SPECI FICATION . o e ANTI - W CKI NG BOARD TO BOARD CONNECTOR 5

Backgr ound of the Invewt#c%g' The present invention

geheral Iy [ B el ectrical connectors used for nounting on
printed cir mm%\mds and, nore particularly, to a®érf§ao$&d board
to 10 bo I ch prevents the w cking of sol der or

flux into the connector during the pEBECEEIGATEQN dering the

connector onto a circuit board. Conventional electrical
connectors which are nount ed on_printed CI rcwt boards typically have
an 15 i nsul ati ve housAHFIZNECKING BQARP,TQ:BOARD CONNECTOR 1 nal s
arranged within the hou5| ng at predeterm ned positions or pitch. Each
conductive term nal has a base portion which extends through the
housi ng pear iﬁ#&éﬁ@%ﬂ%@.ﬁv tio externally to forma solder tail.
Each sol der ta mre%%o#‘l}my berlgldlyflxed on a
conductive circuit T éac r8&bRE €di et {,n byrsldes | NGy

tails to the printe cult boar | sol derin |st‘¥p|cally

acconpl i shed b?lﬁﬁlﬁwﬂb @mnmmﬁedsaq;empamggmpphprmte cFirenit
board traces “Bb&i‘d@a\é‘?tdoredéws?arﬁﬂduﬁafﬁy rtef &b impRo¢eabipeairaont®f

SR e ML IR ST AL, 1 S RTINS
oven, to fhekt .uﬁ‘h@ i dﬁnne&tbbedurmglthé)gﬂ:radze‘ssaoessbm@im et:he
' these convelOTBREFSE e et THE iR~ ool der andor sol der
flux has, at tines, a tcComventianal ele’dt@'wpadr tonpectony avhicht lare
termnal and ppsshbly 'O OYHlintea circuit boards typically have an
15 insulative housing and a plurality of conductive terminals
arranged within the housing at predetermined positions or
pitch. Each conductive terminal has a base portion which
extends through the housing near its bottom to project
externally to form a solder tail. Each solder tail of the
20 connector may be rigidly fixed on a conductive circuit
trace printed on a circuit board by soldering the tails to
the printed circuit board. This soldering is typically
accomplished by aligning the connector solder tails with
circuit board traces which have previously had a layer of
25 a combination of solder paste and solder flux applied
thereto. The aligned assembly is passed through an
appropriate heating means, such as an infrared oven, to
melt the solder on the circuit board traces to form a
connection between the connector solder tails and the
30 circuit board.

In these conventional connectors, the molten
solder and/or solder flux has, at times, a tendency to
flow, or "wick," up along the terminal and possibly through
minute gaps in the portions of the housing through which

35 the terminals extend. As a result of this wicking, the
contact portions of the terminals within the connector
housing may become contaminated by the wicking solder
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m nute gaps in the portions of the housing through which 35 t he
termnals extend. As a result of this w cking, the contact portions
ofsthe termnals within the connector housi ng may becone cont ani nat ed
by the w cking sol der 96-062 SG

an/ or solder flux and the performance and quality of the connector is
decr eased. and/or solderTHdupr emdntthienpentovmancet andetunditiyr oft het o

an [ npro%rpe%%gctlgr avkkBadgsi - sol der wi cki ng capabl lities. 5
Summary of the Inventio In one %I NCi ,\%ect of the

present invention %eep§€§?¥‘ﬁainm éf qied ko an

i nsul ative impreveidgoandcBop! with i &ntpismwwdmme egpablisieiesnged
at 10 redet erm ned spacings within the housing. Each of the

term nal s° have a sol der taiI ext endi ng outwardly through t he housi ng
and a cont act ' Ideentioh bei ng integrally fornmed with
the contact portion and | r f egl.l .

. gﬂ Bﬁg ?rlnﬁ: aégf fé(;? é}%’ o XnR g@e&gﬁg (ﬂﬁrgﬂtl?ﬂ

portion. A surface 1 unevennes
connecting an pelecmical cnonaec’quages aprovidedrewithy amapagulativaness

formed in the heuyi Eﬁdtgeﬁﬁ%ﬁrﬁ}" b?ecéﬂdhé‘éﬁé Wirnihadls arranged at

torturous path extendi ng al.ong the surface connecti n port I on

from t hé%ol dePredetergingd Jogs) i lﬂbr?l}%nh%?%gpre\ﬁ'@ﬁhs
sol der and/ or wzdﬂhafllsumave a éémaw £&i D0exPehdindg coutwatdly theoﬁgnt act

round T sbe AR il A B e S 1 hRbL e PRER
portion or they.mtggrbé_lﬁrorfmhleﬂl mltym otize sicmtatctt hporBion @mdnedoingd
gg;rialolnfled by a pre]perrgd e%%ogﬂemrenasegﬁgegéﬁlg e‘p&eéﬂﬁl L\P‘é;&?h%ﬁ?oﬁeg =
t he conddcti ve irsesudarifiy amkunevenness, is fomred, gnodhe f 6PRBECEINGhe
surface of thepeepient WAScAORAY Ofngage a complementary shaped unevenness
formed in the housing to thereby provide an interruption in
a torturous path extending along the surface of the
connecting portion from the solder tail to the contact
20 portion which prevents molten solder and/or solder flux
from wicking up the terminal to the contact portion. The
surface interruptions of the terminal may be formed around
substantially the entire circumference of the connecting
portion or they may be formed on only one side of the
25 connecting portion.

In another aspect of the present invention and as
exemplified by a preferred embodiment, the surface
interruption of the conductive terminal may take the form
of a groove formed in the surface of the connecting portion

30 of the conductive terminal. In another embodiment, the
surface interruptions of the terminal may take the form of
one or more ridges formed on the surface of the connecting
portion which is continuous with the contact portion of the
terminal.

35 In still another principal aspect of the present
invention and as exemplified by another embodiment, a
connector has a housing containing a plurality of terminals
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30 of the conductive termnal. I n anot her enbodi nent, the

surface interruptions of the termnal may take the form of one or
nofre ridges fornmed on the surface of the connecting portion which is
continuous with the contact portion of the term nal . g35061 SG

In still another principal aspect of the present I nvention and as
exenplified byazrranged wibhiihtehd housing at aoyinesr pitohs aabhusernginal

contai ning a phﬁ%&hg % %%n&%&%‘pékﬁlon disposed withlnaﬁr3€g§€c¥$£héfo£he

housi ng at a given tch, each termn ng-a con portion
di sposed wi t hi foxmednrigrt theshousing, & ospdderntelid martiiep extendingt ai |

portion ext endbﬁ%wardly QH’BWaEﬁEyhBhQEh hﬁnﬁoﬂﬁ' @ﬁtéﬁﬂe&ﬂa}:@t ééﬁﬁﬂb@iﬁg

connect i ng Eortlon i nt er connect | cont act
portlons5 the 3] ﬁéePlnénESFFPBﬁeFFéP%dlﬁﬁea §9¥¢%§e taif ?¥¢egﬁP§F¥?§ and

t he P0u5|?g copbgitibhg,a th&e ¢6ﬁﬁéﬁ&iﬁgWHport10n Oﬁnﬂﬂﬁﬂﬁﬁbloﬂ surface
conpl enentary i,n_con nal _conn
complenentary Wi S8t AUES L0 b2 Wi gh SlSvatnin (OIS eRONIFELLES

ot her. or projection cdnpirexfeortaryn inb¢ent igdrdtiomptes&hat of the
et on Lo PEugie LA p A e S LGNGER cnas o
or sol déP fIuxiﬁﬁegﬂéﬁrtﬁée$e¢mgaﬂﬁ @ﬂﬁhk?thﬁ¥ tall portion to t he

term nal contact portionrphefgSOtHerefdre an [HBIEQPNESE Or+ Rt OpRePindt ed
circuit board nother object of The present invention to

provi de an |onBV§BtBSHrE°tEF?) ACfil FORReFtor which; xeduees
capabilities mbrcbuhsthntuhmlﬁnélﬁmiuaﬁéQV€mé poesDPility dfO#iéﬁnn§ﬁof

port i ons. i nt o RtcaB,33A8F ke, seaga? it wp LR A bbbl Sélaer o
the ter&bPnal s. tall portlon to théhterminal crdnfracthjpestdonf whenrssldexiing
advant ages theObohREcE6F SEREo | ViU Wildeli® Poazhly understood
through | Another object of the present invention to
provide an improved board to board connector with anti-
wicking capabilities which will substantially prevent the
20 "wicking” of molten solder and/or solder flux from the
connector solder tail portions into the connector housing
and onto the contact portions of the terminals.
These and other objects, features and advantages
of the present invention will be clearly understood through
25 a consideration of the following detailed description.
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25 a consideration of the follow ng detail ed description.

-4- Brief Description of the Draw ngs “I'n the
course of the follow ng description of the detail ed description,
reference will be nade to the attached draw ngs wher gar-ddkesG
reference numeral s |dent|fy 5 i ke parts and wher ei n:

FIG 1 is a se®@ an el ectrical

connector constructed i n ; %wéﬂqﬁhgefollow1ﬁ 'd@écﬁlﬁﬁu‘gn b#ethe

present invention taken a ong linel
FIG 2 is an efehaddedpeAepetiption; ewreference wild, mhﬁ’al madgpetousEhei n

the electrical teRreedoaralvihys wﬁereln like referencel fumdrhisaifehepegti ve
vi ew of an el ect,ri cal connec; utilizing the term nal nenbers o
se

FIG 2. 5 like parts-ppd wheteinicctional view of a second embodi ment
15 of an electrical cgmagectioiscansectibadli wiawcofdenecembbdb@iment ofhe

ot LS o R Tl U8 ihgtrncten iy apearBefoeny i aioe, ca
connector of Fipeingiples of the present RAPeACENENTRIGHERIONg line 1-1 of
15 AUG 1997 FIG. 3.
10 FIG. 2 is an enlarged perspective view of a
terminal member used in the electrical connector of FIG. 1.
FIG. 3 is a perspective view of an electrical
connector utilizing the terminal members of FIG. 2.
FIG. 4 is a sectional view of a second embodiment
15 of an electrical connector constructed in accordance with
the principles of the present invention; and
FIG. 5 is an enlarged perspective view of a
terminal member used in the electrical connector of FIG. 4.
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- 5- Description of Preferred Enbodi nents The

present invention wll be discussed hereinafter in detail in
terms of the preferred enbodi nments as applied to an el ectrical
connector that may be produced 5 by insert ol ding. 96-061 SG

FIGS. 1to 3 |Ilustrate a flrst enbodlqgaing an el ectrical connector

100 construct edese SUERCi pl es of the present

i nvention. The connectgglie 10@)resent [ nﬁwdﬁslam el‘.ﬁrlg_at eﬂehouﬁg@;éséa)r ned
froman insul

conduct i ve “het's H"r‘rﬁﬁ? sil"gsdtelfqﬁé' %ﬁ& S @?‘ﬁ\l g?g gr%ﬁaal I t%meéﬂisal ong

an el ongat ed sastapphied s aﬂgeulactmmecbnmecparrthmt may be qupeduicesl

termnalsg 2 on op f the slot 3. These termnals 2 are
fixed WIES’hI n % gﬁéﬁﬁgt ijii;n ing 1 15 at a predeterm ned pitch, which

is the centerl i ne spaci NBIGS. 1 b X Hdlustratel 8 fivey emleodwtmﬁ e

axis L of the elﬁctrfei‘feé‘érﬁfeéwis h8® donstructed in accorddRceOFEs tHe
illustrated int f h

ures I's enpl e connect or_ conponent i C
mates with an BEHRSIRLER00f the PresandctHVEdihent GO%WWOMQ n
tlhe art as a 1nc1ude€/|n gﬂhemweeéd d)rno&mampt&gnéwm ain hissvl teivie al
pl ug portio | extends. up fromits i s.recei
wi thin tRe engaé; ﬁg?ﬁ: erslaé.f ahe §1nﬁg 3 |qb“? ﬁ%tyedc’f con él“%o’t‘ﬁe
connect or conpberminals 2 af fmzeedonduq:tlvneacbmnmJJs 228re dbsposied lona t he

manner il ust rg}leg%apgﬁ\kggogqgtt ty iﬁﬁgg#%lsfe.ﬂagggsgwab pé‘erget {ort h

in terns of the'f Sonnectt such a Scription
is merely oppeeing aterminails 4 | pnb@nnmtg ovidesapf: Heheri §pEs Fr e

enti g ﬁSSS%%*—‘iﬁ. Et@a*’*|‘iﬁ%is%w ark Tlhiatwihln! 0l Sdfnditor HbAPEM 2 )
er, styl e
connect &Ps. prede i %&N‘(’b“ﬁ? a$ @%rﬁg@&%lrﬁrﬁw y

t hat " feglchSft &hE NBérmindls udeang tter Dahgboayimel t asds1QR bavumga
a nunber o I stinc end of each terminal 2 35 i ncl udes an
engagenent ar nF8" %&8%9 éf sn%ég g]ut wardly from the term nal body

portions 102 and is recefhedconnéchor hdllustratedndat dthehoBiywgesi dswad | s
104, 105. Likepigeeacdfhd8tor component which mates with an opposing
20 male connector component, commonly known in the art as a
*plug" connector. Such a plug connector has a central plug
portion, which extends up from its base and is received
within the engagement slot 3 of the housing 1 illustrated.
Both connector components are affixed to printed circuit
25 boards 101 in the manner illustrated. Although this
detailed description is set forth in terms of the female
connector 100 illustrated, such a description is merely
exemplary and it will be understood that the Figures are
not to be construed as limiting in nature, but that the
30 present invention may be suitably used and applied with
plug and other style connectors.
Turning now to FIGS. 2 and 3, it can be seen that
each terminal 2 includes a terminal body portion 102 having
a number of distinct portions. One end of each terminal 2
35 includes an engagement arm 5 which extends outwardly from
the terminal body portions 102 and is received within the
connector housing sidewalls 104, 105. Likewise, a solder

‘.
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tail 7 extends outwardly fromthe term nal body portion 102 at the

ot her end, and both of the solder tails 7 and engagenent arns 5 are
oriented perpendicular to the term nal body portion 102. As seen
in FIG 1, the 5 engagement arns 5 of the terminals 2 8fe0éhc8Ged
within the housi ng sidewal | s 104, 105 as a result of an insert

mol di ng £ bk & exhiendsn eUSWREALY  BYom thesfesmdnadt bedyPerkion g

t hrough the boj¢ oRapleb @Ehéﬁeehavswrm 1b6€l&0l¢b&h 56 06blled tails OPERINIS
106 forned in the housing bottom

nyf act
such connect cfRgagepent arntse”ﬁ n&l‘? 2°§F’§n58ﬁnnﬂ?m’o°‘§ar?% ﬁ:"a r%‘ed at
their pr'eénhman nasbdy t pbrbjonan xmp.roprhat ese@mandin SFIG.asi, the

and bl ashi o | <HFdeE At 5bE thé LA 2488 %eRtases wiglih Bl
areas at whi chholluemgérsmdaﬂadls 404,ht08 as a resplthefecap insery meddimeni ngs
108 in the hougificesd \‘?\er@'ﬂh% solderlgéalé% %?ﬁ End NGud S & 'lﬁnl{s‘i'npgased

fromthe nold, expose port I on each term naI o contl nU| ty

testing.  SucthERNGR rghe Pooickam 1% hohsing ool tRrony:

Eur opean Pat eng Eivﬂlq§6!0@rfd¥%edfﬁrﬁ%%oﬁou51ng bettbh s d January 24
1996, iél gned to the as%} e of th % o gsent I nvention and

i ncorpot@ted herein by r celanutacture SYCh h SAMRTRATSy hide,
contact portioredmiMelsh 2s are commbalyprhelld within tahemb&ﬂne@tcttﬂﬁiu& ng
1 and generall i S| T.

portions 4 ﬁ’rgixt% % ? i(39bv$r¥ omp%’?%%%g‘ gﬁ' alggé 2%&?{ 3&Fhere
t hey neet termoﬂadmmmm; nghp@ntnomammmmu hhrh@gh the sddesctof
portions 4 to ¢}e Méjeraﬂdaﬂliszlcl @.Qsﬁﬂsgcéédtfﬁ’to the S dN B uhd? tHed

A Pt Pt o 1T Aress g M hen SRERARIS & e Rl
illustrated aspy r‘ttwalp:ms defﬂmbhopaﬁhngéhms in the housing sidewanls
POr AN 2Pete 4 BCWRORS e IYBUAST , ie, relHhR SRV BRE g
surface intermlptch)nexpose a pcnrtmgulafi tdach, temiirel t fergrommtdnudty
Ir)l()lr'tjft):]at ed. eNEing SR ChoTatibCNPracEesS {6 MY FpddiFieR1set! Y
20 described in European Patent Publication No. EP 693802,
published January 24, 1996, assigned to the assignee of the
present invention and incorporated herein by reference.
Each terminal 2 has a contact portion 4 which is
held upright within the connector housing 1 and generally
25 against the sidewalls thereof. These contact portions 4
extend to about the bottom of the engagement slot 3 where
they meet terminal connecting portions 6 which join the
contact portions 4 to the solder tails 7. Inasmuch as the
terminals 2 are typically produced by stamping and forming,
30 the engagement arms 5, contact portions 4, connecting
portions 6 and solder tails 7 are illustrated as integral
with each other.
In an important aspect of the present invention
and as shown best in FIG. 2, each terminal 2 is provided at
35 its connecting portion 6 with surface interruptions or
irregularities, such as the grooves 8 illustrated. These
grooves 8 extend across the body of the connecting portion

6
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7 6 in a direction transverse to the |ongitudinal extent of

the contact portion 4, illustrated as generally per pendi cul ar
to'the vertical axis V of the term nal contact portion 4. These
grooves 8 are illustrated as 5 being formed in three si & Q8% Surfaces)
112- 114 of the termnal 2. At |east one of these surfaces is

preferably 6 ima jdimaatdons fransverse §p the depgikudinalcpxtent of
continuous W t gHehe &aﬁi:aee ofgréfﬁ&pnt 3Gt pmim@&aﬂt@d as genéPHBLyNg

surface of the _sol der,.tai hi.g surface |jes 10 geper. Qsite
The ool dor {af PeFpendicilar’ to" theyuptFheabs apiid 1) %ebniba oFeEhinal
il lustrated i ncontactFigdrtilor3 4s nEhdsel groéves psi reired i:llmraﬁmhrdlel

tcjlyr cuit boa?/doz racg“b% |sposed:d‘?eefnIeérn'l'gel%)ér)lJ é%%t%%ﬁ%‘%e%) %ﬂ) 'Sf Ehe

interior side &@rminad 214 &t tms@ompfpmsensnrﬁces is pyefenabdyder

and/or sol der fpgx Ilﬁtweesskuhck&cevomd of theThtérﬁQﬁaﬁm Qﬁibﬁn gecurs
primarily due to "w ckin of nol ten sal and/ o | ux ug
rs

t hr ough openi né’é’nf(}@“PHs with Ehe swrkacg of d'rﬂe |q9n athPé’W?K‘l ﬁgaﬂec

primarily 20 mohlautqughsq&&abbabf ¢hbi spldsae eamntvcresrhlﬂe supgateoligsl der
or flux that wicks u

fr he,_sol der t A rge enough to
deposi t h thegeHFé'Pﬂ&V 8BRP§&P3 ?a%%gé?ﬁf%fl 7. the ternminals 2 which
will lead to problens whdhea the elestirdeoadlt acqnmc@pnomidalsm:raitsdj nwrt ed
nto the foml gt 3 SOV A Sl rle | N4 Sfkoy (1 B5 PR By ™
cause poor céntact
This wicking i ¥ayr Qfeﬁﬁéﬁa% mmfsﬁq}@ﬁ@ﬁégoﬁftme soldeq)rt@gém 7i koeteon

because the greqyesi® Bba?& hefacdd fI%edzsposed et GH | chﬁ%aﬁﬁﬁaiﬂbﬁegf in
the term_nal connthln ortions he termn ch is located

within 49 the,dntg °ﬁ/aFid ﬁ,urﬁﬁceq H’e1 (%fnﬁ"@@t &Pn %ﬁﬁﬁspﬂﬁtlﬁn 4 By s
i nterrupti on ngbltehy soldeeaaad/bhesdilaeanetunhishstiBeessfullyoatvepdedl der

and/or flux ”“ﬁ:h 1% aé/oenltamn{a‘?:al%?z tg]c?ctfrosntgrlmarlly due to "wicking" of
molten solder and/or solder flux up through openings 106 in
the housing floor 1b. This wicking occurs primarily
20 through capillary action and sometimes the amount of solder
or flux that wicks up from the solder tail 7 is large
enough to deposit on the interior contact surfaces 114 of
the terminals 2 which will lead to problems when a
complementary plug connector is inserted into the female
25 connector housing 1 illustrated. These deposits may cause
poor contact quality between mating terminals.

This wicking is prevented by the structure of the
present invention because the grooves 8 or other surface
irregularities are formed in the terminal connecting

30 portions & of the terminal 2 which is located within the
bottom wall 1b of the connector housing 1. This
interruption not only increases the distance which the
molten solder and/or flux must travel to reach the contact
portion 4, but also breaks the surface tension of the

35 wicking material. ©Further, it defines a torturous path
within and through each connector floor opening 106 which
restricts the flow of molten solder andfor flux and

7
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portion 4, but also breaks the surface tension of the 35 wi cki ng

mat eri al . Further, it defines a torturous path wi thin and through
each connector floor opening 106 which restricts the flow of nolten
sol der and/or flux and 96-06L SG
substantially prevents the detrinental w cking described above from
occurring. substantiallyTiprexants, the ndetrinental whekingndeseribed

further enhanceghdfd iftdu RRASE¥ING g m)l d| ng process by 5 formng a
conpl ementary shaped irregularit t he opening 106 of

the housing floor Ib. T hﬁﬂ§¥ glcklng aﬁté@m aPft ythe GNpaGtredisfs a
protrudi ng ridgﬁu&hﬂﬁcimhancedeagaaﬁgtﬂﬁetnaﬁs Qﬁﬂﬂﬁ@gibrdﬁeﬁychy

only a finhe ga . ma e. e term nal
oToove 167 “aharning & borkasbelthly b LrfshiBiny Tn the VAT A2
housi ng mat eri dthedvopenmindgie106| oifndhe obmssmg\/bfieqrsdbder Thls honsfihgx

oy accuml at e ik ddiraadty 48 ALIEkaREA ReCh piPlruding ERGECH LAsLRC

contact piece 4. GStYare ano
enbodi nent of #npgpges thenderainadngreqvesdsin Ascsueghacendyta £ine gap

principles of pay edidt Rii‘%?ze'tthé ri‘fﬁz'&tr' Poripheryt Bet Rief téﬁuﬁﬂ'@oek%‘%

t he connect ,0r s produced ec#nsul ative hqusi,n fq_ and
pluralityP of té& inany ghrgg)kmg B‘Fc‘%% dihey sopjditicatipp, F?ifn'gtpg 2'
are each fornethotiginganategage et iy rohe maudzﬁg prédaesslpporollwnt soldet t he

Cheroof via a of f188onfycfodiiuiate dn Ehis/gaf e ey %%?ﬁg%"ﬁ’i%ge”d
FIG 4, these ct@xmf rtg tbet contaet piecei4hin the bottom wal |
of the housing 1'. one S‘FF[EQC%OQ?Ehﬁ fpﬂgge&ti{gg a%%therp gliﬁ‘e t oynhch

lies within the bottom ousmqqha e sane
conti nudd sur canRegtorhgpnstructed incagegrdange i @@elpzrm@fxptlﬁs of

contact portioRie pﬂaaan& 1nventabaoveaerwﬁtﬂgene8f1réeraﬁﬂoahﬁéﬁtn the
This groove & inector $R°hr3d%ced WienSaRtifBA18E182 AB8sihyS , eghgdjment

plurality of terminals 2/ by way of insert molding. The

terminals 2/ are each formed with an engagement arm 5/ at

20 the upper portion of the contact portion 4/ and a solder

tail 7’ extending from the lower end thereof via a

connecting portion 6’. As seen in the lower corners of

FIG. 4, these connecting portions 6’/ lie within the bottom

wall 1b’ of the housing 1/. One surface of the connecting

25 portions 6/, which lies within the bottom wall 1b’ of the

housing 1/ and on the same continuous surface as that of

the interior surface 114’ of the contact portion 47, has a

groove or ridge 8’ formed therein. This groove 87
functions in the same manner as the first embodiment
30 disclosed above -~ it presents a surface interruption to

break the surface tension of any material wicking up the
terminal together with presenting a tortuous path to molten
solder and/or flux as well as an obstacle on the surface of
the terminal between the circuit trace 101/ and the
35 terminal contact portion 4/. The connector housing 1’ may
also contain a protrusion ridge 9’ preferably complementary
in shape to the groove 8’. This surface interruption 87 is

8
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30 di scl osed above - it presents a surface interruption to br eak

the surface tension of any material w cking up the term nal together
with presenting a tortuous path to nolten sol der and/or flux as well
as an obstacle on the surface of the term nal betweerB6+R6Xi8Gui t
trace 101' and the 35 term nal contact portion 4'. The connector

housi ng 1' may disposed on soheteral guxfiacs |°cfnthﬁd'gemin®lez ervdyiich lies
conpl ementary generdilys %&%zbﬂth'ieaﬁé@é’earﬁ angIQ' Eosﬁié %ﬁﬁte PotRioan 8

S 'S | at er al
surface of the 4'erthergot atyfhs, jgvad of thegé%?&% rhé’ﬂe’féﬂﬁal"?%‘?&n&? an
angle to the cagerx! pn sbma appnc&hdﬂsa,r able Rbuklhnglwirl mit e igsemect or

housi ng enin pplications, the housing will not be
i nsert g& rrg%d‘e%ra&?g%‘dt ﬁ'b 995 88. ' As set forth
above, because the conned&sosetofortie above, heeaase the avnrectons aufc thesf ul
I n avoi di ng co el WA ten
sol der and/ or sollgﬁ'enﬁl g%r [ %‘3"‘%% &Fdler?l ng %r@ig&h&%ﬁ&?xr&gﬁb
boards, 10 mHthe| tepninal ¢<nn%4‘é%tpméhi°@% nPEchpdteni splderhandjonr d

to board Conne(‘édlrdéia%lhﬁ aGhiRY he soldering thereof"ﬁch‘?iigﬂmtﬂ%ebbﬁfagt I on
has been il |l ustrated descri respect to, exe

enbodi metfl  t hedgR rﬁﬁlabllitzhb’aﬁjletf‘e*—ri}rﬁér 998880590%‘6%@ Ss,f;qu &gbParene
art that the 1%o bdaﬁdewmctandcanabeouehlevwr changes, onissions and

Spitit and seope of the piEngngh thd”iRkSnetbh ARY poep 11188EEkEda R 1
i nvention shouldﬁamtlhed with respecttbodexemplany eshbiodiments therreof, it
embodi ment s Setsﬂd?f\bntdh ngeii% ace &ﬁ'&h@é@”ﬂkﬁl&@ goﬂﬁégﬁ?ﬁt ’tﬂgtoi:hhhe

surfaces in sur terruptions
specifict®o onlfy"rte?‘i@lé’anf iaek at Yakous | LB‘@P%R edchapges, t hamissions and

iIlustrated emmllmm aﬁn&ypr% de@dde t khairearesald SthePeto, w2ERofit
L e surfaces aapta¥iiny P8 BRISLALOOG AL 'l 2Sooped” 3 CEnl™ pPEsbRE ™

1nvent10n. Therefore, the present invention should not be
understood as limited to the specific embodiments set forth

20 above. For example, the configuration of the surfaces in
which the surface interruptions 8, 8’ are formed are not
specific to only the configurations illustrated. While the
illustrated embodiments are provided with grooves 8, 8’ on

one or three surfaces, it will be understood that the

25 grooves may be formed over the entire periphery of the
connecting portion or on two surfaces thereat, provided,
however, that care is taken to prevent movement of the
engagement arms 5, 5’ of the terminals prior to insert
molding of the housing. In any such instance, an

30 equivalent contamination prevention can be expected as long
as the recessed groove is formed on at least the surface
continuous to an inner portion of the connector to which

the contact portions of the counterpart opposing plug
connectors will engage., In short, by providing a surface

35 interruption or other type of unevenness, such as ridge or
recess, at the terminal portion which extends through the
insulative housing, the flow of the molten solder and flux

9
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connecting portion or on two surfaces thereat, provided, however,

that care is taken to prevent novenent of the engagenent arns 5, 5'
of ‘the termnals prior to insert nol ding of the housing. In any
such instance, an 30 equi val ent contam nati on preventi®6~¢éh $&
expected as | ong as the recessed groove is formed on at |east the

sur f ace cean | heorestarigtednan asr motn & whek capncte otheo amnitaet

t he contact por f PIVTa N r p I c%}&%&r o |
engage. In shorl%é Ey 1‘grooif/Pl'(ﬁlér:l a g&??ah’? Qgéﬁf.ﬂ‘?eér%%tfllgr?lor ot her t%ype
of unevenness, %ifh GAE-epart plugeEeRBecEPTthe terninal portion which
exge]pfls t hr ough the It r‘vﬁﬂlatweaispyécwted henat oshef embodimehes oF der
an ux

be, restricted S(].y

not to wi®k up ¥RE ¢ nBTEERMYC: ipyeptiAn dtlﬁé’“ts&eﬂl ng'felf%"rn as®tfi ndier
el ectrical connEtxustratiive ufeacmt&pgdardaqﬂm ofinthetprinciples of Ithevm |1

be appreciated n
herein are }_zﬂ?é ]ﬁq’ustragh ? %f’é\?vggﬁg ?’égt I;ng srﬂé?r}Hle ptr’ nﬁlg es of
t he invention. Swum rhe famtwm%ﬁmm Fromshe dmue spirditt he

art without depgid idkbdd AP the ihventRbhlt and scope of the invention.
- 11-
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CLAI MS: An el ectrical connector (100) conpri sing:

a plurali t Mn ﬂjw arranged in a predeterm ned pitch al ong
the |l ength i (100), the 5 termnals (2) being nounted
within an insulative" housi® ng (1) of the connector (19€306ka®kh of the
termnals (2) having a contact portion (4) and a solder tail portion
(7) ext cCQlBAINB: from said connector housing (1) in a

predeterm ned orientation for gnt QMBF&Q'O | 1 e
(109) of a circuit marrbep' sai aptgirm 1 80%%%%%t9538) qogdg taﬂ@C
portions (4,7) dePHarabitipgof termippalsné?) bprrangedi aB| acmﬁ@@m%%duon
(6), each of sahfkch aldr@’mt'h@ Sl(aﬁbthavbﬂg &éurémw&errcarud)on (3

f or med across, their ective co | ortiqns bet ween .15
soi 0 contict arFRbiTRLS { (Y Befey oReiphed viRliBonn' SRyrative’ Heiking
i nterruption defini of athearcunnecpath(abomg smch of theonbermimalsor(Ri}on
whi ch |nh|b|ts | r.f Iong
sai d connecting %gl onsé&t% t”?b%%%{‘ (45 %Q‘Jtlermé??([al“fL conqﬂ Oggit r‘s)(4)
during 20 saxkendinof fupw cowistt ocopmectoro dwusiaiar cuifl) boaini a
(101). predetermined It iGRARIN %rde&m@cbanebewhl waRE" el

sai d surface interruption is positioned wth portion of sal d

housi ng.10 circuit trace (198} %n@cﬁ#%tdé?%ﬂ nse+<a| FHermipad, e n
sai d surface i rdcritiadgti | @hd Neouder atalitaspoptions 0oue, )8, being &o)miedr med

o0 050 B Aot b 4 Rl SR DAY p20on ) VAN P o,
(9) extending itemmigwles a2} havingasa snzfgceowmmlmﬁlmm&!hl Ifproiedsi ng
said groove.  across their !%espective connecting portions (6) between
15 said contact and solder tail portions (4,7) thereof, said
surface interruption defining a tortuous path along said
connecting portion which inhibits the wicking of molten
solder and solder flux up along said connecting portions
(6} onto said terminal contact portions (4) during
20 soldering of said connector (100) to said circuit board
(101).

2. The connector as defined in claim 1, wherein
said surface interruption is positioned within a portion of
25 said housing.

3. The connector as defined in claim 1, wherein
said surface interruption includes at least one groove (8,
87’) formed across a surface (112,113,114) of said terminal
30 (2) within said connecting portion (6) and said housing
portion includes a projection (9) extending into said at
least one groove and substantially closing said groove.
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4. The cq tor definéd in claim1, wherein sai d sol der tai
portion (3%@5‘v5:‘ At &ﬂﬂ surface which opposes said circuit board
(101) whe g 4 (100) is mounted thereto, and said surface
i nterruption is 5 formed across a surface (114, 96+861 &€ sai d
termnal (2) which is continuous with said solder tail portion
mount i ng surface. 4. The connector gs degfinethdsccdainsldsrherein n

claim |1i wher eisaiéotsoméﬁi flailepst£ddn F‘?P%&éliagm?@ﬂtiﬁ?%uff&%e !vﬂa.’ltda
general ly rectangular jn cr.0ss-sectl.aon onfigurati on a i nc es
four distinct gPagsgﬁrg%i%s‘,’lr%‘é’rtﬂ%ﬁ?ﬁdac(&%ilﬁt Efg?ﬂp?gbﬁ% connec %anl‘"%

di sposed acrosisatohsted theretbl2ahd3sdid)suwffas dnterruptdon (@8s8f hcis si de
surfaces_. 15 6. 0 tor, .35, defd ' ' ,
wheroin 3 0 EQFRed.RFTaEs ParBFRASE diids 3175 % Hid bt (2)

| east three (1¥Bichlds camfimfousmiwithosaidi splder tailk portiomumduntsing 20
7. "The connectgﬁrfgcggfined in claim6, wherein sai d connect or

housi ng (1) has a series of passages (106) extendi ng t hrough said
housi ng portion, each passage (106) receiving said connecting portion

(6) of a single term nals25 The (cbnnectoirehBr deiflined dMdcl4if &) Rvhé&fdth
t er m nal surface Lntgrru tlon%VESZ are di s osgghacnoss sai d
I

connect g saig, tegmdnad) Gonnge RITOTY bRhecdsr HERRSTRLLY
passages (106)rect&@figular in crossésectidrak ccorfiguratsiatefambdineluwdes m 1,

end being an eR0uhe ALY (&JAG shrTabentc SR SURe8BR NS
(1) and the otheingpgdspogedndcpesngataileast onesdlde, 1113i,11140r wforsxid .
four distinct side surfaces.
15
6. The connector as defined in claim 5, wherein
said surface interruption (8,8’) is disposed across at
least three (112, 113, 114) of said four distinct side
surfaces,
20
7. The connector as defined in claim 6, wherein
said connector housing (1) has a series of passages (106)
extending through said housing portion, each passage (106)
receiving said connecting portion (6) of a single terminal
25 {2) therethrough, and wherein said terminal surface
interruptions (8) are disposed across said connecting
portions (6) at <the 1level of said connector housing
passages (106).

30 8. The connector as defined in claim 1, wherein.
each of said terminals (2) includes two opposing ends, one
end being an engagement end (5) which engages said
connector housing (1) and the other opposing end being said
solder tail portion (7).

This Sheet Has Been Replaced

.l



9. The connector_a def| ned In claiml1, wherein sai d connect or
housi ng (1) haHFHE ﬁ passages (106) extending through a
floor (1b) of A (100), said termnals (2) being held in
said connector 5 00 by their connecting portions (&6-18edsiS&y

t hrough said passages (106), said term nal surface interruptions (8)
bei ng di sposed across saPéd co'ﬁhec@im@cﬁmlt agndefépednin claim 1f, ywhateinei ng

di sposed withi ga3a %&mxorhaﬁé'ﬂdj'g ESl) has pasmmlﬁ%@éof 1Bassages

10. The connector as defined in claim ai d connect or

housi ng i ncl udd298) seﬁ’i@dﬁ%fn%rﬁm’f'%’bné (ﬁj)oor (1b) gpSpFARif aaPRRERESE ) d

connect or hous1(lmo 48% téPRinals (2) au”aldagorméws'mn%a(i% 86hféctor
conpl enentary i 3P§ d 15 term ce interr

sai d term nal ag}e their alﬁ%‘ﬁt&ﬁ‘g BREt ('85’5 %?a(?&ﬁ?é@po Etghg S@é%

pr ot rusions (9passages ef1ge)i ,ngsabd hterhinalo ssnlfat:entnﬁiéz;ruptmssa(sl)

Zg”ﬁgg in cl a| m Sr\:%ﬂrﬁ% acggss sg sur %%%eﬁng Tgsffgﬁﬂggt@) med
across an upri §erther beingf a@:esmse% Fitdhin n&lalé‘onﬁeepﬁﬁﬁfmorbﬂeﬁl(m)
12. The connecpgigsagescirggyl.in claiml, wherein 25 said termnals are
general |y U-shaped, ™ with first and second generally parallel |egs

(5,7) erconnected by a bi ght portion (4), said surface

i nt erruptlon (8) being 10. ThedRthettorsassaefinédhin mah’unos, whéPein
13. The connect, '

12, . d
leg is general F?lgog?’??%ﬁ%?ir \Mq\*ﬁwgs&pgamlirens a(ﬁﬁﬁf&ﬁ 8rf R an ighﬁ Eaé)
substanti al podiisposed adijdcentomsaid connesmiors l'gmxdim'g)rmlssnges de1oé) sai d

Qg:lzi ][‘?r tsf ggt séiﬁigotrus%%geis} bk ing AnSEERATEdAP ! SHhpONES  sd 1@
15 terminal surface interruptions (8), said terminal surface
interruptions (8) and connector housing protrusions (9)

engaging each other to substantially close said surface

interruptions.

20 11. The connector as defined in claim 1, wherein
said surface interruption (8) is formed across an upright
surface of said terminal connecting portion (6).

12. The connector as defined in claim 1, wherein

25 said terminals are generally U-shaped, with first and

second generally parallel legs (5,7) interconnected by a

bight portion (4), said surface interruption (8) being
formed across said bight portion.

30 13. The connector as defined in claim 12,
wherein said first leg is generally positioned within said
connector housing and a substantial portion of said second
leg is positioned outside of said housing to act as a
solder tail, said second leg being longer than said first

35 leg.
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14. The connector as defined in claim1, wherein sai d housi ng

I ncl udes an eﬂ) r conponent engagenent slot (3) and
sai d cont act 'c g ' termnals extend into said slot. 5
15. The connector as defined in claim1, wherein sai B6-g6at 8¢
contact, solder tail and connecting portions (4,6,7) all share a

common, continuous surfadd.(1The aomnector asadefineflate ¢laim dupwherels) is
di sposed on Sa'é&i@”ﬁaﬁsiﬁ%_ in%j.'hfd%%e 4 1%1ongated, connector c&ﬁpaﬁgﬁt
claiml wher e

connector as defined In , 2rei'n said surfage interruption
(8) is a groovendagement slofc{dds and dsaddnPntadtaceortians pf said

17. The connecit@rminadel exedndniatal 8aiaWese] n each of the termnals
(2') has a generally U shaped portion and a general ly L-shaped
portion ekt endi ng fromone end of sai d generally U shaped porti on,
said generally U shaped 328. Thert¢onmectoyt i dgfinedt imnzlaioc andwhpaedd
apart, general |y, I S ' ' n ' i '

t her ebet ween, ssélg t‘)"leé'_hn?' g%grh %ﬁggﬁbl %%l’%egpt aeﬁc%rﬁ%ag&ggclg%%ogg F‘gﬁ%‘?
said term nal, {daiéd79urdldc shanera upenmen [ scontinuouspeswrface nélileh anfd

second leg (6" )ga3fg %ﬁa@‘?@#ﬁgdﬂ’ti 8)SaPesl d¥ddPon said common

18. The connector as fi1ne aim1l7 erein one leg of said
gener al 13 L- sh&&FaG8r {ildh)irncl udes said sol der tail portion (7'). 30
19. The connector as defined in claim18, wherein a portion of at

least one of said secondllsc?g '&‘Re) connector as defined in claim 14,

wherein said surface interruption (8) is a groove formed
across said common surface (114).
15
17. The connector as defined in claim 1 wherein
each of the terminals (2’) has a generally U-shaped portion
and a generally L-shaped portion extending from one end of
said generally U-shaped portion, said generally U-shaped
20 portion including first and second spaced apart, generally
parallel 1legs (5, 6‘) and a bight portion (47)
therebetween, said bight portion including the contact
portion of said terminal, said surface interruption (8/)
being formed on said second leg (67) of said generally U-
25 shaped portion.

18. The connector as defined in claim 17 wherein
one leg of said generally L-shaped portion includes said
solder tail portion (77).

30

19. The connector as defined in c¢laim 18,
wherein a portion of at least one of said second leg (6')
and said bight portion (5’) is embedded within said
housing.

e
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and said bi gﬁt’"’—'"/ enbedded within said housi ng.

20. A method off n el ectrical connector (100) having a
plerality of t arranged in a predeterm ned pitch al ong
the length of the connect or (100), said nethod conpros+ogn td@ steps

of: 5 providing a plurality of termnals nounted to a
carrier strip, each of tlz0.t edn maetbod2)othamangfactuningt an eleqgionitcdadn

(4) and a sol de% rlr?éé &ort&%g( 7%‘ﬁ"1ﬁ§| dy Coﬂi@filsf%x of aq.%onnle,%r tak‘zl)

portions (4,7) being Joine

portion (6), emmq%u t%rpﬁmt?!mﬁefopltchaﬂlﬂggatbm fléé?sthnpé’rlthﬁtlon
(8) formed acr assnidifior (100), EAIACHREHBACEBHRELS Ny POE | Pk Be bet ween

surface 5 “int errupt BTG A POEBNIEE, Ot &emépahgei,uéﬁfatesn%?c% g
portion which icdrhidrs stheip) daohg off el terminader (2)dhéving aokdatatitux
por t1 ona(4) ARG bl GuF e oF “eefder "t81T b3erion o7} toopets SRR
board (101); and solder tailpgwintiiomisnd 4sai)d belingaljotipedf togethezl bywat hi n

a nol d hayd ]] %&h&x&c&@ﬁgegof%r? '{bg ZQacfx of said terninRdls TQ?

pl astic vmthln sa orma connecto
assenbl Y10 sai d hegtimset 8r surfacesdskpryuphiendi (&) afﬁmﬁéctﬁ‘iﬁf’%ﬁ(t &heirg

into each sai d respectitiid a6fineBt&hg Ydrtior (%31 BetRésh r@dﬁa Tdbntact and
substantial ly cl ?r? ial ?P(ﬂ%r QOVeE; 2? th f %
connect or asserﬁﬂlﬁiefrro gil g Fions (4,7 ereot, ©'Sal nﬁ\‘}i" 8%€ai d
carrier strip fimrerraiptiiosr defidihing a tortuous path along said connecting
portion which inhibits the wicking of molten solder and
15 solder flux up along said connecting portions (6) onto said
terminal contact portions (4) during soldering of said
connector (100) to a circuit board (101);
positioning said plurality of terminals within a
mold having a cavity formed therein;
20 injecting plastic within said mold about said

terminals to form a connector assembly, said connector
assembly including a projection extending into each said
surface interruption of said terminals to substantially
close said groove;
25 removing said connector assembly from said mold;
and
removing said carrier strip from said terminals.
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