav| ng—a—f-otrweteyproj ect i ng

shroud portjon_ 114 which is adanted t surro%?d and engage _shro dsportion
44 of shief afﬁcli]er&(ﬁﬁl’r&,st'orpaf(glz%l Y JERT RS gur @ SF12 has a

plurality ealRpebhttel .l toaxdrals maplled crecngagei®nisinglar conductor
configurations in high frequency applications, such as to a
high-speed video monitor. Most often, the lower'speed data

V)

transmission lines are separated from the high speed signal
‘transmission lines. Consequently, different electrical
connectors are often used for the lower speed data
transmission lines than for the high speed signal lines.
This adds to the problem of requiring &ultiple connectors
in ever-increasing miniaturized and high density
applications. | . '
. Solutions to the above problems were addressed
in US-A-5,102,353. That patent discloses an electrical
connector which terminates both high speed signal
transmission lines and the slower data transmission lines in
a unique manner providing a common ground for the signal
transmission lines.

An electrical connector system including the features
of the preamble of claim 1 can be seen from US-A-5,102,353.

The present invention is directed to further
improvements in such connectors by providing novel grounding
terminal modules having interconnectable ground plates, the
modules being components of complementary mating electrical
connectors. '

The problem, therefore, of the invention is to
provide a new and improved electrical connector system for
interconnecting signal transmission lines in electronic
devices, such as computers or the like. The solution of the
problem is characterized in claim 1, '

Acéording to The invention, an
electrical connector system includes a shielded connector
for mating with a complementary connector along a mating
axis. The shielded connector has a dielectric housing. An
outer conductive shield member generally surrounds a mating
portion of the dielectric hoﬁsing. The invention
contemplates providing an opening in the housing, and a
grounding terminal module is adapted to be inserted into the
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r¥riped °l dt ch bosses 118 nol ded i ntegral |y with |JoREBLAGEMEMTNSHEET ¢cks 102c

and 102d as best seen in Figures 7 and 9. rheTreans—gr [cl anpi ng

gwound plate 104 between term nal bl ocks 102a gnd JQ%gwb? t {shown in
e~ T [

Figure 9.

ich

Specifically, the ground plate has a }hg g

3

opening. The module includes a ground member clamp tween

a pair of dielectric terminal blocks. At least one terminal
is mounted in each terminal block.

As disclosed herein, the terminal blocks may be
fabricated of molded plastic material with the respective
terminals thereof being insert molded therein. The ground
member may be a generally: planar ground plate separating the
respective terminals mounted in the terminal blocks and
providing primary capacitive coupling between each terminal
and the ground member. | o

One aspecf of the invention contemplates that the complementary
connector also include a éenerally planar ground plate for
engaging the ground plate of the grounding términal module
of the shielded connector. one of the ground plates of the
module and the complementary connector includes a slot for
receiving the other ground plate and thereby define an
interengaging cross-shaped grounding structure therebetween.
Each dielectric terminal block mounts a pair of terminals in
a spaced disposition such that one terminal is located in
each of four quadrants defined by the cross-shaped grounding
structure of the interengaging ground plates.

Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accompanying

drawings.
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Brief Description of the Drawings
The features of this invention which are believed
to be novel are set forth with particularity in the append-
ed claims. The invention, together with its objects and
the advantages thereof, may be best understood by reference
to the following description taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is a perspective view of the front or
mating side of an electrical connector embodying the
concepts of the invention; _

FIGURE 2 is an exploded perspective view looking
toward the rear side of the connector;

FIGURE 3 is an exploded perspective view of one
of the terminal blocks and its pair of terminals forming
part of the grounding terminal module;

FIGURE 4 is a perspective view of both terminal
blocks and their respective terminals, which clamp the
ground plate of the grounding terminal module;

FIGURE 5 is a front perspective view of the fully
assembled groundipg terminal module;

FIGURE 6 is a side elevational view of the
grounding terminal module;

FIGURE 7 is a sectioned perspective view of the
high speed signal transmission portion of a second or

" 'complementary electrical connector for mating with the

electrical connector of'Figures 1-6;

FIGURE 8 is a perspective view of the groundiﬁg
terminal module of the connector of Figure 7; and

FIGURE 9 is a section, on an enlarged scale, as
looking toward the right-hand side of the depiction of the
connector in Figure 7. '
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Referring back to Figures 7 and 8, ground plate
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Detailed Description of the Preferred Embodiment

Referring to the drawings in greater detail, and
first to Figures 1 and 2, the invention is embodied in a
hybrid electrical connector, generally designated 10, for
terminating both the conductors of slower data transmission
lines and tHe conductors of high speed or high frequency
transmission 1lines. More particularly, electrical
connector 10 includes a dielectric housing, generally
desigﬁated 12, a conductive shield, generally designated
14, data transmission terminal modules, generally
designated 16 (Fig. 2), a high speed signal transmission
terminal module, generally designatad. 18, and a tail
aligning device, generally designated 20. The overall
configuration of dielectric housing 12 and conductive
shield 14 define a generally rectangular electrical
connector.

Dielectric housing 12 includes a forwardly
directed, generally rectangular mating portion 22
projecting forwardly from an enlarged, transversely
outwardly projecting flange portion 24 as best seen in
Figure 2. A pair of'triangulated side wings 26 project
rearwardly from opposite sides of flange portion 24.
Mating portion 22 defines a mating face 28 as best seen in
Figure 1. The housing is unitarily molded of dielectric
material such as plastic or the like, and a pair of ramped
latch bosses 30 are molded integral with and project
outwardly from both the top and bottom of flange portion 24
as seen in Figure 2, for latching interengagement with
conductive shield 14 as described hereinafter. As seen in
Figure 2, the rear of dielectric housing 12 includes a
receptacle area 34 for receiving data transmission terminal
modules 16, and an opening 36 for receiving high speed
signal. transmission terminal module 18. Grooves 38 are
formed on the inside of side wings 26 for slidingly



104 has a sprl ng finger 126 stanped out of the c nBEPLNCEHEN‘DfSHEH‘Ie spring
finger is cantilevered about a point 128. The spri aj-pai r of

di-npl es 130 forned therein, the dinples being no§t Cljid\ld i h Figure
%aaﬁwg hl ong

9. The mating interconnection of conne¢t

with the functional groundi ng i nterconhecti on be term nal npdples 18
and 102, now wi || be described. Reference particllarly should be npde to
Figure 1 wherein mating face 28, along with 1 and 96

receiving tail aligning device 20. Lastly, as seen in
Figure 1, the front face 28 of mating portion 22 of the
dielectric housing has a first array of passages 40 for
receiving a plurality of lower speed data contacts” or
terminals from the complementary mating connector, and a
second array of passagés 42 for receiving a plurality of
high speed signal contacts  or terminals of the
complementary connector.

' Conductive shield 14 has a forwardly projeéting,
generally rectangularly shaped shroud portion 44 for
surrounding mating portion 22 of dielectric housing 12,
along with a peripheral face plate portion 46 for
substantially covering the front surface of flange portion
24 of the housing. The shield has a pair of rearwardly
projecting flanges 48, each flange having a pair of latch
apertures 50 formed therein. A pair of 1legs 52 project
rearwardly from opposite sides of peripheral face plate
portion 46, each leg terminating in a bifurcated boardlock
54 which is insertable into an appropriate mounting hole in
a printed circuit board and for interconnection with a
ground circuit on the board or in the hole. The conductive
shield is fabricated of stamped and formed sheet metal and
is assembled to dielectric housing 12 as shown in Figure 1,
whereupon ramped latch bosses 30 snap into latching
engagement within latch apertures 50 of the shield.

High speed signal transmission terminal modules
16 have elongated dielectric blocks 56 within which a
plurality of data transmission terminals are insert molded.
The data transmission terminals include contact or terminal
portions 58 (Fig. 2) which project into the first array of
passages 40 (Fig. 1). The data transmission terminals have
tail portions 60 projecting from the rear of blocks 56 and
angled downwardly with composite bonds resulting in a



at'e shown nost clearly. Wien connector.100 is mat dd REPLACEIMENTESIERT 10,
shroud portion 114, of shield 112 of connector 104 nates—about--stmoyd
per:ti on 44 of shield 14 of connector 10 in a tel esccpiﬁ'g‘t&@e%wl. Cont act
portions 110 of terminals 106 enter into passages {43 if. nd flace 28
of connector 10, whereupon contact portfions 110 ngtd with contactipdrtions
64 of termnals 80 of high speed signal transm ssijon termnal nodygle 18.
During this mating assenbly, ground plate 104 (Fi gs—F9r—entet-s~groove 96

right-angle to a2 mating axis of the connector perpendicular
to mating face 28.

Generally, high speed signal transmission
- terminal module 18 includes a modular block construction,
generally designated 62, for mounting a plurality of high
speed signal terminals each having a forwardly projecting
contact or terminal portion 64 (Fig. 2) projecting into a
respective one of the second array of passages 42 (Fig. 1)
in mating face 28 of the dielectric housing. The high
speed signal transmission terminals have tail portions 66
projecting rearwardly and downwardly with composite bonds
resulting in a right-angle to the mating axis of the
connector. As will be described in greater detail
hereinafter, high speed signal transmission terminal module
18 includes a ground plate 68 located between two pairs of
terminal tails 66 of the signal transmission terminal
module. The ground plate, itself, has tails 70 projecting
downwardly therefrom.

Tails 60 of the terminals of data transmission
modules 16, tails 66 of the signal terminals of high speed
signal transmission terminal module 18 and tails 70 of
ground plate 68 all are adapted for insertion into
appropriate holes in a printed circuit board for solder
connection to circuit traces on the board or in the holes.
Therefore, tail aligning device 20 includes a first array
of apertures 72 for receiving tails 60 of the data
transmission terminals and a second array of apertures 74
for receiving tails 66 of the terminals of high speed
signal transmission terminal block 18.

In assembly, tail aiigning device 20 is assembled
to terminal modules 16 and 18 by insertion of the tails of
the terminals into apertures 72,74 as described above, and

. as indicated by arrow "A" in Figure 2. This subassembly
then is assembled to dielectric housing 12 in the direction
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of arrow "B" by inserting data transmission terminal
modules 16 into receptacle area 34 and high speed signal
transmission terminal module 18 into opening 36, as tail
aligning device 20 slides within grooves 38 of the
dielectric housing. '

The invention herein is directed primarily to the
construction of high speed signal transmission terminal
module 18, as well as to an electrical connector systen
wherein the terminal module is groundingly interconnected
with a terminal module of a second or complementary
electrical connector, described hereinafter.

More particularly, referring to Figures 3-6 in
conjunction with Figure 2, the mounting block structure 62
of terminal module 18 includes a pair of identical terminal
blocks 62a, one terminal block being shown in Figure 3, and
a pair of the terminal blocks being shown in Figure 4 in a
mirror-imaged orientation. A pair of terminals, generally
designated 80 in Figure 3, are insert molded in each
terminal block 62a so that contact or terminal portions 64
project forwardly out of the front side of the terminal
blocks and tails 66 project rearwardly out of the rear side
of the blocks as seen in Figure 4. The terminal blocks
have slots 82 for edge-wise clamping ground plate 68
therebetween, as described hereinafter. Lastly, each
terminal block 62a includes a ramped latch boss 84 for
snapping behind upper and lower ramped latch bosses 86
(Fig. 2) when terminal module 18 is inserted or assembled
into opening 3s6.

Figures 2, 5 and 6 show how terminal blocks 62a
clamp ground plate 68 therebetween. In assembly of
terminal module 18, the ground plate is located between the
two terminals of each terminal block 62a as best seen in
Figure 5. Figure 6 shows that each terminal block 62a
includes an interior cavity 88 for receiving a barbed -
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locking tongue 90 integral with the ground plate which may
be stamped from sheet metal material. Although the
terminal blocks can be considered to clamp the ground plate
when the module is inserted into opening 36 in connector
housing 12, in initial assembled condition, the terminal
blocks actually are locked onto the ground plate by means

.0f locking tongues 90 within cavities 88 by an interference

fit therebetween.

As best seen in Figures 5 and 6, ground plate:’é6s.
includes a slot 92 which has a chamfered mouth 92a at the
front of terminal module 18. In other words, the slot
opens in a mating direction of the connector.
Specifically, referring back to Figure 1, ground plate 68
is located in a vertical groove 94 in mating portion 22 of
dielectric housing 12, and mouth 92a opens in mating face
28 of the housing. For purposes to be described in greater
detail hereinafter, a horizontal slot -or groove 96 also is
formed in the mating portion of the dielectric housing,
intersecting groove 94 and ground plate 68 iJi a cross-
shaped configuration. It also should be noted that
passages 42 are located individually in each of four
quadrants defined by grooves 94 and 96. Lastly, and
referring to Figure 2, when high speed signal transmission
terminal module 18 is inserted or assembled into opening 36
in_dielectric housing 12, with tail aligning device 20
pPreassembled thereto, a pair of dielectric partitions 98 of
the tail aligning device are located on opposite sides of
ground plate 68, between the ground plate and the longer of
the terminal tails 66 on opposite sides of the ground
plate.

The invention contemplates a novel electrical
connector system wherein connector 10 (Figs. 1 and 2) is
mateable with a second or complementary connector in a
unique manner for providing an jinterengaging grounding
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connection with high speed signal transmission terminal
module 18. More particularly, Figures 7-9 show the high
speed signal transmission terminal end of a second or
complementary electrical connector, generally designated
100.. " The entire connector is not shown, because the
inventive concept is directed to the grounding
interconnection with terminal module 18.

Specifically, a second high speed signal
transmission terminal module, generally designated 102,
includes a pair of inner terminal blocks 102a and 102b
which clamp a second ground plate 104 therebetween. Each.
terminal block 102a and 102b mount a pair of terminals 106
which are terminated to respective conductor wires 108.
The terminals are mounted within the terminal blocks so
that contact or terminal portions 110 project forwardly
from the terminal blocks, with two contact portions from
each terminal block being located on each opposite side of
ground plate 104, as best seen in Figure 8. Inner terminal
blocks 102a and 102b, in turn, are snapped within a pair of
outer terminal blocks 102c and 1024 by means of ramped
latch bosses 111 on the inner terminal blocks which latch
behind shoulders 1lla of the outer terminal blocks.

Connector 100 also is a shielded electrical
connector and includes a shield member 112 having a
forwardly projecting shroud portion 114 which is adapted to
surround and engage shroud portion 44 of shield 14 of
connector 10 as best seen in Figure 1. Shield 112 has a
plurality of apertures 116 for snap-latch engagement with
ramped latch bosses 118 molded integrally with outer
terminal blocks 102c and 102d as best seen in Figures 7 and
9.

The means for clamping ground plate 104 between
terminal blocks 102a and 102b is best shown in Figure 9.
Specifically, the ground plate has a hole 120 through which
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a post 122 from terminal block 102b projects. The post
extends through the hole in the ground plate and into a
recess 124 in terminal block 102a. Although post 122 could
be press~fit within recess 124 for preliminary assembly of
the terminal 'blocks and the ground plate, once this
subassembly is inserted into shield 112 as shown in Figure
9, the terminal blocks are effective to clamp the ground
plate therebetween. '
Referring back to Figures 7 and 8, ground plate
104 has a spring finger 126 stamped out of the center
thereof. The spring finger is cantilevered about a point
128. The spring finger has a pair of dimples 130 formed
therein, the dimples being most clearly shown in Figure 9.
The maﬁing interconnection of connectors 10 and
100, along with the functional grounding interconnection
between terminal modules 18 and 102, now will be described.
Reference particularly should be made to Figure 1 wherein
mating face 28, along with cross-shaped grooves 94 and 96
are shown most clearly. When connector 100 is mated with
connector 10, shroud portion 114 of shield 112 of connector
100 mates about shroud portion 44 of shield 14 of connector
10 in a telescoping fashion. Contact portions 110 of
terminals 106 enter into passages 42 in the mating face 28
of connector 10, whereupon contact portions 110 mate with
contact portions 64 of terminals 80 of high speed Signal
transmission terminal module 18. During this mating
assembly, ground plate 104 (Figs. 7-9) enters groove 96
(Fig. 1) in mating face 2s8. When fully mated, ground
plates 104 and 68 define a cross-shaped grounding structure
therebetween, with one pair of the mating terminal contact
portions 64 and 110 being located in each gquadrant defined
by the cross-shaped gfounding structure of the
interengaging ground plates. Spring finger 126 and detents
130 of ground plate 104 enter slot 92 of ground plate 68
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Claims

An electrical connector system which includes a
shielded connector (10) for mating with a complementary
connector (100) along a mating axis, the shielded
connector (10) having a dielectric housing (12) with an
opening (36), a grounding terminal module (18) adapted
to be inserted into thé opening (36) and an outer
conductive shield member (14) generally surrounding a
mating portion (22) of the dielectric housing (12),

characterized in that

the module (18) includes a ground member (68) clamped by
and between a pair of dielectric terminal blocks (62a),
and at least one terminal (80) mounted in each terminal
block (62a).

2. The electrical connector system as set forth in

claim 1 wherein said ground member (68) comprises a
generally planar ground plate (68).

3. The electrical connector sysﬁem as set forth in

claim 1 or 2 wherein said complementary connectory (100)
includes a generally planar ground plate (104) for
engaging the ground plate (68) of the grounding terminal
module (18), one of the ground plates (68) of the module
(18) and the complementary connector (100) including a
slot (92) for receiving the other ground plate (104) and
thereby defining an interengaging cross-shaped grounding
structure therebetween.

The electrical connector system as set forth in

S
\\!\\\\1\\\\\}\\\1\\\\\}\\\\}\
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“wherein said ground nenber (68) conprises a gengr gty ptamar—ground
plate (68). 3. The el ectrical connector dyqt offth in
claim1l or 2 wherein said conplenentary connectory (1 0??1%0??]&9{]%5 a
general |y planar ground plate (104) for. engagi ng el (68)

14 -

of the groundi ng term nal
claim 3 wherein said ground plate (104) of the

complementary connector (100) is clamped by and between
a pair of terminal blocks (102a, 102¢; 102b, 102d) each
mounting a pair of terminals (106).

S. The electrical connector systems as set forth in
any of claims 1 to 4 wherein each dielectrical terminal
block (62a) and terminal block (102a, 102c¢; 102b, 1024)
mounts a pair of terminals (80, 106) in a spaced '
disposition such that one terminal (80, 106) is located
in each of four quadrants defined by the cross-shaped
grounding structure of the interengaging ground plates
(68, 104).

6. The electrical connector system as set forth in

| any of claims 1 to 5 wherein said complementary
connector (100) comprises a shield member (112) adapted
to surround and engage the shield member (14) of that
shielded connector (10).

7. The electrical connector system as set forth in
claim 1 wherein said terminal blocks (62a) and/or said
terminal blocks (102a, 102c; 1025, 102d) are fabricated
of molded plastic material with the respective terminals
(80, 106) thereof being inserted molded therein.

_—
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ABSTRACT

GROUNDING ELECTRICAL CONNECTORS

A grounding electriéal,connector system includes
first and second mateable connector modules (18, 100) each
having dielectric blocks (62, 102) mounting a plurality of
terminals (80, 106) and a ground plate (68, 104). The
ground plates of the connector modules interengage with. one
another in a cross-shaped . grounding . configuration
therebetween. The terminals (80, 106) of the connector
modules (18, 100) are located in spaced dispositions such
that a pair of mating terminals from each connector module
is located in each of four guadrants defined by the cross-
shaped grounding structure of the interengaging ground
plates (68, 104).

FIGURE 1.
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conpl enent ary' connector (100) is clanped by and between a pair of

term nal bl ocks (102a, 102c; 102b, 102d) each nmounti ng @ | four
ter:minals (106). 5. The el ectrical connector syst'é'n‘i:’q'%ggmgfsu"yt q
in any of claims 1 to 4 wherein each dielectrical térinal bl ock
(62a) and terminal block (102a, 102c;" 102b, 102d) unt 2 & NGV N99f
termnals (80, 106) in a spaced _ T




di é"ﬁ'asi tion such that one terninal (80,.106) is |ocated in each of four
quadriants defined by the cross-shaped groundi ng st r uett-e—ef—the

i nt’er engagi ng ground pl ates (68, 104). 6. - ThBERIACEMENT BHEET

connector systemas set forth in any of clains 1 to}5wherermsatd

conpl enment ary connector (100) conprises a shield negbeér éH@V %ot bd
3

S2a
92 /
e4




to surround and engage the shield menber (14) of that
connector (10). 7. The el ectrical connector sys
i 1% claiml wherein said term nal blocks (62a) and/or
bl ocks (102a, 102c; 102b, 102d) are fabricated of nol

material with the respective termnals (80, 106) then
nol ded t herein.
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