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SPECIFICATION
ELECTRIC CONNECTOR ASSEMBLY WITH
5 IMPROVED RETENTION CHARACTERISTICS
Background of the Invention
10 - The present invention relates generally to electrical

connectors of reduced size, and more particularly to
surface mount miniature connector assemblies with improved
means for holding the components of the connector assembly
together.

15 The trend of the electronics industry is to constantly
reduce the size of electronic devices. Many electronic
devices rely upon circuitry formed upon various printed
circuit boards. These printed circuit boards must be
joined together with connectors in a manner to effectively.

20 and reliably interconnect the circuits on one circuit board
to the circuits on another circuit board.

In order to permit the connection of two circuit
boards in parallel planes and to reduce the size of
electronic devices, the connector industry developed the

25 surface mount connector. A typical surface mount connector
utilizes a plug-type male connector .component that unites
with an opposing receptacle-type, eor female connactor
component. Both connector components are of low profile,
allowing the circuit boards to be closely spaced to each

0 other. When the connector components are engaged tegether,
the mating terminals of the connector components form an
electrical connection between the circuits of the two
circuit boards.

It is desirable to retain the connector components in

s engagement with each other and to fulfill their need,
locking mechanisms have been developed for such connectors.
The use of locking mechanisms that are separate from the
connector components may lead to more complex structure and
larger sizes of connectors. When the locking mechanisms
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are formed as part of the connector component housings,
they waste space that could be used on the connector and
because the mechanisms are made entirely from plastic, such
as that described in U.s. Patent No. 5,199,884, issued

5 April 6, 1993, the locking mechanism will not be that
strong}

In some connection applications the size of the
connector portions themselves are extremely small, in what
is known as the "micro-miniature" range where the

10 connectors may have length and width dimensions as small as
approximately 5mm by 2mm and height dimensions as small as
approximately 2mm. The approach in the industry with small
size connectors ie to utilize frictional force to hold the

- connectors together. However, such frictional forces will

15 not always reliably resist accidental unmating.

- Additionally, insertion forces cannot be so excessive as to
cause difficultly in mating such. connectors. Accordingly,
the need exists for a surface mnmount board to board
connector that has a high degree of mechanical integrity

20 and -a sufficiently strong withdrawal force and a
sufficiently light insertion force.

The present invention is therefore directed to an
electric connector assembly which overcomes the
aforementioned disadvantages and assures a stable holding

25 . force to hold the associated connector components together

' no matter how small the. connector size.

Summary of the Invention
' To attain this and other objects, an electric
30 connector assembly constructed in accordance with the

principles of the present invention and as exemplified by

a first embodiment thereof comprises a pair of connector
components, each of the components having an ingulative

- housing and a plurality of terminals fixed to the housing

35 and arranged at regular intervals therein. The connector
assembly has a first locking, or retention mechanism, in

-~
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that the terminals of one of the connector components have
locking portions formed thereon that are adapted to engage
one or more catches formed on the other connector housing
in position se that the one connector component terminals
engage the other connector domponent catches when the two
connector components are mated together with their
terminals engaged with each other, thereby fastening and
retaining the connector componente together. .

In a modification of this first embodiment, ‘the
catches may be formed in the housing of the other connector
conponent to permit the locking 'portians to disengage
therefrom upon application of a suitable withdrawal force
and the catches may be formed therein to catch only
selected terminal locking portions in the housing of the
one connector component.

Another object of the present invention is to provide
a method of making an electric connector assembly which is
designed so as to provide a desired holding force with
which the associated connectors can be held together
irrespective of the number of terminals used or the
condition in which the connector assembly may be used.

To attain this object, a method of making an electric
connector assembly in accordance with the present invention
permits a pair of connector housings to be mated together
with a controlled holding force, each connector housing
having an insulative housing and a plurality of terminals
disposed therein and arranged at regqular intervals along
the housing, comprises the steps of: forming at least one
connector assembly locking portion in terminals of one of
the connecteor components; and, forming at least one
opposing catch in the housing of the other connector
component at such positions that each catch will engage a
selected terminel locking portion when the connector
components are mated together with their terminals engaged
with each other. The number of terminal lecking portions,
catches and their distribution may be determined so as to

3 :J
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provide a desired strength of holding force with which the
connectors may be fastened and held together.

The locking portions of the terminals of the one
connector components are caught by the catches formed in

S the other connector housing without fail, thereby applying
the desired and required strength of holding force to the
coupled connectors. Also, a desired level of retention
force can be obtained by using as many locking portions as
are reguired for the purpose, and a stable holding

10 condition can be obtained by distributing such locking
portions in an appropriate pattern for the purpose.

In another aspect of the present invention, and as
exemplified by a second embodiment of the invention, the
terminals are stamped and formed from conductive metal

15 blanks to define on each terminal, a body portion, a
contact portion extending therefrom, a locking portion
extending and a solder tail portion extending therefrom,
the contact and locking pertions of the terminal being
spaced apart from each other to define a space or nest .

20 thersbetween that receives a portion of the other connector
component housing therein. In this arrangement, the
terminal locking and contact portions oppose each other.
The terminal locking portions may be formed with the
housing engagement portions in a vertical fashion which

25 further reduce the horizontal or width dimensions of the
connector assembly. The engageable terminal locking
portions and the housing catches are generally arranged in
alignment .with a widthwise axis of the connector assembly.

It will be seen that the preéent invention reliably

30 increases the mechanical integrity of the connectien
attained by connecters of the invention. The invention
provides a surface mount, board-to-board connector
assembly, or at least one component used in such an
assembly that with a two or three component insertion force

35 and alsc provides additional withdrawal force while
ensuring stability of the connector in the lateral
directions. ' -

o This Sheet Has Been Replaced

“ (i I|I||II|



MAR, 10 97

10

18

20

25

30

35

4:14PM MOLEX INTL 630 969 1352 w6324 P.8

PATENT
96-225 SG

Brief T ipti ¢ the D : |

In the course of the following detailed
description reference will be freguently made ¢to the
accompanying drawings in which:

FIG. 1 is a cross-sectional view of one embodiment of
an electric connector assembly constructed in accordance
with the principles of the present invention;

FIG. 2 is a plan view of the plug connector component
of the electric connector assembly of FIG 1;

FIG. 3 is a s8ide elevational view of the plug
connector component of FIG. 2 taken along lines 3-3
thereof;

FIG. 4 is an end elevational view of the plug
connector component of FIG. 3 taken aleng lines 4-~4
thereof; . .

FIG. 5 3is a cross=section of the plug connector
component taken along line A=A in FIG. 3; '

FIG. ¢ is a plan view of the receptacle connector
component of the electric connector assembly of FIG. 1;

FIG. 7 is a side elevational view of the receptacle
connector component of FIG. 6 taken along lines 7-7
thereof;

FIG. 8 is an end elevational view of the receptacle
connector component of FIG. 6 taken along lines 8-8
thereof; _

FIG. 9 is a cross-section of the receptacle connector
component taken along line B-B of FIG. 7; :

FIG. 10 is a persbective view of two interengaging
connector components that when engaged together make up
another embodiment of a connector assembly in accordance
with the principles of the present invention;

FIG. 11 is a transverse cross-sectional view of the
two connector components of FIG. 10; and

FIG. 12 is a transverse cross-sactional view of the
connector components of FIG. 10 engaged together.

e
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Referring to the drawings, FIGS. 1-9 illustrate a
first embodiment of an electric connector assembly 3
constructed in accordance with the principles of the
present invention. It can be sesn that the connector
assembly 3 conmprises a pair of connecter components 4, 5
for connecting one printed circuit board 1 to ancther
printed circuit board 2. The plug connector component 4 is
shown as fixed to the printed circuit board 1, while the
receptacle connector component 5 is shown as fixed to the
other printed circuit board 2.

Referring now to FIGS. 2z to 5, the plug connector
conponent 4 can be seen to include a housing 6 of an
insulative material, such as plastic, and a plurality of
conductive terminals 7 arranged at regular intervals along
the length L of the connector component 4. The terminals
7 are arranged in two distinct sets, or arrays, and are
fixed to the insulative housing 6. The plug connector
component housing 6 has a rectangular central pertion,
shown as a pedestal 6a. The pedestal 6 is surrounded by a
series of sidewalls 6c that cooperatively define a mating
opening 8 therebetween in which a portion 21 of the other
connector component 5 fits. A plurality of terminal-
receiving slots 9 are formed at regular intervals
lengthwise along opposing sides of the rectangular pedestal
6a and sidewalls 6c that extend to the bottom surface €b of
the housing 6. The terminals 7 are inserted into the
terminal slots 9 from the bottom, or back side &b, of the
plug connector component housing 6. The plug connector
component 4 center pedestal € may include, if desired, a
substantially flat er planar top surface 46 that permits
the plug connector component 4 to be assenmbled into a
circuit board 1 with a vacuum pick and place mechanism.
The top surface 46 is preferably sufficiently broad to
protect the top of the contact heads 14 from impact during
mating with the receptacle connector which could adversely

-~
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deform the contact portion 13.

The terminals 7 used in the plug connector component
4 may be formed from metal blanks in a known wanner, such
as by stamping and forming, and each terminal includes a
horizontal base or body portion 7a, a contact portion 13
having a free end 40 with a general L-shape that extends
from and is integrally connected to a front part of the
terminal base portion 7a, a connector lecking portion 15
rising from the base portion 7a (shown at the midpoint
thereof), a housing retention portion 10 rising from the
bagse portion 7a and a solder tail 17 extending generally
horizontally from the rear side of the base portion 7a.

The contact portion 13 of the terminal has a contact
head 14 formed thereon, while the locking portion 15 of the
terminal 7 has a lecking head 16 projecting from its free
end thereof. The contact head 14 and the locking head 16
‘oppose each other as shown (FIG. 1) and are spaced apart
from each other to define an intervening space, or nest 42
therebetween. The retention portion 10 preferably includes
a series of projections 12 in the form of barbs or the like
formed on its opposite sides that positively engage
opposing surfaces of the housing 6 in a known manner. as
best seen in FIG. 1, the plug connector compcnent housing
6 has a plurality of terminal-mounting holes 11 formed
therein along the outer walls thereof, each of the mounting
holes 11 being preferably aligned in one-to-one order with
each terminal slot 9 in order te accommodate the retention
portions 10 of the terminals 7.

Each terminal 7 may be assembled in the plug connector
component heusing 6 by press-fitting its retention portion
10 into the mounting holes 11 of the housing 6. The press-
fit enables the retention barbs 12 of the engagement
portions 10 to cut into the opposing inner walls of the
hole 11, to positively retain the terminals 7 in their
_place on the plug connector component housing €. In its
position, each terminal 7 is maintained stationary in the
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plug connector companént hoﬁsing‘é with its contact portion
13 and locking portion 15 facing each other, and defining
the nest 42 that receives therein a portion of the other
connector component 5 and an associsted terminal 19
thereof. The solder tail portions 17 of the terminals 7

' extend outwardly and preferably lie flush with the bottom

surface 6b of the plug connector component housing 6 for
effactive and reliable mounting to a mounting surface of
the one circuit board 1.

Referring now to FIGS. 6 to 9, it can be seen that the
other connector component 5 takes the form of a receptacle
connector and includes a insulative housing 18 of plastic
(commonly called "“wafer") and a plurality of conductive
terminals 19 longitudinally arranged in. the housing 18 at
regular intervals in two distinct sete. The rectangular
housing 18 is designed to mate with its counterpart housing
& of the plug connector 4, and as such, it includes a base

' plate 20 and a surrounding frame or sidewalls 21. (FIG.

9.) The receptacle terminals 19 are fixed to the sidewalls
21 of the receptacle connector component housing 18 in a
convenient manner such as by insert molding them in the
housing 18.

The receptacle connector component terminale 19 are
also preferably formed from metal blanks by stamping and
forming. Each terminal 19 comprises a horizontal base or
bedy portion 44, a contact portien 22 vertically extending
therefrom and a horizontal top portion 50 orthogonally
extending frem the contact pertion 22 and adjacent the top
edge of the sidewall 21. The contact portion 22 and the
top portion 50 have outer surfaces embedded in the sidewall
21 of the receptacle housing 5, and inner surfaces exposed.
As best seen in FIG. 6, the top portion includes 2
triangular retaining head 52 with outer edges 52a that
extend outwardly of the sdges of the top portion 50 for
anchoring the top portiocn in the sidewalls 21 and prevent
the terminal 19 against moving inwardly. The retaining

Y
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head 52 also has a chamfered tip 52b to facilitate mating.
An inner corner of an intersection 51 between the top
portion 50 and the contact portion 22 includes a radiused
recess 54. The recess is stamped in the receptacle
terminal 19 before the top portion 50 is bent with respect
to the contact pertion 22 te facilitate bending. Upon
insert molding the terminal 19 in the housing 18, the
plastic of the sidewall 21 fills in the recess 54 to form
a protrusion 21a. The outermost edge of the recess 54
abute against the outermost edge of the protrusion 21a to
further prevent the terminal 19 from moving inwardly. The
outer corner of the intersection 51 is also radiused.

A solder tail portion 23 extends horizontally
from the rear of the base pcrtioﬁ 44. The terninals 15 are
preferably arranged at the same spacing as are the
terminals 7 of the plug connector component 6, with each
terminal 19 being press-fit into an associated terminal
slot 47 formed in the receptacle housing 18. 1In this
orientation, the inner surface of the contact portion 22 of
each terminal 19 lies flush upon the inner surface 49. As
shown in Fig. 1, the soclder tail portion 23 is mounted on
a surface of the other circuit board 2.

As best seen in FIG. 9 and in an important aspect of
the present invention, each longitudinal sidewall 21 of the
receptacle housing 18 has a plurality of recesses 24 formed
on its outer surface which are intended to engage or
Ycatch" the 1locking heads 16 of the terminal 1locking
portions 15 of the plug connector component 4 when the plug
and receptacle connector components 4, 5 are mated
together. As seen in FIGS. 7 & .9, sach such recess 24 has
an ahutm_ent 25, or shoulder, formed at its top. This

shoulder 25 provides a surface against which the plug

connector terminal locking portion locking heads 16 catch
and they cooperatively define one mass of retaining the
connector components ‘4, 5 together in an interlocked
condition. The sidewalls 21 of the receptacle connector

-~
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component 5 may be slanted as are the chamfered tips 52b of
the retaining head 52 of the terminal 22 as shown in FIG.
1. Top surfaces 26 of the sidewalls 6c of the plug housing
6 and the top surface ¢6 of the pedestal all lie in the
same plane. The sidewalls 6c of the plug housing
preferably include chamfered inner edges 28. During
nating, the exposed surface of the top portion S50 of
receptacle terminals 19 slide along the planar surfaces 26
and 46 and chamfered surfaces 28 cooperate with slanted
eidewalls 21 of the receptacle connector component 5 to
guide the receptacle connector component 5 into engagement
with the plug connector 4. Additionally, the contact head
14 rides along the radiused outer corner of the
intersection 51 to facilitate mating. These features are
beneficial for the blind mating engagement situation in
which the present invention is used.

FIG. 1 4§llustrates the two plug and receptacle
connector components 4 and 5 mated together. The solder
tail portions 17 of the terminals 7 of the plug connector
component 4 are soldered to the one printed circuit board
1, whereas the solder tail portions 23 of the terminals 15
of the receptacle connector component 5 are soldered to the
other printed circuit board 2. The mating opening 8 of the
plug connector component housing 6 is positioned over the
receptacle connector housing sidewalls 21 and the two
connector components 4, 5 -are pressed together into
engagement. The contact heads 14 of the plug connecter
terminal .contact portions 13 are preloaded slightly by
their shape which extends the contact heads 14 of the
terminal centact portions 13 toward the interior of the
plug connecter component ¢ due to their shape. This
preloading causes the plug connector terminal contact
portions 13, and particularly the contact heads 14 thereof,
to fictionally engage the receptacle connector terminal
contact poertions 22z and thereby establish an electrical
connection between the printed circuit boards 1 and 2.
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Additionally, as seen in FIG. 1, the locking heads 16 of
the plug connector component terminal locking portions 15
ride upon the surfaces of the receptacle component
6idewalls 21 until they are caught in the recesses 24 to
lie against the shoulders 25 defined thereon.

The interengagement of the terminal locking
portions 15 and the receptacle catches 24 reliably retains
the two connector componentg 4, 5 together. It can be seen
from FIG. 1 that the contact heads 14 and the locking heads
16 of the terminals 7 are spaced apart from each other at
differant elevations relative to their pesition within the
plug connector housing 6. This staggers their order of
engagement with the opposing connecter component 5. First,
the contact portions 13 of the plug connector terminals 7,
particularly the contact heads 14 thereof, engage the

- radiused outer corner of <the intersection 51 of the
terminals 19 of the receptacle connecter 5. Second, the

plug cennector terminal lecking portions 15, particularly
the locking heads 16 thereof, sngage the chamfered tip 52b
of the receptacle terminals 19 of the receptacle connector
5. Thus, a "two-stage" insertion action is effected.
The two stage insertion action dilutes the
insertion force. Because the plug terminal contact head 14
engages the outer corner of the intersaction 51 at a
different time than the plug terminal locking head 16
engages the. chamfered tip 52b, the initial engagement
forces do not cumulatively operate to resist insertion,
thereby diluting the insertion force. To further dilute
the insertion force, the radiused outer corner of
intersection 51 and the chamfered tip 52b of the receptacle
terminal 19 facilitate movement of the heads 14 and 16
toward their final insertion position against the
receptacle terminal contact portion 22 and the racéptacle
recess 24, respectively.
The retention or interlocking force exerted by the
terminals 7 may be selectively chosen for the connector

-~
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assembly 3 by increasing or decreasing the number of
engagements between the terminals 7 and the opposing
connector component 5. The retention force with which the
plug and receptacle connector conponent housings are
fastened together increases as the number of terminal
locking portions 15 of the plug connector components 4
increase. A desired retention force can be obtained by
determining the number and distribution of these elements
in consideration of the overall number of terminals 7, 18
used in the connector assembly 3, This retention force is
additionally increased by the resultant frictional forces
that occur between the nested terminals 7, 19.

For one example, twenty plug and receptacle terminals
7 and 19 may be used to make up a single set of terminals
on either of the plug and receptacle connector housings 4,
5, and the receptacle connector housing 18 may have a like
number of recesses 24 as the number of plug terminal
locking portions 15. For another example, when one hundred
plug and receptacle terminal 7, 19 may make up a single set
of terminals on either longitudinal side of each of the
plug and receptacle connector housings, each plug terminal
7 may have a locking portion 15 and a locking head 16, but
the receptacle connector housing 18 may have no catch
recesses 24, yet the intersection betwsen the two will
still provide a desired holding force due to friction
between the plug terminal contact heads 14 of the plug
terminals 7 and the receptacle tsrminal contact portions
22. For still another example, between thirty to eighty
plug and receptacle terminals 7, 1% make up a single line
on either longitudinal eide of each of the plug and
receptacle connector housings, while a seguentially
decreasing number eof plug terminals 7 are selected in
different locations in the plug houging 6 to have a locking
head 16 formed thereon, and -the receptacle connector
housing 18 has an equa& amount of catch recesses 24 as the
selected plug terminals 7. The selected plug terminale and

-~
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catch recesses are distributed along the connector
components so as to providé a desired retention force to
assure the stable nesting of the plug and receptacle
connectors.

The required distribution of catch recesses 24 can be
advantageously obtained by removing the abutment 25 of
gelected catch recesses made in the mold of the receptacle
connector housing 18. Production molds can be designed so
as to make a desired number and distribution of recesses in
the other connector component in consideration of the
number of terminals used in the one connector component.
The latching of the ';ermingls 7 with their opposing
assoclated recesses 24 may be distributed lengthwise along
the connector component hnusihgs-in a manner to assure the
stable retention of the plug and receptacle connector
components when mated togesther.

As may be understood from the above, this type of
latching in an electric connector assembly according te the
present invention assures the even distribution of holding
force over the mating area of the connector components.
Also, advantageously a desired strength of holding force
can be obtained, and reliable coupling of the connector
components 18 assured without requiring any extra
operation. Insofar as micro-miniature connectors are
concerned, the present invention increases the overall
mechanical integrity of the connector assembly 3 in that
the metal terminals 7 of the ﬁlug connector 4 also exert a
frictional retention force on the opposing connector
component 5 as explained in greater detail below. The
combination of the direct engagement by the terminal
locking portions 15 of the plug connector 4 with recesses
24, coupled with the frictional engagement by the contact
portions 13 of the plug connector ¢ with the contact
portions 22 of the receptacle connector 5 increases the
withdrawal force neé;ssary to separate the connector
components 4, 5 apart.: Thus, with this "two-stage"

13 N
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retention capability, the likelihood of accidental unmating
of the connector cemponents 4, 5 of the connector assembly
3 and their corresponding circuit boards 1, 2 is
significantly decreased. '

Turning generally now to FIGS. 10 through 12, a
second embodiment of a connector assembly constructed in
accordance with the principles of the present invention is
shown generally at 100. The connector assembly 100 shown
includes a surface mount male, or plug connector component
102, having an insulative housing 104 and a plurality of
terminals 106 disposed therein in two distinct seta. Each
set of terminals 106 of the plug connector component 100 is

. disposed along opposite sides of a central pedestal 108 of

the plug connector 102. A surface mount female, or
receptacle connector component 110, also has an insulative

" housing 112 having a floor 112 and two sets of terminals

114 disposed therein, preferably in the sidewalls 116 of
the receptacle housing 112, se that they will oppose and
contact the terminals 106 of the plug connector component
102 when the two components 102, 110 are mated together as
in FIG. 12. The top surface 127 of the plug pedestal 108
is preferably planar to permit it to be placed onto one of
the circuit boards 133 by means of a known vacuum pick and
place mechanism. Moreover, as shown in Figure 11, the top
surface 127 ‘is preferably sufficiently broad to protect
contact heads 121a from impact by the receptacle connector
componsnt 110 during mating. Furthermore, the top surface
127 has radiused edges 127a to facilitate mating with the
receptacle connector component 110.
The terminals 106 of the plug connector compenent

102 differ slightly from the terminals 7 of the first
embodiment described above with respect to the disposition
of the terminal locking portion relative to the terminal

housing engagement portion. As shown in FIGS. 11 and 12,

each terminal 106 of this second embodiment includes a

horizontal base or body portion 120, a contact portion 121
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extending upwardly therefrom in a cantilevered fashion, a
golder tail porticn 122 extending out of the plug connector
housing 104, a plug connector housing retention portion 123
rising from the base portion 120, and an opposing connector
housing locking portion 124 extending upwardly from the
retention portion 123, also in a cantilevered fashion. A
junction between the tail portion 122 and the body portion
120 includes a notch to resist the wicking of ‘solder up the.
terminal 106 and affecting the housing 104. The contact
and locking portion 121, 124.are spaced apart from each
other and define a nest 125 therebetween that receives a
sidewall 116 of an opposing receptacle connector housing
112 therein when the two connector components 102, 110 are
mated together as shown in FIG. 12.

The plug connector terminals 106 are mounted in
a plurality of terminal-receiving cavities 128 formed in
the plug connector housing 104. These cavities 128 are
spaced apart lengthwise aleng the interior portion of the
plug connector component' 102 and communicate with
receptacle-receiving channels 129 defined therein. These
cavities 128 may be considered as having two distinct
portions 128a, 128b. The one portion 128a of each cavity
128 is formed primarily in the sidewalls 105 of the plug
connector housing 104 to receive both the housing retention
portion 123 and the 16cking portions 124 of each terminal
106. The other portion 128b is formed primarily in the
pedestal 108 of the plug connector 102 to receive the
terminal contact portion 121. ' _

The receptacle connector cemponent 110 has a
plurality of conductive metal terminals 114. Each terminal
has a vertical contact portion .115 with an outer surface
embedded in the receptacle gidewall 116 and an inner
surface exposed. Inner surfaces of these portions are
supported from the inside during  insert molding.
Therefore, the_inner surfaces of these portions preferably
lie flush with the interior surfaces 117 of the receptacls

-~
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housing sidewalls 116 in'cpposition to the plug connector
terminals 106 when the two connector components are mated
together. A horizontal top portion 115a orthogonally
extends frem an upper end of the contact portion 115 into
a top of the sidewall 116 as described in the first
embodiment. A lower end of the contact portion

‘orthogonally extends out a recess 113a in the floor 113 of

10

15

20

25

the houeing to provide a horizontal intermediate portion
118. A tail portion 119 orthogonally extends from the
intermediate portion 118 for soldering to cirecuit traces on
a board 133. The intermediate pertion 118 is provided with
a notch 118a to resist solder from wicking up the terminal.
The upper corners 131 of the plug housing sidewalls 116 are
ramped, or inclined, at:a predetermined angle in order to
facilitate the interengagement of the two connector
components 102, 110 together. These inclined corners 131
are beneficial in the blind mating of the connecter
components 102, 110 together.

In this embodiment, the locking portions 124 of
the plug terminals 106 are coincident with and extended up
from the housing retention portions 123. The locking
portions 124 of the terminals 106 are still spaced apart
from the terminal contact poertions 121 to define a nest 125.
that coincides with the channels 125 that are defined
within the plug connector houging 102 between the plug
connector and locking portion.124.- -The nests 125 and
channels 129 also coincide and receive the sidewalls 116 of
the receptacle housing 112 during engagement ©f the two

. connector components 102, 110.

30

35

The placement of the locking pertions 124 in this
location is beneficial because any deflection that will
occur in the terminal locking portion 124 will occur around
the junction of the housing retention portion 123 rather
than in the horizontal body portion 120 of the plug
connector terminals 106 as in the first embodiment. The
housing retention portion 123 has a larger area to resist
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stress and itself is restrained from significant movement
due to its retention in:the plug housing 104 with its barbs
126. This relocation reduces, and may altogether remove,
any detrimental stress from the horizental portioen of the
terminal base pertion 120 that occurs due to deflection of
the locking portions 124.

Thus, in this second-embodiment, when the centact
portions 121 of the plug connactor terminals 106 initially
deflect upon insertion of the receptacle housing 112 inte
the plug connector nest 125, the deflection of the terminal -
contact portions is the only contributor to stress in the
terminal base portions 120. In the first embodiment, the
terminal base portions undergo additional stress due to
deflection of the terminal locking portions 15. Thus, the
terminal locking portion 124 of the second embodiment may
be considered as structurally isclated from the terminal
base portion 120, leading to a more durable connector
assenbly in withstanding repeated cycles of engagement and
disengagement.

In the engagement of the twe connector components
102, 110 together, the contact portions 121 of the plug
terminals 106 are spread apart, i.e., outwardly from their
initial configuration shown in FIG. 11 by the interior
surfaces 117 of the receptacle housing sidewalls 116 and
specifically the terminals 114 thereof. The contact
pertions 121 will deflect inwardly from their initial
position and the exterior surfaces 135 of the receptacile
housing sidewalls 116 will impinge upon the plug housing
terminal locking portions. 124 and cause them to deflect
slightly outwardly. The terminal locking portions 124 will
then engage the opposing recesses 138 that include shoulder
portions 140 which the heads 136 of the terminal locking
portions engage.
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While the preferred embodiments of the invention
have been shown and described, it will be apparent to those
skilled in the art that changes and modifications may be
made therein without departing from the spirit of the
5 invention, the scope of which is defined by the appended
clajims.
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CLAIMS:

1. A surface mount elactrical connector (4) for
engaging with a corresponding opposing surface mount
electrical connector (5) in order to effect a connection
between two circuit boards (1, 2), said connector (4)
comprieing: a connector housing (6) formed from an
electrically insulative material, a channel (8) disposed in
the connector housing (6) and extending along a preselected
axie (L) of said connector housing (6), the connector
housing channel (8) being adapted to receive a
corresponding projecting portion therein of said oppeosing
connector (5), a plurality of electrically conductive
terminals (7) disposed in spaced-apart order in said
connector housing (6) along said connector housing axis
(L), the terminals (7) each including a connector housing
retention portion (10) for retaining said terminal (7) in
place in said gpaced-apart order in said connector housing
(6), a contact portion (13) for contacting an opposing
terminal (19) of said. opposing connector (5), and an
engagement portion (15) for engaging a- portion of said
opposing connector (S) inserted into said connector housing
channel (8) and for retaining said opposing connector
portion in place within said connector housing channel (8),
said terminal contact and engagement portions (13, 15)
being disposed in said connector housing (6) in
communication with said connector housing channel (8) and
along opposite sides of a centerline of said connector
housing channel (8), said terminal contact and engagement
portions (13, 15) further cooperatively engaging any
opposing connector portion inserted into said connector

housing channel (8).
) O D A
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2. The connector (4) as defined in claim 1,
vherein said engagement portion (15) of said terminals (7)
is spaced apart from said contact portion (13) to define an
intervening nest (42) therebetween that receives part of
said opposing connector (5) when said opposing connector
(5) is mated to said connector (4).

3. The connector (4) as defined in claim 2,
wherein said contact, portion (13) of said terminals (7)
includes a contact head (14) that protrudes toward said
intervening nest (42) and said engagement portion (15)
includes a locking head (16) that protrudes toward said
intervening nest (42) in opposition to the contact head
(14) of the terminal (7).

4. The connector as defined in claim 3, wherein
gaid contact head (14) and  said locking head (16) are
disposed at different heights.

S. The connector (4) as defined in claim 1,
wherein said retention.portion (10) is spaced apart from

said contact pertion (13).

6. The connector (4) as . defined in claim 5,

‘wherein said retention portion - (10) extends generally

parallel to said engagement: portion:(15).

7. The connector (102) as defined in claim 5,
wherein said retention portion (123) is disposed in said
housing (104) coincident with said engagement portion
(124). :

8. The connector (4) ae defined in claim 1

" further including a central pedestal portien (6a) flanked

on at least two sides: thereof by parallel sidewalls (6c),
said pedestal portion (6a) being separated from said

.
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sidewalls (6c) by intervening spaces (42), the intervening
spaces (42) for receiving sidewalls (6c) of said oppoeing
connector sidewalls (21) therein when said connector (4) is
engaged with said opposing connector (5).

8. The connector (4) as defined in claim 8,
wherein a top (46) of said pedestal portion (6a) and top
edges (26) of said sidewalls (6c) lie in one plane.

10. The connector (102) as defined in claim 8,
Hheraxn said pedestal portion (108) includes cavities
(128b) for receiving contact portions (121) of s=said
terminals (106).

11. The connector (102) as defined in claim 10,
wherein said pedestal portion (108) includes a broad cap
(127) for protecting contact heads (121a) of said contact
portions (121) in said cavitiea (128b) from a portion of an
opposed connector (110) during engageﬁent of said opposing
connector (110) with said connector (102).

12. The connector (102) as defined in claim 11,
wherein said broad cap (127) of said pedestal portion (6a)
has radiused outer edges (127a) to facilitate insertion of
corresponding portions of an opposed connector (110) during
engagement of said opposing - connector (110) with said
connector (102).

13. The connector (4) as defined in claim 8,
wherein said engagement and contact portions (15, 13) of
said terminals (7) are disposed in communication within
said intervening spaces (42).

* c L M S *
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14. A surface mount electrical connector (5) for
engaging with a corresponding opposing surface mount
electrical connector (4) in order to effect a connection
between two circuit boards (1, 2), said connector (5)
comprising: a-housing_(lsi including at least a pair of
sidewalls (21) having opposing interior and exterior
surfaces and cenductive terminals (19) disposed along said
interier surfaces of sald sidewall (21), said terminals
(19) each having a contact portion (22) disposed within a
portion of said housing (18) and interconnected to a solder
tail portion (23) extending out of said housing (18), said
housing (18) including engagement surfaces (24) defined on
the exterior surfaces thereof for engaging respective,
oppesing engagement portions (15) of terminals (7) in said
opposing connector (4) when said connector (5) is engaged
to said opposing connector {4). to interlock said connector
(s) and said opposing. connector (4) together against
disengagement. - E

15. The connector (5) as defined in claim 14,
wherein said engagement surfaces (24) include shoulders
(25) disposed on said receptacle connector sidewalls (21)
for resisting disengagement by said -engagement portions
(15) of said opposing connector (4) when said connector (5)
and said opposing connector (4) are engaged.

16. The connector (5) as defined in claim 14,
wherein said terminal (19) -includes a top portion (50)
which orthogonally extends from said contact portion (22)
of gsaid terminal (19) at an intersection (51) therebetween
and enters into said housing (18), and a radiused recess
(54) disposed in an interior corner of said intersection
(51) filled with a portion (21a) -of said housing (18).

22
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17. The .connector as defined in claim 15§,

vherein an exterior corner of said intersection (51) is
radjused to facilitate an,gagément with a portion of an
opposing connector (4) when said connector (5) and said
opposing connector (4) are engaged.

- 18. A surface mount electrical connector (3) for
connecting two circuit boards (1, 2) together, the
connector (3) including first and second interengaging
connector components (4, 5), ea#h of the first and second
connector components (4,.5) including respective first and
second connector housings (6, 18) and respective first and
second sets of conductive terminals (7, 19), each of the
conductive terminals (7, 19) having a contact portion (13,
22) disposed within a portion of one of said first and
second connector housings (6§, 18), a solder tail portion
(17, 23) extending out of said connector housing. (6, 18)
and a body portion (7, 44) interconnecting said contact and
solder tail portions (13, 22, 17, 23), said first set of
terminals (7) further including second housing engagement
portions (15) and said second connector housing (18)
including engagement surfaces (24) defined thereon in
opposition to said first terminal set second housing
engagement portiens (15) such .that said first terminal set
second housing engagement portions (15) engage said second
connector housing engagement surfaces (24) to interlock
said first and second connector housings (6, 18) together
against disengagement,

19. The electrical connector (3{ as defined in
claim 18, wharein said sacond housing engagement portions
(15) and contact portions (13) are separated by an
intervening space (42) and said second connector housing
{18) is received within said intesrvening space (42) when
said first and second- connector housings (6, 18). are

W
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20. The electrical connector (3) as described in
claim 19, wherein said second connector housing (18) has
side walls (6c) which have a thickness that is greater than
said first terminal intervening spaces (42), and wherein
gsaid second connector housing walls (21) are received
within said first terminal intervening spaces (42) when
said first and second connector housings (6, 18) are
engaged together. '

21. The electrical connecter (3) as described in
claim 18, wherein said contact portions (13) and second
connector housing engagement portions (15) of said first
terminal set (7) are disposed on said first terminals (7)
at different 'relative elevations within said first.
connector housing (§), whereby, :when said first and second
connector housings (6, .18) .are brought together into
engagement, sald first terminal set contact portions (13)
engage said second connector component (5) before said
first terminal set -second connector housing engagement
portions (15) engage said second connsctor component (5).

* [ L M S *
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