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' ELECTRICAL CONNECTORS

This invention relates to a connection device that

prov:.des .any form of electrical connectxon between two

discre;e electrical cables or alternatively an
electrical cable terminated by a plug and electrically °
"insulated wires. It has application, for example, in

data or telecommunications where a computer terminal

. or telephone instrument is connected by a lead with an

appropriate plug to a jack provided:-in a wall panel.

: The jack requires. :connection. to- data or telephone

cables on the opposite side of-the wall panel.

Arrangements are known in which a. jack is provided on.

a wall panel.the.jack being. connected by -way of ‘a
printed circuit board to.terminal elements which can
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be connected . to. the '.telephone,- wires. Such

arrangements are not easily assembled nor are they |
easily changed when faulty.

An  improvement over this type of arrangement is

‘described in GB-A-2242080. This connector has. a

moulded housin§ with a cavity for recei'ving-'the_ p’ll.ig,
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a first set of connecting elements which can receive

.'insulated wire and make 'electrical contact with the

electrically conductive core and a second ‘set of

contacts which are connected to the first set and"
extend from the first set to _the cavity such that they

can come into electrical contact with cortacts carried

by the" piud. The 'sééond set of contacts for part of

'their extent are located in longitudinal closely

spaced relationship.

In data commnication systems connectors of this type
operate satisfacto:ily at low or moderate data rates.

' As data rates ‘increase however the system connectors

exhibit an impedance imbalance which 1limits the

performance of the systan This impedance imbalance '
is usually measured as “near end crosstalk between -
recognised pairs. Attempts_ have been made to alleviate |
this problem by screening or by rediction in the size
~of the contact elements. These approaches are not

entirely satisfactory and the present invention is

concerned with an alternative solutions.
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The present solution arises partly from a carefui
analysis of the origih of crosstalk in a 'conneci:oi: of
a type described in GB-A-2242080. Our analysis in
which the pairs of contacts are'.'considered as forming
5 a bridge ‘network shows that - the major source of
- crosstalk arises from capacitative imbalance between

the pairs .

The foilowing simple ma_thenati’cal. mﬁdel indentifieé
10 the problem to be solved. A conpmectar of the type

described in GB-A-2242080. is an 8 wire/4 _ pair

cmmecfor. There e:iist_: _sevéral -recognised witing/pa.i.r -

cmfiguraﬁom for | this - connector, but for

simplification and clarification only one of these
15  will be considered in the following analysis. |

It is usual to number the contacts on. the connector
from 1 to 8. The recognised wiring/pair
configurat;ons are defmed as follows: |

20
Wires/Contacts o Recognisad pair configuration
182 ~ Pair 2

386 pair3
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584  Pair 1
7&8 ~  pair 4.

The equzvalent circu.Lt for say pa:.rs 1 & 3 is shown in

'FJ.gure 2 of the draw:.ngs. In this Fi_gu.re.cl. is the_,j
capacitance between -contact;st.' 3-.and - 5‘-,"- Cz.' - is - the".'
capac‘itance - between contacts ' 3 "and 4, c3 the;
_capac:.tance betweeh contacts 5 and 6, and c 4 the_.'

capa_citance between cohj_;act__s_ _6__..a_x_xd 4. RiLis the line )
impedance, '

This equivalent circuit needs to be considersd as . .it.
relates : to both the connector and its mating plug,. .
which is shown schenatically in Figure .3 of the .
.drawmgs. For__ simplicity . this Figure ‘ shows
schematically just the plug and connnector. In the
arranganent the 8 plug cOntacts are shown at .12Q and .
make contact with the - connect.i.ng elements 93 in a
socket of the connector shown at 50. 'rh_e elements 93
extend along parallel paths to.IDC contacts 80.
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Considering Figure 3 and the bridge of Figure 2 it. :

- will be app:eciated that if one. a_séumejs- ..Cl_is unity

thexi '

Cl =1
Cz =.2
c.4 =1

For no crosstalk there must be no current flow through
R. For this- to happen the-bfidge mist be balanced;

that is to-say- - B ) L
G =g
Ca Cs

However for the capacita.nce values given above the

_ relationship in fact gives _

| =
[]
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N
=t
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Clearly the bridge. is. unbalanced and this leads to

crosstalk. A similar situat:.on exists --in = connection

'with pairs 2 and 3 and also between pa:.rs__3 and 4,
-although the capac:.t:.ve _ imbalance is . not g0
~ significant for these pai.r confj.gurations with this '

' connector .

As a result of this analysis we have diecoveted two

ways of minimising crosstalk.

The first is to configure the contacts of a connector

of the type referred to above in such a way that the
capacitative imbalance is reduced.

The second is to provide elements in assoclation -with
said contacts-. which pmvide a controlled capacit.ance-'-
such as to reduce -said--ﬁnbalance. - Any other function
which the element has will be" seoondary to this prime

function.

In both of the above ekan;ples the contact arrangements |
can be organised to balance not only the inherent '_

‘capacitive imbalance of the said connector, but also
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to compensate for ‘the inherent capac:.tive 1.mba1ance of

any associated appropriate plug-.-

The said contact 'a'rrange'ments can also be organised

to compensate for any capacitive - imbalance effects
introduced by the wiring practices associated with the '

- connector or the plﬁg. :

The invention will be described from- now - by way of

example only wu:h particular reference to the
accompanying drawings.. .

In the-drawingsz--. SRS ooz

| Figure 1 . is an exploded - view 'Of La” cohnector

described in GB-A-2242080; " ‘-
Figure 2 is an equivalent circuit - diagram for
two oontact pairs of the connector of

Figure 1;

figure 3 'is a schematic view of the

intercormecting arranganent provided by :
the connector of Figure 1; |
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Figure 4

_ Figures

Figure 6

Fighre 7

~ present _inve_nt;ion,. -

-8 -
is a -perspective' view illustrating a
connector in accordance with the

present invention,

is a schenatic view of an

interconnecting arrangement prov:.ded by

a connector in accordance w:.th the

is a view similar -to figure 2 of an

alternative form of connectcr_ in

accordance  with the present

shcws a modified fom of lea.d frame

wlu.ch uses contrclled capacitance to

balance the connectozj.

Figure 1 shows a connector which is described in

detail in GB-A-2242080. In brief it comprises a

moulded housing having a moulded upper ‘body part 10
and a lower moulded body part 11. The body parts when

_connected together define a cavity 50 into which can
be located a plug such as that formed on the end of a
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cable extending from a télephone instrument or a
| _l terminal of the type used in computing equipment. The

housing includes a first set of - contact elements 80

which extend upwardly and terminate in slots which can

5 ‘receive insulated wire in such a way that the walls of
. the slots cut the insulation'énd.:thereby mke-cqn_tac:_t.

with the electrically COW core. - ;The contacts '_ 80

are connected to a -second..set .of . contacts which

include elongate strips 93 which extendalong grooves

10 26 formed in the moulded.upper body part and which in
the assembled body terminate_in the. cavity 50 in such .

a way that they can contact eleétric’al contacts

carried by the plug. - It -will be-seen that the strips

93 extend in iongitudi_.nail'y closely spacéd; parallel

15 tela'i:iﬁh'ship from the contact.. elaneni:s 80 to the

cavity 50. - . | N

‘Our anaiysis of this arrangement- has revealed that

this type of configuration .has. an inherent

20 capacitative imbalance which gives unacceptable
| crosstalk levels at h:.gh data:rates.
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One embodiment of 'i:h_e _pré_se_nt invention which

alleviaf._es this problem is that illus'trated_‘ in Figure
4 of the drawings. It will be seen from Figure 4 that
the connector is of the same general form as that

shown in Figure. 1 and that the strips 93 are

configured so that they do not lie in parallel paths
‘but are configured to extend along mere tortuous paths

from the cavity 50 . té_ the connectmg _,glemgp’_tq _ 80.

Additionally the contact positions are re-arranged

- from _f.heir convention positions.

The ef,feg:f: of this arrangement can be best understood
by considering the schematic of Figure 5 of the

drawings in conjunction with the existing arrangement

of Figure 3 and the bridg_é_ arfanggnent . of Fi;gnrq 2.
The analysis of _Figure 3 showed that _the bridge

arrangement was unbalanced We have found that _this

inbalance can be overcome by carefully positioning the
connecting elements 93 to compensate for the inherent

capacitive inbalance of the plug and connecting wire.

Figure 5 shows one possiblearrﬂngmtwhereby

. re-arranging the contact positions and their physical
 relationship to each other makes it possible to reduce

the capacitive imbalance.
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In the arrangement of Figure 5 this-is--achieved by
increasing C, and C, - (see- discussion relating to
Fi_gtire 2 above) and by posi.tiom.ng the contact_ . |
elénents 3and 5 closer together and also the contact
5 elements 4 and 6 closer together. The net effect of
this re-arrangement is to lead to ‘a’balancing of * the

_ capacitance so that; for ~example with reference to

Figurez'
0y -
C2 Csq

It is also poss:.ble to decrease C2 and Cy by

'positj.om.ng contact elements 3 and 4 further apart and
15 contact elements 5 and 6 further apart. s.i.milarly the
electrical performance _. of the other pair cf
confi.gurations can be Jmprcved in a similar manner.
Hence the connector shcwn 1n figure 2 of the drawings_ )
| is capable of meeting the requirements for high data |
20 rate conmm_ication systems.
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An alternative arrangement of the present i.nvention_ is

'shown in figure 6 of the drawinga. The 'nale housing

part, indicated generally at 100 in Figure 1, is not

shown in Figure 6, though it will be understood that
it will slide into groove 30 and snap into window 16

as in the first arrangement. In the arrangement of |

figure 2 of the drawmgs the order in wh:.ch the
contact 80 are connected to the etrips 193 is
maintamed the same as that for GB—A-2242080~--

=

Figure 7 shows. - ._a modified form of the leadframe

'EIectrically connected to this

—-n\....;-

leadframe is a second contact element. The second

(90/92 Flgure 1,

contact element could be either a flexihle printed "

circuit board or a metallic element where the element

is J.nsulated m.th a high dielectr.tc material. This

high dielectric material is pos:.tioned on the contact

 element in specific areas to provide contro]_.led

capacitive to the other contact positions ' to balance
out the inherent capacitive imbalance. |
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1. | A connector for providing a connection

between two electrical cables each of which includes a

plurality of conductive wires,” said connector
" including means enabling contact to be eéstablished
with the wires of each of the cables and a plurality

of conductive elements extending between the contact

enabling means, said Conduétive elements being so

‘arranged and configured so as to mmimi.se capacitx.ve

imbalance between the pairs of contacts.

2. A connector according. to claim 1,
wherein the capacitive imbalance is minimised by

appropriately configurinq the path along which the

conductive elements extend.

3. : A connector . according to claim 1 or

claim 2, wherein the capacii:ive imbalance is minimised . - |
by selection of the interconnection arrangement of the

contacts of the contact enabling means by the

connecting elements.

- ' _ Yol
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4. o A connector according to any preceding'

claim, wherein at least one of the contact enabling

mean_s is a socket for _receiving a plug on the end of a

' cable._

5. B A connector according to any preceding
- claim, wherein at least one of the contact enabling

_' nle'ans is a plurality of insulation displacement type

contacts.

6. o A connector according to any preceding

' claim, wherein the connector is of the general type

described in GB-A-2242080.

7. - A connector. fox:_ providing a connection' | |
between two eiectrical cables, each of which includesf?"l
a plurality of conductive wires, | sud"" mtorfg_,
including means enabling contact to be; ‘estahli’shed'

with the wires of each of the cablea and a plurality

' of conductive elements extending between the contact

enabl_ing means, and wherein an iel”enent or elements is

provided in association with one or more of the
~ contacts of the contact enabling means to provide a
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controlled capacltance such as to minm.i.se capacit:.ve
.unbalance between pai.rs of contacts. '

8. A connector for providing a connectlon
5 between two electrical cables substantlally es
| hereinbefore descr:.bed w.i.th refecemce to and as shcwn |

' in the accompanying. drawings o
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