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OF sTHE- F NVENTI ON Thi s invention generally relates to t he art of electrfcal

connectors and, particularly, to ‘2f.-el ectrical connectdr: system which /
i ncludes neans for altering the dielectric constant of the electrical

environment for termnals of differing |lengths to control
the propa- gation delay of selected ones of the term nals.
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ELECTRICAL CONNECTOR WITH MEANS
FOR ALTERING CIRCUIT CHARACTERISTICS

Field of the Invention

This invention génerally relates to the art of
electrical connectors and, particularly, to an electrical
connector sysfem which includes means for altering the
dielectric constant of the electrical environment for
terminals of differing lengths to control the impedance or
the propégation delay of selected ones of the terminals.

Background of the Invention

With the continuing trend toward compact
electronic apparatus, there is an ever-increasing demand
for miniaturized interconnection systenms
electronic cé%ponents of the apparatus.

betweéh the

computer apparatus wherein there is a constant demand to
reduce the thickness or heiéht parameters of the electronic
components. With the components mounted on a printed
circuit boérd, the height'parameteré relate to the distance
above the board in which desired interconnections are made
and which constantly are being reduced. One type of
electrical connector used in such applications is a right-
angled connector which has a matlng axis generally parallel
to the printed circuit board, and with a plurality of
terminals having right-angled tail portions projecting from
the connector generally parallel to the board and then

downwardly perpendicular to the board for interconnection
with circuit traces on the board.

An example of the use of such electrical

connectors is to interconnect signal transmission lines to
printed circuit boards, other electronic devices or to

An example is in

ELD

t he i npedance or
BACKGROUND OF

s sesnno oL Y T

REPLACED SHEETS SG
g Description : paged ..A.... to paged .2......
V] Claim(s)  :paged .f.. 10 paged .%.....
IZ]’Draw.mg(s) : paged T paged . ¥ ... ”"m ’I"l“
Abstract  : paged SO to paged .T......
DATE OF RECEIPT ..cooooevvniipeercrinnereienas

This Sheet Has Been Replaced

i

|



appar at us, there is an ever-increasing demand for mnia- turized

i nt'erconnecti on systens between the el ectr.onic -conpongyy-a 4f Bhe apparatus.
Ah exanple is in com puter appafatus whelein it here is_a ;copstant dermand to
reduce the thickness or height pazamstetS' of the elec- .tTonic conponent .
Wth the conponents nounted on a printed circuit board, the height A
paraneters relate to the distance above the board in which desired e
i nterconnec- tions are made and which constantly are being reduced. One :
type ofoEhe¥ cORpPlepentaryr carnneckoxrsch e i Exansmdssiod alinemt - angl ed

connectgfaNbhi® H8§nalSbthPBugh 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 AL
connectors in mating engagement with receptacle connectors “ ;':.
on the computer, its main printed circuit board or other

electronic devices. One of the connectors often is a
10 right-angled connector, as described above. " The
transmission lines typically include coaxial electrical
cables, either in round or flat form, and round cables
presently are being used predominantly in relatively high
frequency applications between various. syséem 'components'.' |
15 Classical coaxial designs -derive their
characteristic impedance from the geometrical relationship
between the iftner signal conductors and an outer shield
member and an intervening dielectric constant. For a given
impedance, signal conductor size and dielectric material,
20 an overall outside dimension is defined. The circuit
characteristics along équal lerigths of such conductors
should be identical. In order to increase signal density
and reduce the overall outside dimensions of a transmission

line connector system, alternate geometries and/or
R5 dielectric systems are required.

ln

When using a right-angled'.electrical connector in
systems described above, problems are encountered because !
of the unequal 1lengths of the tail portions of the 15

connector terminals and, therefore, the unequal circuit
h path lengths through the terminals. For instance, a i
typical right-angled connector has two rows of terminals ‘ :
running generally parallel to a printed circuit board, with
tail portions of the terminals projecting from the :
connector housing and then downwardly for interconnection : fH
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enerally parallel to the printed circuit board, and with a plurality of
ermnals having right-angled tail portions, projecting $semvhEPconnect or
feneral |y paral- Id to the board @nd then downvardly perpendi cular to the
oard for connection with circuit:+43-aces’ on, the, boapd Am exanpl e of the

se of such electrical connectors is interconnect signal transm ssion |ines
o printed cir- cuit boards, other electronic devices or to other com

| ementary connectors. The transmission lines transmt signals th&ough a
P! uralit yigh celeeRi®r $rasesh opr ther board. obvicusly, “the ta

portions of the upper row of terminals are longer than the
tail portions of the lower row of terminals. Consequently,
in any given pair of terminals taken from both the upper
and lower rows, unequal circuit path lengths are created
through those terminals. The different path lengths result
in different circuit characteristics. In particular,
assuning that the regional dielectric constant is the same .
for both terminals and the connector exhibits a varying and
non-homogenous impedance characteristic through its mated
electrical path length, the terminal with the longer tail
portion'will create a different impedance characteristic in
its circuit than the terminal with the shorter tail
portion. | _

Although this is the general -case, typically,
when impedance correction is desired, it would be most
commonly used to decrease the impedance of the longer tail
portion. This is the more common case since most contact
mating fegions are more substantial iﬁ relative conductive
plate areas than are the corresponding £ail section,
therefore exhibiting greater capacitive doupling’ and a
reduced characteristic impedance. In this situation, one
would typically seek to reduce the impedance of the longest
tail section to bring it closer to the lower composite
impedance provided by the contact mating region and shorter
tail portion. -

In the alternative, given a mating area with
reduced capacitive coupling, one could reduce the impedance
of the shorter tail section to bring it closer to a lower
composite impedance yielded by a higher impedance contact
mating region weighted by a lower impedance along the
length of a longer tail portion. The terminal with the
longer tail portion also will have a higher propagation
delay than the terminal with the shorter tail portion (i.e.
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ably, are physically separated and el ectomagnetically isolated along their ?
- length. In the electronics industry, ,particularly thgscqayutgger industry,

t he predom nant system enbodi es’.a’ plurality ‘of: plug-in type connectors in
mati ng engagenent with receptaélg~connectors on the ¢onputer, its main
printed circuit board or other electronic devices. One of the connectors
often is a right-angled connector, as described above. The trans- m ssion
lines typically include coaxial electrical cables, either in round or flat |fj
form Hihe Psopagakbrasrptesdhropgly dhsei shexsey baéaoméﬁm/ it relativel |
high fggster).

This invention is directed to solving the

problems outlined above by provided a system in which such
5 circuit characteristics as impedance and propagation delay _ :

i can be altered in a very simpie manner, particularly in a IR IR L
right-angled electrical connector. _ K

Summary of the Invention : L %t

An ‘object, therefore, of the invention is to

10 provide an improved electrical connector having simple
means for altering the characteristics of circuits there-
through.

In the exemplary embodiment of the invention, a : % ; H
right-angled electrical connector is illustrated with a %éj'f
15 dielectric housing having a front mating face and a rear

- face with a @lurality of terminal-receiving passages
extending therebetween. A plurality 'of terminals have i
forwardly projecting contact portions in the passages and ' _;}
right-angled tail portions projecting rearwardly from the |
10 housing. At least a first one of the tail portions is

longer than a second one of the tail portions, whereby .
their respective terminals have circuit paths of different Rk
lengths. A ground plate extends alongside of and spaced
from the first and second tail portions. The invention ;
.~ contemplates that a dielectric member be located between '
the ground plate and one of the first and second tail : i
portions for controlling a circuit characteristic of the F

circuit path through the terminal of which the one tail : i'
L portion is a part.
0

[[]

The invention contemplates a system for
controlling one of (a) the ‘impedance and (b) the
propagation delay circuit characteristics of the electrical
connector. Specifically, the invention contemplates that
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guency applications between various system conpo-

nents. 2 Cl assi cal
coaxi al

and an intervening dielectric1%§¥§tantm‘For

: ‘a.given im pedance, signa
conductor size and dielectric erial, - ' : -

the dielectric member be positioned alongside only one of

the tail portions to alter the dielectric constant

associated therewith depending on which of the circuit
characteristics (a) and (b), above,
controlled.

is desired to be
By positioning the dielectric member alongside
the longer of the tail portions, the dielectric constant
associated therewith will be increased and, thereby, the
impedance of the circuit therethrough will be lowered and
propagation delay increased.

T

By positioning the dielectric
10 member alongside the other or shorter of the tail portions,

the dielectric constant associated therewith will be

increased and, thereby, the propagation delay of the

circuit therethrough will be  increased and impedance
decreased.

By this system, a connector can be designed to
better match the impedance or the propagatioﬁ delay circuit
characteristics of the electrical connector through the

designs derive their characteristic inpedance_fromthe geonetrical
rel at'i onshi p between the inner. signar,conductors-and9§ﬁ163t§P shi el d menbe

oSy’

R *

terminals of urféqual lengths.

Other objects, features and advantages of the
invention will be apparent from the following detailed
i0

0 description taken in connection with the accompanying
. drawings.
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an overall

equal

n

signal density and reduce the qverall- outside ‘di mensPons

sion |ine connector system altgggate .georet fi és and/of -di el ectric systenE;

are required. Wien using a right-angled el ectrical connector
descri bed above,

| engt hs of such conductors shoul d be identical. q

probl ens are encountered because of the unequal

the tail portions of the connector term nals and, therefore,
3 Ci r cuifr et hpdameipnsi IOt hd er-dwimggal s. For instance, a typi-

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 a fragmented, elevational view
showing in full lines the position of one of the dielectric
members alongside the longer tail portion of one of the
terminals, and 4vith the dielectric member shown in phantom
alongside one of the shorter tail portions; and

FIGURE 4 is a fragmented perspective view locking
toward the rear of the high speed signal transmission

terminal module together with a portion of the tail
aligning device.

—————
e ——
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al right-angled connector has two rows of termnals running general ly
paral el to a printed circuit board, with tail portions ¢ terninals
br oj ecting fromthe connector h0u3|ng ‘and. 't hep "downway™ y for I nt er con-
ection with circuit traces on thﬁ board: Qoviousl y,” tHie"tail portions of
he upper row of terminals are I'ohger thai the “tail portions of the |ower
ow of term nals. Consequently, in any given pair of termnals taken from
bot h t he upper and | ower rows, unequal circuit path | engt hs are created

hr oughpéf@sEed enas el st idhcofli A& wmeéntesult in different
g reuit CharaCterﬁeferrlng to the drawings in greater detail, and
b 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
10 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 generally rectangular electrical
connector.

LS

i

- DieYectric housing 12 includes a forwardly

directed, generally rectangular mating portion 22
projecting forwardly from an enlarged, transversely

0 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 has a rear face 29. The housing is
unitarily molded of dielectric material such as plastic or
the like, and a pair of rampe& 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. A ramped latch boss 32 projects
outwardly from each side wing 26 for latchingly engaging a
complementary mating connector (not shown). As seen in
Figure 2, the rear of dielectric housing 12 includes a
receptacle area 34 for receiving data transmission terminal

F 2
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sane for both termnals and the connec- tor exhibits a varying and

_-non- honogenous i npedance charactristic.through.its 9%tld¥ #Rctrical path |
|l ength, the terminal with the | onger tail portion will create a dlfferent‘

i npedance characteristic in it8=circuit, than‘the terminal with the shortet

tail portion. Although this is the general case, typically, when |npedancé

correction is desired, it would be nost com nonly, used to decrease the i

tics. In particular, assumng that the regional dielectric constant is th§
i
l

i npedance of the | | i
np dgdgfeg 1% e qgg tail portion. This is,the ML EHC O, case S|nce .

nost® an opening 36 for rece1v1ng igh” speed
signal transmission terminal module 18. Grooves 38 are
formed on the inside of side wings 26 for slidingly
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 forwardly projecting,
generally rectangularly shaped shroud portion 44 for
surrounding mating portion 22 of dielectric housing 12,
along with a peripheral face plate poftion 46 for
substantially covering the front surface of flange portion
24 of the housifig. 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 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

e ——
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.areas than are the corresponding tail section, therefore eﬁ?

. . . . . . :!
contact mating regions are nore substantial in relative conductive plate :°

' I biting greater
tapacitive coupling and a reduced chatrdact eri sticc | e eF In this situa-:

tion, one would typically seék fo reduCe 4 helTpedancerof the |ongest tail |

| ]
section to bring it closer to the Iomer'conposvte ipedance provided by the
contact mating region and shorter tail portion.

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.

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 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 terminals 66 of +the signal
transmission tefminal module. The ground plate, itself,
has tails 70 projecting downwardly therefrom. oy

Tails 60 of the terminals of data transmission g
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 i
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

e
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tail

‘A (e

i»n

e

3 1nthe alternative,

portion. The termnal wt e tonger tai'l portion also wll

B hi gher propagation delay than the termnal with the shorter tai

have a
portion

the propagation rate through the shorter tail portion is faster).

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.

Referring to Figure 3 in conjunction with Figure
2, the invention generally is directed to means for
altering or modifying the dielectric constant associated
with tail portions 66 (Fig. 2) of signal transmission
terminal module 18 to control one of (a) the impedance or
(b) the propagation delay circuit characteristics of the
circuit paths through the terminals of the module. With
connector 10 being a right-angled connector, the tail
portions of the upper terminals are longer than the tail
portions of the lower terminals as seen quite clearly in
Figure 3. Therefore, the longer tail portion is designated
66a and the sghorter tail portion is designated 66b in
Figure 3 in order to present a clear and concise
understanding of the invention, as described below.

Before proceeding, it should be understood that,

_ with both the longer and shorter tail portions 66a and 66b.
(Fig. 3), respectively, surrounded by air, particularly

between the tail portions and ground plate 68, the
dielectric constant associated with and impedance for any
given incremental length of the tail portions is equal. It

also might be noted that the tail portions are .spaced

equidistant from ground plate 68. Under  these
circumstances or parameters, the impedance of an overall

mated circuit through longer tail portion 66a given a non--

homogeneous impedance through the mating section is.

different from the impedance of a circuit through shorter
tail portion 66b. 1In addition, the propagation delay of a

circuit through the longer tail portion 66a is greater than

[

i

given a mating area wth reduced capacitive coupling,|
one coul d reduce the inpedance of the shorter tail s

. ( ti bring it
Closer to a lower conposite inpedance yi.€l.ded by ‘a h?&b %

ér_ i npedance contact
mating region weighted by a lo

WE{}inppdaﬁce-élémﬁ:bhe*tength of a | onger
h




Itn

.

1B

portion 66b.

Both the impedance and the propagation delay
circuit characteristics explained above are a function of
the dielectric constant in the region of a conductor. The
invention contemplates a novel system for altering those
circuit characteristics in an electrical connector, such as
right-angle connector 10, by a simple means for altering
the dielectric constant in the region of one of the tail
portions 66a or 66b. More particularly, Figures 2 and 3
show that tail aligning device 20 includes a pair of
dielectric partitions 75 which are located on opposite
sides of ground plate 68, between the ground plate and
longer tail portions 66a on opposite sides of the ground
plate. Tail éligning device 20 is unitarily molded of
dielectric material, such as plastic, and partitions 75 are
molded integra!.iy therewith. It can be seen that the
partitions are plate~like members and are disposed between
the ground plate and the tail portions, rather than
surrounding the tail portions, so that the partitions can

move into position between the tail portions and the ground.

plate during assembly of the tail aligning device, as
described above, notwithstanding the fact that the tail
portions have angled bends therein.

According to the invention, if it is desired to
control and/or match the impedance €ircuit characteristics
of the circuits through the 1longer and shorter tail
portions, dielectric partitions 75 are located as shown in
full 1lines in Figure 3 and described above. With
dielectric partitions 75 being located alongside longer
tail portions 66a;, the dielectric constant associated with
the longer tail portions is increased, versus the air
otherwise present. When the dielectric constant is
increased, the impedance is lowered, whereby the impedance

This invention is directed to solving the problens outlined above by
provi ded a systemin which such circuit characterlst|§§-ﬁ57|gpedance and
Bpropagation delay can be altered in a Very si4fpl€. manner:;,
@a right-angled electrical . connecipn SUMMARY :OF THE® INVENTICN An
therefore, of the invention is to provide an inproved el ectrical
havi ng sinple neans for altering the characteristics of circuits
it her et hrough. I n the exenpl ary enbodi ment of the i nvention, a ri ght-angl ed
jel ectrithel propagatiion sdelaysofataedeirecwit through shorter tail

.particu- larly in

obj ect,
connect or

/
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-g¥passages and right-angled tai

% pat hs of_ di r ent round pl ate extends al ongside
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shorter tail portions.

Oon the other hand, if it is desired to control
and/or match the propagation delay characteristics of the
circuits through the longer and shorter tail portions,
dielectric partitions 76 (as shown in phantom in Figure 3)
are located alongside shorter tail portions 66b to increase
the dielectric constant associated therewith. When ‘the
dielectric constant is increased, the propagation delay
also is increased, whereby the rate of propagation in the
shorter tail portions can be reduced to better match or
equalize the propagation delay of the circuit through the
longer tail portions. Simply put, the propagation of the
circuit through the shorter tail portions is "slowed down"
to match that of the longer tail portions.

In agtual practice, given a typical mating area
of lower impedance than the corresponding tail portion, if
it is desired to design an electrical connector having a
given impedance, and it is desired to equalize the
impedance of the circuit paths through the terminals of the
signal module, a connector or connector system would be
designed so that the circuit path through the terminals
having shorter tail portions 66b would be the desired or
specified impedance. Dielectric partitions 75 then would
be employed on tail aligning device 20 for positioning

between longer tail portions 66a and ground plate 68 in.

order to equalize the impedance of the circuit paths

through the terminals having different 1length tail
portions.

On the other hand, if it is desired to design a

connector in which the propagation delay of the circuits

through the signal transmission terminals are of a given

value and equalized, the connector or connector systenm
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di el ectric-housing having a front mating face and a rear face with a
plurality of term nal-receiving passages -ext endi ng t hesehavween.
@plurality of termnals have forwardly projecting contact portions in the

p&2ti ons projecting rearwardly fromthe
housing At |least a first one of the tail portions is |onger than

sone of the tail portions mhereby their respective terninals'have circuit
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t ween the ground plate and one of the first and second tail portions for
»mcontrolling a circuit characters of the circuit path tougy tde term nal
~%pf which the one tail portion is a part The |nvent|on contenpl ates a system

sfor controelling one of (a) the |nﬂEﬁance and (b) the propagation del ay
*circuit characteristics of the electrical connector. Spe- cifically, the

i nventi on contenplates that the dielectric nenber be positioned al ongside
only one of the tail portions to alter the dielectric constant associated

t her e- W?W%ep%ﬂdlﬁﬁsbﬁnﬁﬁl cAoof thaE citheui ciamardct dhzquals the

transmission lines including the terminals with longer tail
portions 66a would have the prescribed or specified
propagation delay. Since the propagation delay through the
shorter tail portion 66b, obviously, is less, dielectric
partitions 76 would be employed on tail aligning device 20,
rather than dielectric partitions 75. The dielectric
partitions 76 will increase the dielectric constant of
shorter tail portions 66b and, in essence, "slow down" the
10 propagation rate of the shorter tail portions to more

substantially equallze ‘or match that of the longer tail
portions.

i

It will be understood that the invention may be

embodied in other specific forms without departing from the

15 spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered

in all respedts as illustrative and not restrictive, and

the invention is not to be limited to the details given
herein. ' '

.
J%

—
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) and (b), above, is desired to be controlled. By pos# ilonn t he b
X cl ectric nmenber al ongside the longer of.the tdil portfon dielectric
“donst ant associ at ed 4 therewith wll be—%ae#eased—aﬂd—uPhereby, t he
ifnpedance of the circuit therethroaéﬁ wi | be Iovveredﬁ propa. gation

| ay i ncreased. By positioning the dlele gsi de the ot her
or shorter of the tail por- " "
' CLAIMS

1. In a right-angled electrical connector (10)
which includes a dielectric housing (12) mounting at least

a pair of terminals, each having a contact portion (64) and

a right-angled tail portion (66a, 66b) projecting

5 therefrom, each said tail portion having a board mounting

portion at an angle to said contact portion and a

transition portion between said board mounting portion and

said contact portion and including at 1least one bent

region, the tail portion (66a) of one of said terminals

10 being longer than the tail portion (66b) of the other, and

a tail aligninq'device (20) having apertures therethrough

through which a portion of the board mounting portions
extend,

wherein the improvement comprisés

15 diglectric member (75, 76) extending from the

tail aligning device alongside both a length of said board

mounting portion and said bent region of said transition

portion of one of the right-angled tail portions for

controlling the relative dielectric constants of the region
20 surrounding the tail portions.

2. In a right-angled electrical connector as set
forth in claim 1, further éomprising a ground plate (68)
spaced from and extending along_-substantially the entire
length of said pair of terminals and said dielectric member

being positioned between one of said right-angled tail
portions and said ground plate.

25

3. In a right-angled electrical connector as set
forth in claim 1 or 2, whwerein said dielectric member (75)
is located between the ground plate (68) and the first,

A




gons, th L Bieh REgMead ant associated therewith will cLgased and,
_ G sk A erfHie ‘ﬁghlév‘? DS

’iﬂ‘ereby t delay of the circuit therethr

creased ]“ﬂﬁﬂ decreased_, By thi's system a connector can be
#«gesigned t t he i npedance or the propagation delay circuit
- €haracteristics of the electrical connector through the term nals of

unequal lengths. Qther objects, features and advantages of the inven- tion
will be 4Bagéemtaf1r10rpdﬁtao&pldew)ngfdietcvééﬁhﬁmg S€lié PikpadkAakanoien
connectlgge c1rcu1 %%”%%2¥etﬂrghgﬁ ngs.

4, In a right-angled electrical connector as set
forth in claim 1 or 2, wherein said dielectric member (76)
5 is located between the ground plate (68) and the second,

shorter tail portion (66b) for increasing the propagation
delay of a circuit therethrough.

5. In a right-angled electrical connector as set

forth in any .preceding claim, wherein said dielectric

10 member comprises a plate-like member (75, 76) that extends
in a cantilevered manner from the tail aligning device.”

6. In a right—-angled electrical connector as set
forth in any preceding claim, wherein said tail aligning

device (20) gomprises a molded plastic component with the
15 dielectric member (75, 76) integral therewith.

7. Ina right-angled electrical connector as set
forth in any preceding claim, further comprising a one
piece conductive ground shield (14) having a generally

rectangular shroud (44) encircling the contact portions of
20 the terminals.

8. In a right—-angled electrical connector as set
forth in any preceding claim, wherein each terminal is a
stamped and formed one piece member.

9. A system for preferentially controlling one
of (a) the impedance and (b) the propagation delay circuit
characteristics of an electrical connector (10) which has
a dielectric housing (12) mounting at least a pair of
stamped and formed terminals having tail portions (66a,
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B EF-DESCRI PTI ON OF THE DRAW NGS The features of this irwenizompahi ch are
#bHl i eved to be novel are set forth with particularity in the appended

“eRai ms. The invention, together W the-ts obj-ects-and t'he advant ages
‘tHereof, may be best understood by refer- ence to the follow ng description
taken in conjunction with the acconpanying drawi ngs, in which like refer-
eﬁce nunerals identify like elements in the figures and in which: FIG 1 is
a ‘per specté6ks) wrojetting thenefvemmmenagofi $heotadd @axdians beidithect or

enbodyi ng { kg &PNGRH She other, and a ground member (68) spaced from

and extending along substantially the entire length of each
of the terminals, comprising:

5 selectively positioning a dielectric member (75,
76) alongside only one of the tail portions and between
said one of the tail portions and the ground member to
alter the dielectric constant thereof depending on which of
the characteristics (a) and (b), above, is desired to be

10 preferentially controlled,
whereby positioning the dielectric member
alongside the 1longer of the tail portions (66a) will
increase the dielectric constant thereof and, thereby,
decrease the impgdance of a circuit therethrough, and
15 ' whereby positioning the dielectric member
alongside the other of the tail portions (66b) will
increase the dielectric constant thereof and, thereby,
increase the propagation delay of a circuit therethrough.
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rear side of the connector; FIG 3 is.a.fragnented, el evart8halrvi ew

of the invention; FIG 2 is an exploded ‘perspective view | ogki g t owarq the [

]
.,g
E]
E
4

showing in full lines the p05|t|on qf one of ‘the dielectric nmenbers

al ongside the longer tail portion "3 one of the termnals, and with t

di el ectric nmenber shown in phantom al ongsi de one of the shorter tai
portions; and FIG 4 is a fragnented perspective view | ooking toward the

rear of1§ggﬁ§gﬁrspeed signal transm ssion term nal nodule together with a
portion Qi the
ELECTRICAL CONNECTOR WITH MEANS FOR ALTERING CIRCUIT

CHARACTERISTICS

A right-angled electrical connector (10) includes

5 a dielectric housing (12) having a front mating face (28)
and rear face (29) with a plurality of terminal-receiving
passages extending therebetween. A plurality of terminals

have forwardly projecting contact portions (64) in the
passages and right-angled tail portions (66) projecting

10 ‘rearwardly from the housing. At least a first tail portion
(66a) is 16nger than a second tail portion (66b), whereby

their respective terminals have circuit paths of different
lengths. A ground plate (68) extends alongside of and

spaced from the first and second tail portions. A

15 dielectric member (75, 76) is located between the ground
plate and ope of the first and second tail portions for
controlling a circuit characteristic of the circuit path

through the terminal of which the one tail portion is a
part.
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#%g the drawings in greater detail, and first-fo-Fl GS-, J--and -2, : the
‘ifvention is enbodied in a hybrid el ectrical -tofinect of ;""generarfly
désignated 10, for term - nating both the conductors-of--Sl ower data
transm ssion |ines and the conductors of high speed or high fre- quency
transm ssion lines. Mre p
di el ectric housi n%,G

| ghi ng.devi ce. DETAI LED DESCRI PTI ON OF THE PREFERRED ENMBODI MENT Ref ergi ng
~

~ This Sheet Has Been Replaced
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5 designated 12, a conductive shield, generally designated 14, da

transm ssion term nal nodul es. general Iy .desi g-.nateg:-16(FIG 2), a high
speed signals transmission ter- minal nodule, geherally:.designated 18, and
a tail align- ing device, generally designated 20. The overall config-
uration of dielectric housing 12 and conductive shield 14 define a
general ly rectangul ar el ectri cal cond@ctdr. Dielectric housi ng 12 i ncl udes
a forwardly directed,

This Sheet Has Be
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general ly rectangul ar mating portion 22 projecting for- wardl y"‘F‘r”d’r‘ﬁ an

enl arged, transversely outwardly pro- jecting.flange portion 24 as best
seen in FIG 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 FIG 1. The housi ng hasThis SheaHasBagReglced The
housing is unitaxily nol ded of. diel ect rjac mat er i al SUCh”m"HInMIlﬂ ﬂ t he
li ke and a pair of ranped | atch bosses 30 are nolded i.n d
project outwardly fromboth the top and bot- tom of flange portion as .
seen in FIG 2, for |atchipg
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I nt erengagenent wi th conductive shield 14 as descri bed herenafter. A ranped
l‘at ch bess-32 projects outwardly fromeach side wing 26 for latchingly
engagi ng a com plenentary mating connector (not shown). As seen in FIG 2,
t he r ealhigPhectiHal Beh Ri pusing 12 includes a receptacle area 34 for
receivin sion term - nal nodul es 16, and an opening 36 for
receivin [gnal transm ssion term nal nodule 18. G ooves 38 are

formed on the Insi side wings 26 for sl i @i ngly receiving tail aligning

device 20. Lastly, as seen in FIG 1, the front fa¢ HiE SAEE tion
22 of the dielectric " AS Bl
REPLACED

F

1-“#;

i
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houing has a first array of passages 40 for receiving a plur QL | ower
speed data contacts or termnals fromthe conplementary matin connector
and a second array of passages 42 for receiving a plurality of high speed

signal contacts or termnals of the_gonplenmentary connector. Cbnductive
shield 14 has a forwardly projecting, generally rectangungﬁﬁashﬂmadR

portion 44 for surrounding mating portion 22 of dielectri mum‘ Nmn

along with a peripheral face plate portion 46 for sub- st
the front surface of flange port geECZ#ICATION

ELECTRICAL CONNECTOR WITH MEANS
FOR ALTERING CIRCUIT CHARACTERISTICS

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to an electrical
connector system which includes means for altering the
dielectric constant of the electrical environment for
terminals of differing lengths to control the impedance or
the propagation delay of selected ones of the terminals.

Background of the Invention

With the continuing trend toward compact
electronic apparatus, there is an ever-increasing demand
for miniaturized interconnection systems between the
electronic co‘x‘nponents of the apparatus. An example is in
computer apparatus wherein there is a constant demand to
reduce the thickness or height parameters of the electronic
components. , With the components mounted on a printed
circuit board the height parameters relate to the distance
above the board in which desired interconnections are made
and which constantly are being reduced. One type of
electrical connector used in such applications is a right-
angled connector which has a matlng axis generally parallel
to the printed circuit board, and with a plurality of
terminals having right-angled tail portions projecting from
the connector generally parallel to the board and then
downwardly perpendicular to the board for interconnection
with circuit traces on the board.

An example of the use of such electrical
connectors is to interconnect signal transmission lines to
printed circuit boards, other electronic devices or to
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of the housing The shield has a pair of rearwardly projecting flanges 48,
each flange having a pait of Tatch apertures 50 fornmed therein. A pair of

l egs 52 pr ofuR&heef BRABMR RIS OM Opposi te sides of peripheral face plate

portion 46, naing in a bifrcated board- | ock 54 which is

i nserbi e int mlﬂ ,l te mounting hole in a printed circuit board and
for |ntercon

The

h a ground?terU|t on the board or in the hole.

other complementary connectors. The transmission 1lines
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 cbmputer, its main printed circuit board or other
electronic devices. One of the connectors often is a
right-angled connector, as described above. " The
transmission lines typically include coaxial electrical
cables, either in round or flat form, and round cables
presently are being used predominantly in relatively high
frequency applications between various sysﬁem components.

Classical coaxial designs derive their
characteristic impedance from the geometrical relationship
between the ifiner signal conductors and an outer shield

. member and an intervening dielectric conétant. For a given
impedance, signal conductor size and dielectric material,
an overall outside dimension is defined. The circuit
characteristics along equal leﬁgths of such conductors
should be identical. 1In order to increase signal density
and reduce the overall outside dimensions of a transmission
line connector system, alternate geometries and/for
dielectric systems are required.

When using a right-angled“électrical connector in
systems described above, problems are encountered because
of the unequal lengths of the tail portions of the
connector terminals and, therefore, the unequal circuit
path 1lengths through the terminals. For instance, a
typical right-angled connector has two rows of terminals
running generally parallel to a printed circuit board, with
tail portions of the terminals projecting from the
connector housing and then downwardly for interconnection

This is the replacement sheet



conductive shield is fabricated of stanped and forned W
assenbl ed to dielectric housing 12 as shown in FIG 1, whereupon ranp€

| atch bosses 30 snap into |atching engagenent within v m BtedRSiacey Of
the shield. H gh speed signal transm ssion term nal no '

el ongated dielectric blocks 56 with+B=which a pluralit
termnals are insert nolded. The data transm ssion termnals i

contact or termi nal portions 58 (FI G 2) which project into the first array
of passa es 40 |G ,1 The dat .
P g t(:lrcun:) traces on the board. Obviously, the tail

portions of the upper row of terminals are longer than the
tail portions of the lower row of terminals. Consequently,
in any given pair of terminals taken from both the upper
and lower rows, unequal circuit pgth lengths are created
through those terminals. The different path lengths result
in different circuit characteristics. In particular,
assuming that the regional dielectric constant is the same
for both terminals and the connector exhibits a varying and
non-homogenous impedance characteristic through its mated
electrical path length, the terminal with the longer tail
portion'will create a different impedance characteristic in

its circuit than the terminal with the shorter tail
portion.

I SSi on

Although this is the 'general -case, typically,
when impedance correction is desired, it would be most
commonly used to decrease the impedance of the longer tail
portion. This is the more common case since most contact
mating regions are more substantial iﬁ relative conductive
plate areas than are the corresponding _tail section,
therefore exhibiting greater capacitive coupling and a
reduced characteristic impedance. In this situation, one
would typically seek to reduce the impedance. of the longest
tail section to bring it closer to the lower composite
impedance provided by the contact mating region and shorter
tail portion. -

In the alternative, given a mating area with
reduced capacitive coupling, one could reduce the impedance
of the shorter tail section to bring it closer to a lower
conposite impedance yielded by a higher impedance contact
mating region weighted by a lower impedance along the
length of a longer tail portion. The terminal with the
longer tail portion also will have a higher propagation
delay than the terminal with the shorter tail portion (i.e.
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transm ssion termnals have tail 60 projecting fromthe rear of blocks 56
and angl ed downwardly at a right-angle to a mating axis of the connector
perpendi c- ular to nating‘face 28. Cenerally, high speed signal

transn1SS|ﬁN§g£g dule 18 includes a nodul ar bl ock constructon, gen-
erally de5| nDuntlng a plurality of high speed signa
tem nal's ea rmardly pr o} ect - '

ing contact or termnal portion
64 (FI G 2) to a respeglive one of the second array of
passages 42 (FIG. 1) |n mating face 28 of the dielectric housing. The

the propagation rate through the shorter tail portion is
faster).

This invention is directed to solving the
problems outlined above by provided a system in which such
circuit characteristics as impedénce and propagation delay

can be altered in a very simple manner, particularly in a
right-angled electrical connector.

Summary of the Invention _

An ‘object, therefore, of the invention is to
provide an improved electrical connector having simple
means for altering the characteristics of circuits there-
through. _

In the exemplary embodiment of the invention, a
right-angled electrical connector is illustrated with a
dielectric housing having a front mating face and a rear
face with a gplurality of terminal-receiving passages
extending therebetween. A plurality 'of terminals have
forwardly projecting contact portions in the passages and
right-angled tail portions projecting rearwardly from the
housing. At least a first one of the tail.portions is
longer than a second one of the tail portions, whereby
their respective terminals have circuit paths of different
lengths. - A ground plate extends alongside of and spaced
from the first and second tail portions. The invention
contemplates that a dielectric member be located between
the ground plate and one of the first and second tail
portions for controlling a circuit characteristic of the
circuit path through the terminal of which the one tail
portion is a part. _ _ _

The invention contemplates a system for
controlling one of (a) the impedance and (b) the
propagation delay circuit characteristics of the electrical
connector. Specifically, the invention contemplates that
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hi gh speed signal transmsion termnals have tail por- tions 66 projecting
rearwardly and downwardly at a right-angle to the mating axis of the
connector. As will be described in greater detail hereinfter high speed
signal trasm ssion term nal nodule 18 includes a ground plate 68 | ocated
between two pairs of termnals of the signal transm ssion term nal nodul e.
The ground plate, itself has tails 70 projecting downwardly there- from
Tails 60 of the termnals of data transm ssion nodules 16, tails 66 of the
signal term nals of high speed signa '

the dielectric member be positioned alongside only one of
the tail portions to alter the dielectric constant
associated therewith depending on which of the circuit
characteristics (a) and (b), above, is desired to be
controlled. By positioning the dielectric member alongside
the longer of the tail portions, the dielectric constant
associated therewith will be increased and, thereby, the
impedance of the circuit therethrough will be lowered and
propagation delay increased. By positioning the dielectric
member alongside the other or shorter of the tail portions,
the dielectric constant associated therewith will be
increased and, thereby, the propagation delay of the
circuit therethrough will be .increased and impedance
decreased. By this system, a connector can be designed to
better match the impedance or the propagatioﬁ'delay circuit
characteristics of the electrical connector through the
terminals of urféqual lengths. '

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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transm ssion termnal nodule 18 and tails 70 of ground plate 68 al
adapt ed for

sol der

array of apertures 74 for

si gnal

are

I nsertion into appropriate holes in a printed circuit board for

chnection to circuit traces on the board or in the hol es.
Therefore, tai

for receiving tails 60 of the data transm ssion term- nals and a second

transm s-

al i gning device 20 includes a first array of apertures 72

receiving tails 66 of the termnals of high speed
sion termnal block 18. In assenbly, tail aligning device

20 is assenbled to term nal nodul es +8-and 18 by insertion of the tails of

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 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 a fragmented, elevational view
showing in full lines the position of one of the dielectric
members alongside the longer tail portion of one of the
terminals, and‘hith the dielectric member shown in phantom
alongside one of the shorter tail portions; and

FIGURE 4 is a fragmented perspective view looking
toward the rear of the hiéh speed signal transmission

terminal module together with a portion of the tail
aligning device.
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the termnals into apertures 72,74 as described above, and as indicated by
arrow "A" in IG 2. This subas- senbly then is assenbled to dielectric
housing 12 in the 7 direction of arrow "B" by inserting data

transm $sion terminal nodules 16 into receptacle area 34 and hi gh sSpeed
signal transm ssion term nal nodul e 18 into open- ing 36, as tail aligning
device 20 slides within grooves 38

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, generaily designated 10, for
terminating both the conductors of slower data transmission
lines and the conductors of high speed or high frequency
transmission 1ines, 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 generally rectangular electrical
connector. .
DieYectric 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 has a rear face 29. The housing is
unitarily molded of dielectric material such as plastic or
the like, and a pair of rampe& 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. A ramped latch boss 32 projects
outwardly from each side wing 26 for latchingly engaging a
complementary mating connector (not shown). As seen in
Figure 2, the rear of dielectric housing 12 includes a
- receptacle area 34 for receiving data transmission terminal
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of the dielectric housing. Referring to FIG 3in conjunction with FIG 2,
the invention generally is directed to neans for altering or nDdlfylng the
dielectric constant associated with tail portions 66 (Frf?—iﬁ

transm ssion termnal nodule 18 to control one of (a) dance or (b)
t he propagation delay circuit characteristics of the ci
the termnals of the nodule. Wth con- nector 10 being

connector, the tail por- tions of the upper termnals ar the

tail portions of the |ower term nals8as seen quite clearly in

modules 16, and an opening 36 for recei#ing high speed
signal transmission terminal module 18. Grooves 38 are
formed on the inside of side wings 26 for slidingly
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 maﬁing 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 bortion'zz of dielectric housing 12,
along with a peripheral face plate portion 46 for
substantially covering the front surface of flange portion
24 of the housifig. 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 dlelectrlc 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 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
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FIG 3. Therefore, the longer tail portion is designated 66a and the
shorter tail portion is designated 66b in FI.G._3 in order to present a
clear and concise under- standing of the invention, as described bel ow.
Bef ore proceeding, it shoul d be understood tThiiSheelilds Beda®epladedhe | onger and

shorter tail portions 66a and 66b (FIG 3), r ( urrounded by

air, particularly between the tail pgrtions a . e 68, the di-
el ectric constant associated with and inpedance tor any given increnental
|l ength of the tail portions is equal. It also mght be noted that the tai

portions are spaced
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.

Generally, high speed éignal 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 at a right-anglé 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 terminals 66 of the signal
transmission te’minal 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 taiis 70 of
ground plate 68 all are adapted for insertion intb

- 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

This is the replacement sheet
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equi distant fromground plate 68. Under these circum stances or
paraneters, the inpedance of an overall nmated circuit through |onger tai
portion 66a—given—a—non-honpgeneous inpedance through the mating sec- tion
is different fron1the |npedance of a circuit through shorter tail portion

66b. | n addihisiShest Has gation delay of a circuit through the |onger
tail portion II l r than the propagation delay of a circuit through
shorter tail Both the edance and the propagation del ay

circuit characteristics explai ned a%gee are a function of the

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.

Referring to Figure 3 in conjunction with Figure
2, the invention generally is directed to means for
altering or modifying the dielectric constant associated
with tail portions 66 (Fig. 2) of signal transmission
terminal module 18 to control one of (a) the impedance or
(b) the propagation delay circuit characteristics of the
circuit paths through the terminals of the module. With
connector 10 being a right-angled connector, the tail
portions of the upper terminals are longer than the tail

. portions of the lower terminals as seen quite clearly in
Figure 3. Therefore, the longer tail portion is designated
66a and the sghorter tail portion is designated 66b in
Figure 3 in order to present a clear ' and concise
understanding of the invention, as described below.

Before proceeding, it should be understood that,
with both the longer and shorter tail portions 66a and 66b.
(Fig. 3), respectively, surrounded by air, particularly
between the tail portions and ground plate 68, the
dielectric constant associated with and impedance for any
given incremental length of the tail portions is equal. It
also might be noted that the tail portions are .spaced
equidistant from ground plate 68. Under these
circumstances or parameters, the impedance of an overall
mated circuit through longer tail portion 66a given a non--
homogeneous impedance through the ﬁating section is .
different from the impedance of a circuit through shorter
tail portion 66b. In addition, the propagation delay of a

circuit through the longer tail portion 66a is greater than
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dielectric constant in the region of a conductor. The invention
contenpl ates a novel systemfor altering those circuit characteristic in an

el ectrical connector, such as right-angle connector 10, by a sinple neans

for altering the dielectric constant in the region of one dhis8Bheet HasBéen Replaced
portions 66¢c or 66b. Mre particularly, FIGS. 2 and 3 show t Lﬂ

aligning device 20 includes a pair of dielectric partitions

| ocat ed on opposite sides of.groumf%ﬂéie 68 between the groun

AN

plate an

| onger tail portions 66a on opposite sides of the ground plate. Tai

aligning device 20 is unitarily nol ded of

J

the propagation delay of a circuit through shorter tail
portion 66b.

Both the impedance and the propagation delay
circuit characteristics explained above are a function of
the dielectric constant in the region of ‘a conductor. The
invention contemplates a novel system for altering those
circuit characteristics in an electrical connector, such as
right-angle connector 10, by a simple means for altering
the dielectric constant in the region of one of the tail
portions 66a or 66b. More particularly, Figures 2 and 3
show that tail aligning device 20 includes a pair of
dielectric partitions 75 which are located on opposite
sides of ground plate 68, between the ground plate and
longer . tail portionsissa on opposite sides of the ground
plate. Tail aligning device 20 is unitarily molded of
dielectric material, such as plastic, and partitions 75 are
molded integrally therewith. It can be seen that the
partitions are plate-like members and are disposed between
the ground plate and the tail portions, rather than
surrounding the tail portions, so that the partitions can
move into position between the tail portions and the ground
plate during assembly of the tail aligning device, as
described above, notwithstanding the fact that the tail
portions have angled bends therein.

According to the invention, if it is desired to
control and/or match the impedance circuit characteristics
of the circuits through the 1longer and shorter tail
portions, dielectric partitions 75 are located as shown in
full 1lines  in Figure 3 and described above. With
dielectric partitions 75 being located alongside longer
tail portions 66a, the dielectric constant associated with
the longer tail pdrtions is increased, versus the air
otherwise present. When the dielectric constant is
increased, the impedance is lowered, whereby the impedance
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8 dielectric material, such as plastic, and partitions 75 are nol ded
integrally therewith. It can be seen that—the partitions are plate-1like
menbers and are di sposed be- tween the ground plate an etail portions,
rat her than surrounding the tail portions,s

etﬂfvaBee‘ane titions can nove
Into position between the tail portions a1 Iate during
assenbly of the tail aligning deviecd2-

of the longer tail portions can be reduced to better match
or equalize the impedance of the circuits through the
shorter tail portions.

On the other hand, if it is desired to control
and/or match the propagation delay characteristics of the
circuits through the longer and shorter tail portions,
dielectric partitions 76 (as shown in phantom in Figure 3)
are located alongside shorter tail portions 66b to increase
the dielectric constant associated therewith. When the
dielectric constant is increased, the propagation delay
also is increased, whereby the rate of propagation in the
shorter tail portions can be reduced to better match or
equalize the propagation delay of the circuit through the
longer tail portions. Simply put, the propagation of the
circuit through the shorter tail portions is "slowed down"
to match that of the longer tail portions.

' In agtual practice, given a typical mating area
of lower impedance than the corresponding tail portion, if
it is desired to design an electrical connector having a
given impedance, and it is desired to equalize the
impedance of the circuit paths through the terminals of the
signal module, a connector or connector system would be
designed so that the circuit path through the terminals
having shorter tail portions 66b would be the desired or
specified impedance. Dielectric partitions 75 then would
be employed on tail aligning device 20 for positioning
between longer tail portions 66a and ground plate 68 in
order to equalize the impedance of the circuit paths
through the terminals .having different length tail
portions.

On the other hand, if it is desired to design a
connector in which the propagation delay of the circuits
through the signal transmission terminals are of a given

value and equalizec_l, the connector or connector system
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as descri bed above, notw thstanding the fact that the tail portions have
angl ed bends therein. According to the invention, if it is desired to
control and/or match the inpedance circuit characteristics of the circuits
t hrough the |l onger and shorter tail portions, dielectric partitions 75 are
| ocated as shown in full lines in Fl 3 and descri bed above. Wth
dielectric parti- tions 75 being | ocatfed al ongside |onger tail portions
66a, the dielectric constant associated with the longer tail portions is

i ncreased, versus the air otherwi se present. Wien the dielectric constant

I's increasgdyldh® Hd'PYesigned so that the circuit through the
transmission lines including the terminals with longer tail
portions 66a would have the prescribed or specified
propagation delay. Since the propagatioh delay through the
shorter tail portion 66b, obviously, is less, dielectric
partitions 76 would be employed on tail aligning device 20,
rather than dielectric partitions 75. The dielectric
partitions 76 will increase the dielectric constant of
shorter tail portions 66b and, in essence, "slow down" the
propagation rate of the shorter +tail portions to more
substantially equalize or match that of the longer tail
portions.

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 respeeéts as illustrative and not restrictive, and

the invention is not to be limited to the details given
herein.
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dance is | owered, whereby the inpedance of the |longer tail portions can be
reduced to better match or equalize the inpedance of the_QLLQQLL§_LﬂLQEQP_
the shorter. tail portions. On the other hand, if it is desired to contro
and/ or match the propagation del ay characterstlcs of t HiisSheet HA BednRepldaUIN
the longer and shorter tail portionst4-di- electric part| hown
in phantomin FIG 3) are | ocated al ongside shorter tail 'HH
in- crease the dielectric constant associated therewth.
dielectric _constant is increased, the propaga-

. CLAIMS .

1. In a right-angled electrical connector (10)
which includes a dielectric housing (12) mounting at least
a pair of terminals, each having a contact portion (64) and
a right-angled tail portion (66a, 66b) projecting
therefrom, each said tail portion having a board mounting
portion at  an angle to said contact portion and a
transition portion between said board mounting portion and
said contact portion and including at least one bent
region, the tail portion (66a) of one of said terminals
being longer than the tail portion (66b) of the other, ‘and
a tail aligning'device (20) having apertures therethrough
through which a portion of the board mounting portions
extend,

wherein the improvement comprises i

diglectric member (75, 76) extending from the
tail aligning device alongside both a length of said board
mounting portion and said bent region of said transition
portion of one of the right-angled tail portions for
controlling the relative dielectric constants of the region
surrounding the tail portions.

2. In a right-angled electrical connector as set
forth in claim 1, further éomprising a ground plate (68)
spaced from and extending along -substantially the ertire
length of said pair of terminals and said dielectric member
being positioned between one of said rn.ght-angled tail
portions and said ground plate.

3. In a right-angled electrical connector as set
forth in claim 1 or 2, whwerein said dielectric member (75)
is located between the ground plate (68) and the first,
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tion delay also is increased, V\/nereby the rate of propa- gation in the
shorter tail portions can be reduced to better match or equalize the

propagation delay of the circit through the | §30@keHa BeePRéplatedns. Sinply
put, the propagation of the circuit through th por- tions is
"sl owed down" to match that of the Legger tail Tmiumgu‘ﬂm%ct ual '
practice, given a typical mating area of |ower t he
corresponding tail portion, if it is desired to design an electrical
connector having a given inpedance, and it is desired to equalize the inpe-
longer tail portion (66a) for decreasing the impedance of

the circuit path therethrough.

4. In a right-angled electrical connector as set
forth in claim 1 or 2, wherein said dielectric member (76)
is located between the ground plate (68) and the second,
shorter tail portion (66b) for increasing the propagation
delay of a circuit therethrough.

5. In a right-angled electrical connector as set
forth in any .preceding claim, wherein said dielectric’
member comprises a plate-like member (75, 76) that extends
in a cantilevered manner from the tail aligﬁing device.”

6. In a right-angled electrical connector as set
forth in any preceding claim, wherein said tail aligning
device (20) gomprises a molded plastic component with the
dielectric member (75, 76) integral therewith.

~ 7. In a right-angled electrical connector as set
forth in any preceding claim, further comprising a one
piece conductive ground shield (14) having a generally

rectangular shroud (44) encircling the contact portions of
the terminals. '

8. In a right—-angled electrical connector as set
forth in any preceding claim, wherein each terminal is a
stamped and formed one piece member.

9. A system for preferentially controlling one
of (a) the impedance and (b) the propagation delay circuit
characteristics of an electrical connector (10) which has
a dielectric housing (12) mounting at least a pair of
stamped and formed terminals having'tail portions (66a,
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dance of the circuit paths through the termnals of the signal nodule, a
connector or connector system woul d be designed so that the circuit path
through the term - nals having shorter tail portions 66b would be the de-
sired or specified inpedance. Dielectric partitions—75+then—wuldbe
enpl oyed on tail aligning device 20 for 9 positionigg bet ween | onger
tail portions 66a and ground Th‘SISlTi Has Been Repl

v

-16-

66b) projecting therefrom, one of the tail portions being
longer than the other, and a ground member (68) spaced from
and extending along substantially the entire length of each
of the terminals, comprising: o

selectively positioning a dielectric member (75,
76) alongside only one of the tail pbrtions and between
said one of the tail portions and the ground menmber to
alter the dielectric constant thereof depending on which of
the characteristics (a) and (b), above, is desired to be
preferentially controlled,

whereby positioning the dielectric member
alongside the longer ~of the tail portions (66a) will
increase the dielectric constant thereof and, thereby,
decrease the impedance of a circuit therethrough, and

whereby positioning the dielectric member
alongside the other of the tail portions (66b) will
increase the dielectric constant thereof and, thereby,
increase the propagation delay of a circuit therethrough.

, Th&#siﬁnaqﬁaommsﬂt heet
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plate 68 in order to equalize the inpedance of the circuit paths through
the termnals having different |ength- tail™ :portions. On the other hand, if
it is desired to design a connec- tor in which the propagation delay of the
circuits through the signal transm ssion termnals are of a given val ue and
equal i zed, the connector or connector system woul d be designed so that the
circuit through the trans- mssion lines including the termnals with

"l onger tail portions 66a woul d have the prescribed or specified propagation .
del ay. Since the propagation delay through

17~

ABSTRACT

ELECTRICAL CONNECTOR WITH MEANS FOR ALTERING CIRCUIT
CHARACTERISTICS

A right-angled electrical connector (10) includes
a dielectric housing (12) having a front mating face (28)
and rear face (29) with a plurality of terminal-receiving
passages extending therebetween. A plurality of terminals
have forwardly projecting contact portions (64) in the
passages and right-angled tail porfions (66) projecting
rearwardly from the housing. At least a first tail portion
(66a) is longer than a second tail portion (66b), whereby
their respective terminals have circuit paths of different
lengths. A ground plate (68) extends alongside of and
spaced from the first and second tail portions.. A
dielectric member (75, 76) is located between the ground
plate and one of the first and second tail portions for
controlling a circuit characteristic of the circuit path

through the terminal of which the one tail portion is a
part. '

FIGURE 2
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the shorter tail portion 66b, obviously, is less, dielectric partitions 76
woul d be enpl oyed on tail aligning:device 20., rather than dielectric
partitions 75. The dielectric partitions 76 will increase the dielectric
constant of shorter tail portions 66b and, in essence, "slow down" the
propagation rate of the shorter tail portions to nore substantially
equal i ze or match that of the |longer t-aill -portions. It will be understood
that the invention nay be em bodied in other specific forns wthout

"~ departing fromthe spirit or central characteristics thereof. The present

—_—
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exanmpl es and enbodi ment, therefore, are to be consid- ered in all respects

as illustrative and not restrictive, and the invention is not to be limted
to the details given 10 W claim 1 Aright-angled electrical connector,
conprising: a dielectric housing having a front mating face and a rear face
with term nal -recei ving passageway

-2 -~
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nmeans extending therebetween; a plurality of termnals, each havin
forwardly projecting contact portion in said passagemay—ﬁﬁ§ﬁ§_§ﬁa—g—ial
portion projecting rearwardly fromthe housing, s E@h&ﬂﬁg{ &dhaV|ng a
board nounting portion at an angle to said contac

transition portion extending fromsaid board nounti M\H‘m E sai d
contact portion and including at | east @ne beat re ectlon of

said tail portion being defined by four sides along the Iength t her eof at
| east a first of said tail por-

/ 68
Ul .“ E!
75 L .
68
' 64
66a
66b
66 20
66

FIG4
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ti ons being | onger than a | %&lé;tmh a., Ib & ng_wher eby t héPF* =
respective termnals have .mg’(c% %9 a 31 d' gng hs; a ground plate
Zﬁéeé‘ﬁtgﬁdaiSP?SLSEtSLs?“a%p mgé@ ‘?‘*‘ oe : %c%fei‘)LZt&LeﬁaLﬂefgiihnd
pl ate and a sel ected one sa‘ibﬁ #'r st pg eCORETHIT por- tions for
controlling a circuit charfacteristic off the giftcuit path through the

! . J 9
term nal of which said one tEATEdaFtREGEIPéf art--sai djdi el ecti c nmenber
ext end- ELECTRICAL CONNECTOR WITH MEANS FOR

ALTERING CIRCUIT CHARACTERISTICS

FIELD OF THE INVENTION

This invention generally relates to the art of electrical
connectors and, particularly, to an electrical connector
system which includes means for altering the dielectric
constant of the electrical environment for terminals of
dlffermg lengths to control the impedance or the propa-
gation delay of selected ones of the terminals.

BACKGROUND OF THE INVENTION

With the continuing trend toward compact electronic
apparatus, there is an ever-increasing demand for minia-
turized interconnection systems between the electronic
components of the apparatus. An example is in com-
puter apparatus wherein there is a constant demand to
reduce the thickness or height parameters of the elec-
tronic components. With the components mounted on a
printed circuit board, the height parameters relate to the
distance above the board in which desired interconnec-
tions are made and which constantly are being reduced.
Ore type of electrical connector used in such apphca-
tions is a right-angled connector which has 2 mating
axis generally paraliel to the printed circuit board, and
with a plurality of terminals having right-angled tail
portions projecting from the connector generally paral-
Iel to the board and then downwardly perpendicular to
the board for interconnection with circuit traces on the
board.

An example of the use of such electrical connectors is
to interconnect signal transmission lines to printed cir-
cuit boards, other electronic devices or to other com-
plementary connectors. The transmission lines transmit
signals through a plurality of conductors which, prefer-
ably, 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. One of the connectors often is a
right-angled connector, as described above. The trans-
mission lines typically include coaxial electrical cables,
cither in round or flat form, and round cables presently
are being used predominantly in relatively high fre-
quency applications between various system compo-
pents,
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ing"along said first said first side of said selected tail portion and only
air immeditely adjacent a second side opposite said first side of said
selected tail portion. 2. Aright-angled electrical connector as set forth
in claiml, wherein said dielectric nenber is |ocated be- tween the ground
plate and the first, longer tail portion for decreasing the inpedance of
the circuit path there- through. 3 A rhpght-angled electrical connector as
set forth in claim1, wheren said dielectric nmenber is |ocated be-

Classical coaxial designs derive their characteristic
impedance from the geometrical relationship between
the inner signal conductors and an outer shield member
and an intervening dielectric constant. For a given im-
pedance, signal conductor size and dielectric material,
an overall outside dimension is defined. The circuit
characteristics along equal lengths of such conductors
should be identical. In order to increase signal density
and reduce the overall outside dimensions of a transmis-
sion line connector system, alternate geometries and/or
dielectric systems are required.

When using a right-angled electrical connector in
systems described above, problems are encountered
because of the unequal lengths of the tail portions of the
connector terminals and, therefore, the unequal circuit
path lengths through the terminals. For instance, a typi-
cal right-angled connector has two rows of terminals
running generally parallel to a printed circuit board,
with tail portions of the terminals projecting from the
connector housing and then downwardly for intercon-
nection with circuit traces on the board. Obviously, the
tail portions of the upper row of terminals are longer
than the tail portions of the lower row of terminals.
Consequently, in any given pair of terminals taken from
both the upper and lower rows, unequal circuit path
lengths are created throagh those terminals. The differ-
ent path lengths result in different circuit characteris-
tics. In particular, assuming that the regional dielectric
constant is the same for both terminals and the connec-
tor exhibits a varying and non-homogenous impedance
characteristic through its mated electrical path length,
the terminal with the longer tail portion will create a
different impedance characteristic in its circuit than the
terminal with the shorter tail portion.

Although this is the general case, typically, when
impedance correction is desired, it would be most com-
monly used to decrease the impedance of the Ionger tail
portion. This is the more common case since most
contact mating regions are more substantial in relative
conductive plate areas than are the corresponding tail
section, therefore exhibiting greater capacitive coupling
and a reduced characteristic impedance. In this situa-
tion, one would typically seek to reduce the impedance
of the longest tail section to bring it closer to the lower
composite impedance providéd by the contact mating
region and shorter tail portion.

This is the replacement sheet

Da: ~ 5 DEC 1997



tween the ground plate and the second, shorter tail portion for increasing
tshe propagation delay of a circuit therethrough. 4. A right-angled
el ectrical connector as set forth in claiml, including a tail aligning
devi ce having aper- tures therethrough for receiving the tai portions of
the termnals, and said dielectric nenber extends in a canti- |evered
manner fromthe tail aligning device. 53 A right-angled electrical
connector as set forth in claim4 wherein said dielectric menber conprises
a plate-1ike menber.In the alternative, given a mating area with reduced

capacitive coupling, one could reduce the impedance of

the shorter tail section to bring it closer to a lower

composite impedance yielded by 2 higher impedance

contact mating region weighted by a lower impedance

along the length of a longer tail portion. The terminal

with the longer tail portion also will have a higher

prop_agation delay than the terminal with the shorter tail

portion (i.e. the propagation rate through the shorter

tail portion is faster).

This invention is directed to solving the problems

outlined above by provided a system in which such

circuit characteristics as impedance and propagation

delay can be altered in a very simple manner, particu-

larly in a right-angled electrical connector.

SUMMARY OF THE INVENTION

] An object, therefore, of the invention is to provide an
mproved electrical connector having simple means for
altering the characteristics of circuits therethrough.

In the exemplary embodiment of the invention, a
right-angled electrical connector is illustrated with a
dielectric-housing having a front mating face and a rear
face with a plurality of terminal-receiving passages
extending therebetween. A plurality of terminals have
forwardly projecting contact portions in the passages -
and right-angled tail portions projecting rearwardly
from the housing. At least a first one of the tail portions
is Ionger than a second one of the tail portions, whereby
their respective terminals have circuit paths of different
lengths. A ground plate extends alongside of and spaced
from the first and second tail portions. The invention
contemplates that a dielectric member be located be--
tween the ground plate and one of the first and second
tail portions for controlling a circuit characteristic of
the circuit path through the terminal of which the one
tail portion is a part.

The invention contemplates 2 system for controlling
one qf (a) the impedance and (b) the propagation delay

_aircuit characteristics of the electrical connector. Spe-
cifically, the invention contemplates that the dielectric
member be positioned alongside only one of the tail
pqrtions to alter the dielectric constant associated there-
with depending on which of the circuit characteristics
(2) and (b), above, is desired to be controlled. By posi-
tioning the dielectric member alongside the longer of
the tail portions, the dielectric constant associated
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6. Aright-angled electrical connector as set forth in claim5, wherein
said tail aligning device conprises a nolded plastic conponent with the
dielectric menber integral therewith. 7. A right-angled electrical
connector as set forth in claiml, further conprising a one piece
conductive ground shield having a generally.rectangul ar shroud encircling
the contact portions of the termnals. 4

therewith will be increased and, thereby, the impedance
of the circuit therethrough will be lowered and propa-
gation delay increased. By positioning the dielectric
member alongside the other or shorter of the tail por-
tions, the dielectric constant associated therewith will
be increased and, thereby, the propagation delay of the
circuit therethrough will be increased and impedance
decreased. By this system, a connector can be designed
to better match the impedance or the propagation delay
circuit characteristics of the electrical conmector
through the terminals of unequal lengths.

Other objects, features and advantages of the inven-
tion will be apparent from the following detailed de-
scription taken in connection with the accompanying
drawings. . '

BRIEF DESCRIPTION OF THE DRAWINGS

_-'The features of this invention which are believed to
be novel are set forth with particularity in the appended
claims. The invention, together with its objects and the
advantages thereof, may be best understood by refer-
ence to the following description taken in conjunction
with the accompanying drawings, in which like refer- -
ence numerals ideatify like elements in the figures and
in which:

FIG. 1 is a perspective view of the front or mating
side of an electrical connector embodying the concepts’
of the invention; '

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

FIG. 3 is a fragmented, elevational view showing in -
full lines the position of one of the dielectric members -
alongside the longer tail portion of one of the terminals,
and with the dielectric member shown in phantom
alongside one of the shorter tail portions; and

FIG. 4 is a fragmented perspective view locking
toward the rear of the high speed signal transmission -
terminal module together with a portion of the tail
aligning device.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to the drawings in greater detail, and first
to FICjS. 1 and 2, the invention is embodied in a hybrid
electrical connector, generally designated 10, for termi-
nating both the conductors of slower data transmission
lines and the conductors of high speed or high fre-
quency transmission lines. More particularly, electrical
connector 10 includes a dielectric housing, generally
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8 Aright-angled electrical connector as set forth in claim11, wherein each
termnal is a stanped and forned one piece nmenber. 9. A right-angled

el ectrical connector as set forth in claiml, wherein said ground plate is
general ly planar and extends from adj acent said mating face to a | ocation
adj acent said bent region of said first tail portion. 10. In a right-angled
el ectrical connector which in- cludes g di el ectric housi ng nounting at

| east a pair of tem nals, each having contact portion and a right-an-

ated tail portion pigkechLifs! PEbEMANe 4363, B8hétah designatea
14, data transmission terminal modules, generally desig-
npated 16 (FIG. 2), a high speed signal transmission ter-
minal module, generally designated 18, and a tail align-
ing device, generally designated 20. The overall config-
uration 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 for-
wardly from an enlarged, transversely outwardly pro-
jecting flange portion 24 as best seen in FIG. 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 FIG. 1. The
housing has a rear face 29. 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 bot-
tom of flange portion 24 as seen in FIG. 2, for latching
interengagement with conductive shield 14 as described
hereinafter. A ramped latch boss 32 projects outwardly
from each side wing 26 for latchingly engaging a com-
plementary mating connector (not shown). As seen in
FIG. 2, the rear of dielectric housing 12 includes a
receptacle area 34 for receiving data transmission termi-
nal modules 16, and an opening 36 for receiving high
speed signal transmission tarminal module 18. Grooves
38 are formed on the inside of side wings 26 for shidingly
receiving tail aligning device 20. Lastly, as seen in FIG.
1, the front face 28 of mating portion 22 of the dielectric
housing has a first array of passages 48 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 2 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 sub-
stantially 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 board-
lock 54 which is insertable into an appropriate mounting
hole in a printed circuit board and for interconnection
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portion having a board nounting portion at an angle to said contact portion
and a transtion portion between said board nounting portion and said
‘contact portion and including at | east one bent region, the tail portion of
one of said termnals being |longer than the tail portion of the other, and
a tail aligning device having apertures therethrough through which a
portion of the board nmounting portionsgextend, wherein the inprovenent
conprises a plate-like dielectric nenber extending fromthe tail aligning

devi ce and al ongs! dgaOh rBubd Wb ln 1L BoRAPLF BRI Tt 0" and said
conductive shield is fabricated of stamped and formed
sheet metal and is assembled to dielectric housing 12 as
shown in FIG. 1, whereupon ramped latch bosses 30
snap into latching engagement within latch apertures 50
of the shield.

High speed signal transmission terminal modules 16
bave 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 §6 and angled downwardly ata
right-angle to a mating axis of the connector perpendic-
ular to mating face 28.

Generally, high speed signal transmission terminal
module 18 includes a modular block construction, gen-
erally designated 62, for mounting a plurality of high
speed signal terminals each having a forwardly project-
ing 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 por-
tions 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 terminals
of the signal transmission terminal module. The ground
plate, itself, has tails 70 projecting downwardly there-
from. '

ThﬂsGOofthetennknﬂsofdau;uamunhmknlnnx?ﬂcs
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 appro_priate
holes in a printed circuit board for solder connection 1o
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 termi-
nals and a second array of apertures 74 for receiving
tails 66 of the terminals of high speed signal transmis-
sion 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 FIG. 2. This subas-

sembly then is assembled to dielectric housing 12 %g‘; iha replacermen sheet
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transition portion of one of the right-angled tail portions for controlling
the relative dielectric constants of the region surrounding the tail
portions. 11. In a right-angled electrical connector as set forth in claim
10, wherein said dielectric nenber extends al ongside the |Ionger of the tail
portions for increasing the dielectric constant of the surrounding region
and, thereby, decreasing the inpedance . of a circuit there- through 12. In a
right-angled electrical connector as sée€t forth in claim 10, wherein said
diel ectric menber exdig@dfon of arrow “B” by inserting data transmission
terminal modules 16 into receptacle area 34 and high
speed signal transmission terminal module 18 iato open-
ing 36, as tail aligning device 20 slides within grooves 38
of the dielectric housing.
Referring to FIG. 3 in conjunction with FIG. 2, the
invention generally is directed to means for altering or
modifying the dielectric constant associated with tail
- portions 66 (FIG. 2) of signal transmission terminal
module 18 to control one of (a) the impedance or (b) the
propagation delay circuit characteristics of the circuit
paths through the terminals of the module. With con-
nector 10 being a right-angled connector, the tail por-
tions of the upper terminals are longer than the tail
portions of the lower terminals as seen quite clearly in
FIG. 3. Therefore, the longer tail portion is designated
66a and the shorter tail portion is designated 665 in
FIG. 3 in order to present a clear and concise under-
standing of the invention, as described below.
Before proceeding, it should be understood that, with
both the longer and shorter tail portions 66z and 665
(FIG. 3), respectively, surrounded by air, particularly -
between the tail portions and ground plate 68, the di-
electric constant associated with and impedance for any
given incremental length of the tail portions is equal. It -
also might be noted that the tail portions are spaced
equidistant from ground plate 68. Under these circum-
stances or parameters, the impedance of an overall
mated circuit through longer tail portion 662 given a
non-homogeneous impedance through the mating sec-
tion is different from the impedance of a circuit through
shorter tail portion 665. In addition, the propagation
delay of a circuit through the longer tail portion 662 is
greater than the propagation delay of 2 circuit through
shorter tail portion 665.
Both the impedance and the propagation delay circuit
characteristics explained above are a function of the
dielectric constant in the region of a conductor. The
invention comtemplates a novel system for altering
those circuit characteristics in an electrical connector,
such as right-angle connector 10, by a simple means for
altering the dielectric constant in the region of one of
the tail portions 66a or 665. More particularly, FIGS. 2
and 3 show that tail aligning device 20 includes a pair of
dielectric partitions 7§ which are located on opposite
sides of ground plate 68, between the ground plate and
longer tail portions 66a on. opposite sides of the ground
plate. Tail aligning device 20 is unitarily molded of
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al ongsi de the other of the tail portions for increasing the dielectric
constant of the surroundi ng region and, thereby, increasing the propagation
delay of a circuit therethrough. 12 13. In a right-angl ed el ectrical
connector as set forth in claim10, wherein said tail aligning device
conprises a nol ded plastic conponent with the dielectric nmenber

dielectric material, such as plastic, and partitions 75 are
molded integrally therewith. It can be seen that the
partitions are plate-like members and are disposed be-
tween the ground plate and the tail portions, rather than
surrounding the tail portions, so that the partitions can
move into position between the tail portions and the
ground plate during assembly of the tail aligning device,
as described-above, notwithstanding the fact that the
tail portions have angled bends therein.

According to the invention, if it is desired to control
and/or match the impedance circuit characteristics of
the circuits through the longer and shorter tail portions,
dielectric partitions 75 are located as shown in full lines
in FIG. 3 and described above. With dielectric parti-
tions 75 beinig located alongside longer tail portions 66,
the dielectric constant associated with the longer tail
portions is increased, versus the air otherwise present.
When the dielectric constant is increased, the impe-
dance is lowered, whereby the impedance of the longer
tail portions can be reduced to better match or equalize
the impedance of the circuits through the shorter tail

_portions. :

On the other hand, if it is desired to control and/or
match the propagation delay characteristics of the cir-
cuits through the longer and shorter tail portions, di-
electric partitions 76 (as shown in phantom in FIG. 3)
are Jocated alongside shorter tail portions 665 to in-
crease the dielectric constant associated therewith.
When the dielectric constant is increased, the propaga-
tion delay also is increased, whereby the rate of propa-
gation in the shorter tail portions can be reduced to
better match or equalize the propagation delay of the
circuit through the longer tail portions. Simply put, the
propagation of the circuit through the shorter tail por-
tions is “slowed down” to match that of the longer tail
portions. ' :

In actual practice, given a typical mating area of
lower impedance than the corresponding tail portion, if
it is desired to design an electrical connector having a
ghnnlhnpedance,anditﬁsdeﬁnuiﬂ:eqnaﬁzethehnpe-
dance of the circuit paths through the terminals of the
signal module, a connector or connector system would
be designed so that the circuit path through the termi-
nals having shorter tail portions 666 would be the de-
sired or specified impedance. Dielectric partitions 75
then would be employed on tail aligning device 20 for
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I nttegral therewith. 14. In a right-angled electrical connector as set forth
in claim10, further conprising a one piece conductive ground shield having
‘a general ly rectangul ar shroud encircling the contact portions of the
terminals . 15. In aright-angled electrical connector as set forth in
claim 10, wherein each termnal is a stanped and forned one piece nenber.
16. In a right-angled electrical connector as set forth in claim 10,
further conprising a ground plate space9d from and extendi ng al ong
substantial ly the enpdsiiohifB®etween longer tail portions 662 and ground
plate 68 in order to equalize the impedance of the circuit
paths through the terminals having different length tail
portions.
On the other hand, if it is desired to design a connec-
tor in which the propagation delay of the circuits
through the signal transmission terminals are of a given
value and equalized, the connector or connector system
would be designed so that the circuit through the trans-
mission lines including the terminals with longer tail
portions 66a would have the prescribed or specified
propagation delay. Since the propagation delay through
the shorter tail portion 665, obviously, is less, dielectric
partitions 76 would be employed on tail aligning device
20, rather than dielectric partitions 75. The dielectric
partitions 76 will increase the dielectric constant of
shorter tail portions 665 and, in essence, “siow down”
the propagation rate of the shorter tail portions to more
substantially equalize or match that of the longer tail
portions.
It will be understood that the invention may be em-
bodied in other specific forms without departing from
the spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be consid-
ered in all respects as illustrative and not restrictive, and
.the invention is not to be limited to the details given
perein.
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of said pair of termnals and said dielectric nenber being positioned
between one of said right-angled tail porons and said ground plate. 17. In
a right-angled electrical connector as set forth in claim 16, wherein each
termnal is a stanped and fornmed one piece nenber. 18. A systemfor priay
controling one of (a) the inpedance and (b) the propagation delay circuit
characristics of an electrical connectgr which has a dielectric housing
nmounting at |east a pair of stanped and formed term nals having tail
portions projecting we claim:
1. A right-angled electrical connector, comprising:
a dielectric housing having a front mating faccand a
rear face with terminal-receiving passageway
means extending therebetween;
a plurality of terminals, each having a forwardly
projecting comtact portion in said passageway
means and a tail portion projecting rearwardly
from the housing, said tail portion having a board
mounting portion at an angle to said contact por-
tion and a transition portion extending from said
board mounting portion to said contact portion and
including at least one bent region, a cross section of
said tail portion being defined by four sides along
the length thereof, at least a first of said tail por-
tions being longer than a second of the tail portions
.whereby their respective terminals have circuit
* paths of different lengths;
a ground plate extending alongside of and spaced
from a first side of both of said first and second tail
portions; and :
- adielectric member located between the ground plate
and a selected one of said first and second tail por-
tions for controlling a circuit characteristic of the
circuit path through the terminal of which said one
tail portion is a part, said dielectric member extend- -
ing along said first said first side of said selected tail
portion and only air immediately adjacent a second -
side opposite said first side of said selected tail
portion. :
2. A right-angled electrical connector as set forth in
claim 1, wherein said dielectric member is located be-
tween the ground plate and the first, longer tail portion
for decreasing the impedance of the circuit path there-
through.
3. A right-angled electrical connector as set forth in
claim 1, wherein said dielectric member is located be-
tween the ground plate and the second, shorter tail
. portion for increasing the propagation delay of a circuit
therethrough.
4. A right-angled electrical connector as set forth in
claim 1, inclading a tail aligning device having aper-
tures therethrough for receiving the tail portions of the
terminals, and said dielectric member extends in a canti-
“levered manner from the tail aligning device.
5. A right-angled electrical connector as set forth in
claim 4, wherein said dielectric member comprises a
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therefromone of the tail portions being |onger than the other, and a
ground nenber spaced from and extending along substantially the entire

| ength of each of the ter- minals, conprising: selectively positioning a
di el ectric nmenber al ongside only one of the tail portions and between said
one of the tail portions and the ground nenber to alter the dielectric
const ant thereof depending on which of the characteristics (a) and (b).
above, is desired to be prferentially Jﬂhtrolled, wher eby positioning the

di el ectric nenber al OrW.SAOﬁght-ang]ed electrical connector as set forth in
claim 5, wherein said tail aligning device comprises a
molded plastic component with the dielectric member
integral therewith.

7. A right-angled electrical connector as set forth in
claim l,f?rﬂum comprising a one piece conductive
ground shield baving a generally rectangular shroud
encircling the contact portions of the terminals.

g.A;thﬂnqnqﬂaichxnﬁcalconnaﬂnrassetﬁmihin
cmmmn},vﬁnneh1eadhtennhnﬂisasunnped:nuiﬂmnned
one piece member.

9. A right-angled electrical connector as set forth in
claim 1, wherein said ground plate is generally planar
angexmmdsﬁnnumﬁmme&ﬂdnmﬁngﬁuztoahxzﬁnn
1uuacentaﬁdtxmtregknzof&ﬁdfﬁstuﬁlpanﬁmx

10. In a_right-gngled electrical connector which in-
chu#;a;dnﬂccun:houﬁngxnounﬁngzulemnstpuhrof
unnmmmhseadhhmwﬁqgacxnﬂactpoﬂinxmmiar#ﬂnnnb
gled tail portion projecting therefrom, each said tail
portion having a board mounting portion at an angle to
said contact portion and a transition portion between
said board mounting portion and said contact portion
and including at least one bent region, the tail portion of
one of said terminals being longer than the tail portion
of the other, and a tail aligning device having apertures
theretl;rough through which a portion of the board -
mounting portions extend, wherein the improvement -
comprises a plate-like dielectric member extending from
the tail aligning device and alongside both 2 length of
said board mounting portion and said bent region of said
transition portion of one of the right-angled tail portions
for controlling the relative dielectric constants of the
region surrounding the tail portions.

1L In a right-angled electrical connector as set forth
in claim 10, wherein said dielectric member extends
alongside the longer of the tail portions for increasing
the dielectric constant of the surrounding region and,
thereby, decreasing the impedance of a circuit there-
through.

12. In a right-angled electrical connector as set forth
in claim 10, wherein said dielectric member extends
alongside the other of the tail portions for increasing the
dielectric constant of the swrrounding region and,
thereby, increasing the propagation delay of a circuit
therethrough. '
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the longer of the tail portions will increase the dielectric constant
.thereof and, thereby, decrease the inpedance of a circuit therethrough, and
wher eby positioning the dielectric nenber al ongside the other of the tail
portions will increase the di- electric constant thereof and, thereby,
I ncrease the propagation delay of a circuit therethrough. 19. In a
ri ght-angled, shielded 1/0O el ectrical 1gonnec- tor which includes a
di el ectric housing nountig at least a pair of termnals, each having a
contact portion and 13.Inghtightahgléd electrival cofifiestorjasaet farth her ef rom
in claim 10, wherein said tail aligning device comprises
a molded plastic component with the dielectric member
integral therewith.
14. In a right-angled electrical connector as set forth
in claim 10, further comprising a one piece conductive
ground shield having a generally rectangular shroud
encircling the contact portions of the terminals.
15. In a right-angled electrical connector as set forth
in claim 10, wherein each terminal is a stamped and
formed one piece member.
16. In a right-angled electrical connector as set forth
in claim 10, further comprising a ground plate spaced
from and extending along substantially the entire length
of said pair of terminals and said dielectric member
being positioned between one of said right-angled tail
portions and said ground plate.
-17. In a right-angled electrical connector as set forth
in claim 36, wherein each terminal is a stamped and
formed one piece member.
18. A system for preferentially controlling one of (a)
the impedance and (b) the propagation delay circuit
characteristics of an electrical coonector which has a
“dielectric housing mounung at least a pair of stamped
and formed terminals having tail portions projecting
thcrc&om,oneofthetaﬂporhonsbemgbngerthanthe
other, and a ground member spaced from andextendmg
along snbsmt:ally the entire length of each of the ter- .
minals, comprising:
selectively positioning a dielectric member alongside
only one of the tail portions and between said one
of the tail portions and the ground member to alter
the dielectric constant thereof depending on which
of the characteristics (a) and (b), above, is desired
to be preferentially controlled,
whereby positioning the dielectric member alongside
the longer of the tail portions will increase the
diclectric constant thereof and, thereby, decrease
the impedance of a circuit therethrough, and
whereby positioning the dielectric member alongside
the other of the tail portions will increase the di-
electric constant thereof and, thereby, increase the
propagation delay of a circuit therethrough.
19. In a right-angled, shielded 1/0 electrical connec-
tor which includes a dielectric housing mounting at
least a pair of terminals, each having a contact portion
and a right-angled tail portion projecting therefrom,
each said tail portion having a board mounting portion
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each said tail portion having a board nounting portion 13 generally

per pendi cul ar to said contact portion and a transition portion between said
"board nounting portion and said contact portion and including at |east one
bent region, the tail portion of one of said term nals being |onger than
the tail portion of the other, a ground plate spaced from and extendi ng

al ong said-pair of termnals, 13

.generally petpendxcular to said contact pomon and a
transition portion between said board mounting portion
andsau!connun;xuuonandxnchxhngathumtonebent
region, the tail portion of one of said terminals being
lIonger than the tail portion of the other, a ground plate
spaced from and extending along said pair of terminals,
a one piece conductive ground shield member having a
generally rectangular shroud encircling the contact
portions of the terminals and a tail aligning device hav-
ing apertures through which a portion of the board
tnounﬁnglxnﬁnmscnnends'meﬂﬁntheinqnovenumm
comprises:
snd.gnound‘pkne<mn=ndnu;ahnu;subﬂznhdnyimm
entire length of said pair of terminals and a dielec-
tric member integrally formed with and extending
ﬁnnxﬂm:unlahgnnu;dcvmz:uuiaknupuh:boﬂza
length of said board mounting portion and said
- bent region of said transition portion of one of the
right-angled tail portions and positioned between
said right-angled tail portion and said ground plate
for controlling the relative dielectric constants of
the region surrounding the tail portions.
20. In a right-angled, shiclded 1/0 electrical connec-
tor as set forth in claim 19, wherein each terminal is a
stamped and formed one piece member.
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a one piece conductive ground shield menber having a geneally rectangul ar
shroud encircling the contact portions :of the termnals and a tail aligning
“device hav- ing apertures through:vhiich a portion of the board nounting
portions extends, wherein the inprovenment conprises: said ground plate
extendi ng al ong substantially the entire length of said pair of termnals
and a dielec- tric nenber integrally-f%~ed with and extending fromthe

tail aligning device and al ongside both a |l ength of said board nounting
portion and said

ABSTRACT
ELECTRICAL CONNECTOR WITH MEANS FOR ALTERING CIRCUIT
: cT Ics

A right-angled electrical connector (10) includes
a dielectric housing (12) having a front mating face (28)
and rear face (29) with a plurality of terminal-~receiving
passages extending therebetween. A plurality of terminals .
have forwardly projecting cdnta;t portions (64) in the
passages and right-angled tail portions (66) projecting
rearwardly from the housing. At least a first tail portion
(66a) is longer than a second tail portion (66b), whereby
their respective terminals have circuit paths of different
lengths. A ground plate (68) extends alongside of and
spaced from the first and second tail portions. A
dielectric member (75, 76) is located béfween_the ground
plate and ope of the first and second tail portions for
controlling a circuit characteristic of the circuit path

through the terminal of which the one tail portion is a
part.

FIGURE 2
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bent region of said transition portion of one of the right-angled tai
portions and positioned between said right-angled tail portion and said
ground plate for controlling the relative dielectric constants of the
region surrounding the tail portions. 20. In a right-angled, shielded L/O
el ectrical connec- tor as set forth in claim19, wherein each termnal is a
st anped and forned one pi ece nenber.
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