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1, SPEEI.FI CATI ON ELECTRI CAL CONNECTOR FOR SURFACE MOUNTI NG TO A PRI NTED:
CrRCUIT BOARD Field of the Invention This invention generally relates to
el ectrical connectors and, particularly, to an electrical connector
mountabl e to a substrate such as a printed CIFCUIt board for  grounding and

| ocki ng thereto. Background of the Invgntlﬁn In_.“the electronics
I ndustry, el ectrical connectors ar prlnted circuit boards,

such as by right angled WD%EE T ntocircuit

traces on the boards. Ty ﬁﬁ‘]% ,fg“eA gz f&%&?&&é& are nount ed
onto the printed circuit Doards y'aULUHH = metrods, and tne el ectrical
connections are made by sol dering the connector tern1na|s to the circuit

traces on the feaAldor hd ej,{‘;gﬁ&rorj R nmet hods for exanple. The connectors
may i nclude sonme form of Tock[n retention feature to hold the

connectors to the boar dSPHf, 1P e%HH??l grnexa} ¥ndsifses cbomBirRETisatur e
to ground a smcﬂnédnbnﬂfﬁﬁdeppﬁhéﬁﬁlaflyhet@onneCéDéctﬁleagr&bhdebtaee on

t he board, S i on | u

bl st od-t hr o RERTReHIE 8 87sfbsfrE e ANAD o AREs LS 8hrBuse popra
connect or of tfexr Mmg @esi:rhmrw)cm@-n@:d(nom in the electrical
connector industry as a mniature or sub-mniature D connector assenbly.
The connect or assenbly i ncl udes a plug connector and a receptacle
connect or,. eacFRAFHE SR Rsif B GUE | ng containing a plurality of

mat i ng termnals or contncts the orgdesctponbeel d agauseiryRF/ EMiectrical
~interference, anrexteglor nmet al or gogeucttvg é X gall .encl .o es the
housi ngs. FIRANESh AT BRTred BP PELPTE tF%EFV 8 Sﬁﬁ 't §%FRe
ground traces kn rhghprlangalbdtl mount ibgar dfor electrical connection to
circuit traces on the boards. Typlcally, the electrical
‘connectors are mounted onto the printed circuit boards by
automated methods, and the electrical connections are made

by soldering the connector terminals to the circuit traces
on the boards, by reflow or IR methods for example.. The
connectors may include some form of locking or retention
feature to hold the connecters to. the boards and, in -
addition, may include a commoning feature to ground a
shield or other component of the cornector to a ground
trace on the board, often by insertion of a commoning
element through a plated-through hole in the printed
circuit board.

One type of electrical connector of the character
described above is known in the electrical connector
industry as a miniature or sub-miniature D connector
assembly. The connector assembly *ncludes a plug connector
and a receptacle connector, each having an insulative
housing containing a plurality of mating terminals or
contacts. 1In order to shield against RF/EM interference,
an exterior metal or conductive shell typically encloses
the hbusings. The shielding shells' are effectively
grounded to the ground tfaces on the printed circuit board.



2 One of the problems in utilizing such mniature connectors in conjunction
with printed circuit boards is maintaining proper position of the connector
and the connector terminals on the bogrd during processing, as well as
maintaining the integrity of the solder joints between the connector

term nals and the board during, subsequent mati and unmating. In
particul ar, right angl E€R®nPfgthedrEghiens mnﬂ%ﬁtllzlé’ﬁnﬁé’&*br'@nla%
as  boar d- noconescsotei fhaicons uRctdribe LTS, ﬁiﬁté’éym&ﬁhﬁaboaﬂﬁs is

t herefore ca g ocessn ng . of onnector 1o the yi ng
board, i.e gﬁ‘g'r%? #‘? (fglhogf eré’d’stlmtqw Sgaraﬁ e 1CrnRe ?%‘8? ‘#J q"g'{?c
that the surfeRRNester tewninaks tdre ther bpnaﬂsdarenglmvmmlsmq, s twed 1

sol der pads cbglxﬂalﬁeéﬂﬁih gthet Ehéesil&tszew' fple s ofhiwttsstﬁi tudbd €
connector falling off of rinted circuit boar atog I mat el y

causi ng darrag‘l'ah%rcﬁf‘gﬁﬁﬁﬁg Winadforand, the BoRrd SUFfage SHhsAquent
connect ors Whiathitig\end airatatigla. hitghpartisglang ﬂf@mlaﬂggié)r&ﬁﬁfﬂgaﬁ%cto

rock and ot he onpr e the |nt r|ty of the surface nou sol. der
joints duri ngé%éfc%atllﬁémgﬁd ulnBEEH r'lsn soff&ppl i¥Eat i ‘P’F‘?‘i"t‘?

nai | s" have hswninikture qunaneotoasseabbl asymmertelicale asmlrm:lfén’m-e

I nherent int S c&y ]mmi m!d]q.l r | tELn ails
al so are surf%ﬁ% #%&%te onto tﬁEl urfczecseSlo g g(t)%r 5@&'&{&3#rgéu%n
cannot pass R{eFRHEERY pd9ardy stlréngtmflt%ttpn bwmmiglemadectoortmd
dependi ng on péerd. Oy e lx%wn@hlrsegaeﬁt that! fife CONRLLO 'MARNE Y s may

cause rockin otenti ope | rc ficie
connecti ons g?é q‘[r}hee%ﬁ’ré‘f]aﬂag]f F °51‘“h8?‘ g‘ﬁ%l?%ﬁ‘ﬁ?’gr@d"t IR hol e
boar dl ocks hmldmemqatl Itihded d:mn haied;\.t]h:e tonmpaEror cipctibesurder iyt nthe

printed circyy ﬁ?@ﬁgrboﬁgli’ih r hgfangfsulgglrgqug,g_t1 tt%dsmcqﬁ:rddﬁg: bol%/‘\%ver,

if the retentlon orces betwee € connect circul oard

are high, thealtegethen, f‘él‘éé@a'@@b)(c@ﬁlu%yp%n@amq %rglhr%wﬂ%geecordl ngly,

Furthermore, right angle surface mount connectors
which have relatively high mating and unmating forces tend
to rock and otherwise compromise the integrity of the
surface mount solder joints during such mating and
unmating. In some applications, "fitting nails™ have been
added to connector assemblies to relieve some stress
inherent in the surface mount terminals. However, since
the fitting nails also are surface mounted onto the surface
of the board,' they frequently cannot pass a standard
pulling strength test in the mating direction and,
depending on their orientation with respect to the
connector assembly, may cause rocking'(and potential open
circuits), insufficient ground connections or other related
problems. In other applications, througr -hole boardlocks
have been utilized to hold the connector to the underlying
printed circuit board both prior to and subsequent to
soldering. However, if the retention forces betweén the
connector and the printed. circuit board are high, the
insertion forces are corresbondingly high and, accordingly,
the force applied manually or robotically to insert the



the force applied manually or robotically to insert the 3 connector can
cause danmage to the connector or to the boardlock if there is m salignnent
or inaccurate placenent. It therefore:t_ is inmportant in surface nount
applications, and particularly in right angle surface nount applications,
to adequately hold the connector to_the printed circuit board both during
processi ng anFCRNESHATy RN KAUSSHnERRdFet &4 hEheofANGRFAthePBaftier theo

prevent open toardillcwkdiEi tgesal U mih BithidhtioiUiaatkarataopNdcen@Aect i on
of each lead to the pri edtirc it _board. ,The gre ent, invengl on is
directed to satisfying that nesd and sdfvi AFPPR&EABFobrBns SHF $BGEseB°4Bbve.
Sunmary of thé@pphieatiionsinand particuhbardyoie, rigift g liensartace meuhd
provi de a new Reartg ekgcttd conpe ry 0 hes Sl r (desct.l.bed
for nmounting ?%?,}ailsdt?ggg\r{%?e; ggcha{%és@\ga pri ntgl, q-((lil I‘:(E'll}lét E‘%par d’é‘&%xﬁ t he the
exenpl ary enb®FIREEE Fingnly RRakd Rethrder BoY rPERFesSin@cadd ASSERBIYded

for surface manttilg ¢onfePtont €6 €heCWdar@oal thersoract ofoi pebvdas a

dielectric housie1rll_9 havi‘gﬂ_[a qEront facci a,rear. _portion and a base Eor,t i on

wWith a mounti 98 FacEHBHTROTRE 19 ¢ RRIQRF APEd 288 &R (2 H9%%. the, eBHREET ve
boardl ock i s somumeetion tdfe caahsilegdand ithel pddatedf cistuper boapdhavithg a.
| eg projectin e I 4 ckl ty i

boar dl ock-r ecgﬁxlvé%%gﬁgplert ur{r%% Jtr%eé%?%{%% %?r%%??s%}ggr?@.tﬂ%tsgtca%ﬁdand -

portion of th&ByLNd ddie wrekd emsord iisglusss@shéddven to a ground trace on the
printed circuit board. The first and second portions are generally planar

and general |y perpendi cul.ar to each other for- resisting novenent of the
housi ng reIatﬁ&@ﬂ%?ﬂH%;jggﬁﬂ;§¥ﬁﬁg%ﬂﬂt board in different perpendicular
directions. As disclosedreobijact| hechmyefonienr bfcltiesiAvention is to
provide a new and improved electrical connector of the
character described for mounting to a substrate such as a
printed circuit board.
In the'exemplary embodiment of the invention, an
electrical connector is provided for surface mounting to a
printed circuit board. The connector includes a dielectric
housing having -a front face, a rear portion and a base
portion with a mounting face mountable to the printed
circuit board. A conductive boardlock is secured to the
housing and includes a first portion having a leg
projecting beyond the'mounting face for locking reception
in a boardlock-receiving aperture in the printed circuit
board. A second portion of the boardlock has a foot for
connection to a ground trace on the printed circuit board.
The first and second portions are generally planar and
generally perpendicular to each other for :esisting
‘movement of the housing relative to the printed circuit
board in different perpendicular directions.
As disclosed herein, the connector includes a
conductive shield positionable against the front face of
the housing. The second portion of the boardlock is



conductive shield positionable against the front face of the housing. The
second portion of the boardlock is 4 adapted for commoni ng the
conductive shield to the ground traceson the printed circuit board. The
preferred enbodi nent contenpl ates stanping and form ng the boardl ock of
sheet nmetal material, with the first and second portions thereof conprising
pl ate-1i ke poRdpBRed fRE regmgpinge thier songyctiiye shiede fFeartdieodrdund
geneaﬁl lfé coptgase lbilaetnwi f:bintezé’heii‘:eeblz?fooa{*&.Segondl porti onhof- the |

oardl ock is generally anar ener ., perpendi cul ar to the secon
portion. The leg of theﬂ‘?r ﬁr%rﬁ%dﬂ %‘f‘ab?%eg% r gesEemPdakes, stawping
conf i gur at i onand| forning ochddodaaat ok lofr eheleti ngtapenateriad, asitly e
confined w t hj e n t rtur o] Js t h

printed cir cu#?r%garagﬁjdg %céglt’%bjtg)g)(:rtq: ;&,%ntsf.ea %%%Pakaﬁégj&gg%\gggéﬂﬁe-t%% <

i nvention wi | PopEiappar efire fkegmathd&hepfligwtngousian ef tikechdardbeck aken

in connectionguhéPallly SSEUMANY ikRBrdia¥hNOS. The S£BbteloPeeRbl Kid&Eh®f
t he Draw ngs The, { nveption which are believed to be novel

eatures of this_i C
are set forthPRFEROBaPE; EHPaPPRYALACK LS orRekR I LY RIanak and geneRakEY on,
t oget her wit hperpentiieallarand the advantagestibrl eofhe Nbyghef bersé first

W ih the accoRBRePRo o aihoBosPRLBRk RS T § EPdPanal T Tl o SO 4ehe y
li ke el ement srehathvef tgurtdee dpehidladk thecdl GURE dpésturgesopast ite heew
of a pri or arboRreakl #3thEANERE! Bbunds of the aperture and not project
through the printed circuit board.
Other objects, features and advantages of the
invention will be apparent from the following detailed
description taken in corinection_ with the accompanying

drawings.



FIGRE 2 is a perspective view of another prior art electrical connector;
FIGURE 3 is a perspective view of the boardlock of the invention; FlIGURE 4
is a perspective view of an el ectrical.connector incorporating a pair of

t he boardl ocks of the invention, nnunt%d to a printed circuit board; FlIGURE
5is an end elevatlonal V|em10f t he electrlcal connector and prlnted
circuit boar dB&f HES td & #ertical section taken

generally along line 6- Q‘h%f fEbﬁufés%f thﬁs Ei@i@dt%rpaml’chphkenbeilw@d
Preferred Enb%dlge Re erring to tQﬁl %g s |n reagter ,detail g res
1 and 2 sho SnPP¥eL e ¢t SHiTh paytdeaderity) ipo H%c?B?%

sur f ace nnuntedgamaxmqnlrmbd thventiohpatdgethiers wdi) rﬂnid%ﬁéﬁtsnahdy
nmeans for co i e h d..t.r e
T inted i v outhe, 88vhAtagdeitiloPbol MnslE Ht LGB BLAIA Rl 86500
connector to FﬁetbéafellRyﬂégrﬂﬁgCF#P§ﬂoﬂoth§nrénlcoalbﬂp§i°arvl§heth¢icaI

connector, geaebahbanqumu&éwhﬂéb 'inshﬂﬂﬂﬂﬁslikgl@éﬁéﬂéhd& numerals
sub- nlnlature n eChé%& he c nnectgafzgcludes a nltar dielectric or
I

insul ative hot FH CRETCFnate 1GYESTd G g general |y
desi gnated 14, and a pI m‘IIa;IUIRlEy Dflseampuﬁgpe’kﬁ:mmww aft lae lhﬂim'r ngrtw t h
the termnals i ions 18 for soldering to circuit traces on
the printed C|?§%%¥q dar & hﬂoﬁgfkd 12 of connector 10 includes a front face
20 and a nounting face ZZGMBﬁhQamsaa(PeﬂﬁpqntanxNI#Wc@ftabohher priar

essence, theatai lo1RALIQR3 YonheRiokd Of termnals 16 and nounting face 22

are coplanar for surface
FIGURE 3 is a perspective view of the boardlock

of the invention; )

FIGURE 4 is a perspective view of an electrical
connector incorporating a pair of the boardlocks of the
invention, mounted to a printed circuit board;

FIGURE 5 is an end elevational view of the
electrical connector and printed circuit board of Figﬁre 4;
and

FIGURE 6 is a vertical section taken generally
along line 6-6 of Figure 4.



mounting the connector to the printed circuit board. Shield 14 of connector
10 includes a shroud portion 24 defining the mating end of the connector
and within which termnals 16 extend for interconnection to the termnals
.of a conplenmentary mati ng connector (not shown).. The shield also includes a
peri pher al flanoe portlon 26 o05|t|onable aoalnst front face 20 of housing
12.  An i nt SRS HRESRIDL org 9 ihesh £g- dmbodinent hheral flange

26 at each end thereof Rembrtxe:rrrg nabesth@ arfamtng&o iar g&fﬁahﬁn ngetaia,
ground trace pLin It board Feet 30 are cqpl an

nmount i ng facgq%)}&rqs hous%ﬁg 1 c?"f alelxamgrlfel ongllep%Jfofe af® lfgldegﬂe of
t he probl ens ediedtyidal aonneohqest dlorlcsuxsfamat mpuntidng mot & npkidéedny
boardl ocks fQi;,RQpU i paa%f gRBECAEWAL & PLhiERd &Mﬁg i & guei ng

‘the 7 processing o nnect or, in pariicular portions

of the terni FAMNQHRHERS rsélﬁecl"t r°$cé'§‘eoﬁ°t"ﬁ’@°&9&'r ¥o 3 Hré’é!d'@t t&AcegPBuNd
straps 28 andHecelpridité@ nefircaitst beayaneahd ofmédies Cayte vidlidg va to

o
the printed |rcu rd in the direction of ou eade arrow "A' '
Speci fical | y, dc]a‘??q%at%és&c‘{%eat qer SIS Y% 3‘—*}5—3’ rally planar,
such as of sheet netal Refierrialg ahikste to pFagesegemerahlyppébpendrmular
to arrow "A" Wy et_sca_ﬁ{%q: ef %pé._ %%%Hé l, 2Xi3 e
connect or. There(?a}e W t g]::‘jOl? tr 3’ el fgrle[a; é‘aﬁesﬁp%frhgg%dl cul ar
to the Ionmiﬁxﬂ*ﬁﬂa%ﬁﬁ% °¥h§u@r@Gﬁda§PF&p§(ﬁﬁﬂ&ﬁﬁkpﬁalh@hetﬁ@ﬁWQQH%ﬂlng
relative noveRifudd waen dﬁne;aiqnn@atéarecaﬂcid h%zboah@uurattl% dinlogigtingf) of
doubl e- headed %%%ﬁﬁ%% 8 ge 2 shows another, .exa a mnia &re or
sub- ni ni at ur 5% tQFSIS AEPDI 132 deli §iF tiye 5 hl“ﬁ pr 9GPSEAL LY
Agai n, the calesignatédicladesnd ai plecalityhofistepmipedsr akl ywodetiedgndmned
34, and a Sr”éﬂéthéﬁg¥ﬁ§vlﬁﬁth the terminals including tail portions 18
for soldering to circuit traces'on the printed circuit
board.

Housing 12 of connectbr 10 includes a front face
20 and a mounting face 22 mountable to the pfinted circuit
board. In essence, the tail portions or feet 18 of
terminals 16 and mounting face 22 are coplanar for surface
mounting the connector to the printed circuit board.

Shield 14 of connector 10 includes a shroud
portion 24 defining.the.mating end of the connector and
within which terminals 16 extend for interconnection to the
terminals of a complementary mating connector (not shown).
The shield also includes a peripheral flange portion 26
positionable against front face 20 of housing 12. An
integral ground strap 28 projects rearwardly of peripheral
flange 26 at each end thereof and terminates in a foot 30
for soldering to a ground trace on the printed circuit
board. Feet 30 are coplanar with mounting face 22 of
housing 12 and tail portions 18 of terminals 16.

One of the problems with prior art connector 10
is that it does not include any boardlocks for securing the
connector to the printed circuit board during the



desi gnat ed 36. The housing includes a forward mating portion 38 and a
rear portion 40 nounting a plurality of term nals 42 having feet portions
44 for surface soldering to circuit trpaces on a printed circuit board.
Shield 36 of connector 32 again includes a forwardly projecting shroud

portion 46 and a eri.pher a gan e portion 48. A, ,ground strap 50 projects
rearwardly of B FD ‘?# a&r & %@r‘é'tecé"é’é'h cﬁo‘%s?‘gep@ﬁﬁlﬂﬁ'&@%fthghgaéf‘raps

i ncl ude integp@kﬂnquxmfi&hs Berngind setbi ahd néiremitnt ickracesl e i gBhehe

printed circuif, haard. élhgdéﬁgf%ﬁav r38855s§%a£§22§”%ﬁ%’gﬂ&%'?&kéggnot

- agai nst ‘the bottonrsr o) may performa dual
function of p#@ﬁhﬁﬁuﬁQKﬁan%cﬂfnﬁhﬁsCD@NGG@@NeGﬁd@txyeniqw¢heaprgnbeddlng

means for conpaeidudt Radoyhd twéaaq%e%r&lmeolzoabmadh%aba heopugir, ng
hol es. A probl.em wi t.h pr.ior art connector 32 s that t $ connector_can
h

"rock" about CREIHGEIYinattaghl d?etﬁﬁel?orﬁﬂ?& oFEPANE hEtTAPSc 13BN 8L
doubl e- headed genexa 11§ dl@nar, é&c@umﬁn@fpsheetsmegaalRaﬁér%ﬂue aﬁadaréng)

and during suhse 0 M et r wor ds,

it can be seeﬁ perr%%era%fg¥ ﬁggbﬁgglgr%égdt% %Q%Pkg dI&gk

| egs 52 all aﬁﬁsanQﬁﬂrdﬁﬁnm¢%n§betﬂangexuénnagemmmsqupahalbehneotbhe

| ongi t udi nal et o géuac&ggﬁcteﬁe TG%B% Qr €.ty égﬁg CQHpogggkgscan
| on ar

bend and allom/t e conrector to rock e direc row "B
Furt her nor e, Hﬂ§QQH§ﬂE9¥§F(ﬁ°IQ&Frﬁﬁ??%ﬁ&@%@ahr%xbﬂapFBﬂ g5oMRfc FtEgRenst

t he undersi de cain thendr ratRercCi rthaw tretnatﬁ,ngamleBdtewéremebemenﬂ%e&%eabl e

to "true" surf ce m)untc lic ré? Rpl ca&ions N whi h alg -

features of a& BHEN €$ ﬂP ?ﬁ%ﬂ lnt eﬁﬁﬁﬁﬁﬁ?ﬂ;g bSPRRLE

wi t hout extenheqyadnannywtﬁﬁ%he opposite srde of .a nmounting surface

Figure 3 shows a boardl okn, Aenerddws e @ample of a miniature or
sub-miniature D connector, generally designated 32, of the
prior art. Again, the connector includes a dielectric .
housing, generally designated 34, and a shield, generally
designated 3s6. The housing includes a forward mating
portion 38 and a rear portion 40 mounting a plurality of
terminals 42 having feet portions 44 for surface soldering
to circuit traces on a printed circuit board.

Shield 36 of connector 32 again includes a
forwardly projecting shroud portion 46 and a peripheral
flange portion 48. A ground strap 50 projects rearwardly
of peripheral flange 48 at each opposite end thereof. The
straps include integral leg portions 52 for insertion into
mounting holes in the printed circuit board. The legs have
hooks 54 for snappingly locking against the bottom side of
the board. Legs 52 may perform a dual function of
providing boardlock means for connector 32 as well as
grounding means for connection to ground traces on the
board and/or in the mounting holes.

A problem with prior art connector 32 is that the
connector can "rock" about the longitudinal axis of the
connector in the direction of double-~headed arrow "B" both



56, dccording to the invention. The boardlock is unitarily fabricated of
conductive sheet netal material. The boardl ock:-includes a first,
general ly planar portion 58 and a secg?d, general ly planar portion 60.
The first and second planar portions e general ly perpendi cular to each
ot her as defined,by an approxi mately [err] bend 62_t herebetween. .
Therefore, tﬁErBBgrdPSEEesﬁéngapéﬁﬁe BF r¥aVsti fPlEeFind) i nandf f dwehrg

pFrpendicuIarsdbseqrbﬂQSmgfidEf?gﬁduhrathﬁgpefpﬁﬂﬁiﬁu?ﬁécﬁgﬁﬂeSInF$£§ér

pl anar portio of KQoardlo i ncl.udes_a r_o S rojectin
‘downwar dl y frgﬁggﬁdtﬁghtcgﬂo Fd$ﬁ$Wn$h5%spﬁfE$ﬁB£aie£§%H8Fbi t FFouRfie

| egs are adapsstaps 5 iamnsehcaddlniak degsurid rl hawe oin aparions phanes
printed circygi | u hoyl S : L ng.agai nst
Phe top surfagnog; SRRSh, greRagly paEALLS 10, PRES10RG1 AN b T SaR0E, OF
confined wit hthet RRNBEERA% - of TheeFRK A i P IR IPLaNRT FempeReatsafant hendegs

ha\t;et OUE war ]gl 1;;mﬂr @jlsie:‘twi e Qﬁir{i}[éi:‘?cdrort&!x:chc!ﬂﬂ %mhtahé r@iﬂ@éegéxgl off .-éwlsw
substrate of {hg pripted circui ard w.thi e e. ecQ anar
portion 60 of gardlgﬁﬁggﬁrFﬂEFud3§%;%ﬁﬁﬁﬁiHé ﬁ’_eﬁ?@ POFLAaPG0 gﬁebe
descri bed her adapftedr ,tal drgoki t Agaigshertdie y updersideoodf 72hieor printed
connection, asz: I ' , a 0 op.th rf,acey he
&R %Aah{)lg,t téﬂd aFelX 449‘?‘9'?0 0§?£7§3nte?1%g§‘é 25 ?Igu&

printed circuit board. om surface 74 ] ) refore,
general | y copPaniRcs meuatuappdicakdongerd-e6 aprplhcatdfps éndwhichiabl

pl anar porti OfeaBureisgubes 4- &arpundpar dlieckgibRiAMERY eGidhed e Bhar €
or sub- m ni atur%i D c%(rjsgﬁrctor, i eneralel edne,l nat ed 36. Li ke e
connector 10 {eMFTiPP atp or W g. %%, ecttFouEh i nEPugtlea
di el ectric hooppogitgcrdda lof desimgpuaitdchg/Surdateg conducti ve shield,
general l'y designated 80030y LHSENLChEakBTbURSSg8nERLYRY IalB iRt ea
56, according to the invention. The boardlock is unitarily
fabricated ~of' conductive sheet metal material. The
boardlock includes a first, generally planar portion 58 and
a second, generally planar portion 60. The first and
second planar portions are generally perpendicular to each
other as defined by an approximately ' 90° bend 62
therebetween. Therefore, the boardlock is capable of
resisting forces in different perpendicular directions as
defined Yy the perpendicular planes.
First planar portion 58 of boardlock 56 includes
a pair of 1legs 64 projeéting’ downwardly from abutment
shoulders 66. As will be seen hereinafter, the legs are
adapted to be inserted into a mounting hole or aperture in
-a printed circuit board, with abutment shoulders 66
abutting against the tcp surface of the board. The legs
_ have given lengths so as to be confined within the bounds
of the mounting hole in the board, and the 1legs have
outwardly projecting teeth 68 for biting into the material
of the substrate of the printed circuit board within the
hole.



shroud portion 82 and a peripheral flange portion 84 which is positionable
against a front face 86 of housing 78. Housing 78 of connector 76 includes
a rear portion 88 and a base portion 90 having a nounting face 92 for
nmounting to a top surface 94 of a printed circuit board 96. Boardl ocks 56
are mounted to rear portion 88 of the housing, and the nounting hole 70 of
each boardl ock is ali gnéeécanghplahateo®8tidm dgyloft beakkdlisckgsée irMcpades of

conductive riyet ol¥il ity O'nde | Hhe FH us[%grp#}gs,g?nngg bqas dI&g%(?%ﬁ%%/i th

shield 80 through hol es ©8 1n the housing. urality of termn are
mount ed wi t hi ReER&PREESEng, 33N t Wikhnal sIeRerallyig Pdangdar faets 7202femvi ng

feet portionscdfifectibnct ad by So1Gertiny,aaRs al Q-cthdrirdcd on rﬁw_-ttﬂ@ar d

96, as by soldggkgg. éﬁ %ﬁen bes% i,N Figungs 4 a&d 5 éeeé 64 of _boardl ocks

56 project int Rt Phg“RSI BELBFedpSFHFTMES BB8TRA + AcPPFFAR FULTRCT T4

board. Fi gureof Shotis72hathehefbegs ils gehepabdlgctophanaghwitie doztmentnd

" teeth 68 are LR <ENgag ' heg jsnskdg; f .
respective nn%ﬁ?ﬁ?&b%8|e?§o§£92§8ﬁ?é§eﬁ-§"§h§5/?h§%£f§§§“€§ %?é%%gﬁ %bks

56 are connected, as byFignyesi my;6t shgWourrRIdReks 156 cempleyedp idurdace

94 of printedpghigtureboass udheifoterea D 1BoRABERBENY PGéRers1ipr med
bet ween groun tnaceiséggﬁand shield 80 thraough boardlocka 56 and t he
d g

rivets or bol EESLHER tHER PR ECHd § { Flfe Adu8PHgCPBNESHABN3? he
boar dl ocks w f{Righe zhj elcbnrieeftr i g t bn€lgdes 4 tihelkoreticonadbusing,

ef orence to JSABFALLY. GUELLRRCEN. PRP S R BonduERT BT RER g USRS EREY ™ 1
| ongi t udi nal @dredgoptednBlet cdgFbn, the stuilsttimcludessanfervard matingive
to this axis apdouRepeerient 82 Had 8 beprdpAe¥alorigfke! PotbEofli &£ CHHh P8n Of
is positionable against a front face 86 of housing 78.
Housing 78 of connector 76 includes .a rear
portion 88 and a base portion 90 having a mounting face 92
for mounting to a top surface 94 of a printed circuit board
96. Boardlocks 56 are mounted to rear portion 88 of the
housing, and the mounting hole 70 of each boardlock is
aligned with a hole 98 through the housing. A pair of
'gonductive rivets, bolts or the like are used to common
boardlocks 56 with shield 80 through holes 98 in the
housing. A plurality of terminals 100 are mounted within
the housing, the terminals including solder tails 102
having feet portions 104 connected to circuit traces 106 on
printed circuit board 96, as by soldering.
As seen best in Figures 4 and 5, 1e§s 64 of
boardlocks 56 prdject into mounting holes or apertures 108
.In the printed circuit board. Figure 5 shows that the legs
do not project through the board, and teeth 68 are shown in
engagement with the inside surface or wall of respective
mounting hole 108. _
_ Figures 4-6 show that feet 72 of boardlocks 56
are connected, as by soldering, to ground traces 110 on the
top surface 94 of printed circuit board 96. Therefore, a



doubl é- headed arrow "D' both during processing (e.g. IR or wave sol dering)
of the connector as well as during use of the connector. In addition, the
connector can be subjected to external %orces | ongi tudi nally of the
connector, i.e. in the direction of dot®I e-headed arrow "C'. In essence,

t he potentlal | ongi tudi nal novenent ("C') is generally perpendicul ar
to the potentcammastichgPabherent fermeqd detwieenc opwrundr trecesi ViLlQ oande

printed circuighikad dgo Stneeuzguplbwﬂ&iddit@ SeIr hAGE tHRUNY Ay | sat bB'itEhe
connect or rest aﬁgs ur%f q} surface: of ,the substrate or underl %
f stncngh

printed cirecui RILS B hﬂy therReusHpei EA FSmPHB th
connect or priMmanﬂhmck§HWnﬁh[nhnxﬁhmduucan conprom se the | ocation of

sol der tails 102 relatwﬂ%é(}éiééngg FiAGES 10@h W%hnfl ﬁ%%pgaggﬁﬁggr%L?gs

58 of boardl ocks 56 belng gener endldular
("C'), the ffr$heprens rus&iphoﬁﬁ b@@Sﬁ%@Ckﬁh%G r@aratbe/@ets@nndgrsmedent

bet ween the cQfmptr%rfea%c@%obaaﬁﬁle\%teadéecafﬂoﬁl-a@-arw (ﬁ &[ﬁb@%%a

boar dl ocks 56 bein enerally paralle to potential |ongltudi novenent
(i.e. doubl e- 3% ningthe long itydingdn A% bF  PEI SONRECEST: hES pr i ARed
circuit boardcdrimeceaonis pbayaumepmbaansrdmme sté hthekatdnies nENEEhke

bet ween the c Nead n he bQar In S n b er st og

t hat each si ng‘P) %Dé:g{o ﬂ 56 pg:r % #PI pte °C uﬁ&lgﬁg lre(‘%l?rbc %ng

t he connect or dmthﬁerhﬁmﬁﬂd eyt é'sD"l(!KJtdsf durdng quqetsgdng rleuigt. AFaodr,
(2) groundi ngghje |ébfgéfﬁn%f“bfO@m50585né8t8fO?Qdﬁéifcﬁslagr?B théepr%“ted

circuit board, (3) resisti rocki ng novenent e connector relative

the board as ith@ CAnEe rdouEPeaﬂéaHéﬁnarF’@m cORNeGRPY Han b §Pﬂ°ﬂ§°&ﬁidal
novenent of the estieaaaqr fb%bébl !SanthHQnBQdeof NeRd &edriietita Male. 1n

50 may. for SHETREETTIATLRE Sapie oAtk AR & "to"lfs‘és%'g?r‘%‘e.?.
potential 1longitudinal movement ("c") is generally
perpendicular to the potential rocking movement ("D") of
the connector relative to the printed circuit board. Since
typically in a surface mount application the connector
rests unsecured .on the surface of the substrate or
underlying printed circuit board prior to processing, any
force applied to the connector prior to or during
processing can compromise the 1ocat10n of solder tails 102
relative to circuit traces 106.

With first planar portions 58 of boardlocks 56
being generally perpendicular to the longitudinal axis
("Cc"), the first Iplanar portions resist the relative
rocking movemeht between the connector and the board. With
second planar portions 60 of boardlocks 56 being generaliy
parallel”to potential longitudinal movemeht (i.e. double-~
headed arrow "C") of the connector relative to the printed
circuit board, the second planar portions resist such
relative movement between the connector and the board.

In summation, it can be understood that each
single boardlock 56 performs multiple functions of (1)
locking the connector within mounting holes 108 of the



pl anar portion 58 instead of planar foot 72. The ground connection
therefore woul d be nmade between projecting teeth on the | egs and a pl ated

i nternal surface of a second aperture,, Another alternative would be to nake
t he ground connection between first planar portion 58 and the walls of
aperture 108 (aperture 108 would be pl ated-through in such an application).
Pl anar foot Brifhfd ESirruithebeardi nd2dd @rewpeingr shdelcbuPl refmitheas a

st r?! n [_el | efcotirk Adhbxssﬂdiiqrz@dnrftciﬁt@ad@mobe Cthd qﬁdwtézlf%q&%ﬁg; %agae;
application. ccar di.n .he presen X es and e inents,
therefore, ar€@kd& ex?é'sg:dﬂgq_ %’grcéc&rﬁqnmgypmpg_% gge@r% C%?e?r}iqmﬁe(r)'ﬁﬁvé %Qnd
not restrictihe boardl ashiéndivabedobyi donblethebhdelli arted D"t heddgidi | s
gi ven her el n.dd; 44 lq ey e standohak Lhe LOXROLEQD FBY.RE.8MRdigd 0
ot her specific forns out deparfing fromthe spirit or central

charact eri st iR@andhekedgihe longitydungs: direqt iare@s ilgwlicadase dyodomdle

surface nMOUNtHdURd® Ariowt ednCi I Cdieboh@ar g1 as@AP doYitiGn 26li ah&f! I ifor
housi ng havi %a untjng face and a front  mating face,. the nounti n% face
bei ng subst arfifaf®iLp & @ B OfhdePRoRtMHBRF kP 1 1RES ehPh fdtgtped

and formed cqihdr vpobbiorl 68k iastendd dfo glndrousedly aad i Mhkudjriegind

first substantj.al I r tion havi rojectio xtend . e d
sai d nmounti ngé?rgglzeé{?f(;?glr%ﬁ(tf)e%mlreegg& |dor91’gi ﬁageg%%f&%%c f\i:.or:'eeccizlJtr/}]g;hg: ae%g‘rt ure
in the printeehcitheuited®arddaral plstedndirstidssnant surfaceplahan Fmaansh
having a footydOfe &RRECARHEr % LKL VA GRou ) Bd' &P ke EH (r?:%'éiutnd

board, the first and second portjons heing substantially_perpen ul afr to
o .

each ot her arRPRRLEHECOR RALYRFN fdLisd IHENRSY BREREOBf 58 hand ot dfapls
relative to tdgepruré etogi (apeitbeartos nalifd aeplatripantiougarin such

directions. an application). Planar foot 72 could either be eliminated
altogether, or could remain as a strain relief and be
soldered to a dummy circuit pad, depending on the
application. Accordingly, the present examples and
embodiments, therefore, are to be considered in all re-
spects as illustrative and not restrictive, and the
invention is not to be limited to the details given herein.
It will be understood that the invention may be
embodied in other specific forms without departing from the

spirit or central characteristics thereof.



2. ~-The~el ectrical connector of claim 1 wherein said projection conpries
two substantially parall el | egs each having projecting teeth fornmed
thereon for interferingly. engaging the interior wall of the

boar dl ock-recveiving aper- 3. The electrical connector of claim2 wherein
the legs of said first portion of the boardlock are of a size and
configu- ration relative to the boardl ock-receiving aperture so as to lie-
within the plane of the printed circuit:board. 4.The el ecatrical connector
of claim2 wherein the legs and teeth b2 said first portion of the
board-1ock are substantially coplanar with said projection. This is the
repl acenent sheet Date: 9/11/99 13 5. An asymmetrical electrical
connector for surf@BAIMSEing to a printed circuit board, conprising: a
dielctric housing defining a front face a rear portion and a base portion
with a mounting face nountable to the printed circuit board. wheein said

front face is subgt ﬁé:&f | bstan tially
per pendi cul ar t & Mhyﬁfﬂl §§duct | vepﬂﬁl eP&Epom‘t onabl e
against the fro ace 0 W a stanped and formed conductive
boar dl ock positi ofefielecgsi baysing having ‘p@ﬂﬁ@ﬂ-gg?w%@tﬁmg and
including a first thﬁﬂﬁﬂ yhe | meandpg: facs being « substantiallyer pen-
dicular to said reapefpendionlazto the\front maping face; andwhi ch ext ends beyond
said mounting faca imﬁwhagmammndmeabb&mdémhwwl ng aperture
in the printed circighé damgggaagﬁ~ : ?ﬁﬁ. portion
substantially perpe FE& uiﬁﬁné' r portion and

having a foot forne % g%é
recel ug[::é:mre in the prin an&:foar

pl anar portions fo
second. snbstantally planar portion baving a foot for
connection to a ground trace or the printed circuit
board, the first and second portions being substantally
perpendicular to each other and to the foot forresisting
movement of the connector relative to the printed
circait board in different perpendicular directions.

2. The clecwical comnector of claim 1 wherein said
‘projection. camprises two substantally parallcl legs each
having grcjecting teeth formed thercon for interferingly
engaging the mt:nor wall of the bcudloct—reedv.lng ager-
ture.

3. The electricat conncctor of claim 2 wherein thelegsof
said first partion of the-boardlock are of s size and configu-
ration relative to the boardlock-receiving aperture saaswhe_
within the pline of the printed circuir board.

4. The electrical connector ofdmmehaeintheregsand
teeth of said first partion of the boardlock are substantially
coplana: with sa:d projection.

This is the replacement sheet
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board, The el ectical connector of claim5 wherein the second substantially
pt anar portion of said boardl ock is adapted for commoni ng the conductive
shield the ground trace on the printed circuit board. 7. The el ectrical
connector of claim5 wherein said projection conprises two substantially
paral l el |egs each having projecting teeth formed thereon for interferingly
engaging the interior wall of the boardl ock-receiving aper- 8. The

el ectrical connector of claim7 wherein the legs of said first portion of
the boardl ock are of a size and confighd ration relative to the

boar dl ock-recei ving aperture so as to lie within the plane of the printed

circuit board. 9.gT I .CON &+ﬁé£%§ I ai d second
substantial l'y Jne%pamlﬁtotr | %%:P%Bar:?orr%e MF@J or reception
of a conductive .= PR sing and electrically
comons the condu®@i E%hﬂ“mmgt%m& RESIZ KPR This is the
repl acenent sheet Gidea base pogtion with a mouating, fatcomowuntabledvai ni ng a ri ght
angl e shi el ded el echei prilitero cireuitoboand. awhetcinesaidi froat tfaleeajsd and for com
nmoni ng t he shi el deokubsunnﬁllyrpmmmomreﬂnpommahﬂesqbﬁm-ed circuit
board the connect ortiille mﬁr&bmmﬁaﬁ Faestefining a front face, a
rear portion and to the
printed circut bdgga gﬁ@@%@*%ggﬂgﬁﬁgﬁghﬂ%%gﬁg?Eﬁggﬁégqg§|nst t he
front face of the 8 %qul% Si ng, t he boardl ock conprising: a stanped
and forned conducdFRATpRS:B condyrtivehinagdiockiposidapabler tion  of the
di el ectric housing mtmhngmm of tthe hisaising andlincludinga portion
having a pair of | efirst subsmantially planangortion substantinlly peepéms

dicular to said rear portion and having a projection

which extends beyond said mounting face for locking

reception in a boardlock-receiving apermire in the

printed circuit board and a second substantially planax

portion substantially perpendicular to the first substan-

tally planar portion and having a foot formed substan-

tially perpendicular to the first and second planar

portions for connection o a trace on the printed circuit
board.

6. The clectrical connectorof claim S wherein the sccond
substantially planar partion of said boardlock is adapted for
commamngthe condnctive shield to the ground trace on the
printed circuit board.

- 7. The clectrical connector of claim S wherein said
ptq;ecuon comupriscs two substantially pacallel legs cach

having projecting tecth formed thereon for interferingly
epgaging the interior wall of the boardlock-receiving aper-
ture. -

8. The clectrical connector of claimn 7 wherein the legs of
said first partion of the boardlock are of a size and configu-

" ration relative to the boardlock-receiving aperture so as to lic
within the plane of the printed circuit board.

9. The electrical connector of claim S wherein said second
substantially planar portion has an apermure formed therein
forreception of 2 conductive clement which cxtends through
the housing and clectrically commons the conductive board-
lock and the conductive shield.

This is the replacement shest
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| ocki mg reception in a boardl ock-receiving aperture in the printgd circuit
board, the first portion being sub- stantially perpendicular to the front
and nmounting faces of the housing, and a second substantially planar por-
tion substantially perpendicular to the first substantially - planar

portion and having one end for connection to the printed circuit board, the
second portion being substan- tially paralled. to the front face and
substantially per- pendicular to the nounting face.of the housing, an being
commoned to the conductive shield by wa@l%f a conductive el ement extending
through the dielectric housing. 11. The boardl ock of claim 10 wherein
sai d second substantially planar portion of the conductive nmenber is
osti onabl e agai nst t QLS q,,@e e
Eonductlve shlgel d, t&rﬁ é L1he & %s ;ﬂﬁ&l&h
I ncl udes coaxi al ap ) e : ctive
el ement commons t he 8 ‘ gg ough the.
housi ng. 12. The bodrOf ' sai d
first portion is of -% SP‘F'H“G
boar dl ock-recei vi ng &Eer¥ | f rinted
circuit board. Thi g QIECIHE, boagy Pefen ' :
the front face of the dielectric housing. the
comprising:
3 stamped aud formed conductive member positionable
against the rear pogtion of the dielectric housing and
mclud:ng a first subastandally plagar porton having a
pair of legs pto_;ecnng beyond said mounting face for
locking reception in a boardlock-receiving aperture in
the printed circuit board, the first portion being sub-
stantially pexpendicular to the front and mounting faces
of the housing, and a second substantially planar por-
tion substantially perpendicalar to the first substantiaily
~ planar portion and having one end for connectioa to the
printed circnit board, the sccond partion being substan-
tially parallcl to the froat face and substantially per-
pendicular to the mounting face of the housing, and
being commoned to the conductve shicld by way of a
conductive element cxtcnding through the diclectric
bousing.
1L The boardlock of claim 10 whercin said second
substantially planar pattion of the copductive member is
positicnable against the rear pottion of the housing and sach
of thc conductive shield, the dielectric housing and the
conductive member includes coaxial apermses formed
‘therein which receives the conductive element and comrons
the conductive mmember to the conductive shicld through the
housing.
12. The boardlock of elaim 10 whereln the pair of legs of
said first portion is of a size and configuration relative to the
boardlock-receiving aperture so as to lie within the plane of
the printed circuit board.

This is the replacem'ent gheet -
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