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(54) Connector for adjacent circuit-bearing

(57) A connector (10) for interconnecting circuits of
adjacent circuit-bearing substrates (50,60) comprises a
housing (12) having contacts (30) disposed in contact-
receiving cavities (20). Each contact includes a plate-
like body section (32) secured in the associated cavity
and a pair of elongate spring arm contact sections (40)
co-extending from a common edge(34) of the body sec-
tion (32) and outwardly from the cavity (20) and from the

substrates

mounting face of the housing (12). The elongate spring
arm contact sections (40) have end portions arcuately
diverging from each other to free ends so that continu-
ous arcuate edges (46) thereof face away from the
mounting face for engagement with associated circuit
termini (52,62) of the circuit-bearing substrates (50,60).
The elongate spring arm contact sections (40) are inde-
pendently deflectable toward the mounting face under

spring bias.
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Description

[0001] The present invention is directed to a connec-
tor for interconnecting circuits of adjacent circuit-bear-
ing substrates and, more particularly, to a connector that
can interconnect respective traces on the circuit-bearing
substrates.

[0002] It is often desirable to interconnect circuits be-
tween two adjacent circuit-bearing substrates that are
placed edge to edge with circuit termini adjacent the re-
spective edges. In many applications, the circuits on the
respective substrates or circuit boards are formed in
dense arrays with the typical pitch between adjacent
contact pads being approximately one millimeter. The
corresponding contacts in a connector, therefore, are
relatively thin and are on the order of 0.1 to 0.5 millim-
eters. Thus, it is necessary to precisely align the circuit
pads onto substrates with each other in at least one hor-
izontal direction. The substrates, however, while being
aligned in a first horizontal direction such that corre-
sponding circuit termini are across from one another,
may be slightly spaced from each other in a second hor-
izontal direction of a plane and,furthermore,may also be
spaced slightly vertically from one another owing to dif-
ferences in thicknesses of the boards as well as posi-
tions within the electronic equipment in which the boards
are used.

[0003] U.S. Patent 5,263,868 discloses a flexible cir-
cuit interface for co-planar printed circuit boards. The
connector includes a support housing and a flexible
jumper circuit for bridging the printed circuit boards that
abut each other. The flexible circuit includes an elasto-
meric member that can bridge the interface between the
co-planar boards. To maintain the desired normal force
of the connector over time, it is desirable that the elas-
tomeric member be supported by a continuous surface,
rather than by surfaces spaced by a gap or step. Addi-
tionally, the resiliency of the elastomeric member can be
affected over time by changes in the environment, such
as temperature variations, and when subject to contin-
ual vibrations or the like.

[0004] Itisdesirable, therefore, thatthe electrical con-
nector be able to interconnect corresponding circuit ter-
mini on the boards while accommodating slight differ-
ences in horizontal and vertical arrangements of the
substrates. The connector, therefore, needs to be able
to interconnect corresponding circuit termini across a
gap as well as up a step and to maintain the desired
normal force on the circuit termini over time, even when
subject to changes in temperature and vibrations.
[0005] The present invention is directed to a connec-
tor for interconnecting circuits of adjacent circuit-bear-
ing substrates that are placed edge to edge with circuit
termini adjacent the edges. The connector includes at
least one contact-receiving cavity and a contact dis-
posed therein. The contact includes a plate like body
section secured in the cavity and a pair of elongate
spring arm contact sections initially co-extending from
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a common edge of the body section and outwardly of
the contact-receiving cavity and from a mounting face
of the housing. The spring arm contact sections have
end portions arcuately diverging from each other, all
within the plane of the body section to free ends to orient
respective continuous arcuate edges to face away from
the mounting face. The arcuate edges engage associ-
ated circuit termini of respective ones of the circuit-bear-
ing substrates. Each elongate spring arm contact sec-
tion is independently deflectable toward the mounting
face under spring bias upon engagement with the ter-
mini under compression there against such that the cir-
cuit-bearing substrates can vary relatively in distance
from the mounting face and from each other.

[0006] The connector can be used to engage corre-
sponding circuit termini on two circuit-bearing sub-
strates that abut one another as well as substrates hav-
ing a gap and/or a step between them.

[0007] Anembodiment of the invention will now be de-
scribed by way of example with reference to the accom-
panying drawings in which:

[0008] FIGURE 1 is an isometric view of an electronic
assembly including an electrical connector made in ac-
cordance with the invention exploded from two circuit-
bearing substrates and from a fragmentary portion of a
base of the assembly.

[0009] FIGURE 2is anisometric view of the connector
of Figure 1 as viewed from the mounting face thereof.
[0010] FIGURE 3is a cross-sectional view of the con-
nector of Figure 2 mounted to two adjacent co-planar
circuit-bearing substrates.

[0011] FIGURE 4 is a view similar to that of Figure 3
wherein the substrates are spaced from each other in
both in a horizontal as well as a vertical direction.
[0012] FIGURE 5 is plan view of a contact made in
accordance with the invention.

[0013] Referring now to Figures 1 through 5, connec-
tor 10 for interconnecting circuits of adjacent circuit-
bearing substrates 50, 60 having circuit termini 52, 62
adjacent edges thereof, includes a housing 12 having
at least one contact-receiving cavity 20 and a contact
30 disposed therein. The contact-receiving cavity 20 in-
cludes a top wall 22 and opposed side walls 24 and is
open to the mounting face 14 of housing 12, as seen in
Figure 3.

[0014] For purposes of illustration, connector 10 is
shown being used in an electrical article 64 that is
mountable to a base 70 of an electronic apparatus.
Housing 12 further includes mounting portions 16 hav-
ing apertures 18 extending therethrough for receiving
fastening devices 74 for securing connector 10 to elec-
trical article 64 and to base 70. Each fastening device
74 extends through a respective washer 75, an insert
76 disposed in housing aperture 18, a respective aper-
ture 66 in article 64 and are secured in a threaded ap-
erture 72 of base 70. Insert 76 has a diameter dimen-
sioned to be received in aperture 18 in an interference
fit and a length selected to be at least equal to the depth
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of aperture 18, thereby preventing the housing 12 from
being damaged when the fastening device 74 is secured
to base 72. Additionally the upper surface of insert 76
provides a stop surface for fastening device 74. The
length of fastening device 74 and insert 76 are selected
to apply the desired amount of compression force
against housing 12 and the contacts 30 therein to assure
electrical connection between the circuit termini 52, 62.
It is to be understood that other types of fastening de-
vices may also be used.

[0015] Contact 30, as best seen in Figure 5, includes
a plate-like body section 32 having two pairs of opposed
edges 34, 36,respectively, and a pair of elongate spring
arm contact sections 40 co-extending from a common
edge 34 of the body section 32 and outwardly from the
contact-receiving cavity 20 when the contact 30 is se-
cured in housing 12. Each contact 30 is secured in a
respective cavity in an interference fit whereby the edg-
es 36 include a plurality of protrusions 37 that engage
the inner surfaces of side walls 24 of cavity 20. The elon-
gate spring arm contact sections 40 have end portions
42 arcuately diverging from each other, all within the
plane of the body section to free ends 44 to orient re-
spective continuous arcuate edges 46 thereof to face
away from the mounting face 14. The arcuate edges 46
are adapted to be engaged by associated circuit termini
52, 62 of respective ones of the circuit-bearing sub-
strates 50, 60. The elongate spring arm contact sections
40 are independently deflectable toward the mounting
face 14 of housing 12 under spring bias, upon engage-
ment with circuit termini 52, 62 when compressed there
against,such that the circuit-bearing substrates 50, 60
can vary relatively in distance from the mounting face
14, (Y axis) and from each other (X axis), as shown rep-
resentatively in Figure 4. The corresponding termini 52,
62 are aligned in the one direction (Z axis).

[0016] Figures 3 and 4 illustrate the cross-sectional
view of the connector 10 mounted to circuit board
wherein the adjacent substrates 50, 60 lie in a common
plane in Figure 3, and in Figure 4,they are separated
vertically by a distance o and horizontally by a distance
B. The circuit-bearing substrates or circuit boards 50, 60
are aligned such that the corresponding circuit termini
52, 62 are in alignment with each other with respect to
the Z direction in the apparatus, spaced apart or adja-
cent in the X direction and co-planar or vertically spaced
in the Y direction,as shown in Figure 4.

[0017] In accordance with the invention,the housing
is made from a dielectric material, such as a liquid crys-
tal polymer or other material, as known in the art, that is
suitable for use in the desired type of environment. The
terminals are stamped from a strip of metal, such as be-
ryllium copper, phosphor bronze or the like.

[0018] In the embodiment shown in Figures 1, 3 and
4, the mounting portions 16 of housing 12 are secured
to base 70. In Figure 3, the base 70 extends beneath
the co-planar circuit-bearing substrates 50, 60. Sub-
strates 50 and 60 are of the same thickness, such that
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the corresponding upper and lower surfaces lie on re-
spective common planes. In Figure 4, the circuit-bearing
substrates 50, 60 are of different thicknesses resulting
in vertical difference o. The lower surfaces of the sub-
strates lie on the same plane, but the upper surfaces
are on different planes.

[0019] The connector of the present invention pro-
vides a contact having resilient legs that can adjust to
differences in height (step) and spacing (gap) between
aligned circuit termini on adjacent circuit-bearing sub-
strates. The resilient spring arms provide sufficient nor-
mal force to retain the connection for each individual
trace independently and compensate for variances in a
gap or step between the two boards. The spring arms
maintain their resiliency when subject to changes in
temperature and when used in an apparatus that is sub-
ject to periodic or continual vibrations. Additionally, the
connector of the present invention can be removed from
a first location having a first gap and step arrangement
and used in a second location having a second gap and
step arrangement.

Claims

1. A connector (10) for interconnecting circuits of ad-
jacent circuit-bearing substrates (50,60) placed
edge to edge with circuit termini (52,62) adjacent
said edges, comprising a housing (12) which in-
cludes at least one contact-receiving cavity (20),
and a contact (30) disposed in the contact-receiving
cavity (20), characterized in that:

the contact (30) has a plate-like body section
(82) secured in the cavity (20) and a pair of
elongate spring arm contact sections (40) co-
extending from a common edge (34) of said
body section (32) and outwardly from the cavity
(20) and from a mounting face (14) of the hous-
ing (12);

said elongate spring arm contact sections (40)
have end portions (42) arcuately diverging from
each other, within the plane of the body section,
to free ends (44) so that arcuate edges (46)
thereof face away from the mounting face (14)
to be engaged with associated circuit termini
(52,62) of respective ones of the circuit-bearing
substrates (50,60);

whereby said elongate spring arm contact sec-
tions (40) are independently deflectable toward
said mounting face (14) under spring bias upon
engagement with said circuit termini (52,62) un-
der compression thereagainst.

2. The connector (10) according to claim 1, wherein
the housing (12) has fastening means (74) for fas-
tening the connector (10) to an electrical article (64)
which houses the adjacent circuit-bearing sub-
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strates (50,60).

The connector (10) according to claim 2, wherein
the fastening means (74) are threaded fasteners
(74) which extend through apertures (18) in the
housing (12) into the electrical article (66) to secure
the connector (10) to the electrical article (64).

The connector (10) according to claim 3, wherein
the threaded fasteners (74) extend through aper-
tures in both the housing (18) and the electrical ar-
ticle (66) and then into a base (72) to secure the
connector (10) and the electrical article (64) to the
base (70).

The connector (10) according to any preceding
claim, wherein the plate-like body section (32) of the
contact (30) has a plurality of projections (37) ex-
tending outwardly from opposing edges (36) of the
plate-like body (32) for interferingly retaining the
contact (30) within its respective contact-receiving
cavity (20).

A connector (10) for interconnecting circuits of ad-
jacent circuit-bearing substrates (50,60) placed
edge to edge with circuit termini (52,62) adjacent
the edges, having a housing (12) with a plurality of
contact receiving cavities (20), each contact receiv-
ing cavity (20) housing a respective contact (30),
characterized in that:

each contact (30) has a body section (32) and
two opposing spring arms (40) extending out-
wardly from said body section (32) in a mating
direction, the spring arms (40) have end por-
tions (42) arcuately diverging from each other,
thereby forming an electrical mating interface
(46) for engaging the adjacent circuit termini
(52,62) wherein each spring arm (40) is inde-
pendently deflectable toward the housing (12)
under compression such that the circuit-bear-
ing substrates (50,60) can vary relatively in dis-
tance from the housing (12) and from each oth-
er.

The connector (10) according to claim 6, wherein
the body section (32) of each contact (30) is a plate-
like body (32) having atop edge (34), two opposite
side edges (36) and a bottom edge (34), the spring
arms (40) extending outwardly from the bottom
edge (34).

The connector (10) according to claim 7, wherein
the side edges (36) of the contact (30) have a plu-
rality of projections (37) for facilitating an interfer-
ence fit of the contact (30) within a respective con-
tact receiving cavity (20).
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9.

10.

The connector (10) according to claim 6, 7 or 8,
wherein the housing (12) has a fastening means
(74) for securing the connector (10) to an electrical
article (64) which has adjacent circuit-bearing sub-
strates (50,60).

The connector (10) according to claim 9, wherein
the fastening means (74) is at least one threaded
member (74) extending through at least one re-
spective aperture (18) in the housing (12) and into
the electrical article (64) for threadedly securing the
connector (10) to the electrical article (64).






EP 0 903 810 A2

FIG. &



10

74"‘1+E‘ '/

. 12

.

50 zj;:: D] ‘%] —
////////////W 10
FIG. 3
0 54 5y [ /2
f

46

\ 62|
LV e
. 10

Tt»x ~p- FIG. 4

Z



	bibliography
	description
	claims
	drawings

