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SPECIFICATION
SHIELDED ELECTRICAL CONNECTOR ASSEMBLIES

Field of the Invention

This invention generally relates to the art of
electrical connectors and, particularly, to a shielded
connector assembly providing protection against electromag-

5 netic interference, radio frequency interference, and the
like.

Background of the Invention

Shielded electrical connector systems are used in
_ :many applications, including telecommunications equipment,

10 coinputers, other digital information systems, and the like.
The electrical circuitry in such applications include elec-
trical cables having a plurality of electrically conductive
leads surrounded and protected by an electrically conduc-
tive shield, such as a braid, foil or the like. In most

15 such applications, it is necessai:'y to shield the signal-
carrying circuits to avoid electromagnetic interference
caused by energy genexfated outside of as well as inside the
system, thus "hardening®” the ‘system to th: ingress and
egress of radiated emissions. _

20 Many such electrical connectors are used in con-
junction with systems which incorporate printed circuit
boards to which the connectors are surface--mounted. The
board is provided with ground planes or grouad circuits to
which the connectors are conductively coupled. The cou-

25 pling usually is through the shields of the .:onnectors.

One type of miniature electrical connector of the

- character described is commonly:called a circular DIN con-
nector (or a "mini-DIN" connector) and is kiown to include
a dielectric housing in which electrical cerminals are
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mounted. The mini-DIN connector usually is rectangularly
shaped in cross-section and a rectangular b~dy or housing
has a top, bottom, front, rear and opposits sides. The
front of the housing defines a mating end for receiving a
projecting portion of a mating connector or cable plug.
This mating end often includes a circular recess within
which a circular cross-sectional plug portion projects

.forwardly for mating with a circular cross-sectional, ex-

ternally shielded electrical socket of the mating connec-
tor. A rectangularly cohfigured shield is disposed about
portions of the housing and has means for making electrical
contact with the shield of the mating cornector. The
shield usually is fabricated from stamped and formed sheet
metal material. The metal shield includes a front wall
over the front of the housing, the front wall including a
series of spring fingers for making electrical contact with
the shielding of the mating connector. In addition to the
front wall, the shield may include one or more of a top
wall over the top of the housing, a rear wall over the rear
of the housing and opposite side walls over the opposite
sides of the housing.

Another type of rectangular shielded electrical

connector assembly of the character described is a teleconm-~

munications connector or jack which also is rectangular or
"hox" shaped and includes a rectangularly shaved dielectric
héusing having portions of the outside thereof covered by
a stamped and formed metal shield having planar walls cov-
ering some of the outside walls of the housing, similar to
the circular mini-DIN connector. An example of a shield
for such a telecommunications connector is shown in U.S.
Patent No. 5,083,945, dated January 28, 1992, and which is
assigned to the assignee of the present invention.

One of the problems with shielded electrical
connector assemblies as described above involves mounting
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the connector and shield to the printed circuit board. The
most common mounting system includes a pluraiity of mount-
ing members such as tabs or tails formed integrally with
the shield, usually the side walls of the shield, which
project through and solder within plated-thr»ough holes in

the printed circuit board. This configuration provides

strain relief to the fragile terminals particularly when
they are surface mounted to contact pads on the surface of
the printed circuit board. The tabs may further provide an
electrical connection, such as a ground connection, to the
circuitry. However, with the increasing miniaturization
and complexity of circuit design, such hole-mounted tails
often cannot be used, particularly where circuit components
are mounted on both sides of a printed circait board. 1In
such applications, mounting members cannot project through
the board where they might interfere with circuit compo-
nents on the opposite side of the board. Therefore, sepa-
rate metal retaining plates have been proposed to secure a
surface mounted connector to a dummy contact pad circuit
board, as shown in U.S. Patent No. 5,096,440, dated May 17,
1992. Such separate metal retaining plates have first
portiohs anchored to the connector housing aad second por-
tions reflow soldered to the dummy pads cu the printed
circuit boarad. Unfortunately, however, th= use of such
separate retaining plates may add considerab.y to the over-
all cost of manufacturing the connectors and assembllng the
connectors to the printed circuit board. Furthermore, the
plates may use up valuable printed circuit board "real
estate" when they are not located substantially within the
peripheral envelope of the connector assembly.

Another continuing problem with shielded electri-
cal connector assemblies of the character daescribed above
involves providing adequate grounding of the shield to the
printed circuit board. As stated above, the shields are
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electrically coupled to shielded mating coannectors and

associated shielded cables, and the shields therefore must

be grounded to ground traces on the printed circuit board.

- This must be done in order to establish and maintain effec-

-1 tive shielding of the attached shielded cakles and their

associated peripherals. This invention is directed to

various schemes which improve the grounding network of such

shielded connectors.

Still further, some shields are fzbricated of a

1o plurality of parts, such as a two-piece shield, for cost

effectiveness. Unfortunately, it has been difficult to

common the parts of the shield to provide ad:quate shield-

ing and grounding throughout the entire connector assembly.

This invention is directed to providing improvements in

s plural component shields to enhance the shielding and
grounding characteristics thereof. '

Summary of the Invention
An object, therefore, of the intention is to

provide a new and improved shielded electr.cal connector
20 assembly of the character described.
In the exemplary embodiment of the invention, an
electrical connector assembly is disclosed for mounting on
a surface of a printed circuit board. The assembly in-
' cludes a generally rectangular dielectric housing, with a
25 front of the housing defining a mating end for receiving a
projecting portion of a complementary mating <onnector. A
generally rectangular conductive shield is disposed about
portions of the housing and combines therewith to define a
peripheral envelope of the connector assembl:’. The shield
30 includes outside walls for covering a porticn of the out-
side surfaces of the housing.
The invention contemplates that a.. least one of
the outside walls of the shield include a su:r-face mounting
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foot integral therewith for securing the conn=actor assembly
to the surface of the printed circuit board The surface
mounting foot is located substantially entiraly within the
peripheral envelope of the connector assembly. As dis-

5 closed herein, the shield is fabricated of sheet metal
material, and the surface mounting foot is bent inwardly
from a lower portion of the one outside wall. The foot is
formed at an opening in the wall, whereby ths opening pro-
vides access means through which visual observationlcan be

10 made of the integrity of the surface mounting interface
between the foot and the printed circuit board.

Another feature of the invention is directed to
improved grounding between the complementary mating connec-
tor and the printed circuit board. Specifically, a front

15 wall of the shield includes an opening for receiving the
mating connector. A grounding foot is pro%ided integral
with the front wall for surface engaging a cround circuit
on the printed circuit board. The grounding foot is locat-
ed substantially immediately below the opening to provide

20 a direct and immediate path between the compiementary con-
nector and the circuit board. '

Another feature of the invention is the provision
of improved interface means at overlapped areas of the
shield, such as at an open seam of the shiela. Specifical-

25 ly, the shield is disclosed herein as a two-piece shield
assembly, the two pieces being joined at open seams. Over-
lapping portions of the two shield pieces adjacent the
seams are provided with a plurality of dimples which define
interference points of high contact pressures which, in

30 turn, ensure a good electrical path between the two shield
pieces. The dimpled interfaces facilitate maintaining the
shield pieces at equal voltage potential, thereby minimiz-
ing the chances of re-radiation and radio frequency leak-
age.

\
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Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in connection with the accbmpanying
drawings. '

It

Brief Description of the Drawings

The features of this invention which are believed
to be novel are set forth with particularity in the append-
ed claims. The invention, together with its objects and
the advantages thereof, may be best understood by reference

10 to the following description taken in conjunction with the
accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is an exploded perspective view of an
electrical connector assembly embodying the zuncepts of the

;; invention;

FIGURE 2 is a perspective view of the housing,
front shield piece and terminals in assembied condition,
'with the rear shield piece about to be assenhled thereto;

FIGURE 3 is a front perspective view of the front

20 shield piece;

FIGURE 4 is a front perspective view of the fully
assembled electrical connector assembly;

FIGURE 5 is a rear perspective view of the fully
assembled electrical connector assembly;

25 FIGURE 6 is a somewhat schematic illustration of
the contact pads on a printed circuit board; and

FIGURE 7 is an exploded perspect:ve- view of an
alternate embodiment of the electrical connector assembly.
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Detajiled Description of the Preferred Embodiments

Referring to the drawings in greater detail, and
first to Figure 1, the features of the invention are incor-
porated in an electrical connector assemkly, generally
designated 10, which includes a generally rectangular di-
electric housing, generally designated 12, for mounting on
a surface of a printed circuit board; a two~piece shield
which includes a front shield piece, generally designated
14, and a rear shield piece, generally designated 16; and
a plurality of terminals, generally designated 18, mounted
within housing 12.

More particularly, housing 12 is rectangular in
cross section to define a top 20, a bottom 22, a front 24,
a rear 26 and opposite sides 28. Bottom 22 »f the housing
is juxtaposed to a top surface of a printed circuit board
when the connector assembly is surface maounted to the
board. Front 24 of the housing defines a mating end of the
connector assembly for receiving a projecting portion of a
complementary mating connector, as described hereinafter.
Rear 26 of the housing defines an open cavity 30_inté.which
terminals 18 are inserted in the direction of arrow "a".
Lastly, it should be noted that a stepped or recessed area
31 is formed along the bottom of each side 28 of the hous-
ing. The entire housing may be unitarily molded of dielec-
tric material such as plastic or the like.

Each terminal 18 includes a female contact end 32
insertable into a respective passage 34 in housing 20,
whereby the female contact ends of the terminals can be
interconnected with pin contacts or termina.s of the com-
plementary mating connector. Each termina! 18 also in-
cludes a right-angled tail portion 36 projecting downwardly
to distal ends which are defined by terminal feet 38 and
which are adapted to be surface mounted to appropriate cir-
cuit traces on the printed circuit board.

e
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- Front shield piece 14 includes a front wall 40
for covering front 24 of housing 20, and a pair of side
walls 42 integral with and projecting rearwardly from the
side edges of front wall 40 for substantially covering the

5 opposite sides 28 of the housing. Front wail 40 includes
a circular opening 44 for receiving the proj~cting portion
of the complementary mating connector, as described herein-
after. A plurality of spring fingers 46 are integral with
and'project inwardly from the periphery of opening 44 in

10 front wall 40 for engaging an external shielcd of the mating
connector. A top front flange 48 is formed integral with
and projects rearwardly from the top edge of front wall 40.
A pair of top side flanges 50, separated by a latch tab 52,
all are integral with and project transversely inwardly
is5 from the top edge of each side wall 42. Each latch tab
includes an inwardly bent latch portion 53. Tach side wall
42 has a pair of latch apertures 54 for purpuses described
hereinafter, and each side wall 42 inclidas a surface
mounting foot 56, described in detail below, integral with
20 and located substantially entirely inwardly of the respec-—
tive side wall for securing the connector assembly to the
surface of the printed circuit board. Lastiy, each side
wall 42 includes an inwardly projecting hook wortion 57 for
securing each side wall 42 to its respective side 28. The
25 entire front shield piece 14 is fabricated ~f stamped and
formed sheet metal material. Finally, dimples or bosses,
discussed bhelow, are located along surfaces of the front
shield piece which interface, mechanically and electrical-
ly, with complementary surfaces of the rear shield piece.
30 Rear shield piece 16 includes a rear wall 58 for
covering rear 26 of housing 12 and the termirils therewith-
in, along with a top wall 60 integral with and projecting
forwardly from the top edge of rear wall 58. The top wall
has an elongated tongue 62 which is bent out of the plane
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of the top wall, inwardly therefrom, so that the tongue
seats under top flange 48 of front wall 40 of front shield
piece 14 when the shield pieces are assembled. In other
words, tongue 62 of rear shield piece 16 and top flange 48
of front shield piece 14 will be overlapped in assembly.
It also should be noted that, in the assembled condition of

' the shield, top wall 60 of rear shield piece 16 will over-
- lap top side flanges 50 and latch tabs 52 of the side walls

of front shield piece 14. Rear wall 58 includes a pair of
opposite side flanges 64 integral with and projecting for-
wardly from the side edges of the rear wall. These side
flanges will overlap the outside of side walls 42 of front
shield piece 14 in the assembled condition of the shield.
A paif of stamped latch detents.GS are formed out of each
side flange 64 for snap-engagement within latch apertures
54 in side walls 42 of front shield piece 14 to latch the
two shield pieces together about housing 1 in assembled
condition. Lastly, a pair of grounding feet 68 are formed
integral with and project downwardly from th2 lower edge of
rear wall 58 for connection, as by solderirg, to ground
traces or pads on the printed circuit board. Rear shield
piece 16 is fabricated of stamped and formad sheet metal
material.

Figure 2 shows terminals 18 inserted into housing
12, and front shield 14 assembled about the aousing. Ter-
minal feet 38 and surface mounting feet 56 o. front shield
piece 14 are in a coplanar disposition at the bottom of the
housing for surface mounting the connector assembly to a
top surface of the printed circuit board. 7Tt can be seen
that side walls 42 of the front shield piece substantially
entirely cover the sides of the housing. Top front flange
48 of the front wall of the shield piece, =long with top
side flanges 50 and latch tabs 52 of the side walls of the
shield piece, all overlie the top 20 of htasing 12. 1In
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this view, it can be seen that the top of the housing is

provided with a pair of ramped latch bosses 70 behind which

latch portions 53 of latch tabs 52 snap into engagement

when front shield piece 14 is assembled to the housing in

5  the direction of arrow "B". This interengagement locks the

front shield piece to the housing, in position for subse-

quent assembly of rear shield 16 to the hcusing, in the
direction of arrow "C",

Figure 2 also shows a feature of the invention

10 wherein top side flanges 50 and latch tabs £2 are stamped

with a plurality of upwardly projecting dimples or bosses

72. Similarly, top front flange 48 of the front wall of

the shield is stamped with a plurality of dimoples or bosses

74, but dimples 74 project downwardly or inwardly from

15 flange 48. Inwardly projecting dimples 75 also are pro-

vided along the rear edge of side walls 42 for engaging

side flanges 64 of the rear wall 58 of rear shield piece

16. Therefore, when rear shield piece 16 iz assembled by

force-fitting tongue 62 under flange 48 of the front shield

20 piece, the inwardly directed dimples 74 establish a posi-

tive interengagement between the flange 48 and the tongue

62. Then, when the stamped latch detents 66 of side flang-

es 64 are snapped into latch apertures 54 in the side walls

of the front shield piece, top wall 60 of the rear shield

25 piece will be biased into engagement with the upwardly

projecting dimples 72 of top side flanges 50 and latch tab

52 and inwardly projecting dimples 75 willi engage side

flanges 64 of rear shield piece 16 to similarly establish

a positive engagement between those components. These dim-

30 ples can be considered as interference points of high con-

tact pressures which, in turn, ensure a good electrical

.path between the two shield pieces. Placing the interfer-

ence dimples between the overlapped portions of the two

shield pieces, at otherwise open seams of tiie shield, en-
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sures that the interfacing shield pieces are at equal volt-
age potential, thereby minimizing the chances for
reradiation and radio frequency leakage.

Figures 3 and 4 show front shield piece 14 (Fig.

s 3) and'the entire assembled electrical connector assembly

10 (Fig. 4) in a front perspective depiction. In Figure 3,

it can be seen how fingers 46 project into the inside of

the shield piece from the edge of opening 44 in the front

wall 40 of the shield piece. It also can be seen how sur-

10 face mounting foot 56, at the bottom edge of’ the side wall

42 of the front shield piece, is formed in a generally V-

shaped configuration, rotated approximately 90°, wherein

the foot first extends inward and then extenis back toward

the sidewall 42 to provide a surface for soidering to the

15 printed circuit board. The shape and location of surface

mounting foot 56 allows it to be located within the re-

"cessed area 31 along the bottom side edges of housing 12

and to thus be contained substantially entirsly within the

peripheral bounds of the shield piece. Note chat although

20 only one surface mounting foot is shown in Figures 3 and 4,

a second surface mounting foot is formed on the opposite

sidewall 42, as shown in Figures 1, 2 and 5. It also

should be noted in all of Figures 1-5 that surface mounting

feet 56 are stamped and formed out of openings 86 in side

25 walls 42 of the front shield piece. These openings provide

access means to afford visual observation of the integrity

of the surface mounting interfaces between the feet and the
contact pads on the printed circuit board.

Figure 4 shows that housing 12 (Fig. 1) includes

30 a forwardly projecting plug portion 76 surrounded by a

" eircular recess 78 within which fingers 46 of the front

wall of the front shield piece project. L plura;ity of

terhinal-receiving passages 80 communicate with a ‘front

face 82 of plug portioh 76. This is of a kn,wn configura-
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tion, whereby a cylindrical metal external shield of the
complementary mating connector is inserted into circular
recess 78 and into engagement with fingers 4¢ to ground the
external shield of the mating connector to the shielding
means of connector assembly 10. The male terminal pins of

jn

the mating connector are inserted into passages 80 for
interconnection with the female contact ends 32 (Fig. 1) of
terminals 18.

Figures 3 and 4 also show a feature of the in-
10 vention for improving the overall shielding performance of
electrical connector assembly 10. More particularly, it
can be seen that front wall 40 of front shield piece 14
includes a surface mounting ground foot 84 in the form of
a laterally extending flange integral with front wall 40 at
15 the bottom edge thereof. It also should be noted that
ground foot 84 is located immediately below opening 44 in
the front wall and the area within the opening wherein the
shielding means of the connector assembly is grounded to
the external shield of the complementary mat.ng connector.
20 By positioning ground foot 84 directly below *nis interfac-
ing area, a direct and immediate path is made to a Qround
trace on the printed circuit board for trrminating the
shield of an appropriate shielded cable. Similar to sur-
face mounting feet 56, ground foot 84 may ke formed in a
- 25 rotated V-shaped configuration, fitting within a housing
recess and therefore located substantially eitirely within

the peripheral bounds of the shield piece.
Figure 5 shows a rear perspective view of the
completely assembled electrical connector assembly 10, i.e.
30 180° opposite the depiction of Figure 4. Again, in the
depiction of Figure 5, it can be seen thac the surface
mounting foot 56 on the side of the connectuvr opposite the
grounding foot 56 shown in Figure 4 is bent iswardly within
the peripheral bounds of the external shielding means of

ﬁ___________;~___~_——
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the connector assembly. The disposition of rhese inwardly
bent surface mounting feet are afforded by providing the
recess area 31 (Fig. 1) along the bottom side edges of
housing 12. Therefore, it can be understood that the en-
tire connector assembly defines a peripheral envelope de-
fined by the outside dimensions of the assembly. By locat-
ing surface mounting feet 56 within this peripheral enve-
lope, valuable printed circuit board area or "real estate®
is not used up. This is important in integrated circuitry
where increasing miniaturization and comp.lexity of the
circuitry design often requires close spacing between adja-
cent connectors or other circuit components. Surface
mounting feet 56 simply are soldered to contact pads on the

- surface of the printed circuit board.

Lastly, Figure S5 again shows the location of
ground feet 68 projecting downwardly from rear wall 58 of
the rear shield piece. To this end, reference now is made
to the schematic illustration of Figure 6 which represents
the location of a plurality of conductive contact pads on
a printed circuit board. Of course, althougi not shown, it
should be understood that the conductive contact pads shown
in Figure 6 are interconnected to appropriate circuit trac-
es on the printed circuit board, in known fzshion.

More particularly, Figure 6 shows a front contact
pad 90 to which ground foot 84 (Fig. 4) of front shield
piece 14 is interconnected, as by soldering. A pair of
rear contact pads 92 are located for interconnection with
ground feet 68 (Fig. 5) of the rear shield piece 16. Ap-
propriate ground circuit traces (not shown) on the printed
circuit board interconnect contact pads 90 and 92 to common
the two shield pieces to the printed circuit board. Figure
6 also shows a pair of side contact pads 94 for soldering
to surface mounting feet 56, as well as a plurality of
contact pads 96 for soldering to feet 38 of terminals 18.
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Finally, Figure 7 shows a modified embodiment of
the invention wherein like numerals have been applied to
like components described above in relation to the embodi-
ment of electrical connector assembly 10. The embodiment
of the electrical connector assembly in Figure 7 simply has
been generally referenced 10°'. |

Specifically, electrical connector assembly 10'
in Figure 7 includes a front shield piece, generally desig-
nated 14' and a rear shield piece, generally designated
16', the shield pieces substantially surrounding a housing,
generally designated 12'. Front shield piece 14' includes
four surface mounting feet 98 (two shown). As with the em-
bodiment of the invention shown in Eigurezhl-s, shield
pieces 14' and 16' are fabricated of sheet m:tal material,
and, thereby, surface mounting feet 98 are in the form of
flanges or tabs bent inwardly so as to be cunfined within
the overall peripheral envelope of electrical connector
assembly 10'. As stated above, this saves valuable real
estate on the printed circuit board. Like suwwface mounting
feet 56 of electrical connector assembly 10, sarface mount-
ing feet 98 of electrical connector assembly 10' are inter-
connected to contact pads on the printed circuit board, as
by soldering. '

Still further, in the embodiment of Figure 7,
surface mounting feet 98 of front shield piece 14' are lo-
cated at openings 102. These openings 102 provide access
means to afford visual observation of the integrity of the
mounting interfaces between feet 98 and their respective
contact pads on the printed circuit board.

It will be understood that the invention may be
embodied in other specific forms without departing from the
spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to'be considered
in all respects as illustrative and not restrictive, and

‘*‘-—~—-—__;;__ﬁ____
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CLAIMS

1. ---Ap. electrical connector assambly (10) for
mounting on a surface of a printed circuit board, includ-
ing: a generally rectangular dielectric housing (12); a
front (24) of the housing defining a mating end for receiv-
ing a projecting portion of a complehentary mating connec-
tor, a plurality of surface mount terminals (18) positioned
in the housing and adapted to be electrically coupled to a

plurality of first surface mounting pads (9¢) on the sur-

face of the printed circuit board for providing an electri-
cal and mechanical connection between the ccnnector assem-
bly and the printed circuit board, and a gencrally rectan-
gular conductive shield (14, 16) about portions of the
housing and combining therewith to define a peripheral
envelope of the connector assembiy, the shleld including
outside walls (40, 42) for covering at least some of the
outside surfaces of the housing; characterized in that a

- surface mounting foot (56) integrally formed on at least

one of the outside walls (42) of the shield, the foot being
located within the peripheral envelope of the connector
assembly and adapted to be cbupled to a szcond surface
mounting pad (94) on the surface of the printed circuit
board,

whereby the attachment of the surface mounting
foot to the second surface mounting pad is adapted to pro-
vide strain relief to the surface mount terminals and to
strengthen the mechanical connection between the connector
assembly and the printed circuit board. '
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2. - ¥he electrical connector assembly as set
forth in claim 1, wherein said shield is fabricated of
sheet metal material and the surface mounting foot (56) is
bent inwardly from a lower portion of the cne of the out-

. 85 side walls (42).

3. - The electrical connector assembly as set
forth in claim 2, wherein said foot (56) is formed at an
opening (86) in said at least one outside wall (42) , where~-
by the opening provides access means throug. which visual

10 observation can be made of the integrity ot the surface

mounting interface between the foot and the printed circuit
board. '

4, - The electrical connector acsembly as set

forth in claim 1, including access means (8¢; through said

15 at least one outside wall (42) of the shiela ‘“hrough which

visual observation can be made of the integrity of the

surface mounting interface between the foot and the printed
circuit board. |
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5. The electrical connector assembly (10) as
set forth in claim 1, wherein the shield is a two-piece
construction and comprises:

a first shield piece (14) having a front wall
(40) with an opening (44) for receiving the projecting

fn

portion of the mating connector, a pair of side walls (42)
‘integral with and projecting rearwardly from sides edges of
the front wall for covering opposite sides (28) of the
housing, and a top flange (48) integral with and projecting
10 rearwardly from a top edge of the front wall over a portion
of the top (20) of the housing;
a second shield piece (16) havingy a rear wall
(58) for covering the rear (26) of the housing, and a top
wall (60) integral with and projecting forwardly from a top
15 edge of the rear wall over a portion of the top (20) of the
housing,
the top flange of the front wall ar:d the top wall
of the second shield piece substantially corering the top
of the housing.

20 6. Theelectrical connector assembly as set forth
in claim 5, wherein said first shield piece (14) includes
a first grounding foot (84) on the front wail thereof for
surface engaging a third surface mounting ped (90) on the
surface of the printed circuit board, the first grounding

25 foot being located substantially directly below said open-
ing (44) of said first shield piece (14).

7. Theglectrical connector assembly as set forth

in claim 6, wherein said second shield piece (16) includes

a second grounding foot (68) at the bottom of the rear wall

30 thereof for engaging a fourth surface mounting pad (82) on
the surface of the printed circuit board, wherein the .

fourth surface mounting pad is electrically connected to

—_—
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the third surface mounting pad (90), whereby a ground cir-
cuit is provided which commons the first and second shield
pieces of the two-piece metal shield. |

_ 8. An . electrical connector ass=mbly (10) for
mounting on a surface of a printed circuit board with board

- circuitry thereon, including: a generally rectangular di-
~ electric housing (12), a front of the housing defining a

mating end for receiving an externally shielded projecting
portion of a mating connector: a pluraliczy of surface
mount terminals (18) positioned in the housing and adapted
to be electrically coupled to a plurality of first surface
mounting pads (96) on the surface of the p.inted circuit
board, and a generally rectangular conductive shield (14,
16) having a front wall (40) with an opening (44) for

receiving the externally shielded projecting portion of the '

mating connector and a grounding portion (46} for engaging
the external shield of the projecting porticn:
characterized in that:

a grounding foot (84) is formed on :ne front wall
of the shield for surface engaging a second surface mount-
ing pad (90) on the surface of the printed circuit board,
the grounding foot being located substantially immediately
below the opening means and grounding portion of the front
wall of the shield, whereby a direct and immediate electri-
cal grounding path is effected between the mating connector

"and the board circuitry of the printed circuit board.

9. °  The electrical connector assembly as set
forth in claim 8, wherein said shield includes a rear wall
(58) with an integral grounding foot (68) for ehgaging a
third surface mounting pad (92) on the surface of the pri-
nted circuit board, and the second surface mounting pad is
electrically connected to the third surface mounting pad
(92) whereby a ground circuit is provided within the board
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circuitry which commons the front and rear walls of the
shield. '

_ 10. An electrical connector assembly for mount-
ing on a surface of a printed circuit board with board
circuitry thereon, said electrical connector ussembly char-
acterized by: a generally rectangular dielectric housing

(12), a front of the housing (24) defining a mating end for .

receiving an externally shielded projecting portion of a
mating cbnnector; a plurality of surface mount terminals
(18) positioned in the housing and adapted to be electri-
cally coupled to a plurality of first surface mounting pads
(96) on the surface of the printed circuit icoard for pro-
viding an electrical and mechanical connectisn between the
connector assembly and the printed circuit board; and a
generally rectangular conductive shield (14, 16) having a
rear wall (58) substantially covering a rear surface of the
housing, the shield having ground means (84) for surface
engaging a second surface mounting pad (90) n the surface
of the printed circuit board remote from th: rear wall of
the shield, and at least one grounding foo: (68) on the
rear wall of the shield for surface engaging a third sur-
face mounting pad (92) on the surface of th» printed cir-
cuit board, _

whereby the grounding foot (68) on the rear wall
of the shield can be commoned through the kcard circuitry
to said ground means (84) of the shield.

11. An electrical connector assembly characterized
by: a generally rectangular dielectric housing (12), a
front of the housing (24) defining a mating end for receiv-
ing a projecting portion of a mating connectnr, and a gen-
erally rectangular conductive shield (14, 2.6) about por-
tions of the housing, the shield being fabricated of sheet
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metal material and including outside walls (49d, 42, 58, 60)
for covering some of the outside surfaces of the housing,
the conductive shield being of a two-piece construction
comprising a first shield piece (14) and a second shield
piece (16), at least one of the pieces having adjacent
portions (48, 50, 52, 64) continuous with at least one of
the outside walls of the shield wherein the adjacent por-
tions (48, 50, 52, 64) of the outside walls of one of the
shield pieces overlaps the other of the shieid pieces at a
seam, and wherein one of said overlapped portions includes

a plurality of dimples (72) projecting therefrom into

engagement with the other overlapped portion to enhance
commoning the outside walls at the sean.
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