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of the I nvention : Thi s |nvent|on generally relates to the art of
el ectrical connectors and, particularly,~1To a shi el ded

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

Bac ound of the Inventio
Shielded electrical connector systems are used in

:many applications, including telecommunications equipment,

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

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-
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-
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nector (or a "mini-DIN" connector) and is kiown to include
a dielectric housing in which electrical cerminals are
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connect or assenbly providing protection against el ectromag- ne2+t97 EP

I ntefference, radio frequency interference, and the |ike. Background of
the I nvention Shi el ded el ectri=@al connector systens are used in
many applications, including teleconmunications equi pnent, conputers, other
digital information systens, and the like. The electrical circuitry in such
applications include elec- trical cables having a pluraljty of electrically

conductive | eR@NNERG ountiRe BARIpPENe SOBREGEOH USUAIY ciF | jecbapgrlariye
shield, such haped aid, ctés5-8ecthen! aka a rdB¥EndudY apRdy CeE | RBsihy | S
necessary to shie d the sign I-,ca&rglgg circuits to avoid e ectronaggﬁtlc
i nterference ol penet%ﬁ%%he LPRb 5P (AN QEPRELF2.514%S8 4o THE
system thus 'frmendfigthéhhoagihgndedines angladsingarehd for receiving a
5 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-

0 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

s 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

20 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

25 "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

30 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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egress of radiated em ssions. Many such el ectrical 885%83t§?s are
used in con- junction wth systems which 4ncorporate printed circuit boards
to which the connectors are surface-nmounted. The board is provided with
ground planes or ground circuits to which the connectors are conductively
coupl ed. The cou- pling usually is through the shields of the connectors.

One type of mMyHeldrh&d©sE rand | sKivme i tHy ﬁﬁmféaﬁrcamxtdm&ubedm&
comonly caH(ajékflrcular DI N con- ctorétand

o Lo i MbSkEdmion nount L0 aRsEeR, 1henndrstnopiPraLityopt Rapbts o

ing members such as tabs or tails formed 1ntegra11y 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

j»n

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
10 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
a5 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
20 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
25 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
30 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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-2- ~ nounted. The nmini-DI N connector usually is rectangul a22y12haBBd in
cross-section and a rectangul ar body or housing has a top, bottom front,
rear and opposite sides. The front of rhs housi ng 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 circul ar

: : z ; ¢
cr 0ss- seot | onanelridiiny. "RoRleE” Bq' bEHfda) i "Sotbrdeledl gha”
connec- tor. Assecdafcgm aﬁmk@di@hb&BSMMcthe mmdfhenefopermushs

of the housing %‘}ector Q{bgnge:%ur{@"éxf%é‘é%‘ﬁrél‘?@'px?ﬁi'&é&toﬂé&éhﬁoéiﬁae'd

of the natlng co
is must be done in order to establish and maintain effec-

5 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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shield usually is fabricated from stanped and forned sheet ne?arlﬁatg?ial
The nmetal shield includes a front wall o¥pr the front of the housing, the

front wall including a series of spring fingers for naking el ectrical
contact with the shielding of the mating connector. In addition to the
front wall, the shield may include one or nore of a top wall over the top

of the hOUS'rKfod%'iﬁ¥é§¥ﬂi ﬁﬁé¥ééiﬁhffﬁ¥'éﬂbdﬁ!hghQﬁé'Bgnﬁﬂét39p9§ébﬁbiyde
wal | s over the oqggglte si des of the hqusin

er type o
rectangul ar st ThEtarecaf &Bﬁné’&weéls"e\fﬁﬂ"}r‘%fb‘?ﬁfédcha'?%& éﬂrface

described is axdzﬁiﬁmjnfMI:'::at1watéansﬁbsaanaiaj,nykewbizhlyl wmthan the

rectangul ar or_" ped a g I ncl dg a recta uIarI gfr ctLic

nousi ng. havi nEBOBITAL (P P RACBS, S Ho hRo MRt CHHFRHLL amy G40

forned Getal <licdeil hherednpl athe wndd:oys e?rahlg.m 0bft Paixeajt smééal

wal I's of the rﬁ%{:%f(;ﬁl?i%harthteo dfifedd Ciibaht Thy' ¥BbY GY &AL inflraly

exanpl e of a shie ,
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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for ,such a tel ecommuni cations connector is shown in U S. -Pat®t19®. EP

5, 083, 945, dated January 28, 1992, and which is assigned to the assignee of
the present invention. One of =Bhre probl ens with shiel ded

el ectrical connector assenblies as- described above involves nounting

the connector and shield to the printed circuit board. The

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

5 = 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 zioncepts 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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92-197 EP
nmost, conmon nounting systemincludes a plurality of nmount- ing nenbers such

as tabs or tails fornmed integrally wth.ghe shield, usually the side walls

of the shield, which project through and sol der mﬂthin pl at ed-t hrough hol es
in the printed circuit board. This configuration provides strain relief to
the fragile termnals particularly when they are surface nmounted to contact
pads on the sDetadded icrd of riche tP bodimenysf urt her

id | ectrical
Bl Fou try. However i e ik o3 Shed rfbar i ?erét St ettt o
circuit desi gﬁirsuchohsﬁ.gnmwm,euheafeatureenofahhetlmeemedn qmaetlmma-rl y
where circui thQQE QUENiy alf @1‘&9&‘1&1 ggbhné'c%% Ofsdeflf 1 teﬂ; ﬁé’iy

board. In suc [T cati ons, nount ers cannot projec

" board wRere tﬁeﬁlﬁpgﬁﬁqr%Qrf!#%F%A%ﬂcépﬂeﬁlﬁ 6@9&53L%MN§QQﬁﬁQQR#QﬁmﬁkTte
side of the bgaeétrithWRiiy, Ritferd Ky deS Byndteddi 1U NEdY HAMEDNG dgen

proposed to Secuurf%ce 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
10 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
s 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.
20 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-
25 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-
30 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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surf.ace nounted connector to a dummy contact pad circuit boar%?'%%7sﬁ%mn I n
U S. Patent No. 5,096,440, dated May 17,_o,1992. Such separate netal
retaining plates have first portions anchored to the connector housi ng and
second por- tions reflow soldered to the dunmy pads on the printed circuit
‘boar d. Unfortunately, however, the use of such separate retaining plates

may add considerab y to gFén®VShiedll phitde Oi4 "PACIEGES" ANG it GRITECLOT S
and assenbling the connectors to the printed.circuit board. Eurt@g&ggég,

the plates mayWscCAperandadronty 24 «Qf cPPUFiNIEllg ARLR P2 £

they are not haQalssazupAategradl with ahd) priejatingh aedrvandlypfroh the
connect or asse

el ectri- cal ggﬁ%&%eis%rﬁcﬁggtvg?i}ﬁggz Q’IFJé%‘?‘%%%‘gﬁﬁ&fjgﬁ%ﬁ‘l‘aﬁg%?ves
providi g adegppositeusideg 28 ofiethlei dohsting.he Rrontt etall r4Qi inbdudes As
stated above, t@ifﬂufﬂfk%ﬁgﬁing 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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-4- . electrically coupled to shielded mating connectors and®%3L3ti EPed
shi el ded cables, and the shields therefore nust be grounded to ground
traces on the prlnted circuit board. Thi€ nust be done in order to
establish and naintain effec- tive shielding of the attached shi el ded
cables and their associ ated peri pherals. This invention is directed to

various schengg Wi gheofPrayh) [ Nen@hpdiy! MhdHdeii %o SEAflt 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

5 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

10 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

15 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

20 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

25 . 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

30 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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shi el ded connectors. Still further, some shields 3% 33brFRat ed
of a plurality of parts, such as a two-pjece shield, for cost

ef fecti veness. Unfortunately, it has PN difficult to conmon the parts
of the shield to provide adequate shield- ing and groundi ng t hroughout the
entire connector assenbly. This invention is directed to providing

| mprovenents in.plural  coppo t .shiel ds n c h el di .
groundi ng chaF&é‘tse;qls?’('csg?hgggo % s%ﬁh‘ré‘??/@o?g hgokn\?gfﬁh@nq{&%w 5 An
obj ect, ther eproyidsid widh v padironti rampegdr dakeb homssesand behindedhich
shi el ded el ecibieey nb%g?ﬁﬁgﬁ{@rfs%s DhXegh té&%s;@i aghgp 4 Cl)%gg%?ement

In the exenplary e .of the invention, an electfica tor ,
assenbly is dwhenodxPntorshield péees 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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a surface of a printed circuit board. The assenbly in- clude2-asge®® al |y
rectangul ar dielectric housing, with a front of the housing defining a
mating end for receiving a projecting padti on of a conplenentary nating
connector. A generally rectangul ar conductive shield is disposed about
portions of the housing and conbines therewith to define a peripheral

envel ope of the connector assenbly. The shield includes outside walls for
covering a psures thatitheuinterfecingsshieldfpieeesAKe mf equal volt-rpe

nvent i on congegpl el At kfidtergne RiniiiesDhgS| dheral Ehanéeshe £o el d

include a su I ng .
reradiation and radio frequency leakage.

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

5 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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-5- foot integral therewith for securing the connector asg%ﬁﬁ?g EFO t he
surface of the printed circuit board The_surface nounting foot is

| ocat ed substantially entirely within thé" peripheral envel ope of the
connector assenbly. As dis- closed herein, the shield is fabricated of
sheet netal material, and the surface nounting foot is bent inwardly from

a |ower porti @idy, tﬁﬁe?&ﬁyowxﬁfkiﬂﬁﬁicafhﬁeéﬂﬂtek%efH%T“%hfﬁl&”prﬁﬁbng
in the wall, mhereb t he openln pr o- I des ag¢cess means, t hrough, whi ¢

vi sual obser v&9mRE Ynﬂﬂ@ GﬂtQR?ﬂ?ﬁ§3F|%§ Jnserded, ke ﬁﬁﬁﬁ?iﬁﬁ
interface betpRaisd huas fard iaitb téi@anfema@l wditc fiilnges 46 to ground the

external shield of the mating connector to the shielding
5 means of connector assembly 10. The male terminal pins of
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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Another Teature of the invention is directed to inproved grogn @%.Qﬁ;ween
the conplenentary mating connec- tor and the printed circuit boar
Specifically, a front wall of the shieldgsincludes an openi-ng for receiving
the mating connector. A grounding foot is provided integral wth the
front wall for surface engaging a ground circuit on the printed circuit
board. The grounding foot is locat- ed substantially inmmedi ately bel ow t he
opening to pr omhdecoﬁndbteet assdmblyrdi The Adshokdtienn oifheheswp iowardlyy

mventon s CRERby SYESARE BRI Eaek pre AR 57 BEBvEashA e, oo

of the shiel dreceséd arest 3Ah d[fBJg.se.‘a)n aflonge the ebdttpeciiide abdgeby oft he

shield is dis t
ol o j or ned HSIEENECASL Indhdebid, ;Sf‘? Sl bd uAdaggioga Hae MR IGRHOS
pi eces &j acerkir@econngstoxr assenhl %IFP% »| peniphoral enyglepensech

define 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
10 where increasing miniaturization and comp.iexity 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.
as , 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
20 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
25 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

30 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.

This Sheet Has Been Replaced




i nterference points of high contact pressures which, in turngeigy g
good el ectrical path between the two shield pieces. The dinpled interfaces
facilitate maintaining the shield piecesigt equal voltage potential,
thereby minimz- ing the chances of re-radiation and radio frequency |eak-
age.

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

i»n

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

10 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,

15 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

20 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,

25 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.

30 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

-
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O her objects, features and advantages of the invention wll %%?E%bé?%nt
fromthe followi ng detailed description taken in connection with the
acconpanyi ng draw ngs. Bri ef Descri pttI®T of the Draw ngs The
features of this invention which are believed to be novel are set forth
with particularity in the append- ed clains. The invention, together with
its objects and the advantages thereof,, may .be best, ungderst : r nce
to the fol | owthg JaERIPRN18, i YO c B Ly}ﬁ'&lit(??v}#hgﬁﬁe d{%g%d'%an |%§

drawi ngs, in nerein.i ke reference nunerals identify like elenents in the

figures and in which: FIGURE 1 is an expl oded perspective view of

an
—_—
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elegtric nbly enbodyi ng the concepts of thela%M%%Z(ﬁ?
FI GURE 2 Hw Mﬂmj view of the hqusing, front shield piece and

t erm nal eondition, with the rear shield piece about to be
assenbl ed t hereto; FIGURE 3 is a front perspective view of the
front shield piece; FIGURE 4 is a front perspective view of the
fully assenblegagmgctrical connector assenbly; FIGURE 5 is a rear
perspective view of the fully assenbled electrical connector assenbly;
FIGURE 6 is a somewhat schematic illustration of the contact pads on a

printed circuit board; and ---Ap. eleckir@dall ¢carmemtoxx psadablyerQoicifor
view of an alf&iReifg®ahod Tillele (OF &' GELALER' cHRBATE' W08 T Tua-~
ing: a generally rectangular dielectric housing (12); a
5 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-
10 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
as 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
20 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
25 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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§7% ~Detailed Description of the Preferred Enbodi ment s 92-197 EP

ef er : ngs in greater and first to Figure 1, the

f eat qmuﬂmt'nﬁ“m i‘'on are incor- #Zt ed in an el ectrical connector
assenbty,® génefal fy Hesignated 10, mhrch i ncludes a generally rectangul ar
di - electric housing, generally designated 12, for nmounting on a surface of

a printed circuit boardy a twoyghesfesPrebd1l 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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whi ch i ncI shi el d piece, generally designated 14,9%13?195 FRar
shi eId deS|gnated 16; g#g_a plurality of termnals,
genera gn!atéd 18, mounted wit hin using 12. Mor e

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

of the housing 1is juxt %osed t@' iQEti"iEfaﬁCS:dHne%tQﬁ‘ g Jmiacuuogoggd

when t he connector asse y IS ace nounted to the _boar
the housi ng d&EitheEoBthadin i ol:twber@éﬂné'é!%rshégeﬁbl i$ frtyerRi®FrRg a

proj ecting pociongtriicttion Cdid codmprigesRt i Ng connector, as descri bed
e e 20 Ol BEBEU N P 1220 TSRS Yo 3o, WRUS",
be notef that (409t epped anrepeniad a(ss) ITori sréceivingl dng tpsp@ectlbngof
each side 28 ool Y end Hae S SMALELOVL W PYoPos AL 1RA11Y FRAflE
‘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. The glectrical connector assemb? y 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

—_—
This Sheet Has

W



tric. L plastic or the |ike. Each tern1nalﬁ%§
mClht! ﬁ' Iﬂ;]m HmLact end 32 insertable into a respective passage 34
in ' M

92=197

ereby the fenmale contact ends of the termnals can be

i nterconnected with pin contacts or termnals of the com plenmentary mating

connect or.

and whi ch are ada

Each termnal 18 also in- cludes a right-angled tail portion 36

proj ecting do ls o ot ' ﬁgﬂﬁ%- ' f iR ' -
@ﬁga% é%dt %“%'ef%ts%r ace r%i)\fl‘uam(:i)teal r(@dje' I éw téard?ma ot 95

on the print eguidkr & Proyided which commons the

t and second shiel
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

to appropriate cir- cuit, tr
B
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Front shield piece des a front wall 40 for covering f%%§&96 %ﬁ

hou5|ng l' side walls 42 tegral wi th and projecting
rearwar dﬁ I, mﬁlﬂ%’ﬂﬁ edges of front %Na 40 for substantially covering
the oppostte si

openi ng 44 for

connect or,
are |ntegral

the housi ng. Front wall 40 includes a circular

%ﬁ‘ﬂ VRi8h N cotinodls tie PEHBALI BhP réd | RE1LENGE StHE
mnth and p

roj ect |nmardly fromthe periphery of opening 44 in

front wall 409h@e lgéhgagi ng an external shield of the mating connector. A
top front flange 48 is fornmed integral with and projects rearwardly from

the top edge of front maJé 40

S

An electr1ca1 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

rece|V|ng t he projecting portion of the conplenentary mating

hislsiiir lilii"Been IlTilaced




A paWes 50, separated by a latch tab 52, #3-17% EP
c

I nte Ilm ject transversely ipwardly fromthe top edge of each
si de wal : ﬂ@tch tab includes &rTnwardly bent latch portion 53.
Each side wal | "42s had a pair of latch apertures 54 for purposes described

herei nafter, and each side wall 42 includes a surface nounting foot 56,

described in Il 4 Iy | s | b nthal lygengayely
i nwardly of t%%k%%ﬁe%%ie%ﬁelﬂﬁ\q&%ﬁ %ggg‘(&?%g'gtlﬁ% 3%_%ﬁe%t§6ry§ol's?é%l y
to the surfac€asf aorepingtseomei pfuthepontside suniaces@f Sfhe hewsing,

i ncludes an i Y@l db¥nBheksvl! hIWRK _Baih'?orbﬁaf Ywosrilddu SeSnetracEional |

42 to its respective side 2 he entire '

; 8. T ont ihl ?Id i ece 14 iqu : o1d
fabricated of comprisingdar Sixss ShdaldRigcen{it) 1pndrA, 39PN FRERLd o,

bosses \,ms_di scugiribdelee) ,arsx | peased oengfswHeacpiecést avingntadjaeent
pi ece I ch interface hapj.cally el ect.rical - |2 M I ntary

surfaces of tml?te’aﬁnihfggd g*)(ecé.&' 81 SoRtinuis wikn U "MLL' SHE 'Bf

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

1o 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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Rear shirel d piece 16 includes a rear wall 58 for covering re&22% HfEP
housing 12 and the termnals therewith- in, along with a top wall 60
integral with and projecting forwardly T3%Mm the top edge of rear wall 58.
The top wall has an el ongated tongue 62 which is bent out of the plane '
-9- of the top wall, inwardly therefrom so that the tongue

ABS CT
SHIELDED ELECTRICAL CONNECTOR ASSEMBLIES

An electrical connector assembly (16) is provided
for mounting on a surface of a printed circuit board. The
5 assembly includes a generally rectangular diglectric hous-
ing (12). A front (24) of the housing defines a mating end
for receiving a projecting portion of a mating connector.
A generally rectangular conductive shield (14, 16) is dis-
posed about portions of the housing and combines therewith
10 to define a peripheral envelope of the connector assembly.'
The shield includes outside walls (40, 42) for covering a
portion of the outside surfaces of the housing. At least
one surface mounting foot (56) is integral with at least
one of the outside walls (42) of the shielda for securing
15 the connector assembly to the surface of th:: printed cir-
cuit board. The surface mounting foot (56)  is located
within the peripheral envelope of the conne:tor assembly.
The foot is formed at an opening (86) in tha shield which
provides access through which visual observation can be
20 made of the integrity of the surface moun*.ing interface
between the foot and the printed circuit board. The shield
is disclosed as a two-piece shield (14, 16), and improved
dimpled overlapping interfaces (48, 50, 52, 64) are provid-
ed at open seams between the two pieces of the shiéld, and
25 improved grounding feet (68, 84) are providei for commoning
the two pieces of the shield.

—_—
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seats under top flange 48 of front wall 40 of front shield piece 14 when
the shield pieces are assenbled. n-other words, tongue 62 of rear shield
pi ece 16 and top flange 48 of front shield piece 14 will be overlapped in
assenbly. It also should be noted that, in the assenbl ed condition of the
shield, top wall 60 of rear shield piecqgl yw Il over- lap top side flanges
50 and latch tabs 52 of the side walls o ront shield piece 14. Rear wall
58 includes a pair of opposite side flanges 64 integral w th and projecting
for- wardly fromthe side edges of the rear wall. These side flanges w |
overlap the outside of side walls 42 of front shield piece 14 in the
assenbl ed condition of the shield. A pair of stanped |latch detents 66 are
formed out of each side flange 64 for snap-engagenent within |atch
apertures 54 in side walls 42 of front shield pi=ece 14 to latch the_two

shi el d pieces together about housing 12 in assenbl\ed condition. Lagaly, a
pair of grounding feet 68 are forned : -

\
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integral w 0] ect downwardly fromthe | ower edge of rear wall 58

f ection, as by soldering, to ground traces or pads on the printed
circuit board. Rear shield piece 16 is fabricated of stanped and forned
,Sheet nmetal material. Figure 2 shows termnals 18 inserted into

housing 12, and front shield 14 _assenbl ed about the housing. Ter- m nal
feet 38 and surface nnuntimgﬁeﬁﬂ 56 of front shield piece 14 are in a
copl anar disposition at the bottomof the housing for surface nmounting the
connector assenbly to a top surface of the printed circuit board. It 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
wal | of the shield piece, along wi¢h top side flanges 50 and | atch tabs 52
of the side walls of the shield pigce, all overlie the top(%O of housi ng

12. I n © ©
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-10- ~this view, it can be seen that the top of the housing is provided
with a pair of ranped | atch bosses 70 behind which latch portions 53 of

| atch tabs 52 snap i nto engagenent when front shield piece 14 is assenbl ed
to the housing in the direction of arrow "B'. This interengagenent | ocks
the front shield piece to the housing, {®%kition for subse-

_46
44
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guent assenbly of rear shield 16 to the housing, in the direction of arrow
"C". A Figure 2 also shows a feature of the invention wherein top
side flanges 50 and | atch tabs 52 are stanped with a plurality of upwardly
projecting dinples or bosses 72. Sinmilarly, top front flange 48 of the
front wall of the shield-is stanped mﬁth4a591urality of dinples or bosses
74, but dinples 74 project dowmmwardly or inwardly fromflange 48. Inwardly
projecting dinples 75 also are pro- vided along the rear edge of side walls
42 for engaging side flanges 64 of the rez b 58 of rear shield piece

5 - v/ . .

i s g&Senk orce-fitting

tongue 62 under flange 48 of the frorft sprs N Tnwardly dlri t ed

o e the fla and
i de &1 ang- es

the tongue 62. Then, when thg stzégga
~ te2 80 =

14
/90
/
. _ 11 o4
94
- | 92
//
j 0000000 |_ --
°2—1 96 _ '
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of the #ront shield piece, top wall 60 of the rear shield piece will be

bi ased i nto engagement with the upwardly projecting dinples 72 of top side
flanges 50 and latch tab 52 and inwardly projecting dinples 75 will engage
side flanges 64 of rear shield piece 16 to simlarly establish a positive
engagenent between those conponents. Thzggﬁftn} pl es can be considered as
I nterference points of high con- tact pr s which, in turn, ensure a
good el ectrical path between the two shield pieces. Placing the interfer-
ence di npl es between the overl apped portiq of the two sh”gyd pi eces, at
ot herwi se open seans of the shield, en- _

\
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syres that ‘the interfacing shield pieces are at equal volt- a@‘é“‘“potential,
thereby mnimzing the chances for reradiation and radio frequency

| eakage. Figures 3 and 4 show_{ront shield piece 14 (Fig. 3) and
the entire assenbled el ectrical 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 fromthe edge of opening 44 in the

front wall 40 of the shield piece. Igpgb§g15§:?%g seen how sur- face
nounting foot 56, at the bottom edge 42 of the front
shield piece, is forned in a generally V-

. SHIELDED ELECTRICAL CONNECTOR ASSEMBLIES

Freld_____gn_f_.s.rg__I_n_v_ean

This invention generally relates to the art of -
electrical connectors and, particularly, to a shielded
connector assembly providing pi:'otection against electromag;-
netic interference, radio frequency interferénce, and the
- like. '

Background of the Invention .
Shielded electrical connector systems are used in

many applications, including telecommunications equipment,
computers, other digital information systems, and the like.
The electrical circuitry in such applications include elec-
trical cables having a plurality of electricaily conductive
leads surrounded and protected by an electricaliy conduc-
tive shield, such as a _braid, foil or the like. In most
such applications, it is necessary to shield the signal-
carrying circuits to avoid electromagnetic interference
caused by energy generated outside of as well as inside the
system, thus "hardening" the system to- th.. ingress and
egress of radiated emissions.

) 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 grbund planes or grouad circuits to
which the connectors are conductively coupled. The cou-

| pPling usually is through the shields of the w<onnectors.
One type of miniature electrical connector of the
character described is commonly called a circular DIN con-
nector (or a "mini-DIN" conneétor) and is k:iown to include
‘a dielectric housing in which electrical cerminals are

REPLACEMENT SHEETS SG puicin
¥ Description : paged ..\.. to paged .. REPLACEMENT SHEEF |
B Claim(s) :paged.k.to paged .2-} -
¥ Drawing(s) : paged .%. to paged .%. | . A 1SEP 1996
M Abstract :paged.z.to paged




shapediconfiguration, rotated approximately 90[err], wherein the foot first
extends inward and then exten is back toward the sidewall 42 to provide a
surface for soldering to the printed circuit board. The shape and | ocation
of surface nmounting foot 56 allows it t€2-be |ocated within the re- cessed
area 31 along the bottom side edges of housing 12 and to thus be contained
substantially entirely within the peripheral bounds of the shield piece.
Note that although only one surface nmounting foot is_shown in Figures _3 and
4, a second UL noufhen@IHaDIN qonnastYn UskadpBods: sestaagilardy, as
shown in Fi gyipeld Enabeoss~dectilonO aHP W derdgelarnbalily o hiotdigg 1-5
that surface _nounting feet 56 are stanped and fornmed out, of og%[]éngs g§|n
side valls 4B3R 2h&R0POLRPBY d TFOBDs. FoRTesaR® ORBRALLR accd

nmeans to af f cxtbnt Sofll thes towing def i integing ehdt ferswetadeimguat i ng

| nterfaces betueen{ he T gl @t LF QoA nd05nRBCkRE PLL TSRS FIL,

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 configured 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 h_ousihg, 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 telecom-
munications connector or jack which also is rectangular or
"box" shaped and includes a rectangularly shaved dielectric
housing 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 housiag, 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

REPLACEVENT SERET
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Figures4 shows that housing 12 (Fig.. 1) includes a forwardly projecting
plug portion 76 surrounded by a circular recess 78 within which fingers 46
of the front wall of the front shield piece project. A plurality of
term nal -recei ving passages 80 comuni ceBe with a front face 82 of plug
portion 76. This is of a known confi gura-

-12-

the connector and shield to the printed circuit board. The
most common mounting system includes a pluraliity of mount-
ing members such. as tabs or tails formed integi:ally with
the shield, usually the side walls of the shield, which
project through and solder within plated-through 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 circuait board. In

such applications, mounting members cannot project through
the board where they might interfere with wircuit 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 separéte metal retaining plates have first
portions anchored to the connector housing aad second por-
tions reflow soldered to the dummy pads cut the printed
circuit board. Unfortunately, however, th= use of such
separate retaining plates may add considerably to the over-
all cost of manufacturing the connectors and issembling the
connectors to the printed circuit board. . Furthermore, the
plates may use up valuable printed ‘ecircuit board "real
estate" when they are not located substantizally within the

peripheral envélope of the connector assembly.

Another continuing problem with shizlded electri-

cal connector assemblies of the character described ‘above-

involves providing adequate grounding of the sh_ield'to the
printed circuit board. As stated above, the shields are

N
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tion, whereby a cylindrical netal external shield of the conplenentary
mati ng connector is inserted into circular recess 78 and into engagenent
with fingers 46 to ground the external shield of the mating connector ta,
t he shielding neans of connector assenﬁﬁy 10. The male term nal pins of-
the mating connector arée inserted into passages 80 -for interconnection
with the femal e contact ends 32 (Fig. 1) of - termnals 18.

Fi gures 3 and f t \Y; n for vin
ovgral | shield #nglt%g'%)%nce&%ﬂ el gct r?%%#f %?1 S’% gas?@ﬁﬂlgg{"%s gﬁ%é]
particul arly, agsociatest shialdaedicables, wand mecﬁhiehﬁls *she:eefbm enstl 4

extend ng 11 aigoSroraidng "o NPt EERCHE o THE pAISLAR cBrEEIE LN,
It al so shoul Bhgs nyﬁga%&onegr ﬁa'die(;ottosasmbnééhtead. Mamlgfm-ow

openi ng 44 i nti{Be dH@iavak! ﬁrwtﬁ@eaets@zéutahmeiaecaoa&ll% Wy bRk ipe

associated peripherals. This invention is directed to
various schemes which improve the groundlng network of such
shielded. connectors.

still further, some shlelds are fabrlcated of a
plurality of parts, such as a two-plece-sh;eld, 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
plural component shields to enhance the shielding and
grounding characteristics thereof.

Summérz of the Invention _

An object, therefore, of the invention is to
provide a new and improved shielded electr..cal connector
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 rectanéular dielectric housing, with a
front of the housing'defining a mating end for receiving a
projecting portion of a complementary mating <onnector. A
generally rectangular conductive shield is 4disposed about
portions of the housing and combines therewi*h to define a
peripheral envelope of the connector assembly. The shield

'Jlncludes outside walls for covering a portiun of the out-
s1de surfaces of the housing.

The invention contemplates: that a.. least one of
the outside walls of the shield include a su:face mounting
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shi el disng nmeans of the connector assenbly is grounded to the external
shield of the conplenentary mating connector. By positioning ground foot
84 directly belowthis interfac- ing area, a direct and-.inmediate path is
made to a ground trace on the printed gircuit board for termnating the
shield of an appropriate shielded cable.” Simlar to sur- face nounting
feet 56, ground foot 84 may be fornmed in a rotated V-shaped configuration,
fitting within a housing recess and therefore |ocated substantially -

entirely wthdpt - OpFd PhehéleW PR IfoP sddif Y AHE RidiiPactor assembly

Figure 5 shows a rear” perspectiyve .view | etely assenbl ed

f_.th
el ectrical- cHithddhr®drsussams wIiidhs .ﬁlng%[%f’FT‘?ggBBgﬁFé t h&hfeFeEfase of

Figure 4. Ag@hinhtimgthsoticRscibeatetl Ehbﬁtaniia'ﬂ.lycﬂﬁﬂi%ﬂgteﬁvitﬁlﬁfn ¥
Ite 1

ourface mouniy J4L0elsR aedline g, gl Forlest ous BN HIe ata

bounds- of t hecloged ndexeiire) dthe rtaisldf 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 tha opening pro-
vides access means through'which visuai_observation'can be
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. Specifirally, a front
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
a direct and immediate path between the complementary 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 shield. Specifical-
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

~_turn, ensure a good electrical path between the two shield

::pieées., The dimpied 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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-13- s the connector assenbly. The disposition of these inwardly bent
surface nounting feet are afforded by providing the recess area 31 (Fig. 1)
al ong the bottom si de edges of housing 12. Therefare, it-.can be understood
that the en- tire connector assenbly defes a peripheral envel ope de-
fined by the outside dinmensions of the assenbly. By | ocat-

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

Brief Description of the Drawings

_ The features of this invention which are believed

to be novel are set forth with particularity in the append-

" ed claims. The invention, together with its objects and

the advantages thereof, may be best understood by reference

to the following description taken. in conjunction with the

accompanying drawings, in which like reference numerals
identify like elements in the figures and in which:

FIGURE 1 is an exploded perspective view of an
electrical connector assembly embodying the =oncepts of the
invention;

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

FIGURE 3 is a front perspective view of the front
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;

FIGURE 6 is a somewhat schematic J.llustratlon of
the contact pads on a printed circuit board; and _

FIGURE 7 is an exploded perspective view of an
alternate embodiment of the electrical connector assenmbly.
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I ng sursface nmounting feet 56 within this peripheral enve- |ope, valuable
printed circuit board area or "real estate"” is not used up. This is

i mportant in integrated circuitry where increasing mniaturization and -
conplexity of the circuitry design often requires close spacing between -

adj a- cent connectors or other circuit “donponents. Surface nounti ng feet
56 sinply are soldered to contact pads on the surface of the printed
circuit board. Lastly, Figure 5.again shows the |ocation of

ground feet 8 guqlgcriag douoverdly Lhanbrest el 58 gl dlie g car shield

| piece. To th CE . stration of
. Figure 6 which represeRefencingctoi theofirawphgsaint greitegndetaile andt act

pads on a prgﬂ%ﬁé'eu g&?g#af,d tHd feRitiis ?Sft le&aghny@%_ﬁaowe ihcshoul d

be under st oo at the uctive contact pads shown in Figure 6 are
i nt er connect BATR&eShpiBpr 2Bt celefErical  fAnnackar 1 RESEkdYed GPPELRLLY

board, in kngeBigasie®.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,'éenerally 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 mounted 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 into which
terminals 18 are inserted in the direction of -arrow "AY.
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 dbntact ends of the terminals can be
interconnected with pin contacts or termina.s of the com-
_plementary mating connector. Each terminal 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 printedﬁcircuit board.
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Mpre 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

sol deri ng. A pair of rear contact pads 92 are |ocated for interconnection
with ground feet 68 (Fig. 5) of the reargshield piece 16. Ap- propriate
ground circuit traces (not shown) on the printed circuit board interconnect
contact pads 90 and-92 to comon the two shield pieces to the printed
circuit board. Figure 6 also shows a pair of side contact pads 94 for

sol dering to surface noyrionty siekdldbopiese vbd | insladpisural fxgnbf wadht 46t

pads 96 for Sf)clazqez:ior‘]r%xgiongf' e§£°§§ 92 of -'Hcﬂlaéi%glazo, and a pair of side
walls 42 integral with and projecting rearwardly from the
side edges'of front wall 40 for substantially covering the
‘opposite sides 28 of the housing. Front wail 40 includes
a circular opening 44 for receiving the proj~ucting portion
of the complementary mating connector, as descfibed.hérein—
after. A plurality of spring fingers 46 are integral with °
and project inwardly from the periphery of opening 44 in
front wall 40 for engaging an external shield of the mating
connector. A top front flange 48 is formed integral with
and projects ;garwardly'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
from the top edge of each side wall 42. Fach 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 incl:idas a surface
mounting foot 56, described in detail below, integral with
and located substantially entirely inwardly of the respec-
tive side wall for securihg 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
entire front shield piece 14 is fabricated o~f stamped and
formed sheet metal material. Finally, dimples or bosses,
discussed below, are located along surfaces of the front
shield piece which interfacé,-mechanically and electrical-
ly, with complementary surfaces of the rear shield piece.
Rear shield piece 16 includes a rear wall 58 for-
.Zcovering rear 26 of housing 12 and the terminrails 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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- 14- : Finally, Figure 7 shows a nodified enbodi nent of the

I nvention wherein |ike nunerals have been applied to |ike conponents
descri bed above in relation to the enbodi- nment of electrical connector
assenbly 10. The enbodi nent of the el ect?Tcal connector assenbly in Figure
7 sinply has been generally referenced 10'. ' Speci fically,

el ectrical connector assenbly 10" in Figure 7 includes a front shield

ARSI b TATE M LI e R R TR

general |y desanats amlndér tBpofflangecdd pifefroht waldl Wdikrof dirorstrsheisld

mount i ng fembfg%étfﬁ %ﬂaﬂnthepéhfbia bﬁ%d@? 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 w111 overlap the outside of side walis 42 of front
shield piece 14 in the assembled condltlon of the shield.
A pair of stamped latch detents 66 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 projeét downwardly from th2 lower edge of
rear wall 58 for connection, as by soldering, to ground
traces or pads on the printed circuit board. Rear shield
piece 16 is fabricated of stamped and form:d 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. 7t 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 tﬁe 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 hcasing 12. In
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badi nent of the invention shown in Figures 1-6, shield pieces 14" and 16
are fabricated of sheet netal material, and, thereby, surface nounting f
98 are in the formof flanges or tabs bent inwardly so as to be confi ned
within the overall peripheral envel ope_gf-el ectrical connector assenbly
10'. As stated above, this saves valuable real estate on the printed
circuit board. Like surface nounting feet 56 of electrical cennector
assenbly 10, surface nount- ing feet 98 of electrical connector assenbly

eet

10" are int erchi®Meewsd it0 a6t s@eHsthatt BRepridl asif Ché Uhbubgagd isas

b | deri ng. . Still _furth di t of Fi "

ot f ace mounBERyided withramalt o manpet dBsSRBORERT 7Y pebdyuhicn

ogeni ngs 102.1a%spowﬁdmss%oafpamﬂde_mssznm til;n*abf endagement

observation t hegi A te td e

their res pecg{hveemc%ﬁ€é§? é;i};%s} (ao & ]’t@%ee ”&% nﬁ%%gc%il?& bggr gme?lgufsggg %%
the direction of arrow "B". This interengagement locks the

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

and

quent assembly of rear shield 16 to the h&using, J.n the -

direction of arrow "C%".
' Figure 2 also shows a feature of the invention
< wherein top side flanges 50 and latch tabs Y2 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 dim_g}les or bosses
74, but dimples 74 project downwardly or inwardly from
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 is assembled by
force-fitting tongue 62 under flange 48 of the front shield
pieqe, 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
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 wili engage side
flanges 64 of rear shield piece 16 to simiiarly establish
a positive engagement between those components. These dim-
_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 porti¢ns of the two
shield pieces, at otherwise open seams of tle shiéld, en-
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It will be understood that the invention nay be enbodied in other specific
forms without departing fromthe spirit or central characteristics thereof.
The present exanples and enbodi nents, therefore, are to be considered in
all respects as illustrative and not reigrictive, and -
-15- it '

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.
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-
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
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 entirely within the
peripheral bounds of the shield piece. Note that although
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 openirgs 86 in side
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
.a forwardly projecting plug portion 76 surrounded by a
-circular recess 78 within which fingers 46 of the front
wall of the front shield piece project. A plurality of
terminal-receiving passages 80 communicate with a front
face 82 of plug portion 76. This is of a knswn configura-
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the invention is not to be limted to the details given hérei n.
- 16- CLAI V5 1. An el ectrical connector assenbly (10). for

—12-

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
the mat'i'ng 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-
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
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.
By positioning ground foot 84 directly below *uis interfac-
ing area, a direct and immediate path is made to a ground
trace on the printed circuit board for terrminating the
shield of an appropriate shielded cable. Similar to sur-
‘face mounting feet 56, ground foot 84 may ke formed in a
rotated V-shaped configuration, fitting within a housing
recess and therjefore located substantially eatirely 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.
180° opposite the depidtion of Figure 4. ~Again, in the

-depiction of Figure 5, it can be. seen thac the surface
mounﬁin'g foot 56 on the side of the connector opposite the
grounding foot 56 shown in Figure 4 is bent inwardly within
the ‘peripheral bounds of the external shielding means of
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mpunting on a surface of a printed circuit board, includ- ing: a generally
rectangul ar dielectric housing (12); a front (24) of the housing defining a
mating end for receiv- ing a projecting portion of a conplenentary mating
connec- tor, a plurality of surface nom#-terninals (18) positioned in the
housi ng and adapted to be-electrically coupled to a plurality-of first
surface nounting pads (96) on the sur- face of the printed circuit board
for providing an electri- cal and .nmechani cal, connecgti on between f he

connector assthf SPPNRFFAthaSHenRS TR SPOFAE10M Pla GRS HIWATLLY an-
gul ar conduct b@fits #atfhdd AmotfkingoeekO kO firdd® boupriegrialithg the

asserbl y. t neFeReERd TR udingUEtH ] B0 AT (SRS PRl BEUE: CA9eR FEast

sone of the onbasdagsw.aceEhefefdreeoisi can beauadessitoed ithathdthe en-

surface  rount Log! algleflod MSREEALY 4gIRSLOR flrkpitral wfadf sl o
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.exity 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 5 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, althougn 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-cifcuit board, in known feshion.

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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| gcated within the peripheral envel ope of the connector assenbly and
adapted to be coupled to a second surface nounting pad (94) on the surface
of the printed circuit board, whereby the attachnment of the
surface nounting foot to the second surfldce nopunting pad is adapted to pro-
vide strain relief to the surface nount termnals and to strengthen the
mechani cal connecti on between the connector assenbly and the printed

' [ oard. . . o .
circuit b 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'. | o

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 piecc 14' includes
four surface mounting feet 98 (two shown). As with the em-
bodiment of the invention shown in Figures 1-6, 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 surface mounting
feet 56 of electrical connector assembly 10, surface 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 iniegrity of the
mounting interfaces between feet Qé 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
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-17- ‘ 2. The el ectrical connector assenbly as set forth in
claim1, wherein said shield is fabricated of sheet metal material and the
surface nounting foot (56) is bent inwardly froma | ower portion of the one
of the out- side walls (42). 3. The el ectrical connector
assenbly as set forth in claim2, wher ¢i¥$-said foot . (56) is fornmed at an
opening (86) in said at |east one outside wall (42), where- by the opening
provi des access neans through which visual observation can be nade of the
Integrity Qféﬁgéiggga%lon 'is not to be 11m1ted to the details given

herein.
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mounmting—nterface between the foot and the printed circuit board.

el ectrical connector assenbly as set forth in claim1, including

4.
| acces ll”ﬁﬁmrm ugh said at |east one outside wall (42) of the shield
I thro I,mbservation can be made of the integrity of the

surface nmounti Hg fnterface between the-fidgt and the printed circuit board.

CLAIMS

1. ---Ap. electrical connector assembly (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 éomplementary mating connec-
tor, a pluralii:y of surface mount terminals (1i8) 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 ccmnector assem-
bly and the printed circuit board, and a gencrally rectan-
gular conductive shield (14, 16) about éortions of the
housing and combining therewith to define a peripheral
envelope of the connector assembly, the shleld including

- outside walls (40, 42) for E:oirering 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 coupled to a s2cond 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. '




The el ectrical connector assenbly (10) as set forth in claiml,

V\/nerel H",uf ﬂ two- pi ece construction and conpri ses: a
first um n ,lm having a front wall (40) with an opening (44) for
recei vi ig t het proj eéctrkng portion of the mating connector, a pair of side
wal I's (42) integral with and projectiagscearwardly from si des edges of

the front wall for covering opposite sides (28) of the housing, and a top

flange (48) integral with and projecting rearwardly froma top edge of the
front wall over a portion of the top (20) of the housing; a

second shield piece (16, havi ngrha e@ectwildal connector assembly as set
forth in claim 1, wherein said shield is Ffabricated of
sheet metal material and the surface mounting foot (56) is
bent inwardly from a lower poa.:tion' of the cne of the out-
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
observation can be made of the 1ntegr1ty ot the surface
mounting interface between the foot and the printed circuit
board.

4. * The eleci_:rical connector assembly as set
forth in claim 1, including access means (8¢; through said
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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ring the rear (26) of the housing, and a top wall (60)
mtebﬁmmi [ﬁ jecting forwardly froma top edge of the rear wall
over top (20) of the housing, - the top flange
of the front wall’ and the top wall of e second shiel d piece
substantially covering the top of t he housi ng. 6. The
el ectrical connector assenbly as set forth in claimb5, wherein said first

shield piece (14) includes a first grounding foot (84) on the front wall

thereof for surface engagi Ng guhhdigbEi AL Ccomnettss Bademily Oaéﬁeas
surface of th r|n g cjrcuit board t he J‘lrst groundi ng, foot® being

| ocat ed subst i $R PR iBe Tow WETR Yp e ﬁ’d-e(]zﬁ!l) 8f asa‘F‘6°TP%§?e

shield piece c(dnﬂétructlon and comprises: _

a first shield piece (14) having a front wall
(40) with an opening (44) for receiving the projecting
portion of the mating connector, a pair of s,.de walls (42)
integral with and progect:mg 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
rearwardly from a top edge of the front wall over a port:l.on
of the top (20) of the housing;

a second shield piece (16) haviny a rear wall
(58) for covering the rear (26) of the housing, and a.top
wall (60) integral with and projecting forwarily from a top
edge of the rear wall over a portion of the top (20) of the
hous:Lng .

the top flange of the front wall ar-l the top wall
of the second shield piece substantially cou er:.ng the top
of the housing.

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 pzd (90) on the

" surface of the printed circuit board, the first grounding
foot being located substantially directly below said open-
ing (44) of said first shield piece (14).

7. Theelectrical 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
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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7.. The
second|ﬂ

bottom @

)

ctor assenbly as set forth in claim®6, wherein-said

'"mum lm I ncl udes a second grounding foot (68) at the

eLraar Swal*l

(82) on the surface of the printed cwc;ir?t board, wherein the fourth
e

surface nmounting pad is electrically co

-19-

ctedto

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 assumbly (16) for
mounting on a surface of a printed circuit board with board
circuitry thereon, including: a generally re: ctangular di-
electric housing (12), a front of the housing def:nung a
mating end for receiving an ex;t:ernally shielded projecting
portion of a mating connector: a pluralizy of surface
mount terminals (18) positioned in the housing and édapted
to be electrically coupled to a plurality of first surface
mounting pads (96) on the surface of the p.inted circuit
board, and a generaliy 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 portica:

| 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 6pening 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 circuiti‘y 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 engaging 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

<

t hereof for engaging a fourth surface nounting pad -

LI
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t he Mng pad (90), whereby a ground cir- cuit is provided
whi ch ‘\ﬂ\mm -. and second shield pieces of the two-piece netal

shi el ()\]N“ﬂ“““ An el ectrical connector assenbly:(10) for nounting
on a s ace 1of "a Pri nted circuit board_ﬁyu_th board circuitry thereon,

i ncluding: a generally rectangul ar di ctric housing (12), a front of

the housing defining a mating end for receiving an externally shiel ded
projecting portion of a mating connector: a plurality of surface nount

termnal s (18&:1£6ﬁh.tt:9ﬂ9ﬁ|hiﬂht Roniis thenfirewepaed tvede Ghadk! iormltye
coupled to a gk i ity of first surface nmounting pads (96) on the surface
of the printe U|t board, and a generally rectangul ar conductive shield
(14, 16) having a front wall (40) with an opening (44) for rece|V|ng t he

external ly shiel ded prc”fﬂ“'fELFEHééé¥&é§1‘éginector 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 housiné
(12), a front of the housing (24) defining a mating end for
receiving an externally shielded projecting portion of a
mating connector; 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 roard for pro-
viding an electrical and mechanical connectiosn 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
housihg, 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 tha rear wall of
the shield, and at least one grounding foot (68) on the
rear wall of the shield for surface engaging a third sur-
face mounting pad (92) on the surface of th2 printed cir-
cuit board,
whereby the grounding foot (68) or the rear wall
of the shield can be commoned through the trcard 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 connector, and a gen-
erally rectangular conductive shield (14, 16) about por-

tions of the housing, the shield being fabricated of sheet
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~mating WMdi ng portion (46) for engagi ng the external

shield o m““ﬂﬁ“‘“l “port I on: characterized in that:
a gro_undi““ “ #f¥ormed on the front wall of the'shield for surface

engagi ng & sécohd %urtace nount - i ng p_a_lgl}(QO) on the surface of the printed

circuit board, the grounding foot being“tocated substantially inmmediately

bel ow t he openi ng neans and groundi ng portion of the front wall of the-
shield, whereby a direct and i nmedi ate el ectri- cal grounding path is

brinted ci roli et abdretariad aRE"GRJlafy dits il uarisrtho ud Sdien)
as set forth flor taversngwisome ofsdhe svtside muxfieces péathgabiowsdag wit h
?gzi) nteoral qhplndopg AGlvd ShiLP8 BRIRY U a' UulpEEEEC IR UCKL AR
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 seam.
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nted circuit board, and the second surface nmounting pad is electrically
connect'ed to the th|rd surface mounting pad' (92) whereby a ground circuit
is provided within the board - 20-
circuitry which comons the front and reps wal I's of the shleld

ABSTRACT

SHIELDED ELECTRICAI CONNECTOR ASSEMBLIES

An electrical connector assembly (10) is prov1ded-
for mounting on a surface of a printed circuit board. The
assembly includes a generally rectangular diglectric hous-
ing_(12). A front (24) of the housing defines a mating end
for receiving a projecting portion of a mating connector.
A generally rectangular conductive shield (14, 16) is dis-
bcsed about portions of the housing and combines therewith
to define a peripheral envelope of the connector assembly.
The. shield includes outside walls (40, 42) for covering a
portion of the outside surfaces of the housing. At least
one surface mounting foot (56) is integral with at least
one of the outside walls (42) of the shield for securing
the connector assembly to the surface of th: printed cir-
cuit board. The surface mounting foot (S56) is located
within the peripheral envelope of the conne:tor assembly.
The foot is formed at an opening (86) in th:i shield which
provides access through which visual observation can be
made of the integrity of the surface moun*.ing interface
between the foot and the printed circuit board. The shield
is disclosed as a two—piéce shield (14, 16), and improved
dimpled overlapping interfaces (48, 50, 52, 64) are provid-
ed at open seams between the two pieces of the shield, and
improved grounding feet (68, 84) are providei'fOr commoning
the two pieces of the shield.

Fig. 1




10. An electrical connector assenbly for nmount- ing on a surface of a
printed circuit board with board circuitry thereon, said electrical
connector assenbly char- acterized by: a generally rectangular dielectric
housing (12), a front of the housing (24) defining a mating end for
receiving an externally shiel ded projecq!ng)portion of a mating connector;
a plurality of surface nount termnals (18) positioned in the housing and

adapted to be electri- cally coupled to a plurality of first surface
nmounting pads (96) on the surface of the printed circuit board for pro-
viding an el ectrical and mechani cal connection between the connector
assenbly and the printed circuit board; and a generally rectangul ar
conductive shield (14. 16) having a rear wall (58) substantially covering a
rear surface of the housing, the shield having ground neans (84) fo‘r:O

(¢

surface
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engagi ng a second surface nounting pad (90) on the surface of the printed
circuit board renote fromthe rear wall of the shield, and at |east one

grounding foot (68) on the rear wall of the shield for surface engaging a
third sur- face nmounting pad (92) on the surface of the printed cir- cuit

boar d, wher eby the groundi@gSfloot (68) on the.rear wall of the
: shield can be commoned through the board circuitry to.said ground neans
. (84) of the shield. 11. An electrical connector assenbly

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 connector, and a gen-/€rally rectangul ar conductive
shield (14, 16) about por- tions of the Housing, the shield being
fabricated of sheet -

@
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-21- ~metal material and including outside walls (43, 42, 58, 60) for
covering sone of the outside surfaces of the housing, the conductive shield:

! being of a two-piece construction conprising a first shield piece (14) and
a second shield piece (16), at |east one of the pieces having adjacent

_ 46
_44

54.<
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portions (48, 50, 52, 64) continuous with at |east one of the outside walls
of' the “shi el d wherein the adjacent. por- tions (48, 50, 52, 64) of the

~outside walls of one of the shield pieces overlaps the other. of the shield
pi eces at a seam and wherein one of said overlapped portions includes a

. plurality of dinples (72) projecting tmgwquon1into_engagenent with the

- other overlapped portion to enhance conmoning .the outside walls at the
seam o : ' : :
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