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Background QOf The vention

The present invention relates generally to
electrical connectors and, more particularly, to an
improved surface mount, board-to-board connector having an
increased number of electrical terminals and a structure
which decreases the likelihood of encountering
misalignment of the connector terminals during
installation to a circuit board.

Board-to-board connectors for electrically
connecting a pair of parallel circuit board or members are
well known in the art. These board-to-board connectors
typically utilize two opposing connector components
mounted to respective opposing surfaces of the circuit
boards and which project away from the circuit board
mounting surfaces. One of the connector components is a
male member and includes a plug member, while the other of
the two connector components is a female member and
includes a receptacle. The male plug member fits into the
female receptacle in order to connect the two circuit
boards together.

Board-to-board connectors further include a
series of electrical terminals disposed in the two
interengaging male and female connector members which
contact each other when the male member is fitted into the
female member. These terminals have sclder tail portions
which extend out from the connector member bottom portions
and either extend through holes in a circuit board or
engage a like number of electrical contact pads, or ~
traces, formed on the surfaces of the respective circuit
boards and are subsequently soldered thereto. This
latter mounting method is referred. to in the art as
surface mounting.

Surtace mount connectors present.certamn
problems which may compromise the reliability of the
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enale MeMDersand nat a surface mount connector can accommodate is limited
by the length of the connector. A surface mount connector
that accommodates a small number of circuits, such as 20
circuits, is much shorter than a connector that must
accommodate a large number of circuits, such as 200
10 circuits or more.
In surface mounting of board-to-board electrical
connectors onto circuit boards, it is desirable to have
all of the connector terminal tails lie in a common plane
which is adjacent to the mounting surface of the circuit
15 boards so that the terminal tails will contact the circuit
board traces. However, it is often difficult to achieve

this objective because circuit boards may be formed
according to low tolerances that may lead to warping or
other distortion in circuit boards which may occur during
20 the manufacture of the circuit boards, during assembly of
components onto the circuit boards or during assembly of
secondary circuit bocards to a mother board.
For example, heat generated by soldering
components, or terminals of a connector, to a circuit
25 board may create thermal stresses within the circuit board
which induce warpage or distortion into the circuit boarad.
Additionally, when secondary circuit boards are
mechanically mounted to a mother board, such as by
standoffs, they may be mounted either unevenly or the
30 Securement screws overtightened such that internal
stresses may develop within the circuit boards which also
may induce warpage or distortion intc the circuit board:
This area of distortion typically manifests )
itself as a depressed or raised area of the circuit board
- 38 that is no longer co-planar with the mounting surface of.
the circuit board. This warpage or distortion may prevem
some of the connector terminals from lying adjaceﬂt;t )
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5 board mounting surface. With such a gap, the possibility
exists that the terminals may not contact the solder paste
or at least not become reliably attached to the circuit
board during the soldering. If the solder tail is not
soldered to its corresponding contact pad, the entire

10 board will be defective. If a poor solder joint is
formed, such soldered joint will be weaker than the rest
of the soldered joints that occurs between the connector
and circuit board in the area that is not warped and may
eventually fail.

15 The problems described above may be avoided by
utilizing surface mount connectors of relatively short
length so that the connector and its associated terminal
tails will lie flat on the circuit boards within the area
of warpage as opposed to extending across the area of

20  warpage. However, this solution limits the design of the
electronic component to the use of a. single, short length
connector. In applications where the circuit boards have
a large: number of circui;s which must be connected between
two parallel circuit boards, a longer length connector

25 must be used to accommodate this larger number of
circuits.

Where the surface mount connector has a length
which is greater than the warped area, a portion of the
connector and its associated terminal tails may extend

30 over the warped area and out of contact with the contact
pac- thereof. As the length of surface mount connectors
increases, the likelihcod of encountering a warped area qn
a circuit board alsc increases. The likelihcod of moving
the terminals out of parallelism also occurs. Thus it may

35 be understood that as mentioned above, when a surface

mount connector encounters a warped area, one or more
terminal tails will be out of the contact plane with the

ain
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board and the possibility that defective solder joints
will occur increases.

An alternate attempt at achieving a greater
number of contacts between two parallel printed circuit
boards has been to utilize two pairs of board tc board
connectors rather than cne pair of longer connectors. In
some applications, this has proven generally ineffective
as the pitch of the connectors has become smaller because
the manufacturing tolerances resulting from molding of the
housings, stamping of the terminals, positioning of the
terminals within the housing and placement of the
connectors on the printed circuit boards tend to add or
"stack" up. The smaller pitch of these connectors
increases the need to maintain exact alignment of all of
the connectors which is an expensive and sometimes
impossible goal. In particular, when mounting two plug
connectors on a first circuit board andé two receptacle
connectors on a second board, the connectors on each board
must be almost perfectly aligned. Misalignment or
rotation of one connector relative to the other of only 1
degree may result in an offset of approximately 0.861 mm
for the connector which will effectively prevent mating of
the connectors on the first and second boards and possibly
result in some of the connector terminal tails not
contacting their corresponding circuit board contact
tails.

The present invention overcomes these
disadvantages and provides benefits over the prior art by
providing two connectors arranged in a generally parallel
fashion and joined together by bridging pieces which
maintain the two connectors in a generally parallel and _
side-by-side relationship. .

Accordingly, it is a general object of the
present invention to provide a new and improved surface
mount, board-to-board connector. ’

Another object of the present invention to
provide a new and improved surface mount, board-to-board
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5 to provide a dual housing board-tc-board, surface mount

connector assembly having a male connector component and a
female connector component, the male connector component
having two elongated connector housing bodies
intercaonnected at their opposing ends of the connector

10 bodies to maintain the connector housing bedies in a
parallel relationship and to maintain the electrical
contact terminals disposed within the connector housing
bodies in alignment with the circuit board contact pads.

A still further object of the present invention

15 is to provide a board-to-board, surface mount connector
assembly having male and female dual interengaging
connector housings of relatively short length, wherein the
male and female dual connector housings are joined
together by bridging pieces at their opposing ends in

20 order to maintain the connector housings in a parallel
spacing, thereby improving the interengagement of the male
dual connector housings with the female dual connector
housings and thereby reducing the likelihocod of
misalignment of the connector housing during attachment to

25 a printed circuit boarad.

Suspary Of The Invention
The present invention is directed to a surface
mount board-to-board connector which overcomes the above-
30 mentioned disadvantages and which offers an improvement
over prior art surface mount, board-to-board connectors by
reducing the overall length of surface mount board-to-
board connectors while accommodating a larger number of
circuits relative to the length of the connector and
35 reducing the likelihood of encountering a warped or
distorted mounting area.
In one principal aspect of the present invention
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S assembly has two male connector housings disposed
generally parallel to each other and joined together at
the aopposing ends of the housings by spacer members, or
bridging pieces integrally formed with the male connector
housings. The receptacle housing assembly has two female

10 connector housings disposed in a spaced-apart, parallel
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relationship and joined together at opposing ends by
integral spacer members which maintain the alignment of
both the plug and receptacle housings for mounting
purposes and alsoc maintain the alignment of the contact

15 terminal tails.

In another principal aspect of the present
invention and in accordance with a second embodiment, the
improved board-to-board connector assembly includes a pair
of opposing male and female dual connector assemblies,

20 each of the male and female connector assemblies having
two elonqatedfhousing:portions.arranged'in a spaced-apart,
parallel fashion, with each housing portion having a
plurality of electrical terminals disposed therein on
opposing surfaces thereof. The electrical terminals of

25 the male and female connector assemblies engage each other
when the connector assemblies are interengaged with each
housing portions having engagement members disposed on
opposing ends received within recesses formed in separate
spacer members having engagement means that engage

30 opposing ends of the housings. The spacer members
interconnect the housings of the male and female connector
assemblies together and maintain them in spaced-apart, -
parallel fashion, whereby; electrical terminal tails
extending from the housing are aligned with each other and-. -

35 with opposing electrical contact traces upon mounting
surfaces of opposing printed circuit boards.

These and other cbjects, features and advantages
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of the present invention will be clearly understood
through a consideration of the following detailed
description.

ef Description © e Drawi

In the course of the following detailed
description reference will be made to the attached drawing
wherein like reference numerals identify like parts and
wherein:

FIG. 1 is an exploded perspective view of a
connector assembly constructed in accordance with the
principles of the present invention;

FIG. 2 is a plan view of the female, or
receptacle component, of the connector assembly of FIG. 1;

FIG. 3 is a side elevational view of the mail
connector component of FIG. 2;

FIG, 4 is a sectional view of the female
connector component of FIG. 2 taken along lines 4-4
thereof;

FIG. 5 is an end elevational view of the female
connector component of FIG. 2;

FIG. 6 is a plan view of the male, or plug
connector component, of the connector assembly of FIG. 1;

FIG. 7 is a side elevational view of the male
connector component of FIG. §6;

FIG. 8 is a sectional view of the male connector
component of FIG. 6 taken along lines 8-8 thereof;

FIG. 9 is an end elevational view of the male
connector component of FIG. 6;

FIG. 10 is a diagrammatic sectional view of a
printed circuit board showing the effect of warpage of the
circuit board on surface mounting of two different length
connectors;

FIG. 11 is an exploded perspective view of a
second embodiment of a surface mount board-to-board
connector assembly constructed in accordance with the:
principles of the present invention;
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13 LS a perspective view of the connectar

assembly illustrated of FIG. 12 with the connectar
assembly components interconnected;

FIG. 14 is a sectional view taken through the
connector assembly of FIG. 1 in an assembled state;

10 FIG. 15 is a diagram of two single surface mount
board to board connectors illustrating misalignment which
may occur between connector housings; and,

FIG. 16 is a diagram of a single surface mount
connector housing illustrating misalignment which may

15 occur between the connector housing terminal solder tails

and the circuit board contact pads.

Detailed Description of The Preferred Embodiments

A surface mount, board-to-board connector

20 . assembly'constructed in accordance with the principles of
the present invention is generally designated at 10 in
FIG. 1 and, as illustrated, is shown to interconnect a
first circuit board 12 with an opposing, second generally
parallel circuit board 14. The connector assembly 10

25 includes a plurality of electrical terminals, generally
indicated at 15, which extend ocut from two opposing
connector component assemblies 16 and 18 and which provide
a means for connecting the connector component assemblies
16, 18 to a plurality of corresponding circuit board

30 contact pads, or traces 17, on respective opposing circuit ’

ot~ds 12, 14.

One connector component 16 is illustrated as a
female connector assembly while the other connector
component assembly 18 is illustrated as a male connector.

35 assembly. As explained in greater detail below, portions : .
of the male connector assembly 18 are received within
portions of the female connector assembly 16 in.ordeg'ud
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board C. However, in areas where the circuit beard C has
10 warped, or become otherwise distorted, a gap § occurs
between the surface W of the circuit board within the area
of warpage and the ideal mounting plane P-P. This gap §
is generally equal to the displacement distance between
the bottom surfaces of the sclder tails T of the connector
15 and the actual plane of the circuit board which occurs
within the wérped area, indicated at P’/-P’.
Gap & presents a problem that may affect the
integrity and reliability of the interconnection between
the solder tails T and the circuit board contact pads 17.
20 In the assembly of printed circuit boards, and especially
when surface mount connectors are involved, a solder paste
composed of a powdered sclder and a flux is typically
applied to the circuit board by way of an appropriate
masking process to apply the solder paste onto the areas
25 of the circuit board where connections are to be made,
thereby forming a solder paste layer of a predetermined
thickness. The solder paste is permitted to partially
set-up and connectors and other components are applied to
the circuit board to form a circuit board assembly. The
30 surface mount connectors are positioned on the circuit
board so that their solder tails lie upon the contact
traces and the solder paste layer on the contact traces.:
The circuit board assembly is then passed through an
infrared oven, or other appropriate heating means, in
35 order to melt the solder paste and form a connection
between the connector solder tails and the circuit board
contact pads.
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Acceptable hocard warpage is often .007 inches
per inch of board. The solder paste layer is typically
very thin, ranging from between appraoximately .006 inches
and approximately .008 inches. A thin sclder paste is
required because the pitch, or center to center spacing Q,
(FIG. 2) between adjacent terminals tails of surface mount
connectors may be very small, on the order of between
approximately 0.635mm to 0.8mm. A thick solder paste
layer may therefore increase the likelihood of the solder
10 paste flowing between contact traces and inadvertently
bridging tweo contact traces when subject to a heating
Process. Accordingly, if the gap & is large enough such
that a solder tail does not contact the sclder paste, it
is unlikely that a connection will be made between that

15 particular terminal soclder tail and contact pad pair (7T,
17), rendering that particular circuit defective and the
circuit board potentially useless. Similarly, if the gap
§ is such that the connector solder tail barely touches
the solder paste layer but does not touch the contact

20 trace, the connection formed between the particular solder
tail-contact trace may be weak. Although these problems
may be cured by pressing the solder tails T down into
contact with the circuit board contact pads 17, this
remedy moves the solder tails out of co-planarity with the

25 remaining terminal solder tails, and further may introduce
unnecessary bending stresses into the solder tails which
may cause them to break.

As illustrated in FIG. 10, the likelihood of

encountering a warped area is increased when.a surface

30 mount connector H, of relatively long length is used as
compared to a connector H, of relatively short length.
Depending on the dimensions of the warped area, an
appropriately sized connector may be able to abut the
surface W of the circuit board within the warped area

35 without encountering any gap between the terminal tails

and the circuit board contact pads. However, consonant

with the objective of reducing the overall size of the
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disadvantages due to the difficulty in maintaining contact
between the solder tails of the connectors and their
respective circuit boards. The present invention provides
a board-to-board connector assembly in which each
connector component 16, 18 accommodates an increased
number of electrical circuits without increasing the
overall length of the connector and provides a structure
in which the co-planarity of the solder tails is
maintained and in which the solder tails of the connector
assembly are maintained in alignment with the contact pads
17 of the circuit boards to which it is mounted.

Turning to FIGS. 2-5 and 14, it can be seen that
the female connector assembly 16 of the overall connector
10 of the present invention includes a pair of elongated
female housing members 20 having opposing sidewalls 22, 24
and endwalls 26, 28 which cooperate to define an interior
opening, or receptacle 30. Each receptacle 30 preferably
includes an interior pedestal 32 having generally the same
height as the sidewalls 22, 24. (FIG. 5.) The pedestal
32, as illustrated, has a generally elongated rectanqular,
or box-like shape, and is spaced apart from the housing
sidewalls 22, 24 and endwalls 26, 28 by a predetermined
distance to define an interior channel, or space 36, that
surrounds the pedestal 32 of each female housing member 20
and that receive plug portions of counterpart male housing
members 60 as explained below.

Each female housing member 20 further contains-a
plurality of electrically conductive terminals 38 disposed
therewithin and extending cutwardly therefrom. (FIG. 14.)
The terminals 38 include contact portions 40 which are
disposed along the interior surfaces 33 of the pedestal 32
and tail portions 42 which extend outward1y~fron;the
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a recess 46 formed along the bottoms of the housings and
extending between the ends 48, 49 of the housings 20.
(FIGS. 3 and 4.)
As illustrated in FIG. 2, the dual female
housing members 20 are interconnected at their opposite
10 ends 48, 49 by spacer, or bridging members 50, which
extend for approximately the full width of the housings 20
between the outermost sidewalls 22 thereof. The spacer
members 50 are preferably identical in shape with each
other and include base portions 52 which abut base
15 portions 53 of their associated housings 20. (FIG. 3.).
The two base portions 52, 53 cocperate to define the

recesses 46 at the housings 20 which enclose the terminal
tail portions 42. (FIG. 3.) The housing base portions S3
preferably include mounting posts 54 which extend

20 downwardly as shown in FIG. 4 and are received in
appropriately sized openings (not shown) formed in the
circuit board@ to accurately position the connectors on the
circuit board.

The spacer members 50 maintain the two female

25 housings 20 in a spaced-apart generally parallel
relationship and, as illustrated in FIG. 5, the spacer
menbers 50 preferably have a height less than the
pedestals 30 and sidewalls 22, 24 of the two housings 20
so that the pedestals and sidewalls may project abave the

30 spacer members 50 in order to facilitate engagement with
their respective counterpart male housings. The spacer
members 50 and housings 20 may be formed from a i
conventional dielectric material, such as plastic and
preferably a high-temperature material such as liéuii

35 crystal polymer (LCP), and may be effectively made by a
conventional injection molding process, wherein the
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As illuatrated in the embodiment of FIGS. 1-5, the spacers
50 are integrally formed with the housings 20 so that the
resulting female connector assembly 16 constitutes a
unitary structure.

5 In instances where the spacer members 50 are
integrally formed with the female housing members 20, the
endwalls 26, 28 of the receptacles 30 abut the spacer
members 50 and may be offset as illustrated in FIG. 2 to
provide a polarizing means, shown as notches 56 which

10 receive like protrusions from counterpart male housing

members 60 in order to ensure a proper orientation between
the circuits of the two circuit boards 12 and 14.
The male connector assembly 18 is best
illustrated in FIGS. 6-9 and 14 wherein it can be seen
15 that the male connector assembly includes two elongated
male housing members 60, having a pair of protruding
plugs, shown as elongated wall porticns 62, 64
interconnected to a pair of endwalls 67, 68 at opposing
ends to define an overall rectangular plug associated with
20 each male housing member. The endwalls 67, 68 provide
" reinforcement to the relatively thin plug walls 62, 64
inasmuch as the mated height between the surface mount
connector components 16,18 may range from between
approximately 4mm tc 7mm and the height of the plug walls
25 62, 64 will consequently range from less than
approximately 4mm to less than 7mm. The endwalls 67, 68
further define a polarizing means, shown as extensions, or
studs 69, which are received within the polarizing notches -
56 of the female housing members 20 in order to ensure

30 proper engagement between the two connector assemblies 16,
18. ’

As shown best in FIG. 14, the protruding wall :
portions 62, 64 of the male housing members define plugs
that are received with the female housing member

35 receptacle channels 34. In this regard, each such

protruding wall portiom 62, 64 contains a plurality of

spaced-apart cavities 70 formed in the inner surfaces 72
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r assenbly for connecting two parallel ¢ircuitirbaards _1
onnector assenbly includes two connector NOUSITOS _, 1

y spacer menbers. Still another objects of ;t/heu:} 5 111
lon is to provide a dual housing board-to-board, surface

or assenbly having a mal e connector conponent and a fenal e

fonponent, the nmale connector conptitent having two el ongat ed
connect o

housi ng bodi es interconnect t hei r. opposi.ng. ends. th
connect gr bodi es to°gra$l}ﬁ girﬁj?ﬁtemgoﬁﬁgg? gstrz'hggsfl?‘uléﬂ"g(ga?%s b % zkgér“a"ﬁ‘?’&f’
rel atiOnship and tocfegkrcracebly conduetide teominays ér FRerals - di T dade
Wi thin the connect otchatoRInO@SHRS tefmd 1@ Menindlude tbecaxt purtidmard
contact pads. . sti rit hel. abj.sct .of. 1. RhesSHIA ~Lovention is
to provide a board-?ﬁyggﬁ% ,Eé%ﬁ§%$gebﬁﬁﬁﬁt"%%nﬁ%%fﬁ%gésséﬁﬁly havin mal e
and femal e dual® int@?%ﬁ&ﬂﬂj ﬁ@ which project through the bottoms,” or fladrs

78, of the housings 60 to extends cutwardly from the male

housing members 60. The male housing member terminals 74

are arranged in a longitudinal spacing which substantially

matches that of the female housing member terminals 38 so
10 that pairs of opposing male and female housing member

terminals 74, 38 will share common cepterlines.

In order to facilitate insertion and ensure
reliable contact between pairs of opposing terminals, the
thickness of the protruding walls or plugs is slightly

15 less than the width of the female housing member channels
34 so that the plug terminal contact portions 75 will
reliably engage the female housing member terminal contact
portions 40 within the receptacle channels 34. The
terminals of both the housing members are preferably

20 formed from a highly conductive material, such as a
phosphor bronze alloy and may be gold-plated. The
terminals are set in the connector housing members by
overmolding, that is positioning the terminals within a
mold cavity and injecting molten plastic around them. In

25 this reqgard, the housing members may include openings 71
in their appropriate sidewalls 62, 64 (FIG. 7) by which
the terminals 74 may be held in the mold cavity during
manufacture.

The male housing members 60 also include spacer,

30 or bridging members 80, located proximate to the endwalls
67, 68 of the housings 60. The spacer members 80 extend
for approximately the width of the male connector assemﬁ}x. s
18 (FIG. 6) and, as illustrated in FIGS. 7 and 8, _
cooperate with the ends of the housings 60 to define an =

35 elongated recess 82 which extends along the length of i::
male housing members 60. These recesses accommcdate: o
tail portions: 76 of the male housing memher'terminqﬁfﬁ;
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/el y short ‘| ength, wherein the| naleuand female -
Pt j oi ned together by bridging pleces at the Iy &

® o0 maintain the connector housings in a.par“,allzel..v S I
govi ng the interengagenent of the male dual connector
el e dual connector housings and thereby reducing the
|gnnent of t he connector Rd8sing during attachnent to a

ry O The Invention esent

Wi rected to a s elTRﬂﬁﬂ?"Eo%§¥F?9)°50§??1Hﬁ?ﬁﬁ%ﬁt%ﬂ%qﬁﬁFEH'
e above‘dﬁ%ﬁpﬂeﬁedmawsadwnhmagaSaandﬂmmmehedﬁmsnsqanmmers 60

t over priif adgbnérdi3Car®LR, rBORE LrishiBORICch €RREERIHIS by
centerlines of the two male housing members 60 will

5 precisely match the centerlines of their two oppesing
female housing member counterparts 20. In instances where
the male housing members 60 and the female housing members
20 do not share the same centerline spacing, or
parallelism, the male housing member plug wall portions

10 62, 64 will be slightly offset from the female housing
member receptacle channels 34. This misalignment is
likely to cause damage to the plug wall portions 62, 64
themselves, such as by bending them outwardly or by
decreasing contact forces between terminals which results

15 in unreliable interconnections. The spacer members 60, 80
substantially decrease the likelihood of such misalignment
from occurring between the male and female connector
housing assemblies 16 and 18 because they ensure that each
of the male housing assemblies will be parallel and each

20 of hte fémale-housing assemblies will be parallel.
Accordingly, rather than requiring the accurate placement
of four connectors, only two connectors must be
positioned. This reduces the likelihood of misaligmment
of the assemblies.

25 FIG. 15 illustrates one type of misalignment
which may occur using surface mount, board-to-board
connector housings, in which two, unconnected female
surface mount connector housings 20" are mounted to a
first circuit board. The connector housings 20" include

30 central pedestal portions 32" enclosed by sidewalls 22"
and 24" which define plug-receiving channels 34%". If the
counterpart male connector housings 60" are also T
unconnected, they may be misaligned on the cpposing
circuit board with respect to the female connector

35 housings: 20", and the plug portions 62", 64" thereof wi11 *: -
be offset with respect toc the female channels 34". The .
interconnection of the connector housings by the presengi;é I
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of surface mount board-to- board cdihedtb?s |

ir ger nunber of circuits relative tpﬁtheflengvhﬂofflll
tcing the likelihood of encountering avwarped-of ¥~ ¥ '

rea. In one principal aspect of the present

-16-

invention reduces the possibility of this type of

misalignment from occcurring.

The offset may be at an angle 8 to a centerline
of one of the female connector housings 20" and will
result, as shown in phantom, in the plug portions 62", &4"
either stressing the sidewalls 22" of the female connector
housings 20" by forcing them outwardly, or misaligning or
spacing apart opposing pairs of terminals of the two
housings.

10 Each male housing member 60 may further include
an appropriate means for mounting the housing members 60
to a circuit board, illustrated as first and second posts
84, 86. (FIGS. 7-9.) Both posts 84, 86 are received
within openings formed in the circuit boards. FIG. 16

15 illustrates an example of another type of misalignment

which may occur in surface mount connectors. A connector

wn

housing 90 is illustrated as properly positiocned on a
circuit board 91 within appropriate mounting holes.
Superimposed on the connector 90 in phantom is the outline
20 of the same connector, but skewed 1 degree from its
centerline which may result from the mounting holes being
oversized. This angular displacement has been determined
to result in an offset of approximately 0.861 mm. This
large offset increase the possibility that the connector
25 terminal solder tails 92 may either be misaligned with
respect to their corresponding opposing contact .pads 84 of
the circuit board or may not effectively contact at least
one of the contact pads. As mentioned above, if contact
between just one solder tail and contact pad is not made,
30 the circuit is ineffective and so is the connector. The
present invention substantially avoids this problem by
maintaining the solder tails in aligrmment.
FIG. 14 is a cross-sectional view of two male
and female connector assemblies 16, 18 interengaged in a
35 manner toc provide an electrical connection between the
first and second circuit boards 10 and 12. As can be
seen, the sidewalls 22, 24 and pedestals 32 of the female

-
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_' first enbodi nent of the inventi onRERMCIED
pFer d-t o- board connector assenbly 1ncludes a dual
_ a dual receptacle housing assenbr[y The, pl ag - 2,1
5 two mal e connector housings di sposed geHétal{y /™~ <
POt her and joi ned together at the opposing ends of the
er menbers, or bridging piecegdntegrally formed with the
F housi ngs. The recept acl e housi ng assenbly has two fenal e
FUSI NgS (hiosping chembers Sa pedsapardhanpals) loxl pled atdinmeshep and
JCt her at %ng&e@a@sl@ slpgr:sgrﬁi P ELn r&ebsmqwn@xﬁcﬁstnt ain
ment of both the rece tac e housin fgousrlrjl_)nuntml ers
ond ol so niieHESRR R BPTHAAREnE: ofe4 e Lo g
60 are received. The terminals 38, and especially the
5 contact portions 40, of the female housing members 20 are
received within recesses 35 formed on the interior
surfaces 33 of the pedestals 32 so that they oppcose and
contact the contact porticns 75 of the male housing member
terminals 74 held within the cavities 70 of the protruding
10 wall plugs 62, 64.

FIG. 11 illustrates a second embodiment of a
surface mount, board-to-board connector 200 constructed in
accordance with the principles of the present invention in
which a pair of elongated connector housings 202 are

15 interconnected by separate spacer members 204. The
connector housings 202 illustrated receive appropriately
configured plug portions of male connector housing
incorporating similar structure described for the
embodiment of FIGS. 1-9, except for the presence of

20 separately formed spacer members 204. The housings 202
include a plurality of terminals 206 disposed on opposing
interior surfaces 208 of the housings 202 in a
predetermined spacing. The terminals 206 may be disposed
within interior cavities 210 as shown, or they may lie

25 adjacent the interior surfaces 208. In any event, the
terminals 206 include tail portions 211 which extend
ocutwardly from underneath the housings 202 for connecting
ta traces, or leads, formed on the surface 212 of a
circuit board 213.

30 The housings 202 include projections 214 at
opposing ends 215, 217 which include mounting feet 218
which support the housings 202 on- the circuit board 213.-
These projections 214 include engagement recesses, or
notches 220, formed therein and illustrated as T-shaped

35 notches which: open cutwardly. Separate spacer members 204
interconnect the two: housings: 202 at their ends. The
spacer members 204 include elongated body portions:.222 and.
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cordance with a second enbodi ment, the
onnect or assenbly includes a pair of opp05|ﬁg—na4 9

ector assenblies, each of the male and ferral‘e"é(}nne@toruushl

t erNETT o

1 nvention

femal e

asse I ng two el ongat ed hou5|ng portions arranged in a

spacei , parallel fashion, with each houggnhg portion having a

pl ur wpof el ectrical terminal s di sposed therein on opposing surfaces

t he 'The el ect riz#airepfi engdagenént henbat<e 22adcbaprimentasyeni Ghape to

assef o5 engage cante Gniggeilitnbih&0I9ECt B ARPENDLIRAA20 8 IALLG ehgaged

wi t b g€ach housi ng pq&k%pg aV|ngﬁgnga enment nenbers di'sposed on opposST ng
SS

ends’ received within r 88 1% es gngacament paemrerge Ahbra& ehavi ng
endagenent means t hatll¥§§Eaked msoTrshpreddsrofedtienipusiieysard e rapacer

menber s 5 received within the engagement notches 220 in a general
press-fit arrangement.

In use, the two housings 202 may be placed onto
the circuit board 213 and ocne spacer 204 may be applied to
one end on the two housings by press-fitting the

10 engagement members 224 into their opposing engagement
notches 220 of the housings. A second spacer 204 is
applied in the same manner to the other end 217 of the
housings 202 to thereby align the centerlines of the
housings 202 together, as well as to align the centerlines

15 of corresponding pairs of terminals. Similarly, the two
housings may be interconnected before placement onto the
circuit board.

FIGS. 12 and 13 illustrate a third embodiment of
a surface mount, dual housing connector assembly 300 in

20 accordance with the principles of the present invention.
As shown, two single connector housings 302, each having a
plurality of terminals 1303 disposed therein and associated
tail portions 304 extending cutwardly therefrom. The
connector housings 302 include engagement members 308,

25 which are T-shaped as shown, disposed at opposing ends
310, 311 thereof which are received within complimentary-
shaped engagement openings 312 of separate spacer members
314 to align the two connector housings in a parallel
fashion.

30 Although the present invention has been
der~ribed in terms of surface mount, board-to-board duaL
connector housing assemblies in which one connector half
includes two female connector housings and the other
connector half includes two male connector housings, it

35 will be understood that the present invention is not to: be -
limited to only those structures. The benefits and
advantages described hereinabove will be obtained in
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sings of the male and female connector_aqquHHPA&LD

|

tain themin spaced-apart, parallel fashior; -whereby, .

nal tails extending fromthe housing are alfgnedvmmth/eaah
opposi ng el ectrical contact traces upon nmounting surfaces of
nted circuit boards. These and ot her objects,

d advant ages —19=

surface mount connector assemblies having more than two
connector housings as well as in surface mount connector
assemblies in which one connector half may include female
and male connector housings and the other connector half

5 include counterpart male and female connector housings.

While the particular embodiments of the

invention have been described above, it will be apparent
to those skilled in the art that changes and modifications
may be made therein without departing from the invention

10 in its broader aspects, and, therefore, the aim of the
appended claims is to cover all such changes and
modifications as fall within the true spirit and scope of
the invention.
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i nvention wi| Hﬁi[ early understlod REPLAGFEBUgh

fe E)EE:V:E (;Jmmmmuﬂuzﬂl‘ description. 5 Brief

In the course of -the followiRg sl
Oescription reference Will be made to the attached’dravmﬂgvvv

wher reference nunerals identify |ike parts and wher ei n:

FI an expl oded perspectlve vi ew of a =20-= connector assenbly

COgH ed in acco ap th the princi ples of the present invention;
1. A surface mount, board-to-board connector assembly,

wherein terminals of the connector assembly lie
adjacent the surface of a circuit board when said
connector assembly is mounted to the circuit board,

5 said connector assembly comprising: a plug connector
half and a receptacle connector half, the plug
connector half including two plug connector housings
arranged in a spaced-apart, substantially parallel
relationship, the plug connector housings being

10 interconnected by first bridging pieces of
substantially equal length, the first bridging pieces
maintaining said two plug connector housings
substantially evenly spaced-apart in said
substantially parallel relationship, the receptacle

15 connector half including two receptacle connector
housings arranged in a spaced-apart, substantially
parallel relationship, the receptacle connector
houéings being interconnected by second bridging
pieces of substantially equal length, the second

20 bridging pieces maintaining said receptacle connector
housings substantially evenly spaced-apart in said
substantially parallel relationship, each of said two
receptacle connector housings having cavities
disposed therein, the receptacle connector housing

25 cavities having a plurality of electrical terminals
disposed therein, the receptacle connector housing
terminals having contact portions disposed within
said receptacle connector housing cavities and tail
portions extending out of said receptacle connector

30 housings away from said receptacle connector housiﬁ§
cavities, said two plug connector housings having a
plurality of electrical terminals associated
therewith and;further having protruding plug
portions, the plug connector housing terminals having

35 caontact portions disposed on said pratruding plug
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ew of the fennl receptacl e ACE

of Emum U[ FIG 3 is a spde’ eyai ﬁa:i/
“H t of FIG 2; 93 G,“‘4-'|ls;l

ew of the”fehale connector conponent of FIG 2 taken

4-4 t her eof ; FL&G .5 is an end el evati onal

femal e connector conponent of FIG 2; FIG 6

Pview of the nepertionsphnd) tail porwissisoexcanfiogentt aff sahe pluq

Gfyggeyor assenbly of FI &nri]ector housmgs and ':ng'y zréx:? Saidl fRohAY
vi®®ot the male . conpect.or n¥£ nt - S
asettional view of the fHle °@3nn§ P9 p%‘btrfﬁf)’ﬁeﬂf“'@f TRFRLVES M4 H‘al ong
lines 8-8 thereof; said recepfiqle gonmegtivrehdusing sevbhias whew o4id he
mal e 40 plug connector and receptacle connector halves are

joined together such that said plug portion terminals
and said cavity terminals are maintained in
electrical contact with each other.

2. The connector assembly as defined in claim 1, wherein
said first and second bridging pieces are integrally
formed with said plug connector and receptacle
connector housings ta define respective unitary plug

5 and receptacle connector halves.

13, The connector assembly as defined in claim 1, wherein
said first and second bridging pieces are formed
separately from said plug connector and receptacle
connector housings and said first and second bridging

5 pieces include means for engaging said plug and
receptacle connector housings.

4. The connector assembly as defined in claim 3, wherein
said engagement means include notches formed in said
first and second bridging pieces which receive
engagement members disposed on said plug and

5 réceptacle connector housings.

t: 5. The connector assembly as defined in claim 4, wherein
said notches are T-shaped and said plug and
receptacle connector housing engagement members are
T-shaped. ' .

r/6. The connector assembly as defined in claim 3, wherein
said first and second bridging pieces include -
elongated body portions and said engagement means
includes recesses formed in said plug and receptacle
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; bo*mllljmlﬁjﬁﬁﬁjﬂm nte;glgogfedtgle)rglpfe];telrve view of a

M of a surface nount board-to-board connector assenbly
accordance with the pri nci*Bres of the present invention;

10.

11.

board showi ng the effech af. vyagpag
5ht‘l1"éngthl - e I

connector housings and engagement members extending
from said first and second bridging piece body
portions which are received within said recesses.

The conﬁector assembly as defined in claim 1, further
including means for polarizing said plug and
receptacle connector halves to ensure said plug
portions engage said receptacle cavities in a
predetermined orientation.

The connector assembly as defined in claim 7, wherein
said polarizing means includes slots formed in at
least one of said plug and receptacle connector
halves and which receive posts extending from the
other of said two plug and receptacle connector
halves,

The connector assembly as defined in claim 1, wherein
said plug portions include elongated plug walls which
are interconnected to endwalls to define generally
rectangular plug portions.

The connector assembly as defined in claim 1, wherein
said receptacle connector housings cavities include
pedestals disposed therewithin.

The connector assembly as defined in claim 10,
wherein said receptacle connector housings include a
plurality of sidewalls, the sidewalls being spaced
apart from said pedestals to define channels, said
plug connector housing plug portions being received
by said receptacle housing channels when said plug .
connector and receptacle connector halves are joined
together.
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fial view taken t hrough the connector3assenbly of FIG 1 in an
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12

“board connectors illustrating nmsa
housi ngs; and,

13.

14.

15,

e Connectcs gsgé@qyaggog?gﬁe géleal urface mount

ocuf bet ween
wherein sald receptacle connector housan channels

encircle said receptacle connector housing pedestals.

The connector assembly as defined in claim 9, wherein
said receptacle connector housings include pedestal
portions disposed within said receptacle connector
housing cavities, said receptacle connector housings
including sidewalls which surround said cavities, the
sidewalls being spaced apart from said pedestal
portions to define plug portion-receiving channels
associated within said receptacle connector housing
cavities, said plug portion-receiving channels
receiving said rectangular plug portions therein.

The connector assembly as defined in claim 1, wherein
said plug connector and receptacle connector housings
include base recesses disposed along bottom surfaces
thereof, said plug connector and receptacle connector
housing terminal tail portions being received within
the base recesses and extending outwardly therefrom.

An improved surface mount, board-to-board connector
for providing an electrical connection between
electrical circuits disposed on first and second
opposing, spaced-apart circuit boards, the connector
assembly comprising a plug connector component
adapted for mounting to a surface of the first
circuit board and a receptacle connector component
adapted for mounting to a surface of the second
circuit board, the plug component being adapted to be
inserted into the receptacle component, the plug *
connector component including elongated plug )
connector housipgs interconnected together by
bridging pieces of substantially equal length,
whereby the plug connector housing bridging pieces
space the plug connector housings substantially

is Sheet Has Been Replaced

il

Il

Ml

(J\

b




am of

The Pr

>

ustrated, is

: b ®l i gn ' cur between the conngci.ar _housin
t errg : Y tail sgm“\mﬂ%i““m\\mboard contact pads.s.1,Detail; d:éq z
ree

1T HAS BEEN

a single surface nount connector housing: %D

mbodi m&nt s A surface nount,

e d connector assenbly constructed in accordance with the
of the present invention is gener@4y designated at 10 in FIG 1

S &Qa}{tigrgom&gpg%%jé%kf%i#%et board 12 with

allel circ connect or

si ng, second gener%:ﬂlﬁ Far, _
ol y 10 includes a pi PESRYY &PRCTISRERCLR IGANREFEOT RATRPRLTY
i ngi cated at 15, which exidndinmtrdaephatlm coppestan) hoashegs or conponent

assenbl ies 16 and 18 andindairebnmécdadSy bridging pieces of substantially

20

25

30

35

40

45

50

equal length, whereby the receptacle connector
housing bridging pieces space the receptacle
connector housings substantially evenly apart in a
substantially parallel relationship,

said receptacle connector housings having
engagement cavities and a plurality of electrical
terminals associated therewith, the receptacle
connector housing terminals including contact
portions disposed within said receptacle connector
housing engagement cavities and tail portions
extending ocut from said receptacle connector housings
away from said receptacle connector housing cavities,
the receptacle connector housing terminal tail
portions being adapted to engage opposing contact
traces on the surface of said second circuit board,
said two plug connector housings having a plurality
of electrical terminals associated therewith, saiad
plug connector housings further having plug portions
protruding therefrom, the plug connector housing
terminals having contact portions disposed on the

_protruding plug portions and further having tail

portions extending out of and away from said plug
connector housings, said plug connector housing
protruding plug portions being aligned with said
receptacle connector housing cavities by said plug
connector and receptacle connector housing bridging
pieces such that when said@ plug connector and
receptacle connector halves are joined together, said
plug connector housing protruding plug portions enter
said receptacle connector housing cavities without
misalignment and said plug connector housing
terminals and said receptacle connector terminals are
maintained in electrical contact with each other.
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. lieq_16, 38l¢ﬂ$ gy
bummm“mmmm , or traces:17,~ on»\n ’ Z‘I
®poar ds 127 s * One cofiméctors o/ wv

Fed as a fenale connector assenbly while the other

_ y 18 is illustrategsas a mal e connect or
Med in greater detail below, portions of the male
186 ar TR EENNLILEON ahi deficedi dmsclafint bS, fieraiednceaniCt Or

'Order t 0 plug connector component includes two plug connactor
housings and said receptacle connector component
includes two receptacle connector housing.

17. The connector as defined in claim 16, wherein said
pPlug connector housing include base portions having
means for mounting to said first circuit board
surface and elongated plug portions protruding from

5 said base portions.

18. The connector as defined in claim 17, wherein said
plug connector housings further include endwalls
joined to said protruding plug portions to define
box-like plugs extending from each of said plug

5 connector housings.

19. The connector as defined in claim 18, wherein said
pProtruding plug portions have a length which is
greater than a length of said endwalls, thereby
defining rectangular plugs on each of said plug

5 connector housings.

20. The connector as defined in claim 15, wherein said
receptacle connector housings include sidewalls which
define said receptacle connector housing cavities,
said receptacle connector housing cavities including

5 pedestal portions disposed therein and rising
upwardly therefrom, the pedestal portions being
spaced apart from said sidewalls to define elongated
spaces within said cavities which receive outwardly
extending portions of said plug connector housings *

10 when said plug and receptacle connector components
are joined together. | .
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flecti on HH u m Il Mllconnector assenflligg REPLACED |

I ng the connect or assenbl y~10 df~theg nn ¢ l,_I

Wi on, reference is made to FIG 10 which illustrafes a’’/ Y¥ <™
printed circuit board C haV|ng a nounting surface S disposed

@ thereof. The nounting surface S tépl cally defines a nounting
¥ which ideally is coincident with A% nmount | ng surface S of the

ci ret t “board C. Hozaevewnelébrare%@aivnerd@fm&%remmbl%arqn&&q#s%&ped or

beconme ot herw se di stort? gap err]
connector housing bridging pieces and said

receptacle connector housing bridging pieces are
respectively inteqrally formed with said plug
5 connector housings and said receptacle connector

housings.

22.' The connector as defined in claim 15, wherein said
Plug connector and receptacle connector housing
bridging pieces include separate, elongated body
portions which include means for engaging said plug
connector and receptacle connector housings.

(4]

23. The connector as defined in claim 15, wherein said
Plug and receptacle connector housing bridging pieces
respectivgly interconnect said plug and receptacle
connector housings together at opposing ends of said

5 Plug and receptacle connector housings.

24. A surface mount, board-to-board connector for
electrically connecting circuits on two opposing,
spaced-apart circuit boards, comprising a male
connector assembly and a female connector assembly

5 adapted for engagement with each other, the male
connector assembly including two male housings having
a plurality of electrically conductive terminals, the
female connector assembly including two female
housings having a plurality of electrically

10 conductive terminals, the male and female housing
terminals being disposed along respective engagement
surfaces of said male and female housings which face
each other when said male and female connector
assemblies are engaged with each other, the male

15 housings being spaced apart from each other and
maintained in a first spacing by male housing
assembly spacer member wherein centerlines of said
male housings are substantially parallel and which
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| stance betaeen thesbottom surfaces of the solder taiTs ’IJ o
t he and the actual plane of the circuit board which occurs within
t he ¥ area, indicated at P -P . -27-Gap [err] presents a problem

t hat-smay-affect the integrity and reliability of the interconnection
bet ween the sol der tajl siFeXRennent saidmalehoauslimmntagétizays tAd. rdmallehe

assenbly of prdtted ci rmmslb@armngaagg@aogggﬁl:I%O\Nnggc@gtglgge unt
SO

connectors are involvedp3ns9! iRagt & conposed g wder e der and a
flux is typically applledtot e el TP PRRRANGY B BpRsHIfF i at e
nmaski ng process to appl VEERBPLY %Feﬁa%%ﬂé?eé'ﬁt ehatwinacesterifineseot isaddi t
board where connecti ons famele idusingseard kabsbandian Ty Ngara136h dfia RAS LR
| ayer of a predeterni nednterconnect said female housing tocgether, the male
25 and female housing assembly spacer members further

serving to align said male and female housing

respective engagement surfaces, thereby reducing the

likelihcod of misalignment of said respective

engagement surfaces.

25. The connector as defined in claim 24, wherein said
male and female housing assembly spacer members are
integrally formed with said male and female housings.

26. ™~ The connector as defined in claim 24, wherein said
male and female housing assembly spacer members are
separate members and include elongated body portions
having means for engaging said male and female

5 housings.

27. The connector as defined in clainm 24, wherein said
male and female housing assembly members respectively
interconnect said male and female housings together
at opposing ends thereof.

28. The connector as defined in claim 24, wherein said
terminals include contact portions which extend along
said male and female housing respective engagement
surfaces and further include tail portioné which

5 extend generally perpendicularly away from said male
and female housing centerlines, said male and femala
housing assembly spacer members maintaining opposing
pairs of male and female housing termlnals in
alignment.
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A der paste is perni to partially set-up and‘ idoviéct or s
: nents ar mmll j“"cjll ﬁ’ﬂl rcuit board to farm anC,LI’_CljJ A

. The surf ors are positionedvony¢he & I’GLU'O I
t their solder tails Ile upon the contact traces and the sol der

/#r on the contact traces. The circuit board assenbly is then
*“through an infrared oven, or other aﬁﬁ*bpriate heating neans, in

gf" to nelt the ggld and form a ction be t he_connect or
sol'det tails and the i t’s‘sg%awdm&n?%acrtdc gagoazd’ bonfedES abdEnS 1Y,

comprising: a first connector half and a second
connector half, the first connector half including
two first connector housings arranged in a spaced-

5 apart, substantially parallel relationship, the first
connector housings being interconnected by first
bridging pieces of substantially equal length, the
first bridging pieces maintaining said two first
connector housings substantially evenly spaced-apart

10 in said substantially parallel relationship, the
second connector half including two second connector
housings arranged in a spaced-apart, substantially
parallel relationship, the second connector housings
being interconnected by second bridging pieces of

15 substantially equal length, the second bridging
pieces maintaining said second connector housings
substantially evenly spaced-apart in said
substantially parallel relationship, each of said two
secqnd connector housings having second surfaces

20 disposed therein, the second connector housing
surfaces having a plurality of electrical terminals
disposed thereon, the second connector housing
terminals having contact portions disposed on said
second connector housing surfaces and tail portions

25 extending out of said second connector housings away
from said second connector housing surfaces, said two
first connector housings having a plurality of
electrical terminals associated therewith first, the
first connector housing terminals having contact

30 portions diéposed on first surfaces of said first
connector housings first and tail portions extending
out of said first connector housings and away from
said first surfaces, said first surfaces engaging
said second connector housing second surfaces when

35 said first connector and second connector halves are
jeoined together such that said first connector
housing terminals and said second connector housing
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past & een contact traces and inadvertently bri-dgi-fgstamixont adt
traces ect to a heating process.  Accordingly, iT_the gap [&r K‘ -
| ar ge & Fuch that a solder tail does not contact thergo] r'; past e, ﬁthl
i's unl, hat a connection will be nmade between that particular term nal
sol dg F and contact pad pair (T, 17), rendering that particular circuit
def Fand the circuit board potentially~88eless. Sinmlarly, if the gap

such that the connector 28! gﬁg l;aipl ggrﬁlé %g:dgﬂes t he sol der
Fayer but does not touch th , nection forned
Pn the particul ar sol dé% sfrce auat: roarsetaahodrst wearRecHR hough
¢ problens may ireledesdoly ipeebeidagihgep by d@8hnédtdrs ahddpadeptakle
g act with the cidguisbrDoaA 69Nt a%cfaﬁégscﬂ zp.ﬁ;g'&?c{ eJEQé‘{@lV s the
4¥Fder tails out of co-planarity Wt erémain ng_termn [“sol der tails,
fid: further may int or halves include respective dual plug and
5 receptacle housings spaced apart from each other in a
substantially parallel relationship. The dual connector
housings of the plug and receptacle connector halves are
evenly spaced apart by bridging pieces which extend
between the connector housings to connect them together.
10 The bridging pieces may be integrally formed with the
connector housings or they may be separately formed from
the connector housings and include engagement members

which engage the connector housings.
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ill'ustrated in FIG 5, the spacer r§°ﬁd¥preferab

t han the pedestals 30 and sidewal | s™22, _24-of the two howsi ngs 20§§% ha
n

t he pedestal s and “si dewal | s may project above the spacér

order to facilitate engagenment with their respective cdufterpart nmle
housi ngs. The spacer member.s 50 and hougipgs 20 nay be |fornmed froma

conventi onal

dielectric material, such as plastic and greferably—a

hi gh-tenperature material such as liquid crystal polyner (LCP), and nay be

effectively
housi ngs 20

made by a conventional injection nolding process, wherein the
are nol ded ppapl g6BsENEUBBARBLTOCBOARD TOMMECTOR

Background Of The Invention

The present invention relates generally to
electrical connectors and, more particularly, to an
improved surface mount, board-to-board connector having an
increased number of electrical terminals and a structure
which decreases the likelihood of encountering
misalignment of the connector terminals during
installation to a circuit board.

Board-to-board connectors for electrically
connecting a pair of parallel circuit board or members are
well known in the art. These board-to-board connectors
typically utilize two opposing connector components
mounted to respective opposing surfaces of the circuit
boards and which project away from the circuit board
mouhting surfaces. One of the connector components is a
male member and includes a plug member, while the other of
the two connector components is a female member and
includes a receptacle. The male plug member fits into the
female receptacle in order to connect the two circuit
boards together.

Board-to-board connectors further 1nc1ude a
series of electrical terminals disposed in the two
interengaging male and female connector members which
contact each other when the male member is fitted into the
female member. These terminals have solder tail portions
which extend out from the connector member bottom portions
and either extend through ‘holes 1n a. c1rcu1t board or
engage a like number: of eiectr;cal cqntact.pads, or
traces, formed on the surfaces of the respective circuit
boards and are subsequently soldered thereto. This
latter mounting method is referred to in the art as
surface mounting.

Surface mount connectors present certain
problems which may compromise the reliability of the

-
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As illustrated in the enbodi ment of FIGS. 1-5, t ﬁgmggﬁwﬁthﬁﬁkE
integrally formed with the housings 20 so that the res

connector assenbly 16 constitutes a unitary structure. T.ﬁgb

I nstances where the spacer nenbers 50 are integrally fdr ed Wi pﬁ t
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housi ng nmenbers 20, the endwal ls 26, 28 of the receptad| &s 30 ahutthe

spacer
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connection between the connector terminal tails and the
circuit board contact pads. The contact terminals of

- surface mount board-to-board connectors extend along the

length of the connectors and thus, -the number of circuits
that a surface mount connector can accommodate is limited
by the length of the connector. A surface mount connector
that accommodates a small number of circuits, such as 20
circuits, is much shorter than a connector that must
accommodate a large number of circuits, such as 200

circuits or more.

In surface mounting of board-to-board electrical
connectors onto circuit boards, it is desirable to have
all of the connector terminal tails lie in a common plane
which is adjacent to the mouhting surface of the circuit
boards so that the terminal tails will contact the circuit
board traces. However, it is often difficult to achieve
this objective because circuit boards may be formed
according to low tolerances that may lead to wérping or
other distortion in circuit boards which may occur during
the manufacture of the circuit boards, during assembly of
components onto the circuit boards or during assembly of
secondary circuit boards to a mother board.

For example, heat generated by soldering
components, or terminals of a connector, to a circuit
board may create thermal stresses within the circuit board
which induce warpage or distortion into the circuit board.
Additionally, when secondary circuit boards are
mechanically mounted to a mother board, such as by
standoffs, they may be mounted either unevenly or the
securement screws overtlghtened ‘such that internal
stresses may develop w1th ifhe c1rcu1t boards which also
may induce warpage or dlstortlon into the circuit board.

This area of distortion typically manifests
itself as a depressed or raised area of the circuit board

that is no longer co-planar with the mounting surface of
the circuit board. This warpage or distortion may prevent
some of the connector terminals from lying adjacent to and



menbers 50 and may be offset as illustrated in FIG 2t
pol ari zi ng nmeans, shown as notches 56 which receive lik
counterpart nale housing nenbers 60 in order to ensure
between the circuits of the two circuit boards 12 and 1
mal e connector assenbly 18 is best illustrated in FIGS. s
it can be seen that the male connector asgenbly includesjtwo el on
housi ng nmenbers 60, having a pair of protruding plugs, s as el ongat ed

wal | porti 0@1 tf%ora % £ LA OPRECE PRt Pt abbaEd CbneRd¥abhast?. RA8hAL,

opposi ng en I ne an overal |l rec{angul ar glug associated wth each
mal e housi nFIRSRS  the COMREFPE bermima) t3i ke RaY P8, ERAERE ABarke

rel atively téidn Bhe FPdSind. cHdou e sboard aGohbactupadshpiyght ghpt ween the
surface mount caMNECtqle QRNEN et 38 (BY (498a " L20L PELYR Ehe
| board mounting surface. With such a gap, the possibiiity
exists that the terminals may not contact the solder paste
or at least not become reliably attached to the circuit

board during the soldering. If the solder tail is not
soldered to its corresponding contact pad, the entire
board will be defective. If a poor solder joint is
formed, such soldered joint will be weaker than the rest
of the soldered joints that occurs between the connector
and circuit board in the area that is not warped and may
eventually fail.

The problems described above may be avoided by
utilizing surface mount connectors of relatively short
'length so that the connector and its associated terminal
tails will lie flat on the circuit boards within the area
of warpage as opposed to extending across the area of
warpage. However, this solution limits the design of the
electronic component to the use of a single, short length
connector. In applications where the circuit boards have
a large number of circuits which must be connected between
two parallel circuit boards, a longer length connector
must be used to accommodate this larger number of
circuits. _ :

Where the surface mount connector has a length
which is greater than the warped area, a portion of the
connector and its associated terminal tails may extend
over the warped area and out of contact with the contact
pads thereof. As the length of surface mount connectors
increases, the likelihood of encountering a warped area on
a circuit board also increases. The likelihood of moving
‘the: terminals out of parallelism also occurs. Thus it may
be understood that as mentioned above, when a surface
mount connector encounters a warped area, one or more
terminal tails will be out of the contact plane with the



approximately 4nmmto 7nm and the height of the plug waljl BERLACEBUENH SHEET
consequently range fromless than approximtely 4nmto s—Than /om |
endwal | s 67, 68 further define a polarizing means, shown|as 2N®€?S?§@S’

S % of the f

studs 69, which are received within the polarizing notdh
housi ng menbers 20 in order to ensure proper engagenent
connector assenblies 16, 18. As shown best in{FIG 14, the
protruding wall portions 62, 64 of the nmhe housing ne rs—defTTe pl ugs
that are received with the femal e housi ng nenber receptacle channels 34. In
this regard, beats anéhtpeoprssibdlidy that: defeckives sedster P8 urality
of spaced- apgkfcaxbhire$néetehaesed in the inner surfaces 72
An alternate attempt at achieving a greater
number of contacts between two parallel printed circuit
boards has been to utilize two pairs of board to board
connectors rather than one pair of longer connectors. 1In
some applications, this has proven generally ineffective
as the pitch of the connectors has become smaller because
the manufacturing tolerances resulting from molding of the
housings, stamping of the terminals, positioning of the
terminals within the housing and placement of the
connectors on the printed circuit boards tend to add or

h

"stack" up. The smaller pitch of these connectors
increases the need to maintain exact alignment of all of
the connectors which is an expensive and sometimes
impossible goal. - In particular, when mounting two plug
connectors on a first circuit board and two receptacle
connectors on a second board, the connectors on each board
must be almost perfectly aligned.' Misalignment or
rotation of one connector relative to the other of only 1
degree may result in an offset of approximately 0.861 mm
for the connector which will effectively prevent mating of
the connectors on the first and second boards and possibly
result in some of the connector terminal tails not
contacting their corresponding circuit board contact
tails.

The present invention overcomes these
disadvantages and provides benefits over the prior art by
providing two connectors arranged in a generally parallel
fashion and joined together by bridging pieces which
maintain the two connectors in a generally parallel and
side-by-side relationship.

Accordingly, it is a general object of the
present invention to provide a new and improved surface
mount, board-to-board connector.

Another object of the present invention to
provide a new and improved surface mount, board-to-board
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electrically conductive terminals 74 therein. The nal elc gn CLor—heustg
termnals 74 include contact portions 75 primarily dispoged wﬁthig@ége
cavities 70, and tail portions 76 which project through tlhe1 Bo@E 575 of
floors 78, of the housings 60 to extends outwardly frorptlhe nale
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electrical connector assembly for connecting two parallel
circuit boards together, which connector assembly includes
two connector housings interconnected by spacer members.

Still another object of the present invention is
to provide a dual hbusing board-to-board, surface mount
connector assembly having a male connector component and a
female connector component, the male connector component
having two elongated connector housing bodies
interconnected at their opposing ends of the connector
bodies to maintain the connector housing bodies in a
parallel relationship and to maintain the electrical
contact terminals disposed within the connector housing
bodies in alignment with the circuit board contact pads.

A still further object of the present invention
is to provide a board-to-board, surface mount connector
assembly having male and female dual interengaging
connector housings of relatively short length, wherein the
male and female dual connector housings are joined
together by bridging pieces at their opposing ends in
order to maintain the connector housings in a parallel
spacing, thereby improving the interengagement of the male
dual connector housings with the female dual connector
housings and thereby reducing the likelihood of
misalignment of the connector housing during attachment to
a printed circuit board.

Summary Of The Invention
The present invention is directed to a surface

mount board-to-board connector which overcomes the above-
mentioned disadvantages and which offers an improvement
over prior art surface mount, board-to-board connectors by
reducing the overall length of surface mount board-to-
board connectors while accommodating a larger number of
circuits relative to the length of the connector and
reducing the likelihood of encountering a warped or
distorted mounting.area.

In one principai aspect of the present invention

Bl




housi ng nmenbers 60. The nmal e housi ng menber term nals YEEB"%CE&I}EP‘% ‘
| ongi tudi nal spaci ng which substantially matches that |off the fenmal e hd
menber termnals 38 so that pairs of opposing nale anq fiengl7083ui9R69
menber termnals 74, 38 will share conmon centerlines. I n or
to facilitate insertion and ensure reliable contact betweermparTs of

opposing termnals, the thickness of the_protruding walls or plugs is
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slightly less than the width of the fenal e housi ng nmenber channels 34

that the p'qgn&eiﬂ‘Q@é?fégﬁéétheﬁthof§r¥§ ¥hbbdifkbhebby eR@age the fe

housi ng nmenber termn contact portions 40 wthin the receptacle chan
34. The terningeRtiPnpRR iMRroved; FUrfRGecNuUAke BParerkerPopgAned fr

hi ghl'y Condbl&éth{@cﬂ&'eé$§émb§90hné§ude§hﬂsaﬁﬂl bmgznoalshﬁg asdempy ybe

gol d-plated.  The tQif] "AleeBtEc28 nbllsi§ S8008R19" "PHS' BIulPHBELInYY
assembly has two male connector housings disposed
generally parallel to each other and joined together at
the opposing ends of the housings by spacer members, or

. bridging pieces integrally formed with the male connector
housings. The receptacle housing assembly has two female
connector housings disposed in a spaced-apart, parallel
relationship and joined together at opposing ends by
integral spacer members which maintain the alignment of
both the plug and receptacle housings for mountihg
purposes and also maintain the alignment of the contact
: terminal tails.

In another principal aspect of the present
invention and in accordance with a second embodiment, the
improved board-to-board connector assembly includes a pair
of opposing male and female dual connector assemblies,
each of the male and female connector assemblies having
two elongated housing portions arranged in a spaced-apart,
parallel fashion, with each housing portion having a
plurality of electrical terminals disposed therein on
opposing surfaces thereof. The electrical terminals of
the male and female connector assemblies engage each other
when the connector assemblies are interengaged with each
housing portions having engagement members disposed on
opposing ends received within recesses formed in separate
spacer members having engagement means that engage
opposing ends of the housings. The spacer members
interconnect the housings of the male and female connector
assemblies together and maintain them in spaced-apart,
parallel fashion, whereby, electrical terminal tails
extending from the housing are aligned with each other and

- with opposing electrical contact traces upon mounting
surfaces of opposing printed circuit boards. _

These and other objects, features and advantages
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overnolding, that is positioning the termnals within a nBE%i—A&gMEM SJ'HE(H

Injecting nolten plastic around them In this regard, tHejhousing nenbets
may include openings 71 in their appropriate sidewalls 21 647(6CG19986 by
which the terminals 74 may be held in the nold cavity ddrilng manuf act ur ¢.
The mal e housing nenbers 60 al so include spacer, or bridgi'r ,
| ocated proximate to the endwall s 67, 68m?f the housinggq 60. The spacer
menbers 80 extend for approximately the Wdth of the nmal @ connect or

fhe andy of Thethe Rrafdngotpbehbibhouis, Bel bBay tyeMhabrgB LR €, Mt
al ong t he | etigréngth a heonsidehationgofietther §o8dowihgsdetaddedes accommodat e
the tail por&é§5§13@igﬁ.the mal e housi ng nenber termnals 74.

5 Brief Description Of The Drawings

In the course of the following detailed
description reference will be made to the attached drawing
wherein like reference numerals identify like parts and
wherein: _

FIG. 1 is an exploded perspective view of a
connector assembly constructed in accordance with the
principles of the present invention;

'~ FIG. 2 is a plan view of the female, or -
receptacle component, of the connector assembly of FIG. 1;

FIG. 3 is a side elevational view of the mail
connector component of FIG. 2;

FIG, 4 is a sectional view of the female
connector component of FIG. 2 taken along lines 4-4
thereof;

FIG. 5 is an end elevational view of the female
connector component of FIG. 2;

FIG. 6 is a plan view of the male, or plug
connector component, of the connector assembly of FIG. 1;

FIG. 7 is a side elevational view of the male
connector component of FIG. 6;

FIG. 8 is a sectional view of the male connector
component of FIG. 6 taken along lines 8-8 thereof;

FIG. 9 is an end elevational view of the male
connector component of FIG. 6; '

FIG. 10 is a diagrammatic sectional view of a
printed circuit board showing the effect of warpage of the
circuit board on surface mounting of two different length
connectors; _

FIG. 11 is an exploded perspective view of a
second embodiment of a surface mount board-to-board
connector assembly constructed in accordance with the
principles of the present invention; |
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menbers 80 maintain the nmal e housing nenbers 60 in a gener
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FIG. 12 is an exploded perspective view of a
third embodiment of a surface mount board-to-board
connector assembly constructed in accordance with the
principles of the present invention; and,

FIG. 13 is a perspective view of the connector
assembly illﬁstrated of FIG. 12 with the connector
assembly components interconnected;

FIG. 14 is a sectional view taken through the
connector assembly of FIG. 1 in an assembled state;

FIG. 15 is a diagram of two single surface mount
board to board connectors illustrating misalignment which
may occur between connector housings; and,

FIG. 16 is a diagram of a single surface mount
connector housing illustrating misalignment which may
occur between the connector housing terminal solder tails
and the circuit board contact pads.

Detailed Description Of The Preferred Embodiments

A surface mount, board-to-board connector
assembly constructed in accordance with the principles of
the present invention is generally designated at 10 in
FIG. 1 and, as illustrated, is shown to interconnect a
first circuit board 12 with an opposing, second generally
parallel circuit board 14. The connector assembly 10
includes a plurality of electrical terminals, generally
indicated at 15, which extend out from two opposing
connector component assemblies 16 and 18 and which provide
a means for connecting the connector component assemblies
16, 18 to a plurality of corresponding circuit board
contact pads, or traces 17, on respective opposing circuit
boards 12, 14. .

One connector component 16 is illustrated as a
female connector assembly while the other connector
component assembly 18 is illustrated as a male connector
assembly. As explained in greater detail below, portions
of the male connector assembly 18 are received within
portions of the female connector assembly 16 in order to



f emal e housi ng nmenber counterparts 20. In instances wh rﬁfmy@EmawEE%ﬁE§i1g
menbers 60 and the fenal e housi ng nenbers 20 do not share—the

centerline spacing, or parallelism the male housing
portions 62, 64 will be slightly offset fromthe fem
receptacl e channels 34. This msalignnent is likely to]cduse
plug wall portions 62, 64 thensel ves, suc% as by bending themoutwardly dr

by decreasing contact forces between termnals which results—ia—tnreriabl e

I nt erconnect i .1he cer, . .S, 0 0 t ' d .1 he
i kol i hood oFTeSsk %1 é’%??%ger?ﬁé@n?"%%’ec?%cu s %w‘ge%e‘&e%%‘é LEEEMBATT L o
connect or housi ng assem®yiicrs th6 ddstus®igr dihee sttmyctumseref tthe each of the
mal e housi ng | ] red | EE%L%?H%] SHEi ds Bl Se LS L L9
assenblies w???%?%%ﬁwéﬁb%&@ﬁﬁnﬁ? rather tﬁ% requiting %ge
accurate pl adénPade to FIG. 10 which l1llustrates a conventional
' printed circuit board ¢ having a mounting surface 8
disposed on one side thereof. The mounting surface 8
typically defines a mounting plane P=P which ideally is
coincident with the mounting surface 8 of the circuit

board €. However, in areas where the circuit board C has
warped, or become otherwise distorted, a gap § occurs
between the surface W of the circuit board within the area
of warpage and the ideal mounting plane P-P. This gap §
is generally equal to the displacement distance between
the bottom surfaces of the solder tails T of the connector
and the actual plane of the circuit board which occurs
within the warped area, indicated at P’-P’.

Gap § presents a problem that may affect the
integrity and reliability of the interconnection between
the solder tails T and the circuit board contact pads 17.
In the assembly of printed circuit boards, and especially
when surface mount connectors are involved, a solder paste
composed of a powdered solder and a flux is typically
applied to the circuit board by way of an appropriate
masking process to apply the solder paste onto the areas
of the circuit board where connections are to be made,
thereby forming a solder paste layer of a predetermined
thickness. The solder paste is permitted to partially
set-up and connectors and other components are applied to
‘the circuit board to form a circuit board assembly. The
surface mount connectors are positioned on the circuit
board so that their solder tails lie upon the contact
traces and the solder paste layer on the contact traces.
The circuit board assembly is then passed through an
infrared oven, or other appropriate heating means, in
order to melt the solder paste and form a connection
between the connector solder tails and the circuit board
contact pads.
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and approximately .008 inches. A thin solder paste is
required because the pitch, or center to center spacing @,
(FIG. 2) between adjacent terminals tails of surface mount
connectors may be very small, on the order of between
approximately 0.635mm to 0.8mm. A thick solder paste
layer may therefore increase the likelihood of the solder
paste flowing between contact traces and inadvertently

bridging two contact traces when subject to a heating

process. Accordingly, if the gap § is large enough such
that a solder tail does not contact the solder paste, it
is unlikely that a connection will be made between that
particular terminal solder tail and contact pad pair (T,
17), rendering that particular circuit defective and the
circuit board potentially useless. Similarly, if the gap
§ is such that the connector solder tail barely touches
the solder paste layer but does not touch the contact
trace, the connection formed between the particular solder
tail-contact trace may be weak. Although these problems
may be cured by pressing the solder tails T down into
contact with the circuit board contact pads 17, this
remedy moves the solder tails out of co-planarity with the

.- remaining terminal solder tails, and further may introduce
unnecessary bending stresses into the solder tails which
may cause them to break.

As illustrated in FIG. 10, the likelihood of
encountering a warped area is increased when a surface
mount connector H, of relatively long length is used as
compared to a connector H, of relatively short length.
Depending on the dimensions of the warped area, an
appropriately sized connector may be able to abut the
surface W of the circuit board within the warped area .
without encountering any gap between the terminal tails
and the circuit board contact pads. However, consonant
with the objective of reducing the overall size of the
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electronic components, circuit boards must accommodate
more circuits, so it becomes desirable to interconnect
more circuits on the opposing boards together.

As set forth above, the use of a single
relatively long connector pair has significant
disadvantages due to the difficulty in maintaining contact
between the solder tails of the connectors and their
respective circuit boards. The present invention provides
a board-to-board connector assembly in which each
connector component 16, 18 accommodates an increased
number of electrical circuits without increasing the
overall length of the connector and provides a structure
in which the co-planarity of the solder tails is
maintained and in which the solder tails of the connector
assembly are maintained in alignment with the contact pads
17 of the circuit boards to which it is mounted.

Turning to FIGS. 2-5 and 14, it can be seen that
the female connector assembly 16 of the overall connector
10 of the present invention includes a pair of elongated
female housing members 20 having opposing sidewalls 22, 24
and endwalls 26, 28 which cooperate to define an interior
opening, or receptacle 30. Each receptacle 30 preferably
includes an interior pedestal 32 having generally the same
height as the sidewalls 22, 24. (FIG. 5.) The pedestal
32, as illustrated, has a generally elongated rectangular,
or box-like shape, and is spaced apart from the housing
sidewalls 22, 24 and endwalls 26, 28 by a predetermined
distance to define an interior channel, or space 36, that
surrounds the pedestal 32 of each female housing member 20
~and that receive plug portions of counterpart male housing
members 60 as explained below.

Each female housing member 20 further contains a
plurality of electrically conductive terminals 38 disposed
therewithin and extending outwardly therefrom. (FIG. 14.)
The terminals 38 include contact portions 40 which are
disposed along the interior surfaces 33 of the pedestal 32
and tail portions 42 which extend outwardly from the
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same connector, bul skewed 1 degree fromits . L.
bottom surfaces 45 of the female housing members 20 within

a recess 46 formed along the bottoms of the housings and
extending between the ends 48, 49 of the housings 20.

(FIGS. 3 and 4.) '

As illustrated in FIG. 2, the dual female
housing members 20 are interconnected at their opposite
ends 48, 49 by spacer, or bridging members 50, which
extend for approximately the full width of the housings 20
between the outermost sidewalls 22 thereof. The spacer
members 50 are preferably identical in shape with each
other and include base portions 52 which abut base
portions 53 of their associated housings 20. (FIG. 3.)
The two base portions 52, 53 cooperate to define the
recesses 46 at the housings 20 which enclose the terminal
tail portions 42. (FIG. 3.) The housing base portions 53
preferably include mounting posts 54 which extend
downwardly as shown in FIG. 4 and are received in
appropriately sized openings (not shown) formed in the
circuit board to accurately position the connectors on the
circuit board. )

The spacer members 50 maintain the two female
housings 20 in a spaced-apart generally parallel
relationship and, as illust:ated in FIG. 5, the spacer
members 50 preferably have a height less than the
pedestals 30 and sidewalls 22, 24 of the two housings 20
so that the pedestals and sidewalls may project above the
spacer members 50 in order to facilitate engagement with
their respective counterpart male housingétl The spacer
members 50 and housings 20 may be formed from a
conventional dielectric material, such as piastic and
preferably a high-temperature material such as liquid
crystal polymer (LCP), and may be effectively made by a
conventional injection molding process, wherein the
housings 20 are molded in place around the terminals 38.
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In instances where the spacer members 50 are °

integrally formed with the female housing members 20, the
endwalls 26, 28 of the receptacles 30 abut the spacer
members 50 and may be offset as illustrated in FIG. 2 to
provide a polarizing means, shown as notches 56 which
receive like protrusions from counterpart male housing

—+

members 60 in order to ensure a proper orientation between
the circuits of the two circuit boards 12 and 14.

The male connector assembly 18 is best
illustrated in FIGS. 6-9 and 14 wherein it can be seen
that the male connector assembly includes two elongated
male housing members 60, having a pair of protruding
plugs, shown as elongated wall portions 62, 64
interconnected to a pair of endwalls 67, 68 at opposing
ends to define an overall rectangular plug associated with
each male housing member. The endwalls 67, 68 provide
reinforcement to the relatively thin plug walls 62, 64
inasmuch as the mated height between the surface mount
connector components 16,18 may range from between
approximately 4mm to 7mm and the height of the plug walls
62, 64 will consequently range from less than
approximately 4mm to less than 7mm. The endwalls 67, 68
further define a polarizing means, shown as extensions, or
studs 69, which are received within the polarizing notches
56 of the female housing members 20 in order to ensure
proper engagement between the two connector assemblies 16,
18. _

As shown best in FIG. 14, the protruding wall
portions 62, 64 of the male housing members define plugs
that are received with the female housing member
receptacle channels 34. 1In this regard, each such
protruding wall portion 62, 64 contains a plurality of
spaced-apart cavities 70 formed in the inner surfaces 72

-
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of the projecting walls 62, 64 which receive a like number
of electrically conductive terminals 74 therein. The male
connector housing terminals 74 include contact portions 75
primarily disposed within the cavities 70, and tail
portions 76 which project through the bottoms, or floors
78, of the housings 60 to extends outwardly from the male
housing members 60. The male housing member terminals 74
are arranged in a longitudinal spacing which substantially
matches that of the female housing member terminals 38 so
that pairs of opposing male and female housing member
terminals 74, 38 will share common centerlines.

In order to facilitate insertion and ensure
reliable contact between pairs of opposing terminals, the
thickness of the protruding walls or plugs is slightly
less than the width of the female housing member channels

.34 so that the plug terminal contact portions 75 will

reliably engage the female housing member terminal contact
portions 40 within the receptacle channels 34. The '
terminals of both the housing members are preferably
formed from a highly conductive material, such as a
phosphor bronze alloy and may be gold-plated. The
terminals are set in the connector housing members by
overmolding, that is positioning the terminals within a
mold cavity and injecting molten plastic around them. 1In
this regard, the housing members may include openings 71

in their appropriate sidewalls 62, 64 (FIG. 7) by which

the terminals 74 may be held in the mold cavity during
manufacture.

The male housing members 60 also include spacer,
or bridging members 80, located proximate to the endwalls

67, 68 of the housings 60. The spacer members 80 extend

for approximately the width of the male connector assembly
18 (FIG. 6) and, as illustrated in FIGS. 7 and 8,
cooperate with the ends of the housings 60 to define an
elongated recess 82 which extends along the length of the
male housing members 60. These recesses accommodate the
tail portions 76 of the male housing member terminals 74.
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the interior surfaces 33 of the pedestals 32 so that thegy opgose and
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centerlines of the two male housing members 60 will
precisely match the centerlines of their two opposing
female housing member counterparts 20. In instances where
the male housing members 60 and the female housing members
20 do not share the same centerline spacing, or
parallelism, the male housing member plug wall portions
62, 64 will be slightly offset from the female housing
member receptacle channels 34. This misalignment is
likely to cause damage to the plug wall portions 62, 64
themselves, such as by bending them outwardly or by
decreasing contact forces between terminals which results

in unreliable interconnections. The spacer members 60, 80
substantially decrease the likelihood of such misalignment
from occurring between the male and female donnectbr
housing assemblies 16 and 18 because they ensure that each
of the male housing assemblies will be parallel and each
of hte female housing.assemblies will be parallel.
Accordingly, rather than requiring the accurate placement
of four connectors, only two connectors must be
positioned. This reduces the likelihood of misalignment
of the assemblies.

FIG. 15 illustrates one type of misalignment
which may occur uSing surface mount, board-to-board
connector housings, in which two, unconnected female
surface mount connector housings 20" are mounted to a
first circuit board. The connector housings 20" include
central pedestal portions 32" enclosed by sidewalls 22"
and 24" which define plug-receiving channels 34". If the
counterpart male connector housings 60" are also
unconnected, they may be misaligned on the opposing
circuit board with respect to the female connector
housings 20", and the plug portions 62", 64" thereof will
be offset with respect to the female channels 34". The
interconnection of the connector housings by the present
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outwardly. SS?aéggeoip@ﬁgrfgﬁgggréoagéctor housings 20" and will
result, as shown in phantom, in the plug portions 62", 64"
either stressing the sidewalls 22" of the female connector
housings 20" by forcing them outwardly, or misaligning or
spacing apart opposing pairs of terminals of the two
housings. ' |
_ Each male housing member 60 may further include
an appropriate means for mounting the housing members 60
to a circuit board, illustrated as first and second posts
84, 86. (FIGS. 7-9.) Both posts 84, 86 are received
within openings formed in the circuit boards. FIG. 16
- illustrates an example of another type of misalignment
which may occur in surface mount connectors. A connector
housing 90 is illustrated as properly positioned on a
circuit board 91 within appropriate mounting holes.
Superimposed on the connector 90 in phantom is the outline
of the same connector, but skewed 1 degree from its
centerline which may result from the mounting holes being
oversized. This angular displacement has been determined
to result in an offset of approximately 0.861 mm. This
large offset increase the possibility that the connector
terminal solder tails 92 may either be misaligned with
respect to their corresponding opposing contact pads 84 of
the circuit board or may not effectively contact at least
one of the contact pads. As mentioned above, if contact
between just one solder tail and contact pad is not made,
- the circuit is ineffective and so is the connector. The
present invention substantially avoids this problem by
maintaining the solder tails in alignment.
FIG. 14 is a cross-sectional view of two male
and female connector assemblies 16, 18 interengaged in a
manner to provide an electrical connection between the
first and second circuit boards 10 and 12. As can be
seen, the sidewalls 22, 24 and pedestals 32 of the female
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housing members 20 present channels, or plug connector
housing-receiving spaces 34 in which the plug connector
housing plug portions 62, 64 of the male hodsing members
60 are received. The terminals 38, and especially the
contact portions 40, of the female housing members 20 are
received within recesses 35 formed on the interior
surfaces 33 of the pedestais 32 so that they oppose and
contact the contact portions 75 of the male housing member
terminals 74 held within the cavities 70 of the protruding
wall plugs 62, 64.

FIG. 11 illustrates a second embodiment of a
surface mount, board-to-board connector 200 constructed in
accordance with the principles of the present invention in
which a pair of elongated connector housings 202 are
interconnected by separate spacer members 204. The
connector housings 202 illustrated receive appropriately

' configured plug portions of male connector housing
incorporating similar structure described for the
embodiment of FIGS. 1-9, except for the presence of
separately formed spacer members 204. The housings 202
include a plurality of terminals 206 disposed on opposing
interior surfaces 208 of the housings 202 in a
predetermined spacing. The terminals 206 may be disposed'
within interior cavities 210 as shown, or they may lie
adjacent the interior surfaces 208. In any event, the
terminals 206 include tail portions 211 which extend
outwardly from underneath the housings 202 for connecting
to traces, or leads, formed on the surface 212 of a
circuit board 213.

The housings 202 include projections 214 at
opposing ends 215, 217 which include mounting feet 218
which support the housings 202 on the circuit board 213.
These projections 214 include engagement recesses, or
notches 220, formed therein and illustrated as T-shaped
notches which open outwardly. Separate spacer members 204
interconnect the two housings 202 at their ends. The
spacer members 204 include elongated body portions 222 and
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assenply BO%ifhstrated as T-shaped projections, which are firmly
received within the engagement notches 220 in a general

press-fit arrangement.

In use, the two housings 202 may be placed onto
the circuit board 213 and one spacer 204 may be applied to
one end on the two housings by press-fitting the
engagement members 224 into their opposing engagement
notches 220 of the housings. A second spacer 204 is
applied in the same manner to the other end 217 of the
housings 202 to thereby align the centerlines of the
housings 202 together, as well as to align the centerlines
of corresponding pairs of terminals. Similarly, the two
housings may be interconnected before placement onto the
circuit board.

FIGS. 12 and 13 illustrate a third embodiment of
a surface mount, dual housing connector assembly 300 in
accordance with the principles of the present invention.
As shown, two single connector housings 302, each having a
plurality of terminals 303 disposed therein and associated
tail portions 304 extending outwardly therefrom. The
connector housings 302 include engagement members 308,
which are T-shaped as shown, disposed at opposing ends
310, 311 thereof which are received within complimentary-
shaped engagement openings 312 of separate spacer members
314 to align the two connector housings in a parallel
fashion. |

5 Although the present invention has been
described in terms of surface mount, board-to-board dual
connector housing assemblies in which one connector half
includes two female connector housings and the other
connector half includes two male connector housings, it
will be understood that the present invention is not to be
limited to only those structures. The benefits and
advantages described hereinabove will be obtained in
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include counterpart male and female connector housings.

While the particular embodiments of the
invention have been described above, it will be apparent
to those skilled in the art that changes and modifications
may be made therein without departing from the invention
in its broader aspects, and, therefore, the aim of the
appended claims is to cover all such changes and
modifications as fall within the true spirit and scope of
the invention.
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1. A surface mount, board-to-board connector assembly,
wherein terminals of the connector assembly lie
adjacent the surface of a circuit board when said
connector assembly is mounted to the circuit board,
said connector assembly comprising: a plug connector
half and a receptacle connector half, the plug
connector half including two plug connector housings

"7 arranged in a spaced-apart, substantially parallel

relationship, the plug connector housings being

interconnected by first bridging pieces of
substantially equal length, the first bridging pieces
maintaining said two plug connector housings
substantially evenly spaced-apart in said
substantially parallel relationship, the receptacle
connector half including two receptacle connector
housings arranged in a spaced-apart, substantially
parallel relationship, the receptacle connector
housings being interconnected by second bridging
pieces of substantially equal length, the second
bridging pieces maintaining said receptacle connector
housings subétantially evenly spaced-apart in said
substantially parallel relationship, each of said two
receptacle connector housings having cavities
disposed therein, the receptacle connector housing
cavities having a plurality of electrical terminals
disposed therein, the receptacle connector housing
terminals having contact portions disposed within
said receptacle connector housing cavities and tail
portions extending out of said receptacle connector
housings away from said receptacle connector housing

cavities, said two plug connector housings having a

plurality of electrical terminals associated

therewith and further having protruding plug
portions, the plug connector housing terminals having
contact portions disposed on said protruding plug

) O N A THIS SHEET BAS BEEN
< g Y MRE AR AE | | REPLACED
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connector housings and away from said protruding plug
portions, said plug portions being received within
said receptacle connector housing cavities when said
plug connector and receptacle connector halves are
joined together such that said plug portion terminals
and said cavity terminals are maintained in
electrical contact with each other.

The connector assembly as defined in claim 1, wherein
said first and second bridging-pieces are integrally
formed with said plug connector and receptacle
connector housings to define respective unitary plug
and receptacle connector halves.

The connector assembly as defined in claim 1, wherein
said first and second bridging pieces are formed
separately from said plug connector and receptacle
connector housings and said first and second bridging
pieces include means for engaging said plug and
receptacle connector housings.

The connector assembly as defined in claim 3, wherein
said engagement means include notches formed in said
first and second bridging pieces which receive
engagement members disposed on said plug and
receptacle connector housings.

The connector assembly as defined in claim 4, wherein
said notches are T-shaped and said plug and
receptacle connector housing engagement members are
T-shaped.

The connector assembly as defined in claim 3, wherein
said first and second bridging pieces include
elongated body portions and said engagement means
includes recesses formed in said plug and receptacle

[T
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two plu connector housi hgs_substantially even spaced-apart .in said
Subsfan9 from salé]flrst and second bri glﬁa plece body

portlons which are received within said recesses.

7. The connector assembly as defined in claim 1, further
including means for polarizing said plug and
receptacle connector halves to ensure said plug
portions engage said receptacle cavities in a

. predetermined orientation.

8. The connector assembly as defined in claim 7, wherein
said polarizing means includes slots formed in at
least one of said plug and receptacle connector
halves and which receive posts extending from the
other of said two plug and receptacle conneétor
halves.

9. The connector assembly as defined in claim 1, wherein
said plug portions include elongated plug walls which
are interconnected to endwalls to define generally
rectangular plug portions.

10. The connector assembly as defined in claim 1, wherein
said receptacle connector housingd cavities include
pedestals disposed therewithin.

-11. The connector assembly as defined in claim 10,
wherein said receptacle connector housings include a
plurality of sidewalls, the sidewalls being-spaced'
apart from said pedestals to define channels, said
plug connector housing plug portions being received
by said receptacle housing channels when said plug
connector and receptacle connector halves are joined
together.

-

* € L M s %



tially para
receptacle
parall e
|nterconnect

second br|dg

subst anti al |

tet—retationship, the receptacle connector haREPLAGEMENT HEENO

%h@&h%Be@Pﬂ&la@&s arra gﬁ@kslsmﬁampacm‘&m arf, [subsTantTarty

recep- tacle REFIIEDOT ho@si g% bgi
ﬂ m mﬂml dgi ng pieces of substanti al fy eqﬁz{@?’ér}lgﬁ%
tai ning said receptacl e conngclor—hous—i-rgs

y evenly spaced-apart in said substantially paraIIeI

e

rel ati onship, each of said two receptacl®¥odnnector housrmys—traviTg
osed therein, the receggfcle connector hou§ @gbcaV|t|es havi ng

cavities dis
a plurality

connect or housi ngwhéf&h.ﬁaba1Ha!'b&§pt@&tmcbo@@:re‘dﬁms ubmmgectnaﬂﬁu]rs said

receptacle c

d ' di f
Cararocept acl o cORAEEIE RA4E, RECoRRAY A SAMosRY . ARReiel Kl s

ties, said two plug connector housings having a plurality of

housi ng cavi
el ectri cal

2-c| Ther FERPecEPEi ASSE cle

1¥p 38 detiides

13. The connector assembly as defined in claim 9, wherein
said receptacle connector housings include pedestal
portions disposed within said receptacle connector
housing cavities, said receptacle connector housings
including sidewalls which surround said cavities, the
sidewalls being spaced apart from said pedestal
portions to define plug portion-receiving channels
associated within said receptacle connector housing
cavities, said plug portion-receiving channels
receiving said rectangular plug portions therein.

14. The connector assembly as defined in claim 1, wherein
said plug connector and receptacle connector housings
include base recesses disposed along bottom surfaces
thereof, said plug connector and receptacle connector
housing terminal tail portions being received within
the base recesses and extending outwardly therefrom.

15. An improved surface mount, board-to-board connector'
for providing an electrical connection between
electrical circuits disposed on first and second
opposing, spaced-apart circuit boards, the connector

~assembly comprising a plug connector component
adapted for mounting to a surface of the first
circuit board and a receptacle connector component
adapted for mounting to a surface of the second
circuit board, the plug component being adapted to be
inserted into the receptacle component, the plug
connector component including elongated plug
connector housings interconnected together by
bridging pieces of substantially equal length,
whereby the plug connector housing bridging pieces
space the plug connector housings substantially
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t he plug connector hou gﬂ&ﬁ&g&gﬁlFTW@%ﬁﬂ 'EHﬁﬁ ENpbrt i
sai d protrudlng h i ng
connect or hou3|ng m‘ ﬁlsald protrudlng pl ug por'
portions being rec ai d receptacle connec- to

when said plug connector and receptacl e connector halves #&re joined

t oget her such that said plug portion termAals and sai d cavirtytermnars
are maintained in electrical contact with each_ ot her 2. The connect or

assenbly as deh|ﬂ§¥9ﬂﬂ¥ﬂ%94FQ.1WWRH§9?Ft%ﬁ$%P}4YsPaEiHl§%cond bri dgi ng
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connector housi ngs; 12, (4 e, LG0SHd SontbL 85y RbYG1AYE receptacte
interconnected by bridging pieces of substantlally
equal length, whereby the receptacle connector
housing bridging pieces space the receptacle
connector housings substantially evenly apart in a
substantially parallel relationship,

said receptacle connector housings having

engagement cavities and a plurality of electrical
terminals associated therewith, the receptacle
connector housing terminals including contact
portions disposed within said receptacle connector
housing engagement cavities and tail portions
extending out from said receptacle connector housings
away from said receptacle connector housing cavities,
the receptacle connector housing terminal tail
portions being adapted to engage opposing contact
traces on the surface of said second circuit boarag,
said two plug connector housings having a plurality
of electrical terminals associated therewith, said
plug connector housings further having plug portions
protruding therefrom, the plug connector housing
terminals having contact portions disposed on the
protruding plug portions and further having tail
portions extending out of and away from said plug
connector housings, said plug connector housing
protruding plug portions being aligned with said
receptacle connector housing cavities by said plug
connector and receptacle connector housing bridging
pieces such that when said plug connector and
receptacle connector halves are joined together, said
plug connector housing protruding plug portions enter
said receptacle connector housing cavities without
misalignment and said plug connector housing
terminals and said receptacle connector terminals are
maintained in electrical contact with each other.
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The connector as defined in claim 15, wherein said
plug connector component includes two plug connector
housings and said receptacle connector component
includes two receptacle connector housing.

The connector as defined in claim 16, wherein said
plug connector housing include base portions having
means for mounting to said first circuit board
surface and elongated plug portions protruding from
said base portions.

The connector as defined in claim 17, wherein said
plug connector housings further include endwalls
joined to said protruding plug portions to define
box-like plugs extending from each of said plug
connector housings.

The connector as defined in claim 18, wherein said
protruding plug portions have a length which is
greater than a length of said endwalls, thereby
defining rectangular plugs on each of said plug
connector housings.

The connector as defined in claim 15, wherein said
receptacle connector housings include sidewalls which
define said receptacle connector housing cavities,
-said receptacle connector housing cavities including
pedestal portions disposed therein and rising
upwardly therefrom, the pedestal portions being
spaced apart from said sidewalls to define elongated
spaces within said cavities which receive outwardly
extending portions of said plug connector housings
when said plug and receptacle connector components
are joihed together.
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provi di ng an HI@H“ ﬁgu m[nect ion between electrical cirgufts &ds)‘%%é%%
op I'ng, spaced-apart circuit boards, the —

first and secon _
assenbly com prising a plug connector cggronent adapted {or nounting to

a surface of the first circuit board and a receptacl e connector——conmponment—

adapted for rpunt ifie [CorthédkdPChs et {fedCtRNElath' £5] tw{?@féﬂn&ﬁ?dp' ug
conmponent being adapted to be inserted intp_ the recepfacle conponent, the

pl ug connector cAMFhSANRORERK MReing go¥ Ldgpng gPiereecand saildi ngs

i nt er connect ed tO%th&ré&%é@%@Ws%g%ﬁd@ﬁé%i?ﬁegqlaﬁé | engt h,
wher eby the plug connect.or usj ridgin | eces,space ug
connect or housingggﬁﬁﬁﬁEﬂﬂéihlﬁﬁgégra forted Witk sala plug

connector housings and said receptacle connector

housings.

22. The connector as defined in claim 15, wherein said
plug connector and receptacle connector housing
bridging pieces include separate, elongated body
portions which include means for engaging said plug
connector and receptacle connector housings.

23. The connector as defined in claim 15, wherein said
plug and receptacle connector housing bridging pieces
respectively interconnect said plug and receptacle
connector housings together at opposing ends of said
plug and receptacle connector housings.

24. A surface mount, board-to-board connector for
electrically connecting circuits on two opposing,
spaced~-apart circuit boards, comprising a male
connector assembly and a female connector assembly
adapted for engagement with each other, the male
connector assembly including two male housings having .
a plurality of electrically conductive terminals, the
female connector'assembly including two female
housings having a plurality of electrically
conductive terminals, the male and female housing
terminals being disposed along respective engagement
surfaces of said male and female housings which face
each other when said male and female connector
assemblies are engaged with each other, the male
housings being spaced apart from each other and
maintained in a first spacing bj male housing
assembly spacer member wherein centerlines of said
male housings are substantially parallel and which
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evenly apart in a substantialty parallel relationship,  the¢
connect or CONRENIRAIHAL Béch Reflifted I ecept JCTRISEMEET HASCBEEN hougi

gs
i nt er connect eq. 1R i eces of |sub- RBPIAGHDal |y qqudl Ieﬁ@tﬂ?Tﬁﬁgﬁety
t he recept acl % mll l[lﬂmusi ng bridgirng preces space tHejreceptacle .
connector ho lally evenly apart in a substgntially paralle
| _engagemsat—m—I

rel ati onship, said receptacle connectg§7bousings havi nd
cavities and a plurality of electrical terfmnals associ- at ed

therewith, the re 1eCt: o i L1y - | S4l i
contact portions ?‘2 %g?ggnv%%%%@afﬁqés H&lrsgl?{gpgt a{:cqgee_tchoér?fec%i%ér]%%ﬁ?%g
engagenent caviti B9ugaags being |spaged apardxifaem wpduothemmand d

receptacle con- painteGhel HAUS B@ToREPSPalcic By el dfdus GRpnect or
housi ng cavities, the Lﬁceptacle connect or houaln%éﬁw- mnal tail

portions being ad3fFER ¥ ERGSSE TEPHSTSy Wherein terlines of said

female housings are substantially paraliel and which
interconnect said female housing together, the male
- and female housing assembly spacer members further
serving to align said male and female housing
respective engagement surfaces, thereby reducing the

likelihood of misalignment of said respective
engagement surfaces.

25. The connector as defined in claim 24, wherein said
male and female housing assembly spacer members are
integrally formed with said male and female housings.

26. The connector as defined in claim 24, wherein said
male and female housing assembly spacer members are
'separate members and include elongated body portions
having means for engaging said male and female
housings.

27. The connector as defined in claim 24, wherein said
male and female housing assembly members respectively
interconnect said male and female housings together
at opposing ends thereof.

28. The connector as defined in claim 24, wherein said
terminals include contact portions which extend along
said male and female housing respective engagement
surfaces and further include tail portions which
extend generally perpendicularly away from said male
and female housing centerlines, said male and female
housing assembly spacer members maintaining opposing
pairs of male and female housing terminals in
alignment.
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29. A surface mount, board-to-board connector assembly,
comprising: a first connector half and a second
connector half, the first connector half inciuding
two first connector housings arranged in a spaced-
apart, substantially parallel relationship, the first
connector housings being interconnected by first
bridging pieces of substantially equal length, the
first bridging pieces maintaining said two first
connector housings substantially evenly spaced=-apart
in said substantially parallel relationship, the
second connector half including two second connector
housings arranged in a spaced-~apart, substantially
parallel relationship, the second connector housings
being interconnected by second'bridging pieces of
substantially equal length, the second bridging
pieces maintaining said second connector housings
substantially evenly spaced-apart in said
substantially parallel relationship, each of said two
second connector housings having second surfaces
disposed therein, the second connector housing
surfaces having a plurality of electrical terminals
disposed thereon, the second connector housing
terminals having contact portions disposed on said
second connector housing surfaces and tail portions
extending out of said second connector housings away
from said second connector housing surfaces, said two
first connector housings having a plurality of
electrical terminals associated therewith first, the
first connector housing terminals having contact
portions disposed on first surfaces of said first
connector housings first and tail portions extending
out of said first connector housings and away from
said first surfaces, said first surfaces engaging
said second connector housing second surfaces when
‘'said first connector and second connector halves are
joined together such that said first connector
housing terminals and said second connector housing
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extending out of and away fromsaid plug connector ~houpi A SHEET ?

connect or housi ng protrudi ng plug B-eFH+01S ? li gned mﬁ%h sai d

recept acl e connector housi ng cavj THESSHRET, prud conhelct 3r7 8&d 1996
receptacl e connector housing brigging} keEE” sueh-t hat [
pl ug connector and receptacle connector halves are j oijned toget her,
sai d plug connector housing protruding -29-plug portions i
receptacl e connect or housing cavities w thout msalignnent and said
pl ug connector termirdly Awe mabhisabmeld simdelectplieal econtaett witherm -
nal s are naintmlggkﬁrbéﬂ$§trical contact with each ot her. 6. The
connector as defined in'clalmb5, wherein said plug connector housing
bridgi ng pieces and said receptacle con- nector housing bridging pieces are
respectively integrally fornmed with said plug connector housings and said

recep-
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tacle connector hou5|ngs 7. The conpegﬁgngggTQngggéig C
geﬁegt*rvﬁéy

sai d plug and receptacle connector housli ng bREpgidg pi ecds {r g
i nt erconnect said plug and receptacl e commector—hous=={Fys.|t ¢
opposi ng ends of said plug and receptacl e connector housings.
surface nount, board-to-board connector- 88r electri- cally connectlng

circuits on tmn opposi ng, spaced-apart circuit boards, conprtrstnga TTHIE
connector assenbly and assenbl v _ada ted for -engagenent
wi th each other, the mwAEg?dVSéﬁg:ﬁ%zé%JﬁﬁvanW@gF two nmal e housi ngs
having a plurality of electrically conductive termnals, the female

connector assenbly including two fenale hou5|ngs having a plurality of
el ectrically conductive term riB : ‘ B 3CIPFERE OUsi ng term nal s

bei ng di sposed al ong regpeqtiryee %%%%”E@oa%‘ar-ft%ﬁ%aﬂlfd TrthdB
' includes two interengaging plug connector and receptacle

connector halves. Each of the plug and receptacle
connector halves include respective dual plug and
receptacle housings spaced apart from each other in a
substantially parallel relationship. The dual connector
housings of the plug and receptacle connector halves are
evenly spaced apart by bridging pieces which extend
between the connector housings to connect them together.
The bridging pieces may be integrally formed with the
connector housings or they may be separately formed from
the connector housings and include engagement members
which engage the connector housings.

FIGURE 1
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and femal e housi ngs which face each other when said nal e and f%ﬂﬁﬂ@EMEMTSHEET

connector assenblies are engaged with each other, the nmale S| NgsS ™ beTny
spaced apart from each other and maintained in a first spacijn b¥7n3§? '
housi ng assenbly spacer nenbers wherein centerlines of said | e hou iﬁE@é
are substantially parallel and which +rit erconnect said nal e jhous+rgs

together, the femal e housings being spaced apart from each ¢ther and
mai ntained in a second spacing bf - - - _
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femal e housi ng assenbly spacer nenbers wherein center- |inesfoRg
~housings are substantially parallel and which interconnect s
housi ng together, the nale and fenal e housi ng assenbly space
further serv- ing to align said male and femal e housing respgcti v/ Hegfad?96
ment surfaces, thereby reducing the |likelihood of m salign- _
respective engagenent surfaces. 9. The connector as defined in clalmS§,

maice EQWH%E_T

wherein said f | e housi ng aSsenbly spacer nenber skawe-dntegrally
formed with ng:ekggg %Egafenale housi ngs. 10. The connector as defined
in claim8, where saitg-mal e and fenmal e hous%gg assenbly nmenbers
respectively intergonnect said mal e and fenal ®5housi ngs toget her at

opposi ng ends t hergof.44 11. The connector as gdefined in claim828herein
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mal e and fenmal e housi ng respecti ve engagenent surfaces and
tail portions which extend generally perpendicularly away f
and femal e housing centerlines, said male and femal e housin
spacer menbers maintaini ng opposing pairs of nale and fena
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id nale and

termnals in algd t. 12. The connegtor as defined in
said mal e and j:ﬁaﬁg;h | ng assenbly spacer nenbers and s§
femal e housi ng ¥t ally fornmed together as respecti

153 uulldly rmal e

and femal e connector assenbli es. 13. A surface nmount, board-to-board8

connector assenbl y8Qonprising: a fij&
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the first bridging pieces maintaining said two first connectoﬁEHUMEWHag.SHEET
substantially evenly spaced-apart in said substan- tially pgdrdllel '
rel ati onshi p, the second connector half includ- ing two secqnd cqrmeCToN9s
hdusi ngs arranged in a spaced- apart, substantially parallelf riel ati onship,

t he second connector housings being interconnected by seconq brrdgrmg '
pi eces of substantially equal |ength, tHe second bridging pijeces

mai nt ai ni ng sai d second connector housings substan- tially evenly
spaced-apart in_said substantially parallel relationship, each of said two
second connectoi:ﬁigiingsJWEj}ng second surfaces disposed therein, the
second con- nectior sin faces having a plurality of electrical

term nal s di sposed thereon, the second connector housing term nals having
contact portions dispos$P on said second connector qﬁusing surfaces and

tail portions qgtending.éﬁr‘\. Hy
,P’
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housi ng surfaces, said two first connector hous- ings havijngl a plurality df
electrical terminals associated therewith first, the first| confqet 0T 1996
holUsi ng term nal s having contact portions disposed on first burfaces of

said first connector housings first and tail portions extehdrmg—out of sald
first connector housings and away fromsaid first
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surfaces, said fjrst surfaces engagi ng said second connect or L !
suffaces when said first connector and second connector hal Med are, LQi.n g

t oget her such that said first connector housing term nals and saﬂg'b@gdﬁ 6
connector housing termnals are maintained in electrical cort '

ot her. 14. The connector assenbly as defined in claim 13, wherein said

two first connector housings include two nal e connect or hous+rgs—ane—sate——
two second connector housings include tgo fenmal e connector housings. 15.

A surface noun -fyopoard connector for elec- trically connecting
circuits on tmaisgpgggnalﬁgpaced-apart circuit boards, conprising a first
connect or assentbl *& seécond connector assenbly adapted for engagenent

wi th each other, the first connector assenb‘g'iq&éuding two first connector
housi ngs having a plurakzst y3gf el eaggricall y/con- : 46 5
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- gonnect or houﬂmmum ﬂ!"ur-al iXfpoof@Elkc- trical | Fonductive
termnals, th d connector housing ter

L

el npl sy & )9S ppskd
al ong respective éngage- ment surfaces of said first ahd s?c%#cﬁygggr?r?zc o)
housi ngs whi ch face each other when said first and secpn&é—eenrector '

assenblies are engaged W th each ot'h%(?‘, the first conngctor housings beihg
spaced apart frome ter and maintained in a first Spacing by first

connect or housi ng &saestrfaces pouat, beardetosbadrdregonestort assembdy, of said first
housi ngs are subgftpiéinakhyimas 8f Rl contdcwtiaabemblelic adjueent ti d first con-
From each ot her Saqaceona ciRGE BEART wARTAEA Sonieutet Bl oo
housi ng assenbl y%%ﬁggq {?eﬁﬁﬁr?rwgr%‘?aﬁaﬁ;@?ﬁ%ggp&f ig%'l decond cg:mec-
tor housings ar e COEPSISARE APIug Goangeiof halfand 4 fechPlaGieFRppctor

half, the plug connector half including two plug connector

housings arranged in a spaced-apart, substantially parallel

relationship, the plug connector housings being intercon-

nected by first bridging pieces of substantially equal length,

the first bridging pieces maintaining said two plug connector

housings substantially evenly spaced-apart in said substan-

tially parallel relationship, the receptacle connector half

including two receptacle connector housings arranged in a -

spaced-apart, substantially parallel relationship, the recep-

tacle connector housings being interconnected by second

bridging pieces of substantially equal length, the second

bridging pieces maintaining said receptacle connector hous-

ings substantially evenly spaced-apart in said substantially

parallel relationship, each of said two receptacle connector

housings having cavities disposed therein, the receptacle

connector housing cavities having a plurality of electrical

terminals disposed therein, the receptacle connector housing

terminals having contact portions disposed within said

receptacle connector housing cavities and tail portions

extending out of said receptacle connector housings away

from said receptacle connector housing cavities, said two

plug connector housings having a plurality of electrical

terminals associated therewith and further having protruding

plug portions, the plug coanector housing terminals having

coatact portioos disposed on said protruding plug portions

and tail portions extending out of said plug coanector

housings and away [rom said protruding plug poruions, said

plug portions being received within said receptacle connec-

tor housing cavities when said plug connector and receptacle

connector halves are joined together such that said plug

portion terminals and said cavity terminals are maintained in

electrical contact with each other.

2. The connector assembly as defined in claim 1, wherein
said first and second bridging pieces are integrally formed
with said plug connector and receptacle connector housings
to define respective unitary plug and receptacle connector
halves. : '




nect .sai d second connector housings together, the first &an
-..25 - second connector housing assenbly spacer nenbers fu
align said first and second housi ng respective engagenen

mai ntai n opposing pairs of said first and second connect pr
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t her serving
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housi ng

termnals in alignnment, thereby reducing the Iikelihood pf
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said respective first and second conngctor housing engag

3 The connector assembly as defined in claim 1, further
including means for polarizing said plug and receptacle

connector halves to ensure said plug portions engage said

_ receptacle cavities in a predetermined orentation.

4. The connector assembly as defined in claim 3, wherein

said polarizing means includes slots formed in at least one

of said plug and receptacle comnector halves and which

receive posts extending from the other of said two plug and

receptacle connector halves.

S. An improved surface mount, board-to-board connector
assembly for providing an electrical connection between
electrical circuits disposed on first and second opposing,
spaced-apart circuit boards, the connector assembly com-
prising a plug connector component adapted for mounting to
a surface of the first circuit board and a receptacle connector
component adapted for mounting to a surface of the second
circuit board, the plug component being adapted to be
inserted into the receptacle component, the plug connector
component including elongated plug connector housings
interconnected together by bridging pieces of substantially

equal length, whereby the plug connector housing bridging

pieces space the plug connector housings substantially

evenly apart in a substantially parallel relationship, the-

receptacle connector compoaent including receptacle con-
nector bousings interconnected by bridging pieces of sub-
stantially equal length, whereby the receptacle connector
housing bridging pieces space the receptacle connector
housings substantially evenly apart in a substantially paralle]
relationship,
~ said receptacle connector housings having engagement
cavities and a plurality of electrical terminals associ-
ated therewith, the receptacle connector housing termi-

nals including contact portions disposed within said .

receptacle connector housing engagement cavities and
tail portions extending out from said receptacle con-
nector housings away from said receptacle connector
housing cavities, the receptacle connector housing ter-
minal tail portions being adapted to engage opposing
contact traces on the surface of said second circuit

board, said two plug connector housings having a ]
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surfaces and m sconnecti on between said opposing pairs of] s
second connect or housing term nals. 16. The connect or defined in cldim
15, wherein said first and second connector housing assenplly JfiabéR B9
bers are joined together with said first and second conn ctor housi ngs.
17. The connector as defined in cl 2igm 16, wherein said fijrst and Sécond
connect-or housing assenbly space rs are joined t her - wi.th said
first and second cqHuedityrothelesimenl toymimildi asgociated therewitin(l second
connect or housi ng asaikphlg copaestor housiags ftmhsahdviugrngami'-aecond

gglnge;slt or hgﬁzl ngs. uonsllﬁ'otfﬂaﬁn SHEefba, te baﬁﬁedtar Eb&’:hgg ger\sﬂh:[ gi n
j oi ned together wi 13% Iﬁ?gl{g &ﬂiﬁét gl r%c‘%gr our% g by
overnol ding said fi (% o’rﬂ% aving tail portion

~extending out of and away from said plug connector
housings, said plug connector housing protruding plug
portions being aligned with said receptacle connector
housing cavities by said plug connector and receptacle
connector housing bridging pieces such that when said

plug connector and receptacle connector halves are
joined together, said plug connector housing protruding
plug portions enter said receptacle connector housing
cavities without misalignment and said plug connector
" housing terminals and said receptacle connector termi-
nals are maintained in electrical contact with each
other.

6. The connector as defined in claim 5, wherein said plug
connector housing bridging pieces and said receptacle con-
nector housing bridging pieces are respectively integrally
formed with said plug connector housings and said recep-
tacle connector housings.

7. The connector as defined in claim 5, wherein said plug
and receptacle connector housing bridging pieces respec-
tively interconnect said plug and receptacle coanector hous-
ings together at opposing ends of said plug and receptacle
connector housings.

8. A surface mouat, board-to-board connector for electri-
cally connecting circuits on two opposing, spaced-apart
circuit boards, comprising a male connector assembly and a
female connector assembly adapted for engagement with
each other, the male connector assembly including two male

_housings having a plurality of electrically conductive
terminals, the female connector assembly including two
female housings having a plurality of electrically conductive
terminals, the male and female housing terminals being
disposed along respective engagement surfaces of said male
and female housings which face each other when said male
and female connector assemblies are engaged with each

+ other, the male housings being spaced apart from each other
and maintained in a first spacing by male housing assembly
spacer members wherein centerlines of said male housings
are substantially parallel and which interconnect said male
housings together, the female housings being spaced apart
from each other and maigtained in a second spacing by
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housi.ng assenbly spacer nenbers with said first and second c
housi ngs around said first and second connector housing ter
The connector as defined in claim 16, wherein said first and

nhect or
ngl s15 MARD 1999
e

~
b

ond

connector housi ng assenbly nenbers respec23 vely interconnect |.

id 1irst and

nd said first

second connector fahslenicusisg akseenb pIhéwibeRdwhetuin eeht

heysiae

1S16}8) f§t spuee
A Spoond connectiés B4l ﬁ@é%ﬁ%ﬁ@ﬂ&%&s@m&gp Hel Radf
connector as defig" qiﬂf q%?%:“a @%%Eﬁ@g}ﬁéﬁ eagiieﬂc}g%d connect or
emale agserably oh Y-

¥ bortions of

housi ng assenbly

blysnacen members

i ons t hat
20. The

said first and setngte alignwadd maleand fergale housing respeclyrieRgagsntl connect or
housi ng ter m nal smemt lsurfaoes, thetebgtreducingathe litelihood-afemisadignng respecti ve

engagenent surf acgfer®fofQAid! réspectivéeigagement surfaces.

9. The connector as defined in claim 8, wherein said male
and female housing assembly spacer members are integrally
formed with said male and female housings. '

10. The connector as defined in claim 8, wherein said
male and female housing assembly members respectively
interconnect said male and female housings together at
opposing ends thereof.

11. The connector as defined in claim 8, wherein said
terminals include contact portions which extend along said
male and female housing respective engagement surfaces
and further include tail portions which extend generally
perpendicularly away from said male and female housing

* centerlines, said male and female housing.assembly spacer |

members maintaining opposing pairs of male and female
housing terminals in alignment.
~ 12. The connector as defined in claim 8, wherein said
" male and female housing assembly spacer members and said
male and female housings are integrally formed together as
respective unitary male and female connector assemblies. -
" 13. A surface mount, board-to-board connector assembly,
comprising: a first connector half and a second connector
half, the first connector half including two first connector
' housings arranged in a spaced-apart, substantially parallel
relationship, the first connector housings being intercon-_
. nected by first bridging pieces of substantially equal length,

the first bridging pieces maintaining said two first connector
housings substantially evealy spaced-apart in said substan-
tially parallel relationship, the second connector half includ-
ing two second connector housings arranged in a spaced-
apart, -substantially parallel relationship, the second
~ connector housings being interconnected by second bridging
pieces of substantially equal length, the second bridging
pieces maintaining said second connector housings substan-
tially evenly spaced-apart in said substantially parallel
relationship, each of said two second connector housings
. having second surfaces disposed therein, the second con-
nector housing surfaces having a plurality of electrical
terminals disposed thereon, the second connector housing
. terminals having contact portions disposed on said second
connector housing surfaces and tail portions extending out
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second connector housing and further include tail portions

general |y perpendicularly away fromsaid first and second c
centerlines at a level gener- ally above said first and sec
housi ng assenbly nmenber base portions. 21. The connector jaq _defined in
claim 15, wherein said first connector housings are nale cgnnector '
housi ngs and said second connectopghousi ngs are fenal e conregt-o~hous-

I ngs. of said second connéctor housings away from said second
coanector housing surfaces, said two first connector hous-
ings having a plurality of electrical terminals associated
therewith first, the first connector housing terminals having
contact portions disposed on first surfaces of said first
connector housings first and tail portions extending out of
said first connector housings and away from said first
surfaces, said first surfaces engaging said second connector
bousing second surfaces when said first cononector and
second connector halves are joined together such that said
first connector housing terminals and said second connector

-housing terminals are maintained in electrical contact with
each other. '

14. The connector assembly as defined in claim 13,
wherein said two first connector housings include two male
connector housings and said two second connector housings
include two female connector housings.

15. A surface mount, board-to-board connector for elec-
trically connecting circuits on two opposing, spaced-apart
circuit boards, comprising a first connector assembly and a
second connector assembly adapted for engagement with
each other, the first connector assembly inc¢luding two first
connector housings having a plurality of electrically con-
ductive terminals, the second connector assembly including

- two second connector housings having a plurality of elec-
trically conductive terminals, the first and second connector
housing terminals being disposed along respective engage-
ment surfaces of said first and second connector housings
which face each other when said first and second connector
assemblies are engaged with each other, the first connector
housings being spaced apart from each other and maintained
in a first spacing by first connector housing assembly spacer '
members wherein centerlines of said first housings are
substantially parallel and which interconnect said first con-
nector housings together, the second connector housings
being spaced apart from each other and maintained in a
second spacing by second connector housing assembly
spacer members wherein centerlines of said second connec-
tor housings are -substantially parallel and which intercon-
nect said second connector housings together, the first and
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connector housings are plug connector housings and said secqnq c 0,
housi ngs are receptacle connector housings. 23. The connedtdr igyﬁgkiﬁﬁﬁ
in claim15, wherein said first connector housings include at {Least one
mal e .connector housi ng and said secgnd connector housings include at |east
one fenal e connector housi ng engageﬁﬁlé wth said one nal e

housing.  24. J8ndeBRRELHE hBasHE IEtloly iRt B kgkp|sai d first and
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surfaces thereodi® goa%@glpngas‘a

portions are re¢Agagement surfaces and maintain opposing pairs of sai
' first and second connector housing terminals in alignment,
thereby. reducing the likelihood of misalignment of said
respective first and second connector housing engagement
surfaces and misconnection between said opposing pairs of
said first and second connector housing terminals.

16. The connector as defined in claim 15, wherein said
first and second connector housing assembly spacer mem- .
bers are joined together with said first and second connector
housings. '

17. The connector as defined in claim 16, wherein said -
first and second connector housing assembly spacer mem-
bers are joined together with said first and second connector
housings by molding said first and second connector housing
assembly spacer members to said first and second connector
housings. -

18. The connector as defined in claim 17, wherein said
first and second connector housing assembly spacer mem-
bers are joined together with said first and second connector
housings by overmolding said first.and second connector
housing assembly spacer members with said first and second
connector housings around said first and second connector
housing terminals. :

19. The connector as defined in claim 16, wherein said
first and second conmnector housing assembly members
respectively interconnect said first and second connector
housings together at opposing ends thereof, and said first and
second connector housing assembly members include base
portions that abut base portions of said first and second
connector housings.

20. The connector as defined in claim 15, wherein said ‘
first and second connector housing assembly members :
include base portions that abut base portions of said first and
second connector housings, said first and second connector
housing terminals including contact portions which extend
along respective engagement surfaces of said first and
second connector housing and further include tail portions |
which extend generally perpendicularly away from said first
and second connector housing centerlines at a level gener-
ally above said first and second connector housing assembly
member base portions. :

21. The connector as defined in claim 15, wherein said
first connector housings are male connector housings and
said second connector housings are female connector hous-
ings.

T



within the base recesses and extend outwardl-y from said firqt REREAGEMESAASHEET
connect or housi ngs through said base recesses. 25. The conngctor as
defined in claim 16, wherein said first and second connectoll Houg SWQAR1
assenbly menbers respectively interconnect said first and sgcqgnd connect
housi ngs toget her at opposing ends thereof, and further incljudrreg—reans fcr
pol arizing said first and second con- nector housings to engure said first
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connect or housi ngs engage sai d secpgd-connector housings in a preueterm med

orientation. 22. The connector as defined in claim 15, wherein said
first connector housings are plug connector housings and
said second connector housings are reccptacle connector
housings.

23. The connector as defined in c1a1m 15, wherein said
first connector housings include at least one male connector
‘housing and said second connector housings include at least

,one female connector housing engageable with said one
male connector housing.

24. The connector as defined in claim 20, wherein said
first and second connector housings include base recesses
disposed along bottom surfaces thereof and said first and
second connector housing terminal tail portions are received
within the base recesses and extend outwardly from said first
and second connector housings through said. base recesses.

- 25. The connector as defined in claim 16, wherein said
first and second connector housing assembly members
respectively interconnect said first and second connector
housings together at opposing ends thereof, and further
including means for polarizing said first and second con-
nector housings to ensure said first connector housings

engage said second connector housmgs in a predetermined
onentauon
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DUAL HOUSING BOARD-TO-BOARD CONNECTOR

ABSTRACT OF THE DISCLOSURE _
A surface mount, board-to-board connector

includes two interengaging plug connector and receptacle
connector halves. Each of the plug and reéeptacle
connector halves include respective dual plug and
receptacle housings spaced apart from each other in a
substantially parallel relationship. The dual connector
housings of the plug and receptacle connector halves are
evenly spaced apart by bridging pieces which extend
between the connector housings to connect them together.
The bridging pieces may be integrally formed with the
connector housings or'they may be Separately formed from
the connector housings and include engagement'members
which engage the connector housings.

FIGURE 1



