; dee3e’ ]p6T@D SPECI FI CATI ON SHI ELDED ELECTRI CAL CONNECTOR Fi el d of the
Inventlon This invention generally relates to the art of 5 electrical
connectors and, particularly, to a i el ded electrical connector which
includes a mufti-function metal shi ﬁw ound of the Invention '
El ectrical connectors are used in y 10 of applications ranging
fromsi g interfaces betmeanmhard conductor wiring to nore
sophlstrmwm MENMM cations invol ving such conponents as printed circuit
boar ds eX| I'e cables and optical fibers. Basicallhy), Jw mﬁtrl cal

connectors |nc§? ¥de some formof 15 contacts, terminals or er conductors
whi ch interconnect ,, one electdp rEeNLE6Eyt O another el ectrical device:
The el ectrical connectors nmay rﬁ€%$%e—"y—r§ﬁs wher eby the connectors
provi de receiver-transmtter functions which, in addition) can convert high
speed signals from sol igI@,ﬂwméTﬁf@AgsCmgtbgg optic cables to high
speed signals on a systemprinted circuit board. As used herein, the terns
"electrical" or "electrical connectors"” are intended to include optical
devi ces. rFEen d r»It amze, 1rerd dot €l econmuni cati ons i ndustry, 25 swi tching
systens or circuitry .may. be provided on rath si zabl e ther board at a
particul ar | ocati of*ig ptof ?%9n09eﬁﬁ§ﬁ EeééiﬁQﬁﬁr?%aF Bofvér %8 nodul es
are nounteecécln)tlaq@pr opbnaeetbnra;neaﬁﬁruqiaﬂmxmmﬁm mntohea bmareddehzhu ng

plugin r ul es ar .pI tothe onv r. dul es from
out si de the swltc H?E]g%glys Ia C ﬁ‘%ogi ng %i gn CC Ctef‘rfe m% attached
to the plskgeld.nodul es are 1 1 0 JUN 2003 at hlgh speed, such as in the
giigabit range, and the converter nodul es transfer and maintain the signals
at high speed and transmt themto the circuitry on the nother board.

Cont i nui EGSH hebent ered in the 5 design and

manuf act ur abi | i ty @flédmcsyﬁt%eé\@éws o rd Nes i Ol QIR 1CRNtRN jaiqund
prOV| din ade%lé ate protection, for _the connecting interface fraom

efdctro LGRtErIRT SRR FraR FATPLEsCRRBECHIRY PRSEEFERSSHT agai nst
el ect rosuo@tmeﬁ starde ddxbi)ctdhe piesagt covenbrren isepdiiredicedtdd 10
sol vi ng those Cprob ens, \y%ﬁrovi diin st em_whi Qgr%s .COSt. effectl ve

a_sinple
to manuf & St \élﬁge?ugﬁdcﬁﬂ%ﬁe’ﬁ? via&eégrév’f’t% ﬁ?‘éfcl’f]l\?l and ESD
protecti dx@ar@ﬂnmr ylet thélémulehei orcarlieshj eend t hepeioak, dfikdrs.invention

is to 15 ﬂ%rsclvdéjleiﬁ Oar gxrfé?ﬂtedldseo' 18l 8¢dd C§ mEONPEL, 0T f OF

nmount i ng on pri nt e% Cl I’CUI In association with~an a apt er f or
r éei vi ng%t@&ﬁﬂ/eﬁ@ﬁn&r@ﬁ%tqm@t&tﬁmw@mtors which interconnect

one electrical device to another electrical device: The

electrical connectors may involve systems whereby the

connectors provide receiver-transmitter functions which, in

) addition, can convert high speed signals from solid
20 {copper) cables or fiber optic cables to high speed signals
on a system printed circuit board. As used herein, the

terms "electrical" or "electrical connectors" are intended

to include optical devices.
For instance, in the telecommunications industry,
25 switching systems or circuitry may be provided on a rather
sizable mother board at a particular location. A plurality
of high speed electrical converter modules are mounted by
appropriate frame structures on the mother board. Mating
"plug-in" connector modules are plugged into the converter
30 modules from outside the switching system. The incoming
signals from the cables attached to the plug-in modules are

1



In the exenplary enbodi'nent of the invention, the connector includes a

di el ectric housing having a forward 20 mating end and a rear termnating
end, with a plurality of term nal-receiving passages extendi ng

t herebetween. A plurality of termnals are received in the passages' and
include tail portions projecting fromthe term nating end of the housing
for connection to appropriate circuit traces 25 on the printed circuit
board. A one-piece stanped and fornmed sheet netal shielﬁ i nt ed about
at least the rear term nating end of the housing. The s péﬁMﬁﬁgcludes at
| east one integral ESD clip projecting dowmmwardly for insertion into an
appropriate .nounting hole in, the pninttd 30.circuit_board. Th $ ield
i ncl udes #at 1rI”e% t Sohe G'nt SEFQI TdntAct e%? mgﬁlg& ec iﬁ%ngsrwa y r
engagi ng consecdarp modnflasy tranisdgrcandecd ontaMhetlshisslaghdIxlardes gat | east

one inte | gr di praj ecting { : 0, J=1~ Z~~~
engagi ngiﬁﬁgﬂzgd%g@ek?g?%gqghiﬁéii %gl Eéle%s%mf%zéé?&o%g i%%zagrrnéltigr%undi ng

| eg proj ' dévenveinihing opr obarest hawe dean Hproprtaredgisutdeci rcuit
ongthe piydated Gl it Bl 21 #AS )} 3¢ 234 RSRidhs t Ne3hY eled ciacl udes a
tog mall,ea ?@ar ma#k gh a 6&|i%% sigi mgﬁlss%A pé?r OP hengound

cont act ®PPLUSNS| IINFVF WAF dL)Sf PERVERE NFaiddsTuai ePHAFSt10Th&E OFr oundi ng

leg proj @ sodewrvand ¥ nkeemaldee rieal eVaktrofbBgngkendhigriakcpcd ects
outwardly fronlthe?éieﬁg%f l]. A pair of the ESD cli roj ect . downwardly
|

wal | . . S
fromthe FHY 8f ¢ IOVIGI PERIEECTS O BFPaRES EESCEHQ&HF%&S of the

i_nvent i omiwWdHadee appaDent froe preskeld omwngntetai lied desectodi @ taken in
C gpectlgp Q%th tgF acco gﬂ¥hng?dram/15dings. 3i 3 10 J#@ (%@ﬁcgrief
ori pt SSHGRd HEGF A el e PR LT ERIHHT hi S1FRIn e R SIhER h o
bel i eved itso destnoeéfeakeveettd anadmuiactupart resleailtey amdt heeappaded
cl ai M. The dPYENty Ofl.e LAOELNET i b 130 OBESChSoRd Jobhe advantages
t hereof , ray bé best understood by ref'erence to the follow ng description
taken in conjunction with the acconpanying drawi ngs, in which |ike
referenc%dﬂﬂgyiyéfigﬁgﬂjﬁy@ﬁgf@nelenents in the figures and in which
FIGURE 1°Ts a top front_ perspective view of the QLO adapter frane assenbly
i ncorporating the d8hc@ppscst tHeETeiRIRI oRf the invention is to
15 provide a new and improved shielded electrical connector
for mounting on a printed circuit board in association with
an adapter for receiving a complementary mating connector.
In the exemplary embodiment of the invention, the
connector includes a dielectric housing having a forward
20 mating end and a rear terminating end, with a plurality of
) terminal-receiving passages extending therebetween. A
plurality of terminals are received in the passages and
include tail portions projecting from the terminating end
of the housing for connection to appropriate circuit traces
25 on the printed circuit board. A one-piece stamped and
formed sheet metal shield is mounted about at least the
rear terminating end of the housing. The shield includes
at least one integral ESD clip projecting downwardly for
insertion into an appropriate mounting hole in the printed
30 circuit board. The shield includes at least one integral
contact arm projecting forwardly for engaging the
complementary mating connector. The shield includes at

least one integral grounding tab projecting outwardly for
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FIGURE 2 is a top rear '‘perspective view of the assenbly and show ng the

- board nounted connector; FIGURE 3 is a bottom perspective view of the 15
adapter frame assenbly and board nmounted connector; FIGURE 4 is a view
simlar to that of Figure 1, but including the plug-in connector; FIGURE 5
is aviewsimlar to that of Figure 3, but including the plug-in connector;
20 FIGURE 6 is an expl oded perspective view of the adapter franme assenbly,
in conjunction with the board nounted connector; FIGJRE 7 is an expl oded
perspective view of the board nounted connector; 25 FI GURE)Gyls
perspective view of the board nounted connector taken at an opposite angle

fromthat of Figure 6; EI.GJURE 9 is side elevational view.of the board
nount ed c&M%ﬁﬁfh? EgéFﬁaﬂﬁggﬁ)iSTgepégéﬁzgﬂ%ﬁ§%ﬁé%Fo?galgmsI(f%%ich can
be retrof iinteshont grcendicsy d ewopnbedctangeddwnwatdEygivwesBruEctRI@IRE 11

is an expl.oded p I\& Vi an.altecnate odli f i ard
nount ed c&%%e%?o%%zﬁ%&ﬁﬁgg}%lé?%d%%aoglEFE%EEq%ﬁ ?ang%gﬁggggfﬁﬁggﬁﬁgM/of
t he board aakd ed connector of Figure 11, in assenbled condition; and

FIGURE 13 is a side ﬁé%ﬁ%é%ébd\/&@y Qly t he, Dogy de MRURLEE | GRINGCTQL, Of
Figure 12. 5 10 J U N 2003 Detailed Description of the Preferred
Enbodi nent®Ref & riqRy it heari aniRRi i9f it era bkt ai |2 Rk of the

ground contact arms project forwardly from the pair of side

walls. The grounding leg projects downwardly from the rear

- wall. The grounding tab projects outwardly from the top

10 wall. A palr of the ESD clips project downwardly from the
pair of side walls.

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

15 ings.



first to Figures 1-5, d netal adapter frane assenbly, generally designated
- 16, is designed for nmounting a first 5 electrical connector, generally
designated 18 (Figs. 4 and 5), in an aperture in a panel and a second
~electrical connector, generally designated 20 (Figs. 1, 2 and 5), nountable
on a printed circuit board. The panel and its aperture, as well as the
printed circuit board, are not b shown in the draw ngs but are of
conventional construction. Suffice it to say, the apertgn UWQU he panel is
generally rectangular to receive the front rectangul ar J he adapt er
frame assenbly, as described hereinafter. Referring to Flgure 6 in

conj uncti t o] 5 1- adant st frame assenbly 16 includes four
mai n conpgpl BeEEQH Plon gt ¥ne q&eggrs%%dy, general ly designated 22; a
st anped and f or med Eheef@ah@reev@ﬁtﬂgehemywmyldesw@na&ear24behlsvadped and
formed shegt qﬁ¥$ e [ gretal 20
shutter ngﬁgggqhgéﬁgr e &ggﬁgﬁg{e t%BﬁbgegEﬁgfg gagﬂu??gr er 28 may
be di ecasedoflaiaRel - @hﬁe&ﬁ%ﬁﬁ%l%@teﬁpéﬁthSﬁlMMﬁhu}Qﬁn@#Jthﬁa?née

st agped aBHean@&Qtééé’E‘ SRé+ 891 Stes) HltRSalinBbakedod b ?e?ékgi%et' n
material . Gasket may be_stanped and forned froma 25 ryl.lium copper

mat eri al pPat®ed @W%%P%ﬂ%ﬁl%ﬁ%c¥¥ﬂthﬁPeFF§Fn EPe%%E@uﬁEFéPnbUathEthcludes
a front wattosBatFidg @radefidé ngia rm:.t@ﬂgymé iedr drpeephagkbeadsd, a pair

The' ot do SEFFECFS GekEnE LETeason Borteiin woa THCEtt F VA Pl ug i h

connector 18 is |nsEEGUHElmtdsfEonbp%ﬁanuﬂperéﬁbcaﬁdeboaeﬂ ofnnket or 20

of ‘R de. vl Petss REP BLA At REP R EkRE B BaHPE S0H8% N 2008

openi ngs dpvengiporned in side walls 34 for receiving | atches of t he
plug-in connector, §G€iﬁﬁ0f2' Q%d Qeé n E&r eésb@c@lv%ﬂﬂgﬁ é%ﬂ@d a
| at ch groove 46 _are fornmed he out sI P eaCh side wa

cooper at i #§S&MPA Y5a@érr§a@@ﬁm§ c;fhesm@:zﬁ ﬁ@owﬁ# chmneet@éscr. bed bel ow.

SpeC| fi cal ly, st a”D?dG@R@ fpr red shest  BR! e s3H &4 € hg Gl Zf tpel udes a
Eémall and a _pair of e wal | s 50. (%t can be seen in Flgure 6 t hat

ast ng QPt85d§Q??el§s Lt 35 R At ek ed seePReCHRE si des 10
t hereof, and the topIGHRE d@ndssiaderiveat |ssimfldhecshtiedti of Edgetecanpl etely

close they, i.des . of ha ity of ventilating holes 52
are stanpeé% uggqyé %g t%' EHSH% g% ﬁé?ﬁ%Héggthe shi el ding cover. A spring
latch tab 54 depend§IGHBﬁ|éaGW S delenalsisOlayd tdhethatebli Rggwsecdver for
snappi ng Bﬁ%eﬁhglhéhﬁg %m@ﬂ¥¥ﬂ¢'%%(g%ﬁﬁghig§ pective side wall of the body

to_hold the cover on arm 56 depends from each side wall
of 2fhe cover and exféﬁ@?fiﬁrd&g@RyQ%Rkpdﬁﬂ|?ﬁ¥ﬁ%eFEéB§CYF€@ tdéEhgal | of

t he body, aaem@ci tflieaﬂa@t tofBafblPe hedycbaruiltivsertien itHd BBard
appropriate u hole in the printed circuit board to hold the adapter
f name ass@ﬁﬁggego 9558%d. A third latch arm 58 extends rearwardly of top
wal | 48 of the coveFIGURE &f dree,ar lexpEpdaid@rpér specassenbliigwcad héerount ed
to the C|£%g 8] g%ﬁh éd"é%ﬂﬁgd tal position by 25 using latch arnms 56) or
in a vertical position by using ‘at ch ar m 58. Finally, a pair of engagenent
taB® 60 depend fromFIGYREal B 4185 of toRreRective thew eaf tHee ebbareh

opposi te §b@%§e@fcb%h%%ﬂ@?“éﬁ%eﬁ‘%tF%HFEE6@59€éC£h ed hebpi Rabken s 30

St anped and fornmed sheet netal gasket 26 1's generally rectangul ar
correspon@ﬂ@@rﬁb6rectangular front receptacle 32 of body 22. The gasket

includes a pluralityrebrid exilkl @ staepedexiad ifpraTed iledt ff anws odral the

top and bottom thereof for snapplng behind front wall 30 of body 20 7 10
JUN 10U3 mounted connecto

30 FIGURE 10 is a perspective view of a shield which
can be retrofitted onto the board mounted connector of
Figures 6-9;

FIGURE 11 is an exploded perspective view of an

alternate embodiment of the board mounted connector;
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to hold the gasket .to the body surrounding front receptacle 32. The gasket
~includes a plurality of outwardly defornmed flexible fingers 64 on all four
sides thereof for engagi ng the panel about the rectangul ar aperture

~therein. The 5 gasket includes a plurality of inwardly defornmed flexible

fingers 66 on the top and bottom thereof for engaging an ¢ @&2 i shi el d of
pl ug-in connector 18. Shutter nenber 28 is nounted behind A ecept acl e
32 of body 22 by nmeans of a pivot boss 70 ~ 10 projecting from each
opposite end of the shutter nmenber at the top thereof, for seating into
grounded recesses 72 in side walls 34 of the body. A coil spring 74 is

wrapped about eact-piygs 89SSid0a Wik ARAASH eveads Of Ehe eid-opring

anchored to the shutter nmenber and'to the body in a 15 manner such that the
spri ngs MR ehETMATET @ENBEAUES dlel PRAF TOWR1TOF AL erti ™ gure 1,

i.e. closing frontpimtlaszll% %ZSlaaee}?@u&t@bnaﬁnb@éwl &£ athomidal |y
opened agai nst _the bi asi ng ngs by engagenent with plugin

Sp
connect@FNﬂ?%@MﬁPWW@FE%ﬁn%gtBFngeiiéerted into the 20 front receptacl e.
Referring specifically to Figures 4 and 5, plugin connector 18 can take a
wi de variety of configurations. For instance, the plug-in connector could
be a converter nodul e which carries signals at high speeds, such as in the
25 gigabit range. Such converter nodul es receive high speed signals and
transfer and maintain the signals at high speed for transm ssion to board
nount ed connectors, such as board nounted connector 20. Although not part
of the invention herein, the plug-in converter nodule includes a pair of 30
receptacles 18a at the front end thereof and a mating end 18b (Fig. 5) at
the rear end thereof. A pair of flexible latch arnms 18c on opposite sides
of the plug-in connector include |atch hooks 18d for snapping into |atch
openings 42 in the side walls of body 22 of the adapter frane assenbly. 8
1 0 JUN 2003 Referring to Figures 7-9 in conjunction with Figures 2, 3, 5
and 6, board nounted connector 20 includes a one-piece housing, generally
designated 76, unitarily nolded of dielectric material such as plastic or
the like. 5 The housing has a pair of forwardly directed side arns 78 for
positioning the housing within rear receptacle 38 (Fig. 6 ) of body 22 of
shi el ding cover 24 . The housing has a forward nmating end 80 for mating
with rear mating end 18b (Fig. 5) of plug-in connector 18. The housi ng has
a rear QO termnating end 82, with a plurality of term nal-receiving
passages 84 in the housing extending between mati ng end 80 and term nating
end 84. A plurality of termnals, generally designated 86 (Fig. 7) include
forwardly directed contact portions 86a 15 for insertion into
term nal -receiving passages 84 in the direction of arrow "A". The contact
portions of the term nals engage appropriate contacts wi thin plug-receiving
connector 18. Each term nal 86 includes an enl arged body portion 86b having
teéeth stanped in the sides thereof for 2C securing the termnals within
housing 76. Each termnal 86 includes a tail portion 86¢c projecting
rearwardly fromrear end 82 of housing 76. The tail portions include
ri ghtangl ed end portions 86d for insertion into appropriate holes in the
printed circuit board for connection, as by 25 soldering, to circuit traces
on the board and/or in the holes. Board nmounted connector 20 includes a
pair of ground nmenbers, generally designated 88. Each ground nenber is
stanped and fornmed of conductive sheet netal 30 material and includes a
securing body portion 88a for insertion into one of a pair of passages 89
in housing 76 in the direction of arrows "B". An abutting body portion 88b
of the ground nenber abuts against rear end 82 of housing 76 when the
ground menber is fully inserted into 9



1 0J UN 2003 passage'89. A ground contact arm 88c projects forwardly from
securing body portion 88a for engaging a grounding shield of plug-in
connector 18. A bifurcated ESD clip 88d projects downwardly from abutting
body portion 88b for 5 insertion into an appropriate nounting hole in the
printed circuit board and for engaging the plated inside di arret er of the
hol e, the plating being of a ground circuit. Board m)un'hgﬁ jgctor 20

al so includes a tail aligner, generally designated 90, nte o rear end
82 of QLO housing 76. After termnals 86 are inserted into the housing in
the direction of arrow "A", and ground menbers 88 are inserted into the
housmglnt edlrectlon of arro " 90|s nounted to the
housi ng2&# SIS LR s 5 e cludes a pair 15
of side walls 90aRuﬁ&tr&11d1g1gof rt@m drh@hh@@ Wal l_:;r@@belﬁakﬂlelﬂgla pkngal ity of
aperturefs Qcthr% hmetrE ortlos 8dt_9 ateermnal tre%xtend

wher eby tREY aF? ANPHSS ng*€ Ffﬁ nt AT T ?ﬁo &r mposFFFSﬂ‘P b’ and

spaci ngg@hethél@m@ﬁermrgnaomd 0161 hies téesd graéd for moeattnqna fttos& precise
2Q arra I i nt r tes Qv 90d are
fgr med ?ér}%t ﬁgqé%fim %f%tgalrfdesg%% ?al an%qgn%etc%\% n (ﬁg 9%E gr ound
menber s 588 tin saamanezzétmh@ gmLmdpﬁﬁﬁ‘éeraé’ldan@l e,sgmd% EQ«GESDlCélll ps 88d.
The oroeuemchave di yergkagiyoudis Ahade bacifsigye gui dingadhe)25 edges of

t he ground members Tnto the” grooves. air of apertured mounti ng bosses
90f pr oF@é@tﬁ&]wﬁar%ﬂyaoPrbBF?QWF\kﬁFPlgo B X -he hﬁlpaﬁﬁénéPdf &5t ecei vi ng

a pai r %;pé”ﬂtlﬂlté NG POFEs 194 deped ﬂgnfé@ffthl@@&llﬁtg béef® gdednd@ purposes.
A pair of |atch ggguéders 909%on t UtSI des of side walls 90a snap
h

oVer a FRPTofn SHourds "QBarp?r eEPPﬁSnFFB hEOPEEFIGFPHe housi ng
to | ock sdfe it litaldgneay t mﬁ@@ﬁ@u@mm ik tisé | yanalchantenedallatch boss
90h prol ect.s outvvardl from.eac SI d e tal I| er and

t hree charﬁtearneof'&lﬁaa:t CT‘I 5SS6¢ Vo5 g%?ngorgg%ang%% 2003 upvvarqgl y from
housi ng ad&fter cﬂmamee.Ss)/enﬂDlmtim@ @esdnrelbeldtherebnafasrdescrl bed bel ow.
Figure 10 shows a;slaumed. and £ouled gelaleahield: genpral by deyionat ed 96,

for nmounting over tail gner 90 after the tail igner is nounted to
Rdusi ng 176 of %ﬁﬁ?"ele%uﬁ%’éﬂecoﬁﬁé@mlmo 16The1T$<Fﬂ‘é‘Ii%S| siehapp&didnto tail

al i gner QhduheanNs @faneldai 1 of a@ﬂééé}ées n9e7ta1n H&ﬂys,l d@e‘f@ﬂa&l@f t he
shield for sn%\ptprﬁcf ver latch bosses ai 1’Eﬂ?ner and three
aper t ur &£GAD hé%iopof SERBPERe Fhie ﬁ%‘p‘pﬁlrﬁ%‘ eFV4tch bosses
95 of t heerhatsiing deshphatéde24hi el dt&ﬂnpeéoandS;ﬁeormbdca&:leyat stetelld 96 is a
box-1i ke_structure_havi i.r_of t egr al side gro in s 100

bet ween gfs;;(aelq:r oige&Jetrs?ilng’ta %lf@ftfecép E%Qag‘l—’dﬁé e%ga%erréjean% grbtt (Fig. 6)
&0 shi elghivigenveenerls genevandy tdes ignadel ng8coveBosty the addgbter frame

assenbl y, h I f e npectof £0@n Aihe. cover
slide bestlr}lf\u;eéeér}ﬂt a@gﬁ%bg 29 még R L@%éa?ﬁﬁe) g%l er%de%?P%IldQS% CE:ILI’I be

gpl oyediae i glot r oﬁhtleé@r%&@né?ﬂ"?% ot oFRde DEMIS tRTER@Lt PBA FFAFMSShnect or

: Frorﬂrcﬁldg%@r&% 2@ t@fel haathirglad epgagedgreupd neniersgilB8. diirgures
11-13 show an, ternésl eafenbggl ment f a board nougt;(rj concﬂegtor &general |y
desi gnat®F 208+ Thi s>3F tet nafe Bhho me*rﬁ MHeq halBoard Wunt &8 c hnect or
i12e! udeSo@ryﬂo]wmmg déppar pl meakirtiglof pletednalws tB6 and keriZfhtt aidiral i gner 90
i denti C%ll orotﬁa housing, termnals and tail aligner described above in

rel ation'to board mounted connector 20 shown in Fi gures 7-9. Consequently,
li ke nuneral s havePbreanstppered bodpi Q& dndludsgs car fsopsndiadd t3P t he

descri pt ﬁbatqu%e'fanﬁJgata' PRk AnGhauresréng. rbBedacoBNest 0f R0A 2
unitary Shl el d, general I'y designated 102, |ncor orates the gDround cont act

arms and® ESBaMElf SR RIS e Lisn 36oRiEct oroR(r ear bridge

30 36 joining the side walls to define an open-bottom rear

receptacle 38. Plug-in connector 18 is inserted into front

receptacle 32, and board connector 20 is received in rear
receptacle 38. Guide rails 40 are formed on the inside of
side walls 22 for guiding the plug-in connector. Latch

6



More particularly, shield 102 is a one-piece stanped and fornmed sheet netal
conponent having a box-like 11 1 0 JUN 2003 configuration defined by a
top wall 102a) a rear wall 102b and a pair of side walls 102c. An integral
bi furcated ESD clip 104 projects outwardly and downwardly from each side
wal | 102c for insertion into an appropriate nounting hole 5 in the printed
circuit board. An integral ground contact arm 106 prOjects for rdIy from
each side wall 102c for engagi ng the plug-in connector h& JU ﬁa

integral inside grounding tabs 108 project upwardly fromthe front of top
wal | 102a, between a pair of outside grounding tabs '10 109, for engaging
engagenent tabs 60 (Fig. 6) of shielding cover 24 of adapter 16. A pair of
i ntegral gPBERAFPAS | bgs 2T £0 %?%T%@t36bmﬁhﬁ?d”@¢ﬂﬁbn§?eé?”MaF?CEBYBnEor

i nsertion natahaapb@pmat;adplﬁs dohridte- o | Glgi aeb@aweanﬁeieﬁna@ﬁe@ctl on,
as by sold t.he 15 board and/.or theégol es.

Shi el d 102Eri gEE %58833 g%a%%é;%dﬁgﬁgléﬁﬁﬁééfgﬁgfﬁﬁ Fﬁ 8t &6€i on of

arrow "D' bkktgidel) adnt |e|adhat chidperdalrles 42 for sideopetrdésitf2cwatht he
shieLd sna hi_nd cha ered I tch bosses, 90h_pr 'e ing.outwardly from 20
Si degwal I sggg'gonfentgl al |hgn¢§‘r G and’ a52 ap%r u?é%lli‘.gg §?Tﬂﬁe top of the
shi el d snap behind | §1p@|¢1lios:@ésly% statped opndf fdwnédusihert | meaddi ti on,

around_contagkgid 100 Ve, cohandsd muntong, seet uans 008 oL, | pser i on

into passages unting sectirons have st anped
i n opposi t §16@ges lilfer2of féﬁ slarvibe) FAED fLRe Floasts ¢ neleki dieshsthe

housi ng wi tRicB 1t B ang%s opERe'a%f (Eh% toi ahd %Q%e‘s%eﬁe%‘{r efhet @ibRish the
housi ng and_the tai be understood t t he i nvention may

be 38 enbo&h@&epﬁ OFWQ' (ﬁqg(W?%%r%P@n%h@%twﬂ%bar?fnbhﬁr6HFF%€1§§'r|t or

central chabaetrerdod s d her €D se TERepEBBE R dEXAMY £ Bnghenbedyy ments,

t herefore, re ta be considered in all_.respects as .illus rat ve an not
oot o TR LY R PR B RS R e et PUELEE A od o
the detail sop wed kéde walld ofldhe @hierNn@O@&V@E.CIaIBprlng latch

tab 54 depends from each side wall 50 of the shielding

15 cover for snapping beneath latch shoulder 44 of the
respective side wall of the body to hold the cover on the
body. A latch arm 56 depends from each side wall of the
cover and extends through groove 46 in the respective side
wall of the body, beyond the bottom of the body for

20 insertion into an appropriate mounting hole in the printed
circuit board to hold the adapter frame assembly to the

) board. A third latch arm 58 extends rearwardly of top wall
48 of the cover. Therefore, the adapter frame assembly can
be mounted to the circuit board in a horizontal position by

25 using latch arms 56, or in a vertical position by using
latch arm 58. Finally, a pair of engagement tabs 60 depend
from top wall 48 of the cover at the rear thereof, on
opposite sides of latch arm 58, for purposes described
hereinafter.

30 Stamped and formed sheet metal gasket 26 is
generally rectangular corresponding to rectangular front
receptacle 32 of body 22. The gasket includes a plurality
of flexible stamped and formed latch arms 62 at the top and
bottom thereof for snapping behind front wall 30 of body 20

7



1. A shielded electrical connector for nounting on a printed circuit board
_in associated with an adapter for receiving a conplenentary mating
connector, conprising: a dielectric housing having a forward mati ng end and
a rear termnating end with a plurality of term nal-receiving passages

"~ extending therebetween; a plurality of terminals received in said passages
and including tail portions projecting fromthe termnating end of the
housi ng for connection to appropriate circuit traces on thpeyggymigd circuit
board; and a one-piece stanped and forned sheet netal shield about at |east
the rear termnating end of the housi ng and including at |east one integral
ESD clip prol down for ertion into an,a rlate unti ng
hole in the ﬁlﬁﬂﬁi é_rg‘ecﬂla \{ﬁva B%a?lae 1?;1‘? Y 45t OHE ’r’?‘n?efgrrdgrlfo fact arm
proj ecti ngZ or vsméilgas‘kﬁt eingslgidgs t&@]ummlﬁgerdﬁrqumndng/ Gﬁ’ﬂ’lﬂ&ﬁ@d, at

| east one nte roundin tab r-0j ctln 0 en agi ng the
adapt or, f thbfea]g %g %f %ﬂ%l %/ rtcfir %I y for
connect i orthe) aan@ripraimmat eh@rowmi:a:mgmllar a@eb:melrmr|meﬁecerU|Theboard.

2. The sméﬁékgk +$giﬁ&8§| Cgﬂﬁ?ﬁﬁ?gyogch M%?%f&“ﬁé? %%?f%f%

|ncludes a a pair rde a pair of
said gr ounﬁjlmlf%lcﬁﬁapﬁs tﬁillertélﬂ iand fb@*w’a@ﬂl yhereait ﬁ@rpangecsflm deiwal | s.

3. The shlg,litgjgpl@}egﬁiégal Ogog@ggtgh QBnﬁ'e%‘t'@S‘rz jwherein said at |east one
groundi ng | eg projects downwar méﬁgr omsaid rear wall. 4. The shiel ded

el ectrical connectorSBRtERRi nite rerf saSd BOWESSt Hehigrdurfdionttab
prOJ ects %d@ﬂé&lér@m sakd By Wabl .byp. méhasshi €l @lefbﬁ}@@t bogal TEnnector
aim2, including_.a Bal gf sai d, ESD cllag%&ﬁ]o ei'(é:tln wardly from
the é)al r NI YR WRY| STOM §8Ch gPROSIFE SR W ’Eiébe ctdtcal
connect or ftiectap ntﬁewaefel ﬂosasdaahnbeaslttoo@eogmamﬁlmémes)rm et s
downwar dl v, {ég %g r3elaro 7 The g‘hl el dfd el ectrlﬁal caonnect ot of

claimb5 wherern"ea Ieas ne gyoun ng Jfabs%rOJ ct's ot wardh %/ rom
sai d top weihout 8ea¢hepemoel deb el Het rwtilh cppoetter eofdsclcel mle whei ki n sai d

at | east ofg: grOURNLAG: LA BT heCL i douovRLbY, T LOM 881 thiegbayald o9 A

shi el ded el'ectrical connector nmounting o printed circul oard in
assbei at eHFERT afiVgHaphefr foe FeEéngsndidscohA esrﬁé%ﬁ%ﬁly TRIPe tdnnect or,

conpri si ngcl@selaebeetlrtuemcwl BgenvuRt imignar Pl Uy aki by @f1 d8ig NedSnwhi ch
include tail porti grolqe}g qﬁléfrom t%ﬁbhousl nqqlfor connection to

appr opri at 8°CFPEGF et? ces £ ORT MPREPST r 1% § 2 B Ot Cahtl LR ece
st anped an@lgémgedtlseneﬁtasmt@loﬁhttm dpmn@tseﬂyt@nghgeinenm\mgthtpmgfe he tail

portions of_t al a di t st onelneral ES cllpfor
Phser t1on Tt SORRERESPop A hothE: SOMAE T {he RPEAred A Bonr d
at ?@ast oﬁ:eomhtegcaptegﬁe'act armfor engagi ng the conpl enentary mating

connector, at |east ﬂeeew&ﬁgr eioees.@uegupgr tabri 8,-80920404 5t hey gdapter,

and at |east one integral groundn or connéction to an appropriate
ground ci r&®i $OBRSERET pt P nEed E?]F%Lﬁtwb%%r‘éﬁrﬁ%tyﬂl% Ot HEr el et ri cal

connect or pdrchakfudceheneid ;smgiisfhl ebﬂneaebydeeuadt o waldonverear wall
and 3 Pal oo TLO Bk St 40 2 GRLE o 3R el coptact At
el ezbri cal grganitt sangke . cl Sun:hl@omdverrejer saidoh 1ats Imimeh:;ghnwxdeeg | eg
proj ects dS%QMQiQ'Xnér893§§%é&réﬁﬁ ﬂ%ﬁﬁtain:g%e signals at high speed
for transmission to board mounted connectors, such as board
mounted connector 20. Although not part of the invention
herein, the plug-in converter module includes a pair of
30 receptacles 18a at the front end thereof and a mating end
18b (Fig. 5) at the rear end thereof. A pair of flexible
latch arms 18c on opposite sides of the plug-in connector
include latch hooks 18d for snapping into latch openings 42
in the side walls of body 22 of the adapter frame assembly.

8



10 J U N 2003 12. The shielded electrical connector of claim 10 wherein

. said at |east one grounding tab projects outwardly fromsaid top wall. 13.
The shi el ded el ectrical connector of claim 10, including a pair of said ESD
~clips projecting dowmmwardly fromthe pair of side walls. 14. A shiel ded

el ectrical connector for nounting on a printed circuit board in associated
with an adapter for receiving a conplenentary mating connector, conprising:
1 a dielectric housing nmounting a plurality of termnals “hhmqmﬁnclude tai
portions projecting fromthe housing for connection to a%proprlate circuit
traces on the printed circuit board; and a netal shield nmounted to the

housi ng about the taidrporiiong Ofpihe ber mial spand,h ﬁygigﬁeq&ié}past one

ESD clip for insertion into an appropriate nmounting hole 1nt printed

circuit bIHTHTR 4east DieYrfoumPadchied @B s igugidfy irrrd udes

conpl ewentaaran@%iaaecwxgoﬂr?, agdnatah egstaenigiamdnBg tah 2911 ®hgagi ng
the adapter. 15, The shiel ded electrjcal connector of, claim14 wherein said

at | east G PFDIHIHF 1B RRELE Tt vRF P V2T RMASEHE 2bFhRiiikers. The
shi & ded ehractidwing onaecs opaot 6Farprddralpchudiclrd «d RAIde GfrngaiTh ESD

“an’a PR RS AR Rhe bORs A REthLS mfef pprceptacie 38 (Pig.
@hi w) 8AFHT} xshi d6dY)c8l] ®f shielding cover 24. The housing has a
a) cal cal e el o) salealealeal gal eal cpleatgalseheakerladlorl alealgs] oal oal
U Z! h! %&( ({Ewarhc®)Y] ek rihgalsatenheakod] &) caffts] dwjusuna|lesm]a atdasa] cal] ca
] cajga] cal @@Jﬁﬁl&@ilmﬁé cfd cq}cal & herahdts, (eHRMIZAMATAREA ing

=177?D?>@ A* C+CFFFFNIW _ , _
N* NN} xsni P §828 T ] © djt e e eeqrignakeeese apebiea] e & cal cal ¢
a] ca] ca] cadxa] caheai £l cg] eakcahcal cal NeOAPQ RSTTTsUUSVWAY+[ . [ <[[ FA\\ ] A

2] cal oa) cal oa] o( 4 od EHEA CHte Ao L HORR Loy SBOREET 1V S SOMTRE (e o \e
$1024]&' I()eIS:fg:. lv)?/@h(':)lg}&%p%a&v(a)ﬁ]{%/ dilrect?d\cglilgc?/é:éjgértiolns 86a
TS0 O GET) S SEt DR (Y SO (5 1428 B R b o O GRog R -
| 109608 g)-Mro)@/ﬁKILQI)- IQ\ﬂO@rOIC@ 10@ : t 10‘9)@;&' (C)C?Htgic'lt)‘ymor(t)il-orﬁs | o:f the
USR0S o MO Ll SUHEHE U BB S vine
connector 18. ach terminal 86 includes an enlarged body
portion 86b having teeth stamped in the sides thereof for
20 securing the terminals within housing 76. Each terminal 86
includes a tail portion 86c¢ projecting rearwardly from rear
end 82 of housing 76. The tail portions include right-
angled end portions 86d for insertion into appropriate
holes in the printed c¢ircuit board for connection, as by
25 soldering, to circuit traces on the board and/or in the
holes.

Board mounted connector 20 includes a pair of
ground members, generally designated 88. Each ground
member is stamped and formed of conductive sheet metal

30 material and includes a securing body portion 88a for
insertion into one of a pair of passages 89 in housing 76
in the direction of arrows "B". An abutting body portion
88b of the ground member abuts against rear end 82 of

housing 76 when the ground member is fully inserted into

S
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passage 89. A ground contact arm 88c projects forwardly
from securing body portion 88a for engaging a grounding
shield of plug-in connector 18. A bifurcated ESD clip 88d
projects downwardly from abutting body portion 88b for
insertion into an appropriate mounting hole in the printed
circuit board and for engaging the plated inside diameter
of the hole, the plating being of a ground circuit.

Board mounted connector 20 also includes a tail
aligner, generally designated 90, mounted to rear end 82 of
housing 76. After terminals 86 are inserted into the
housing in the direction of arrow "A", and ground members
88 are inserted into the housing in the direction of arrows
"B", tail aligner 90 is mounted to the housing in the
direction of arrow "C". The tail aligner includes a pair
of side walls 90a upstanding from a bottom wall 90b having
a plurality of apertures 90c through which end portions 864
of the terminals extend, whereby the tail aligner aligns
and maintains proper positioning and spacing of the end
portions of the terminals for insertion into a precise
array of holes in the printed circuit board. Slots or
grooves 90d are formed in the outside of sides walls 90a
for receiving edges 92 of ground members 88 to stabilize
the ground members and especially ESD' clips 88d4d. The
grooves have diverging mouths 90e to facilitate guiding the
edges of the ground members into the grooves. A pair of
apertured mounting bosses 90f project forwardly of bottom
wall 90b of the tail aligner for receiving a pair of
mounting posts 94 depending from housing 76 for guiding
purposes. A pair of latch shoulders 50g on the outsides of
side walls 90a snap over a pair of latch shoulders 95
projecting from the rear of the housing to lock the tail
aligner to the housing. Finally, a chamfered latch boss
90h projects outwardly from each side wall 90a of the tail

aligner and three chamfered latch bosses 95 project

10
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upwardly from housing 76 for optionally mounting a shield
thereon, as described below.
Figure 10 shows a stamped and formed metal
shield, generally designated 96, for mounting over tail
5 aligner 90 after the tail aligner is mounted to housing 76
of board mounted connector 20. The shield is snapped onto
tail aligner S0 by means of a pair of apertures 97 in the
side walls of the shield for snapping over latch bosses 90h
of the tail aligner and three apertures 97a in the top of
10 the shield for snapping over latch bosses 95 of the housing
to hold the shield thereon. Specifically, shield 96 is a
box-1like structure having a pair of integral inside
grounding tabs 100 between a pair of outside tabs 101 for
engaging engagement tabs 60 (Fig. 6) of shielding cover 24
15 to common the shielding cover of the adapter frame assembly
with the shield of the plug-in connector. Tabs 60 on the
cover slide between tabs 100 and tabs 101 of the shield.
Shield 96 can be employed as a retrofit component to
provide EMI protection for connector 20. Front edges 96a
20 of the shield engage ground members 88.
Figures 11-13 show an alternate embodiment of a
) board mounted connector, generally designated 20A. This
alternate embodiment of the board mounted connector
includes a housing 76, a plurality of terminals 86 and a
25 tail aligner 90 identical to the housing, terminals and
tail aligner described above in relation to board mounted
connector 20 shown in Figures 7-9. Consequently, like
numerals have been applied in Figures 11-13 corresponding
to the description above in relation to Figures 7-9. In
30 connector 20A, a unitary shield, generally designated 102,
incorporates the ground contact arms and ESD clips of
ground members 88 in connector 20.
More particularly, shield 102 is a one-piece

stamped and formed sheet metal component having a box-like

11
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configuration defined by a top wall 102a, a rear wall 102b
and a pair of side walls 102c. An integral bifurcated ESD
clip 104 projects outwardly and downwardly from each side
wall 102¢ for insertion into an appropriate mounting hole
in the printed circuit board. An integral ground contact
arm 106 projects forwardly from each side wall 102c¢ for
engaging the plug-in connector 18. A pair of integral
inside grounding tabs 108 project upwardly from the front
of top wall 102a, between a pair of ocutside grounding tabs
109, for engaging engagement tabs 60 (Fig. 6) of shielding
cover 24 of adapter 16. A pair of integral grounding legs
110 project downwardly from rear wall 102b for insertion
into appropriate holes in the circuit board and for
connection, as by soldering, to ground circuits on the
board and/or in the holes.

Shield 102 1is &eassembled to Dboard mounted
connector 20A in the direction of arrow "D" (Fig. 11) until
latch apertures 112 in side walls 102c of the shield snap
behind chamfered latch bosses 90h projecting outwardly from
side walls 90a of tail aligner 90 and latch apertures 113
at the top of the shield snap behind latch bosses 95 at the
top of the housing. In addition, ground contact arms 106
have enlarged mounting sections 106a for insertion into
passages 89 in housing 76. The mounting sections have
teeth stamped in opposite edges thereof for skiving into
the plastic material of the housing within the passages.
Therefore, shield 102 is secured to both the housing and
the tail aligner.

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

12
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the invention is not to be limited to the details given

herein.
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We Claim:

1. A shielded electrical connector for mounting on a printed
circuit board in associated with an adapter for receiving a
complementary mating connector, comprising:

a dielectric housing having a forward mating end and a rear
terminating end with a plurality of terminal-receiving passages
extending therebetween;

a plurality of terminals received in said passages and

including tail portions projecting from the terminating end of

the housing for connection to appropriate circuit traces on the
) printed circuit board; and

a one-piece stamped and formed sheet metal shield about at
least the rear terminating end of the housing and including at
least one integral ESD clip projecting downwardly for insertion
into an appropriate mounting hole in the printed circuit board,
at least one integral ground contact arm projecting forwardly
for engaging the complementary mating connector, at least one
integral grounding tab projecting outwardly for engaging the
adaptor, and at 1least one integral grounding leg pfdjecting
downwardly for connection to an appropriate ground circuit on
the printed circuit board.

2. The shielded electrical connector of claim 1 wherein said
shield includes a top wall, a rear wall and a pair of side

) walls, with a pair of said ground contact arms projecting
forwardly from the pair of side walls.

3. The shielded electrical connector of claim 2 wherein said
at least one grounding leg projects downwardly from said rear
wall.

4, The shielded electrical connector of claim 2 wherein said
at least one grounding tab projects outwardly from said top
wall.

5. The shielded electrical connector of claim 2, including a

pair of said ESD clips projecting downwardly from the pair of
side walls.



Il Y10% & ()- 10M 10M 10M ; 109%V& ()-!)" $10%v& ()-/! ° $10%m®& ()-/!"
C$109Y& () -/ FGHI 1 JKxV4dY: 1 FO40%& ()-F.!  FO40%& ()-F. ° FI40u%& ()-F.1°
FOL0%&' ()-F.!1  FIL0%&' ()-F.! FIL0%&' ()-F. KLMMMMWN{\= 11"

109G& ()--! FnlO%G& ()- 10: 10: 10: @;10% & ()-!  F940%& ()-F.!°

FOA09%& ()-F. NNN NN N*NNcObC !'!  #109& ()-'f#109%& ()-: &LO% () -, glO%& () -

15
10 JUN 2003

6. The shielded electrical connector of claim 5 wherein said
at least one grounding leg projects downwardly from said rear
wall.
7. The shielded electrical connector of claim 5 wherein said
at least one grounding tab projects outwardly from said top
wall.
8. The shielded electrical connector of claim 7 wherein said
at least one grounding leg projects downwardly from said rear
wall.

) 9. A shielded electrical connector for mounting on a printed

circuit board in associated with an adapter for receiving a
complementary mating connector, comprising:

a dielectric housing mounting a plurality of terminals which
include tail ©portions projecting from the housing for
connection to appropriate circuit traces on the printed circuit
board; and

a one-piece stamped and formed sheet metal shield mounted to
the housing about the tail portions of the terminals and
including at least one integral ESD clip for insertion into an
appropriate mounting hole in the printed circuit board, at
least one integral contact arm for engaging the complementary
mating connector, at least one integral grounding tab for
engaging the adapter, and at least one integral grounding leg

) for connection to an appropriate ground circuit on the printed
circuit board.

10. The shielded electrical connector of claim 9 wherein said
shield includes a top wall, a rear wall and a pair of side
walls, with a pair of said ground contact arms projecting
forwardly from the pair of side walls.

11. The shielded electrical connector of claim 10 wherein said
at least one grounding leg projects downwardly from said rear
wall.
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13. The shielded electrical connector of claim 10, including a
pair of said ESD clips projecting downwardly from the pair of
side walls.

14. A shielded electrical connector for mounting on a printed
circuit board in associated with an adapter for receiving a
complementary mating connector, comprising:

a dielectric housing mounting a plurality of terminals which
include tail ©portions projecting from the housing for
connection to appropriate circuit traces on the printed circuit
board; and

a metal shield mounted to the housing about the tail portions
of the terminals and including at least one ESD clip for
insertion into an appropriate mounting hole in the printed
circuit board, at least one ground contact arm for engaging the
complementary mating connector and at least one grounding tab
for engaging the adapter.

15. The shielded electrical connector of claim 14 wherein said
at least one grounding tab projects outwardly from said top
wall.

16. The shielded electrical connector of claim 14, including a
pair of said ESD clips projecting downwardly from the pair of
side walls.



