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ELECTRICAL CONNECTORS Fi el d of the Invention This invention genegaty

relates to the art of electrical connectowg-and, particularly, t()Ei%ybrld

elettrical connector for accommodati ng both high frequency transm ssions as
wel | as | ower frequency transm ssions. Background of the Invention

" Electrical connectors are used to interconnect signal transm ssion lines to
printed circuit boards, other el ectronSRECIFICATION to ot her conpl enentary

connectors. The transmission:lines transmt signals through a plurality of

conductors which, preferably, are physically separated and
el ectromagnetical ly isol ated aIongipéﬁﬂalﬁéiggﬁﬁﬂﬁglggﬁ

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to a hybrid
electrical connector for accommodating both high frequency

S transmissions as well as lower frequency transmissions.

c of the vent
Electrical connectors are used to interconnect
signal transmission lines to printed circuit boards, other
electronic devices or to other'complementary connectors.
10 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
5 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 1lines typically include coaxial electrical
cables, either in round or flat form, and round cables are
- 20 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
25 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 systen,
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In the electronics industry, particularly the conputer |ndustry, th

predom nant system enbodies a plurality ah-plug-in type connectors in

mat i ng engagenent with receptacle connectors on the conputer, its nmain
printed circuit board or other electronic devices. The transm ssion |ines
typically include coaxial electrical cables, either in round or flat form
and round cabl eslterngtesegedbyebriag uand/preddielectiryci nmateztialsl y aregh
frequency appl [ bet ween various system conponents. C assical

coaxi al desi gns erl ve their characteristic inpedance fromthe
geonetrical relationshi p Berwsdata hprosessinggnpnrpesesct abkes uswaddyer

shiel d menber apdif{ife | NER{¥€BANIpEiPEECHEI CcbRAaLRBEs tBO' aBhieve the
5 necessary characteristics, particularly impedance control
and cross talk control. Coaxial cables are frequently used

in singular, isolated, conductor configurations in high
frequency applications, such as to a high-~speed, high-
resolution video monitor for the transmission of red, green

10 and blue video signals. Most often, the lower speed data
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.

1s This adds to the problem of requiring multiple connectors
in ever-increasing miniaturized and high density
applications.

In order to solve such problems as identified
immediately -above, an improved electrical connector was

20 designed as shown 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 shows an electrical connector
which terminates both high speed signal transmission lines
and the slower data transmission lines in a unique manner

25 providing a common ground system for all of the high
frequency conductors to  reduce the number of
interconnections predominant in the prior art and to
increase signal contact density while maintaining a desired
impedance level.

30 The present invention is directed to further
1mprovements in electrical connectors of the character .
described above and of the type shown in the 5,102,353
patent. In particular, this invention is directed to
reducing capacitive coupling and crosstalk between the
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‘gi vén i npedance, signal conductor size and dielectric material, an3ovaPa kP

out si de di nension is defined. In order to ipcrease signal density and
reduce the overall outside dinensions of a transm ssion |ine connector
system -2- alternate geonetries and/or dielectric nmaterials are

required. For data processing purposes, cables usually utilize tw sted
pairs of conduct or arréayis £ el GRS P SHidina I Ayl 1isS neS 1okt spded’ H¥ta

| npedance control terminals of the high and low speed transmission lines.

Summary of the Invention

An object, therefore, of the invention is to
-1 provide a new and improved electrical connector for

interconnecting signal transmission 1lines in electronic
devices such as computers or the like.
In the exemplary embodiment of the invention, an
electrical connector is provided as an interface between a
10 plurality of transmission lines and an electronic device
such as a printed circuit board of the device. The
connector is a shielded electrical connector for mating
with another electrical connector along a mating axis, and
the shielded connector includes an elongated dielectric
15 housing having a mating face generally perpendicular to the
mating axis. An outer conductive shield member generally
~surrounds a portion of the dielectric housing for mating
with the another electrical connector.
A first region of the dielectric housing has a
20 plurality of lower speed data terminals mounted therein of
a first given array for interconnection with a plurality of
first terminals of the another connector. A second region
of the housing has a plurality of high speed signal
terminals mounted therein of a second given array for
25 interconnection with a plurality of second terminals of the
another connector. The first given array of terminals are
spaced from the second given array of terminals
longitudinally of the housing.
The invention contemplates providing an opening
30 or air gap in the dielectric housing between the first and
second arrays of terminals. The air gap defines an air
reservoir to reduce the capacitive coupling and crosstalk
between the high speed signal terminals and the lower speed
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and cross talk control. Coaxial cables are frequently used in 93m3d8PaEP

| sol at ed, conductor configurations in high frequency applications, such as
to a high-speed, high- resolution video ndfiTt or for the transnission of
red, green and bl ue video signals. Mst often, the | ower speed data
transm ssion lines are separated fromthe high speed signal transm ssion

o over Conacd B EaBRNRIRY SERCUflod 0B Bk i bR YRRl

lines. This addfiscomtipuonsecdislecsyic: iqapditicr withimether dnsulative

ever - i ncreasi ng Hays g’ iiﬁ?%hé‘_”f'onahio?h an 8831 Pocker Idd i Sor!| P12sEiE
to solve such probleng”as ideptifje . .

material. This air pocket establishes a region of reduced

5 electric permittivity, compared to the general | housing

material, thereby reducing capacitive coupling between

electrical conductors separated by and on opposing sides of

the air pocket barrier. This reduced capacitive coupling

- will reduce electrical field coupling of the conductive

10 elements distributed across the air pocket barrier thereby

reducing cross-talk.

As shown herein, the air gap is provided by a
slot extending transversely of the elongated housing
between the two arrays of terminals. The slot is of a

15 generally uniform width and extends into the mating face of
the dielectric housing.

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

20 drawings.
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i mredi ately above, an inproved electrical connector was desi gnéB-d$50sHPwn
in U S Patent No. 5,102,353 to Brunker et al, dated April 7, 1992 and
assigned to the assignee of this inventiormr®That patent shows an el ectrica
connector which term nates both high speed signal transm ssion |ines and
the slower data transm ssion lines in a unique manner providing a conmon
ground system fo. I f th Lgh freguen .conduct ors to reduce

t he nunber the prior art and to

i ncrease signal contact deffhetfeatutesnef tthhiishiimyeatdeni whilchngeelhaldeved

l'evel . The preseg ﬁé‘Vtgt?‘&%ﬁ;hi-% St Forth WA thUphPeichTREEG BN Ehd hppend-

el ectrical connectors Q character . .
ed claims. The invention, together with its objects and
5 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
10  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; and '
FIGURE 3 is a vertical section through the
s dielectric housing of the connector, taken generally along
line 3-3 of Figure 1.
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descri bed above and of the type shown in the 5,102, 353 patent. 37470 EP
particular, this invention is directed to_reducing capacitive coupling and
crosstal k between the -3- arrays of hlgﬁ speed signal term nals and

| ower speed data term nals of the high and | ow speed transm ssion |ines.
Summary of the Invention An object. t her ef ore, of the |nvent|on Is to
provi de a new ang - - b P& - 8sti ng signal
transnission |ines rn elec

Referrlng to the drawznqs in greater detail, and
‘first to Figures 1 and 2, the invention is embodied in a
hybrid electrical connector, generally designated 10, for

5 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, éenerally
designated 12, a conductive shield, generally designated

pRe] 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

1s 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

20 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 Qdielectric

25 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

30 Figure 2, the rear of dielectric housing 12 includes a
receptacle area 34 for receiﬁing'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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devj ces such as conputers or the like. In the exenplary enbodi nehtif Fhe
“invention, an electrical connector is prOV|C7ded as an interface between a
plurality of transmission lines and an ele roni c device such as a printed
circuit board of the device. The connector is a shielded electrical
connector for mating with another el ectri cal connector along a mating axis,

and the shi el dedegeanpshg’ ol Udesaning! QRAARH 46 ! colddiryioush na a0

a mating face genera er pend |cu it ting axis. out er
conducti ve shi eIW%ﬁﬁellrgéiﬁﬂ afrgntufasends e?%o‘F?‘Fb‘FHoP"Fﬁé"Gl @Re Qfr jthe

housi ng for natidieletbribe @iy KALCar ifdistc iy 1Rft O6f Pabbhgls’ a@ ofowf
the dielectric hous'fglng aa plurality of lower speed data contacts or
-1 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 forwardly projecting,
10 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
15 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
20 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
25 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
30 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 at a right-angle to a mating axis of the
connector perpendicular to mating face 28.
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plurality of lower speed data terminals nounted therein of a fi9g3st15@i \EBPh
array for interconnection with a plurality of first termnals of the

anot her connector. A second region of the=Beusing has a plurality of high
speed signal term nals nmounted therein of a second given array for
interconnection with a plurality of second termnals of the another
connector. The first given_array_of termnals are spacgd fyomthe second

given array of terninals |BeRe¥dH¥al | pigh  nEPREAsi F1L9 i FFansmyssion
cont enpl at es pr ceexhirgabnmogabengsoinalndesp a modudath dleck iconsuirlictjon,

ot reservor 1 | SRKREEY s RehaBaVha, oK Roburitd atpautRlty B nath
speed signal terminals each having a forwardly projecting
5 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 at a right-angle to
10 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,

15 has tails 70 pfoj ecting 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

20 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

25 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

30 as indicated by arrow "A® in Figure 2. This subassembly
then is assembled to dielectric housing 12 in the direction -
of arrow "B" by inserting data <transmission terminal
modules 16 into receptacle area 34 and high speed signal
transmission term;i.nal module 18 into opening 36, as tail
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bet ween t he hi gh speed signal termnals and the | ower speed %&E%?o EP

term nal s.

In essence, the air gap establj_shes a discontinuous dielectric

condition within the insulative housing in the formof an air pocket devoid
~of plastic material. This air pocket establishes a region of reduced
"electric permttivity, conpared to the general housing material, thereby

' reduci ng capaci tamzﬂszael | aavipeevego eérfaéscaheﬁmucgﬁéévéepawt esif bytrand

on opposi ng si de
re

coupling wll

e aIL ﬁocket barrier. This reduced capacitive
EéFr 23PLPPel d coupling of the conductive
Referring to Figure 3 in conjunction with Figure

1, generally the invention is directed to means for
modifying the dielectric constant of dielectric housing 12
to reduce the capacitive coupling and crosstalk between the
high speed signal terminals of high speed signal
transmission terminal module 18 and the lower speed data
terminals of data transmission terminal module 16. More
particularly, as described above, passages 40 in mating
face 28 (Fig. 1) of the dielectric housing define a first
given array of the lower speed data terminals, and passages
42 define a second given array of the high speed signal
terminals. It can be seen in Figure 1 that the first given
array of terminals defined by passages 40 is spaced
longitudinally. of the second given array of terminals
defined by passages 42. The invention contemplates that a
slot or opening 80 be formed or molded in dielectric
housing 12 between the two arrays of terminals. 1In the
preferred embodiment of the invention, the slot is located
in forwardly projecting mating portion 22 of the housing as
best seen in Figure 3. 1In other words, this location is
between the interconnections of the contact or terminal
portions 58 and 62 (Fig. 2) of the terminals and the
contacts or terminals of the complementary mating
connector. The slot extends transversely across the mating
portion 22 of the housing, inwardly from mating face 28 and
is of a generally uniform width.

Slot 80 forms an air gap or air reservoir to
reduce the capacitive coupling and crosstalk between the
high speed signal terminals and the lower speed data.
terminals. In essence, the air gap forms a discontinuity
in the dielectric material of the housing thus reducing the
dielectric constant of the region and therefore the

\
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el ements distributed across the air pocket barrier thereby red®3-150 EP
cross-talk. As shown herein, the air gap is provided by a slot extending
transversely of the el ongated housing betwk@n the two arrays
of-.-termnals. The slot is of a generally uniformw dth and extends into
the mating face of the dielectric housing. Oher objects, features and

- adVantages of the invention wll. be apparent fromithe follow.ng detailed
“description takéﬁPP?F%Bhﬁ%c??BﬂiQP?H°£h &t YRy AR  positioned

across the air gap. This reduces the cross~talk between
the terminals in the first and second arrays of terminals.

Lastly, Figure 3 shows that dielectric housing 12

5 includes at least one mounting peg 82 for mounting within
an appropriate mounting hole in the printed circuit board,
along with a plurality of downwardly projecting standoffs
84 for spacing the housing/connector from the board.
Partitions 85 project upwardly from tail aligning device 20

10 on opposite sides of ground plate 68, between the ground
plate and terminal tails 66. In addition, Figure 1 shows
that a plurality of holes 86, iﬁcluding' holes 86a in
communication with slot 80, project inwardly of mating face
28 of the housing. These holes simply are core-out holes
1s used to facilitate molding the unitary housing.

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
examples and embodiments, therefore, are to be considered

20 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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-5-, Brief Description of the Drawi ngs The features of this i nvetR TP WFE ch
;are believed to be novel are set forth vm't_lg particularity in the append- ed
.clainms. The invention, together with its o jlects and_t he advant ages
‘thereof, may be best understood by reference to the foll ow ng description

“taken in conjunction with the acconpanyi ng draw ngs, - i “m ﬂml“mmumll
reference nunerappairmgntify like el enents inthefigurH H ’
FIGURE 1 is a perspective view of the front or nmating stde® oft a® efectri cal

connect or enbodyi ng the concepts of the invention;

1. In a shielded electrical connector (10) for
mating with another electrical connector along a mating
axis, the shielded connector including a dielectric housing
(12), an outer conductive shield member (14) generally

5 surrounding a portion (22) of the housing for mating with
the another electrical connector, a first region of the
housing having mounted therein a plurality of first
terminals (58, 60) in a first given array for electrical
connection with a plurality of first terminals of the

10 another connector, and a second region of the housing
having mounted therein a plurality of second terminals (64,
66) in a second given array for interconnection with a
plurality of second terminals of another connector, the

_ first given array being spaced from the second given array

15 of terminals, |

characterized by:

an opening (80) in the dielectric housing (12)
between the first and second arrays of terminals to define
an air reservoir to reduce the capacitive coupling and

20 crosstalk between the terminals in the first and second
arrays thereof.

2. In a shielded electrical connector as set
forth in claim 1, wherein said opening comprises a slot
(80) extending transversely between the two arrays of
25 terminals.

; This Sheet Has Been Replaced -

[Ty




FI GURE 2 is an expl oded perspective view | ooking toward. the_r_emggf
t he connector; and FIGURE 3 is a vertical_ ectl on through the dielectric

housi ng of the connector, taken generally along lin

-6- Detailed Description of the Preferred Enbodi mrﬂimﬁmmmmﬂﬁu

drawi ngs in greater detail, and first to Figures 1 ahd 2, ‘th& |hve’ht|on is

embodi ed in a hybrid el ectyj calinCaNgsi f1dedeBteatiicaesiciieastold, as Oket
forth in claim 1, wherein said slot (80) is of a generally
uniform width and extends into the housing (12) from a
mating face (28) thereof.

5 - 4. In a shielded electrical connector as set
forth in claim 1, wherein said dielectric housing is
generally elongated, and said outer conductive shield
member includes a generally rectangular opening positioned
about said shield member.
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term nating both the conductors of slower data transm ssion |i88s18ddEPhe
- conductors of high speed or high frequency transm ssion |ines. Mor e
-particularly, electrical connector 10 imdBeodes a diel ectric housing,
general ly designated 12, a conductive shield, generally designated 14,

data transm ssion termnal . nodul es, general ly designated 16 (Fig. 2),
a high speed signal transmni ssion terminal nodule, generally designated 18,
and a tail alig2§§§5¥gnce, general |y designated 20. The overal |

confi guration OELBOTRICATI CONNEGPORS!? and conductive shield 14 define a
general ly rectangul ar electrical .connector. Dielectric housing 12 includes
a forwardly '

A shielded electrical connector is disclosed for

mating with a complementary electrical connector. The
-] shielded connector includes a dielectric housing (12). A
first region of the housing has a plurality of first
terminals (58, 60) mounted therein in a first given array
for interconnection with a plurality of first terminals of
the complementary connector. A second region of the
10 housing has a plurality of second terminals (64, 66)
mounted therein in a second given array for interconnection
with a plurality of second terminals of the complementary
connector. An air gap (80) is provided in the dielectric
housing (12) between the first and second arrays of
15 terminals to form a barrier to reduce the capacitive
coupling and crosstalk between the terminals in the first

and second arrays thereof.
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directed, generally rectangular mating portion 22 projecting
forwardly froman enlarged, transversely outwardly projecting flange
portion 24 as best seen in Figure 2. A pair of triangulated side w ngs 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 nol ded of dielectric material {k@h as plastic or the like, and a
pair of ranped |atch bosses 30 are nolded integral with and project
outwardly fromboth the top and bottom of flange portion 24 as seen in
Figure 2, for l|atching interengagenent wth conductive shield 14 as

descri bed hereinafter. As seen in Figure 2, the rear of dielectric housing
12 includes a 46

12

84

82
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receptacle area 34 for receiving data transm ssion term nal nodul es 16, and

an gpening 36 for receiving high speed signal transm ssion term nal nodul e

18, Gooves 38 are fornmed on the inside of side wings 26 for slidingly

i -7- 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

“artay of passages 40 for receiving a plwﬁgk%fy of | ower speed data contacts
g “tonnector, and a

“or terminals fromthe conplenentary nmati
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second array of passages 42 for receiving a plurality of high speed
signal contacts -~or termnals of the conplenept-aty-~connectar

Conductive shield 14 has a forwardly projecting, er{g LACENEN B SHBETS| y SG

shaped shroud portion 44 for surrounding mating p| iRpscrintiont: pages! ecto ipaged ...
housi ng 12, along with a peripheral facd-plate poj tR &iaitgs)f or: paghibnans ipagdd/.u..
covering the front surface of flange portion 24 Mlﬁka\hmga)n@agéﬂié'e,smipgg@ Y,

.....

has a pair of rearwardly projecting flanges 48, eadhAbsange hpuged s (P Paged . =

.....

of latch apertures 50 forned therei air_of legs 52 project rearwardly
from opposite sides of peripheral fﬁ%@—ﬁﬁ-ﬁ&%%%ﬁc : t‘i QPATE  OF 3SECERS . /21
termnating in a bifurcated boardl ock L ———

L CAL CONNECTORS

Field of the Invention _

. This invention generally relates to the art of
electrical connectors and, particularly, to a hybrid
electrical connector for accommodating both high frequency
transmissions as well as lower frequency transmissions. '

~ 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 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 derive their
characteristic impedance from the geometrical relationship
between the inner signal conductors and the outer shi_eld
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 systen,
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£ 3
54 which is insertable into an appropriate nounting hole i
circuit board and for interconnection with a ground circu
“in.the hole. The conductive shield is fabricated of stanpe
sheet nmetal and is assenbled to dielectpic housing 12 as sh
whereupon ranped | atch bosses 30 snap Tffo | atching engage
. apertures 50 of the shield. H'gh speed signal transm ssionft
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inal _nodul

" 16 have elongated dielectric blocks 56 within which a plur

allty of data

S

transm ssi on Jifdp Qs magQFhQEEEEs”D.'algg??;ﬁrg.&ig?é%%% ”SHE

i ncl ude contact or ter portions

proj ec? i ntcelarﬁw -

“first array deprEedes 40 (Fig. 1).

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 frequently used
in singular, isolated, conductor configurations in high
frequency applications, such as to a high-speed, high-
resolution video monitor for the transmission of red, green
and blue video signals. Most often, the lower speed data
transmission lines are separated from the high speed signal
transmission 1lines. 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 problenm of'requiring multiple connectors
in ever-increasing miniaturized and high density
applicatiens. _

In order to solve such problems as identified
immediately above, an improved electrical connector was
designed as shown 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 shows 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 system for all of the high
frequency conductors to reduce the number of
interconnections predominant in the prior art and “to
increase signal contact density while maintaining a desired
impedance level. |

The present invention is directed to further

improvements in electrical connectors of the character )

described above and of the type shown in the 5,102,353
patent. In particular, this invention is directed to
reducing capacitive coupling and crosstalk between the

The data transm ssion term nals have -
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p6rtio%s 60 projecting fromthe rear of blocks 5

downwardly at a right-angle to a mating axis of the conmRECLACEMENTPEHIRTC

to mating face 28. -8- Cenerally, hi gh speed silg
modul e 18 includes a nodul ar bl ock constructi
designated 62, for nounting a pluralit$=of high speed
having a forwardly projecting contact or term nal port
projecting into a respective one of the second array o

t er m-nal

1)

o83 FUR B <

64 (|:|n

of

passages "42 (F|g.

arrays of high speed signal terminals and lower speed data
terminals of the high and low speed transmission lines.

Summary of the Invention
An object, therefore, of the invention is to
provide a new and improved electrical connector for

'interconnecting signal transmission lines in electronic -

devices such as computers or the like.

In the exemplary embodiment of the lnventlon, an

electrical connector is provided as an interface between a

plurality of transmission lines and an electronic device .

such as a printed circuit board of the device. The
connector is a shielded electrical connector for mating
with another electrical connector along a mating axis, and
the shielded connector includes an elongated dielectric
housing having a mating face generally perpendicular to the
mating axis. An outer conductive shield member generally
surrounds a portion of the dielectric housing for mating
with the another electrical connector. '

A first region of the dielectric housing has.a
plurality of lower speed data terminals mounted therein of
a first given array for ihterconnection with a plurality of
first terminals of the another connector. A second region
of the housing has a plurality of high speed signal
terminals mounted therein of a second given array for
interconnection with a plurality of second terminals of the
another connector. The first given array of terminals are
spaced from the second given ‘éfray of terminals
longltudlnally of the housing.

The invention contemplates providing an opening
or air gap in the dielectric housing between the first and
second arrays of terminals. The air gap defines an air
reservoir to reduce the capacitive coupling and crosstalk
between the high speed signal terminals and the lower speed

ar
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in mating face 28 of the dielectric housing. The hi gh speed signal

transm ssion termnals have tail portions 66 projecting rearwardly and
downwardly at a right-angle to the mating axis of the connector. As will be
‘described in greater detail hereinafter, high speed signal transm ssion
term nal nmodul e 18 includes a ground plate 68 | ocated between two pairs of
termnal tails 66 of the signal transm ssion term nal nodule. The ground
plate, itself, has tails 70 projecting downwardly therefrom Tails 60 of
the terminals of data transm ssion nodules 16, tails 66 of the signal

term nal s of Aata dp=mdimalmal tImnessascen tke nadzl gapluéstdBlishesaia s 70

of ground plagg 88,2lhudus a&f&f&&v}ﬂ{ SRR wilfin the insulative
- housing in the form of an air pocket devoid of plastic
material. This air pocket establishes a region of reduced
electric permittivity, compared to the general housing
‘material, thereby reducing capacitive 'coupling between
electrical conductors separated by and on opposing sides of
the air pocket barrier. This reduced capacitive coupling
will reduce electrical field coupling of the conductive
elements distributed across the air pocket barrier thereby
reducing cross-talk. _

As shown herein, the air gap is provided by a
slot extending transversely of the elongated housing
between the two arrays of-terminals. The slot is of a
generally uniform width and extends into the mating face of
the dielectric housing.

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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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 transmi ssion terminals and a second array of apertures 74 for
receiving tails 66 of the terminals of high speed signal transn ssion
terminal block 18. In assenbly, tail ali™§T ng device 20 is assenbled to
termnal nodules 16 and 18 by insertion of the tails of ‘the termnals into
~apertures 72,74 as described above, and as indicated by arrow "A" in Figure
9 dLeIectrlc housing 12 in the
F=f11Se hor-dara=2ra9®i ssi on terninal

The features of thls 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; and

FIGURE 3 is a vertical section through the
dielectric housing of the connector, taken generally along
line 3-3 of Figure 1.
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modul es 16 into receptacle area 34 and hi gh speed signal transm ssion
term nal nodule 18 into opening 36, as tail -9- aligning device 20
sli.des within grooves 38 of the dielectric housing. Referring to Figure 3
in conjunction with Figure 1, generally Ehe invention is directed to neans
for nodifying the dielectric constant of “dielectric housing 12 to reduce
t he capacitive coupling and crosstal k between the high speed signal
term nal s of high speed signa

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 fregquency
transmission 1lines. - More particularly, electrical
connector 10 includes a dielectric housing, éenerally'
designated 12, a conductive shield, generally deSignated
14, data transmission terminal modules, generally
designated 16 (Fig. 2), a high speed signal transmission
terminal moduie, generally designated 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 hoﬁsing 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'recéiving 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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transm ssion-termnal nodule 18 and the | ower speed data term nals of data
transm ssion terminal nodule 16. Mre particularly, as described above,
passages 40 in mating face 28 (Fig. 1) of the dielectric housi ng define a
first given array of the | ower speed data term nals, and passages 42 define
a second given array of the high speed "'s"i'gnal term naI s. It can be seen in
Figure 1 that the first given array of term nals defined by passages 40 is
spaced longitudinally of the second given array of terninals defined by

B rorded 1 n M LRLRE LRI dvIYe By O 1 ORAT P Bl 4 T

t he preferredanel Fentthe fnentn\fm @8 Qihein%tmglporbtaneBZ 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 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 1latching
engagement within latch apertures 50 of the shield.

High speed sighal 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 at a right-angle to a mating axis of the
connector perpendicular to mating face 28.
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in forwardly projecting mating portion 22 of the housing as best seen in

Fi gure 3.

In other words, this location is between the interconnections of

the contact or termnal portions 58 and 62 (Fig. 2) of the termnals and
the contacts or termnals of the conplenentary mati ng connector. The sl ot
extends transversely across the mating=Bortion 22 of the housing, inwardly

frommti

ng face 28 and is of a generally uniformw dth. Slot 80 fornms an

air gap or air reservoir to reduce the capacitive coupling and crosstal k
- between the high speed signal_termnals and the | ower

d data. .
~terminals. In essence, $¢ReXR}lyap MHIh asBﬁggont$+Eﬁg Efi*ﬁ€$§a$§§F88tric

: materi al

of sl NBodivé 18d4acNgdeBea 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 portioné 66
projecting rearwardly and downwardly at 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 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 -
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
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dielectric constant of the region and therefore the -10- capacitive
coupling of the conductive term nals positioned across the air gap. This
reduces the cross-talk between the termnals in the first and second arrays
of termnals. Lastly, Figure 3 shows that dielectric housing 12 includes at
| east one mounting peg 82 for nounting_g_thin an appropriate nounting hole
in the printed circuit board, along with a plurality of. downwardly
proj ecting standoffs 84 for spacing the housing/connector fromthe board.

aligning device 20 slides within grooves 38 of the
dielectric housing.

Referring to Figure 3 in conjunction with Figure
1, generally the invention is directed to means for
modifying the dielectric constant of dielectric housing 12
to reduce the capacitive coupling and crosstalk between the
high speed signal terminals of high speed signal
transmission terminal module 18 and the lower speed data
terminals of data transmission terminal module 16. More
particularly, as described above, passagés 40 in mating
face 28 (Fig. 1) of the dielectric housing define a first
given array of the lower speed data terminals, and.bassages
42 define a second given array of the high speed signal
terminals. It can be seen in Figure 1 that the first given
array of terminals defined by passages 40 is spaced
longitudinally of the second given array of terminals
defined by passages 42. The invention contemplates that a
slot or opening 80 be formed or molded in dielectric
housing 12 between the two arrays of terminals. In the
preferred embodiment of the invention, the slot is located
in forwardly projecting mating portion 22 of the housing as
best seen in Figure 3. In other words, this location is
between the interconnections of the contact or terminal
portions 58 and 62 (Fig. 2) of the terminals and the
contacts or terminals of the cbmplementary mating
connector. The slot extends transversely across the mating
portion 22 of the housing, inwardly from mating face 28 and
is of a generally uniform width.

Slot 80 forms an air gap or air reservoir to
reduce the capacitive coupling and crosstalk between the
high speed signal terminals and the lower speed data-
terminals. In essence, the air gap forms a discontinuity
in the dielectric material of the housing thus reducing the
dielectric constant of the region and therefore the

CEPLACEMENT SHEET |

23 AUG 1996




¥

Partitions 85 project upwardly fromtail aligning device 20 on opposite
sides of ground plate 68, between the ground plate and termnal tails 66.
In addition, Figure 1 shows that a plurality of holes 86, including holes
86a-in comunication with slot 80, project inwardly of mating face 28 of
the housing. These holes sinply are cargyout holes used to facilitate

nol ding the unitary housing. It will be understood that the invention may
be embodied in other specific forns w thout departing fromthe spirit or
central characteristics thereof. The present exanpl es and enbodi nents,

therefore, argapfchei¢ensbdplinyidf athe rahnitdves tdrmistals ipos jdnicbnet
restrictive, and L0CehQVely YhgS "BhilOrBEubll RE SRR Wl
the terminals in the first and second arrays of terminals.

Lastly, Figure 3 shows that dielectric housing 12
includes at least one mounting peg 82 for mounting within
an appropriate mounting hole in the printed circuit board,
along with a plurality of downwardly projecting standoffs
84 for spacing the housing/connector from the board.
Partitions 85 project upwardly from tail aligning device 20
on qpposite sides of ground plate 68, between the ground
plate and terminal tails 66. In addition, Figure 1 shows
that a plurality of holes 86, including holes 86a in
communication with slot 80, project inwardly of mating face
28 of the housing. These holes simply are core-out holes
used to facilitate molding the unitary housing.

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
examples 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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her ei n. 1. In a shielded electrical connector (10) for mating with
. anot her electrical connector along a mating- axis, the shielded connector
rincluding a dielectric housing (12), an outer conductive shield nmenber (14)
. general ly surrounding a portion (22) of the housing for mating with the
!another el ectrical connector, a first keggkon of the_housing having nounted
'therein a plurality of first termnals (58, '60) in.a first given array for

efeetrtealcomeetlon witha plurat ity of Frrstter R AR I

- CLAIMS

1. In a shielded electrical connector (10) for
mating with another electrical connector along a mating
axis, the shielded connector including a dielectric housing
(12), an outer conductive shield member (14) generally
surrounding a portion (22) of the-housing for mating with
the another electrical connector, a first region of the
housing having mounted therein a plurality of first
terminals (58, 60) in a first given array for electrical
connection with a plurality of first terminals of the
another connector, and a second region of the housing
having mounted therein a plurality of second terminals (64,
66) in a second given array for interconnection with a
plurality of second terminals of another connector, the
first given array being spaced from the second given array
of terminals,

characterized by:

an opening (80) in the dielectric housing (12)
between the first and second arrays of terminals to define
an air reservoir to reduce the capacitive coupling and
crosstalk between the terminals in  the first and second
arrays thereof.

2. In a shielded electrical connector as set
forth in claim 1, wherein said opening comprises a slot
(80) extending transversely between the two arrays of
terminals. |
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anot her connector, and a second region of the housing having nounted
therein a plurality of second termnals (64, 66) in a second given array
for interconnection with a plurality of second term nals of another
-connector, the first given array being spaced fromthe second given array

“of ‘terminals, characterized by: an openi ng (80) in t ' si ng

(12) between the first and second arrays £=t er mi nal m m m H‘W Efr

reservoir to reduce the capacitive .coupling and cross ween t

termnals in the first and second arrays thereof. 2. In a shielded

el ectrical connector as sef, In a shielded electrical connector as set
forth in claim 1, wherein said slot (80) is of a generally
uniform width and extends into the housing (12) from a

mating face (28) thereof.

4'. In a shielded electrical connector as set
forth in claim 1, wherein said dielectric housing is
generally elongated, and said outer conductive shield
member includes a generally rectangular opening positioned
about said shield member.
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. " R
forth in claim1l, wherein said opening conprises a slot (80) extending
transversely between the two arrays of term nals. REPLACEMENT SHEET 3.
In a-shielded el ectrical connector as set forth in claiml, wherein said
slot~(80) is of a generally uniformw dth and extends into the housing (12)
froma mating face (28) thereof. 4. | E3shi el ded el ectrical connector as
set forth in claiml, wherein said dielectric housing is

STRACT
ELECTRICAL CONNECTORS

" A shielded electrical connector is disclosed for

- mating with a complementary electrical connector. The
shielded connector includes a dielectric housing (12). A
first region of the housing has a plurality of first
terminals (58, 60) mounted therein in a first given array
for interconnection with a plurality of first terminals of
the complementary connector. A second region of the
housing has a plurality of second terminals (64, 66)
mounted therein in a second given array for interconnection
with a plurality of second terminals of the complementary
connector. An air gap (80) is provided in the dielectric
housing (12) between the first and second arrays of
terminals to form a barrier to reduce the capacitive
coupling and crosstalk between the terminals in the first
and second arrays thereof. |
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o 3

general | y el ongated, and said outer conductive shield nmenber includes a
general 'y rectangul ar openi ng positioned about said shield nenber.

84
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FIG.3
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