WD 2004/ 082077 PCT/ US2004/ 005106 CONNECTOR W TH FORCE | SOLATI NG EJECTOR
SYSTEM Field of the Invention: This invention is directed to a novel way of
nount i ng ej\@&&&)ﬁﬁs{o% a card type connector, and nore Sp??rﬁdsﬁ@o' Joffsméo a
connector for nounting a nodule, such as a voltage regulator DAl e, to a
printed circuit board. The connector includes an ejector and a 5 nounting
platformfor the ejectors, such as a solder nail, which mnimzes the
stresses placed wupon the connector term nal | eads when forces, and in
particular, vertical forces are applied to the connector. Background of the
I nvention: 10 Pri orCONNEGTORWITE FORCIHISOEATENG BJECTORSYSTIMIUl e to a
printed circuit board 1nclude a housing and | atches connected to opposite
ends t her eofpjeld i3 theah¢&iRfonar € Used to hold the nodule to the housing and
can be used To e[ ect the nodule fromthe housing. Solder nails are provided
and are separ at e ThisdpyepHen is dirgstedsto amquel sy el moenting gicctomeior acasd vl i ty of
termnals t | | - 9 i circuit
board. Duri %ﬁ%gfbé’\ggg&ﬁﬁ%)é gphéﬁgﬁaﬁg%?{o? étrﬂv%\)/eu%lg ﬁcae%? Q{i%tesnﬁlo g I@ﬁ%bj ects a
vertical | oadguaionhedule tachprinteddéichit boaré Fled wahniwgtar irehidesisn ¢jeptorBnids | oad i s
transferred directly,to the housin nd in.turn to.the.all _of the |eads and
the sor dar - arrgne b redfeth heds s e B B RRise bF Hmsata plB e s of
the |eads apon@RSYhiecion tekihib@l ledds wifen Fdt6s Sand o perticula2Ovehijal folrdes anGpSivanar y of
the Invention: A general object of the present invention is to provide a
connect or WHh®$PIHEGPTi zes the stress on | eads of the connector connected to
a printed circuit board when the connector is subject to shock and/or

vi bration. An object of the present invention is to provide a connector

whi ch m ni m Baad md of thednverdionon t he | eads of the connector connected to a
printed gjrcuit ar d. dur.i si,de- 1 0-si de ve t.of a npdul e.munted to
the connector. B in(gfﬁ?ongﬁcggrfﬁlhé@%?g%g’emwrﬁfﬁm{gﬁ GFOO?‘%%%E fculibg%ﬁnector S
provi ded f oringledyy idaging andRttHéstonfdétld t@Gppasieiintifterebf JfHedithes BRGIEE0 1O a

printed circuit board. The connector _includes a housjng having,side walls
defining a s1ot the grodplsdethghagsing aad gen be used;torpiegthy mpdple dfpen the housing. Solder

nails are provided and are separate from the latches. The connector includes a plurality of

terminals therein which have leads soldered to traces on the printed circuit board. During

15  shock and/or vibration, the weight of the module subjects a vertical load on the latches which
are held by the housing. This load is transferred directly to the housing and in tum to the all
of the leads and the solder nails. The vertical load applies stress on the soldered joints of the

leads can result in fracture of these joints.

20  Objects and Summary of the Invention:
A general object of the present invention is to provide a connector which minimizes

the stress on leads of the connector connected to a printed circuit board when the connector is
subject to shock and/or vibration.
An object of the present invention is to provide a connector which minimizes the
25  stress on the leads of the connector connected to a printed circuit board during side-to-side
movement of a module mounted to the connector.
Briefly, and in accordance with the foregoing, a connector is provided for mounting a
module, such as a voltage regulator module, to a printed circuit board. The connector

includes a housing having side walls defining a slot for receiving a module, such as a voltage



WO 2004/ 082077 PCT/ US2004/ 005106 regul ator nodul e, therein. Termnals are
provided in the housing and are in conmunication wth the slot. Ejectors

and nount i Rgp BdedjosRrs for receiving the ejectors are proEbgﬁg dloofpPosi te
ends of the side walls. The ejectors also act to retain the rmélule W t hin
the connector. The e{ ector and nounting _gl atform maybe fornmed as two

separ at e conpgiermeodglesthereln. feaminglyeearenddaddy thethevsing andeye incommuaipation y
fornmed. The gj ] : t J i sol ate
the force tﬁrgthe(ﬁ ée%téj %tt%ér]&}drsm g@%@g{aw%%ﬁg@%F gjé&@ Seagéﬁrgwgc?%te, such
as from vi broaposite exdsaf the sgleocltls. The egnidrs alsb 40b tdt ezinghenipdule withircthe as from a

nodul e nounted to the.connector,.th orce is transmtted directly to the
Tount | ng. ol ACFIFIR i SR 40K BCSHRP A OR oK b° SEMALE P SPRFH? REPIEate. 10
Brief Descr iviidhOie &nmbtdi€] Ecldr g fiay BoRteRiUR fordRd.| Uit S&toriad AR méntihe
structure and operation of the invention, together wth further objects and

advant ages tHioBBY are suah that ey frolatidie faseedbet iR eigotar &y wiieet too Ferxampls) Whet ng

description,, gakefdcl £ RN MBFtibR Qn%ﬁsp?élgﬁgﬁseafea RP@&B )éjeglgrsgglﬁﬂ‘ag Iﬂ'%m a‘iiﬂ&fufej n

| i ke 15 reference nunerals i1denti ments in whic IS an
expl oded pemspatedity thegprngctof, the forgm netransmitiaf distetly trctbe ponatingplatfemfapdt ures  of
a first enbagdi t ofat invention:. H.G. 2 is a top elevational view of the
connect or ofdGlir Weé]avi%yfﬁng&eigo?nseagrgegirlglﬁleladls've view of a solder nail which is
a conpon@nt of the connector of 20 FIG 1; FIG 4 is a side elevational
view of the solder pnajl shown in FIG 3; FIG 5 is an expl oded perspective
vi ew of t he Buigfles hte Drawinesy \hich is another conponent of the

connect or of FIG ; - 3 | t
Comnector of £ TSl At SPOT & RRERALEr ol Al B

Gatiofl ahd
FIG 7 1s an assenble
connect or ofwif fGrther obfeotamndiedvanthgsd theseofangyrbiestibe yndsirstond ty tofszande tarfbe a nodul e;
LG ok or BELABEBHEHSIL A cOuPob kDb iR B
15  reference numerals identify like elements in which:
FIG. 1 is an exploded perspective view of a connector which incorporates the features
of a first embodiment of the invention;
FIG. 2 is a top elevational view of the connector of FIG. 1;
FIG. 3 is a perspective view of a solder nail which is a component of the connector of
20 FIG. 1;
FIG. 4 is a side elevational view of the solder nail shown in FIG. 3;
FIG. 5 is an exploded perspective view of the solder nail and a latch which is another
component of the connector of FIG, 1;
FIG. 6 is an assembled perspective view of the connector of FIG. 1;
25 FIG. 7 is an assembled perspective view of the connector of FIG. 1 shown attached to
a printed circuit board and a module;
FIG. 8 is a perspective view of a solder nail which incorporates the features of a
second embodiment of the invention;
FIG. 9 is a side elevational view of the solder nail of FIG. 8;
30 FIG. 10 is an exploded perspective view of the solder nail shown in FIGS. 8 and 9 and
the latch;

FIG. 11 is a perspective view of a connector which incorporates the features of a third

embodiment of the invention;



FIG 9 is a side elevational view of the solder nail of FIG 8; 30 FIG 10
I s an expl oded perspective view of the solder nail shown in FIGS. 8 and 9
and the | 8%@hioslokfer7 11 1S a perspective view of a connec iR

i ncorporates the features of a third enbodinent of the i%ggntloog};a%éo%
2004/ 082077 PCT/ US2004/ 005106 FIG 12 is a perspective view of a sol der
nai | used in theFiGil2ds entrepectiaicvo bf 4 solder nashused indhe thixd @mbodimiest of tisd de

el evat i onal c '%\{ogf the solder nail of FIG 12; and FIG 14 is a perspective
view of a noditircdtion of the solder nail of FIG 11. 5 Detailed

Descri ption of t REG.I3lius tidatlevhtiond) oibiwnaflic(se)der Ml IfFIGHE; hmbent i on may be
susceptible to e ient in differept farns, there is h i.n the
draw ngs, and heﬁ@'ﬁ“ﬁ??“ﬁ@%&‘ﬁ?‘?’ BQ%mP‘ﬁE‘E@PHPFt, eé?)l@??inlaﬁé‘?%ééﬁ ments with

the wunderstanding that the present disclosure is to be considered an
exenplification of the 10 principles of the invention, and is not intended
to limt thdetailedDesexiption ofithe Iiustrate imentfsq descri bed herein. A low

i iy nent;
profile circuit X e -Frmlﬁ”fﬁ rinted
circuit board 24%&%?%{\1}?%.}1%@9rsrl%g{ﬁhgggg%ngé/ﬁggﬁ1 or ex%rrp ééfalege i\;‘/!ol t age
regul at or  rsbolut i, thadmwingsyandheraineyilliba tlescfibedan detnill, spenificantmdohénty witlythe of

auxiliary card or daughter 15 circuit .card. The connector.2Q ing|ludes a
housi ng 26 m&%ﬁa%‘ﬂ%gﬂa_ ?Preﬁefl%gﬁs‘g%@&"ﬁrc@% exeny céu%?tftl’?)f nount i ng
pl atfor n®, krinsigled 6f the Aivefition? &HIIS héttifended & it e inveAfion RitENGSIRERMITEG Means
for holding the nmodule 22 with the housing 26 and provide a neans for

ej ecting t helesqibedh@einy from t he housing 26. Wien a force from vibration
and/ or shock is appli.&8aikQ; ' WS, inly to
t he sol der nail s,%plvm tlﬁgﬁii tﬁde}poé)ra}dﬁégﬁ%%gfz?Eogc{>ore€t§1gj2a§n%‘{el ng t%?gl{satrﬁﬁ?t ed to

t he housi ng c6uit Boaird 24is peovddedi Fhemodile 2hmay be, For e28mplack wilagereguaiot 32 (only
one of which is,shown) is ﬁhov¥n in FLGS. 1-7 irbp\/\hifch .E.he I%tc es 28 and
the sol der ABedHle 8o Pagulel i Zidack G S pifer type of duxiliary card of daiighter

15 circuit card. The connector 20 includes a housing 26 which has a pair of ejectors, or latches,

sle A

and a pair of mounting platforms, or solder nails, associated therewith. The latches provide
means for holding the module 22 with the housing 26 and provide a means for ejecting the
module 22 from the housing 26. When a force from vibration and/or shock is applied to the
latches, the force is transmitted mainty to the solder nails, with little or none of the force

20  being transmitted to the housing 26.

A first embodiment of the latch 28 and solder nail 32 (only one of which is shown) is
shown in FIGS. 1-7 in which the latches 28 and the solder nails 32 are formed as two separate
components, FIGS. 8-10 illustrates a second embodiment of the solder nail 132. A third
embodiment of the latches 228 and the solder nails 232 is shown in FIGS, 11-13 in which the

25  latches 228 and solder nails 232 are integrally formed. FIG. 14 illustrates a modification to
the integrally formed latch 228 and solder nail 232 combination shown in FIG. 13.
The housing 26 used with each embodiment of the invention is identical. The housing 26 is
formed of an insulative material and includes a pair of vertical side walls 36, 38 having
opposite ends and an end wall 40, 42 provided at each end of the side walls 36, 38, An

30  elongated slot 44 is formed within the side walls 36, 38 and the ends walls 40, 42 to receive
an edge of the module 22,

A plurality of conductive terminals 46 are mounted within the housing 26 and a

portion of each terminal 46 is located in the slot 44 for contacting the edge of an inserted



conponents. FIGS. 8-10 illustrates a second enbodi nent of the sol der nail
132. A third enbodi nent of the |l atches 228 and the solder nails 232 is

shown in F in which the 25 | atches 228 and sol are
integrally Tor rreéjﬂ Jrél G 14 illustrates a nodification todﬁéﬁgg#']ﬂ?’g%ﬁﬁ
formed | atch 228 and sol der nail 232 conbination shown in FIG 13. The
housi ng 26 wusduledRt EhQQUhIMMtamaﬂﬂemlﬁothaismwdmh mmecisiomdemtdﬂ}cﬁ:hmﬂﬂéhe
housing 26 is of .an ter cl udes

vertical si 8“5\1/\%%6? %oun?ggﬁ%vf Sntegﬁ'ﬁ%lé 3%1]%& Ig?i’sé AT gl&(5‘“{‘2’40 42
provi ded atuemébnﬂaﬂmﬁhﬁ&h&ﬂ$md@1h@hﬂﬂmﬁﬁnm&&ngﬂmt&&1&b&ﬁ@ﬁkﬁﬁoﬁhﬂiuﬁ4 is
formed within the side walls 36, 38 and the ends walls 40, 42 to receive an
edge of theﬂ??d’d‘éi‘Fegc??‘mW“&l urality of conductive terninals 46 are nounted
Wi thin tlhe housinge ifd vl 48, 4@&6mbﬁua%dmo&%ﬁ?oaebfﬂl@eh&WMigd in the
slot 44 for contacting the ed an i nserted WO 2004/ 082077

PCTI US2004/ destibal wnﬂbae pédezﬂanmngéhatéherﬁthﬂap@ w#l 4hissher mirtor émagze obthe| eads 48
whi ch proj eq GekYaof F r i nted
it cui b boadipebfed MRRIAo TRIA o ROUELA ool RN 0.1l ol ol
circuit boarsm anda miidld dmcm:gt’m hpbmolmﬂnhmmgmhéms ﬂhaﬁi-ss sﬁak&uapm toliheﬁecorﬁ]r
vias, in pri, ntg‘,g circuit board. 5 The end walls 40, 42 are identical
and therefOts eé‘?‘l’P?“ e of the end walls 40 is described with the

under st ggdi ng t hthe filesi@d BEkorPSANYYRles aff B-shipell Bese Rl vHicH BRAScAkallfdfion
descri bed end wall 40. The end wall 40 includes a first side section 50, a

second si de 5§&ed ¢ berizontal partion S '-B@I"él‘t@@dip}‘t@ﬁ 56 has areplangulasiyeasss Ghond connect s
the first si, si de
secti on 50 (T 56k &0 Rlichdls bOEKBRRUME 5 bolfonrSihd Phick porkln IO GplardiFly °

and a hori zprddeternpioed distance8 The reeess &0 extemds fpar the outeﬁﬁgh aftha vexﬁcal pogioh 36

recess 60 on |t i and th omth bott om of
the verticalf® ﬁ?fkﬁe&ﬁg Elgévaﬁdﬁv‘ mﬁ?ﬁ@i&@?”ﬁfﬁ V&‘? tgf TH‘EFH? cess 60
ext ends ifro rgrb&iaﬁ 50t 1Bk tpAAR 0Pthelrdt@ss\! 1Al fadt of BFHchd AfartI&6ss 6 Avpend fohehsi de

wal I's 36, 3 An aperture énot shown) is provided through the vertical 15

portion 56 élpn%qﬂ&'ﬂ porpioRAd Ipe pryEoTe decating rses (nat shawn) ean dspraddiomnibe herizoagk 62
depend ”0 epen 3@?651&%{1%1%?{ ofsfueﬁﬁngﬁre W6 SRS piRelit A vBEES4 (AU

shown) can |zon a
64 is provided at each end of the L-shaped base wall and tapers from the upper end of the

vertical portion 56 outwardly to the outer end of the horizontal portion 58. The second side
20  section 52 is the mirror image of the first side section and like elements are denoted with the
same reference numerals. The aperture 66 in the recess 60 is shown in the second side
section 52.
The middle section 54 includes a horizontal bar 68 which extends between the
horizontal portions 58 of the first and second side sections 50, 52 to space first and second
25  side sections 50, 52 apart from each other. A pair of guide walls 70, 72 are provided
proximate the top of the vertical portions 56 and are perpendicular thereto, The guide walls
70, 72 define a tapered passageway into which the module 22 is inserted.
Attention is now invited to the first embodiment of the latch 28 and the solder nail 32
shown in FIGS. 1-7. A latch 28 and a solder nail 32 are associated with each end wall 40, 42.
30  The latches 28 provide means for holding the module 26 to the housing 22 and for ejecting
the module 26 from the housing 22,
Each solder nail 32 is identical and therefore only one of the solder nails 32 is
described. The solder nail 32 is best illustrated in FIGS. 3-5. The solder nail 32 is preferably



portion 58 to aid in properly positioning the housing 26 on the printed
circuit board 24. Arib 64 is provided at each end of the L-shaped base
wal | and t yRpiceshdem t he upper end of the vertical portlp&@g 0(3% Ay to
the outer end of the horizontal portion 58. The second side sec fon 52 is
the mrror image of the first side section and |like el enents are denoted
with the smedefm@@émﬂlmﬁagsnerﬂh@-dpm%iaﬁt@nﬁﬂandaipheofms’r'é B0 is shown

in the secong_si. sec 54 i ncl,ud hori zont al
bar 68 which ext 4 §8 vvquﬁ %lael]_ Jahgérgoggﬁ gﬁa p%ljr({%% @@ﬁolF e@eg%l rst and -
second si decmtteabhﬁa&&yecﬁﬂmnonMpamu-shapddsamhngédmtbnteaiuaimatbeﬁgd gns 50,

52 apart fr e ai f i walls 70, 72 ar royi ded

proxi mat e tﬁg]a‘fe nﬁ?nt{’lﬁén?)ﬁqa b@? ?%?téggﬁga%lagﬁaurgchaﬁér ﬁ@gﬂ‘\%‘ﬁﬁ YpP2 PR%r et 0.
The gui dg Wak kual ne figndied pei@nbofitBPeikRsk RASTAFIVR 48 B Mayhivel shlafemodul € 22
Is inserted. Attention is nowinvited to the first enbodi nent of the latch

28 and the §Wf49§ﬁfeﬁa1tllsl%§2fef1'§¢1%ﬁh? purfapemea af the lowey lgg 8isxgadgsg lasgess| der nai |
52 are aSochaind et hoeny ket 10, The L IER;. RLOV e

means for I ng the noddl e SN cting the
nmodul e 26 f aperiurdgo, iﬂ&wa:rmd@lzﬂnttﬁmeichm déﬁszeﬂeraB@ preximdensd i copl thereat.

therefore only o t nails 32 desc d. .The solder nail 32
is best illust ra?g%ﬁcﬁe C%aytgl?%mw 8“%5(5’!‘163}‘3 R u%“?%% T éf‘ﬁ’flﬁ%gl@ 4 WO
2004/ 083077 11R@Ebtbbs%@&&/sﬁ£iﬁb@em ThtoHea g, wﬁe dﬁ%&lﬁés ¥t 1hiohds2HeSbadt MARRAKA ith Y

U- shaped section 74 and pai.r of  arnmns extendi ng therefrom The

U- shaped sedt$oh H‘&lﬁ%zgdmﬁl&ii?s "d?falré’ﬁé{%‘@@l&lﬁﬁ?"fﬂlﬁ ¥y 92 wbichae spagsd gt Gemby a
curved porticgf dier. Xﬁ%&%ﬁ@@%éﬁ&ﬁhﬂﬂalﬁs& eawegmoﬁﬁec§ € RulePHd doftom! €9S

80, 82-are horizontally nounted | ower has a arge surtace area.
The surf ace cdgesaf thaylds wals 8¢y 9d ltogethennk tdptwailr%womtsehﬂ topkdgehof hasidagellar ea

of the |ead ave a |ler, surface area. |t .is preferred that
the surf ace%QT% to%efthelr T%Mrall%gg'a%%ﬂfrge ERES %'f g?b‘%erﬁglgnﬁg@’sﬁnﬁg@ %P e ar s
76, 78 axt endtaethe hildhly 2R EDENEbdtad @o’rﬂl membﬁumgt:zlse A sibre 008002 ifprovateer t ur e
86, 88 is provided w thin each arm 76, preferably proximate to a top

t her eof . Thénthasidrexal 12§0r9é’ypieﬁk®]¥7§|i’93i¥1?ﬂ5r‘@“w ok appreximaielythe midpgint n t he

drawi ngs i s ok@heirkdobaive Stk Wan9h, gohe shape of the latches 28. The specifics of
the latches 28 is best illusfrated in
Assembly of one of the latches 28 and the solder nails 32 with respect to the housing

26 1s described with the understanding that the other latch 28 and solder nail are assembled in
20  the same manner. The latch 28 is inserted between the arms 76, 78 of the solder nail 32 and

—
—

=

the protfrusions 100, 102 are respectively inserted into the apertures 86, 88 in the arms 76, 78.
The solder nail 32 is then inserted into the recesses 60 within the first and second side
sections 50, 52 and the latch 32 sits between the vertical portions 56 of the first and second
side sections 50, 52, The protrusions 100, 102 are respectively inserted into the apertures 66

25  through the vertical portions 56 of the first and second side sections 50, 52. The apertures 86,
88 in the solder nail 32 are smaller than the apertures 66 in the housing 26, and the
protrusions 100, 102 have a diameter that is smaller than the apertures 66 in the housing 26.
One of the primary reasons for there being apertures 66 in the housing is that the protrusions
100, 102 need to be robust enough to be able to withstand the shock and vibration forces

30  being transmitted into the latches 28, thereby necessitating that the protrusions be longer that
the thickness of the arms 76, 78. Thus, although the protrusions 100, 102 may be received
within the apertures 66, the fit between the protrusions 100, 102 and the apertures 66 is not
required to be a tight fit, but rather, play can be tolerated, and in fact is preferred, between the



FIG 5. The latch 28 includes a pair of vertical side walls 90, 92 which are
spaced apart from each other. An end wall 94 and a bottomwall 96

respecti velwosqapgsb; t he outer and bottom edges of the si ﬁgﬁd 92
together. Atop wall 98 connects the top edges of the si dge\%a s"l“’?'ﬁ?‘ 92
toget her. The tog wal | 98 has a sl anted surface -so that a user's digit may
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20  leg 80, in contact with the printed circuit board 24 and transmits the forces to the printed

circuit 24 over a large area. While some force may be applied to the housing 26 when the
connector 20 is subjected to shock and/or vibration, the majority of the force is transmitted to
the solder nails 32 through the latches 28. Therefore, the stresses on the joints between the
leads 48 and the printed circuit board 24 are minimized, thereby minimizing the possibility of

25  damage to the solder joints between the leads and the printed circuit board. ,

In addition, because of the arms 76, 78 of the solder nails 32 that extends upwardly, if

the module 22 is moved from side-to-side once mounted, the arms 76, 78 provide rigidity to
deter transferring loads to the housing 26 and thus to the joints between the leads 48 and the
printed circuit board 24.

30 Attention is now invited to the second embodiment shown in FIGS. 8-10. In this
second embodiment, only the solder nails 132 have been modified. Therefore, the other

components of the connector 20 are not described.



5 The sane process is used to assenble the other latch 28 and solder nail in
relation to the end wall 42 to conplete the connector 20. The | atches 28
can pivot yij otrusions 100, 102 relative to the rﬁf‘rﬁﬁ | der
nails 32 t%‘)"g%“w@’% entry or ejection of the nodule 22 asseﬁg e the
connector 20 to the printed circuit board 24, the connector 20 is placed
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Lo Shock ancieBmRsFa Fisd a5 L Yb1EF.cBie SsBHaLY - oHAPRL BRHOOT SA B AVSENASE 25

Each | at gh 284phag ﬁﬁweanommu régfms GRick &retgeﬁermfﬁe halxﬁaﬁele%rotﬁa' thed2_15
t hrough the engagenent of protrusions 100, wth the arns 76, 78 of

t he sol der raveér Rpizonipideg 1f4§ri@ﬁ & lasgersfadegend. (Toe ﬁth&ce@melemy be¢qualp ondhe | oad
is not tran | h hthe
nousi ng. 26 il Beiotof he' 4T 2a SPine RGEHSS: bR PEE bhlel BB bl LY, | 0%,
such that Mmefeﬁhbthhﬁhdsurﬁc@mmh@hwbﬂeg Mﬁmlﬁﬁﬂe a8large hepdsaibleh @he afingdo not
transmt the Io t he housi e soI alls 32 have | arge
surface ar ea]s36 & ef’xit n%ﬂqu@eggcu Fly teg}?tl‘&‘@?r aPﬂé’erS’PPI?‘PF@g t‘b'?‘f’cui t
board 24iandieticanegiis AREpdarCAs, 150 it HoviRsd Wigd ea&'a'hﬁq% 134 pRoxBhatéitd AT 0€
area. Wiile sone force may be ap lied to the housi ng 26 when the connector

20 i s subj ecdepthetet. s'ﬁhﬁ:h@aﬁln‘esﬂ"érl‘* 142 axteushdovewardbafromithe lower endef theapms | s
transmtted #3 he solder nails 32 through the | atches 28. Therefore, the
stresses on the joints between the |leads 48 and the printed circuit board
24 are mnimzed Asbhnblebfmrtdofiﬂrdlztbhng 28 bhmd ﬁlesﬂdé:rinhils 132atlafdde id dhedpasih®?246 he

sol der joints bet S .a t ui t. board I tion,

because of tlﬁgeséi‘f‘ ‘V’éh 7%‘1@?3%%4@ g]?ﬂ gﬁr"%r‘?épalt"g‘ ﬁ%&“a’eﬁe@ﬁﬁf?bifa\ﬂéaﬁl y, if

the nodul$ 2gple ndimye dht 1460 2B ifl fpérRd besRedthe Sroi188! £5% ofthSoflcBail B2 24

provide rigidity to deter transferring |oads to t he hou5|na 26 and thus to
A

the joints b&e meHSIPWelopeHHsﬂrmsneﬁWeimsertsﬁm@eaeqrwmllﬂsﬂé injthp Arme3I36,
Attention i 513@0"‘1*115 QMH&‘%%I'[I@.‘IZ 51}3%’56 SO %xﬁmﬂéﬂe@& sﬁwﬂﬂl Qﬁfts't e?orﬂigldel n

this second ‘enbodi nent s 132 have een no
Ther ef ore, tdeetionsh8y52 ardrﬂpniatshﬁ% sitsfbetvreen thorvedicalgportivis &6 of the first egisecdrdd. 6
side sections 50, 52. The protrusions 100, 102 are respectively inserted into the apertures 66
20  through the vertical portions 56 of the first and second side sections 50, 52. The apertures

148, 150 in the solder nail 132 are smaller than the apertures 66 in the housing 26, and the

protrusions 100, 102 have a diameter that is smaller than the apertures 66 for the same
reasons as described relating to the solder nail 32. The same process is used to assemble the
other latch 28 and solder nail in relation to the end wall 42 to complete the connector 20. The
25  latches 28 can pivot via the protrusions 100, 102 relative to the respective solder nails 132 to
allow for entry or ejection of the module 22. Because the protrusions 100, 102 do not bear
against the housing 26, the latches 26 and the solder nails 132 minimize, if not eliminate, the
transmission of force from the latches into the housing 26.
To assemble the connector 20 to the printed circuit board 24, the board locks 140, 142
30  and the leads 48 are mounted through holes provided in the printed circuit board 24. The
horizontal legs 146 of the solder nails 132 abut against the printed circuit board 24. If wave
soldering is used, the board locks 140, 142 and the leads 48 are soldered to the printed circuit
board 24; the lower legs 146 of the solder nails 132 abut against the printed circuit board 24,



WD 2004/ 082077 PCT/ US2004/ 005106 Each solder nail 132 is identical and
therefore only one of the solder nails 132 is described. The solder nail 132
is formed ¢fo sd@ladednd includes a generally L-shaped sectp msﬂo%é‘mos"i‘oeoa'r of
arns 136, 138 extending therefrom and a pair of board Iocgg 140, 14
depending from each arm 136, 138. The general | y L- shaped section 134 has a

vertical | edubargnat negepsatily siderod g th |cirpitbopndb24p elyghpeard Jogks
per pendi cul U0l A28@6 |Tba9§ ind HldBwel mesntmégm@t)@dhe L&@mﬁl s 9%afbe 21 9€
surface area. The surface area may be to one red percent of the

surface ar egolgered peethe prnted gigcuiirboaidy24 I’@ﬁ\? dsntvhlem anslth¢ lgads 48rcambe surfapg
preferred th; r he | oner |l eg 146 is nmade as | arge as
possi bl e. The a?e%g()ﬁ%(?%,ﬁféﬁgg&g@&h general ly perpendicularly to the | ower
leg 146 3nd are G¥irendhd edntaortAds é‘ﬁjemdtd shatk dxﬂ@ridbﬂahoﬁ;lhﬁﬁﬁal]aﬁ&lsb%ed 150

IS provided hi n. each rOXI to a t hereof, The board
| ocks 140, Pashelpch o“%ﬁlgaﬂ‘g‘%# nURYay POEFIWS‘PC tiyg solfernail 135 138,
Assenbl y of t@t@@g%e%ﬁ%ng&ﬁ&:ﬁh?&e Suasitnd 108, R2IAG the &insS 38 3138 e kR sbMEr dal t he

housing 26 is described wt e understanding that the other |atch and

sol der nai | 13RendBansfuss the lgad te the soldey ngid 432 nEherdesd is mpidransfersed tp ghej housing 26 t ed
bet th f 100,
02 o6 1 oo BEdiRe dh Sperfutll dblifh BChelfing Mlate triér Bt BEREQUAKSSONS 100

138. Thellsolthenginthe bolalémads E32t sneinthatnslenttied oadnis platdicorr the sches?2 & theatties 28t he

first and se on si de n | at c Zstsbtweenthe
vertical por EE“?B‘ itfhe ﬁ’ﬁ‘i“‘?‘? ﬁ’@?‘ %FH’&??Q ﬂgﬁa"qgeé ]}s}’g 1acg greasyh o
protrusions émwemg 136,8n b&IRE Fith WR!pYinted SRETESbatd W4unl I&ens%ﬁertﬁwoﬂ:%s R6ne0
through the vertical portions 56 of the first and second side sections 50,
52. The aperfrigiedsircuingt ovesg large arere Whilegomederce magbe apptied tedhe kousing 3 whive
apertures 6 4 ve a

di anet er th%é&n&@&o%‘i?h[ﬁﬁec?eﬁ gﬂ%glﬁ%w&r"?g&'oéuﬁb%ﬁ@psaﬂr}%ggﬁeggsons as
descri belb r elaatmitigd totht baldgmbadel32rilmohgiBe latdhes %rﬁcmf@e,dhsstnessem sethej@ints

assenbleth oth sol.der .nail..in relati t he end [l 42
o conpl et o WeREeeBa et 4p 56 me PnBSuriiesfie e ik wiirind oty pipuans 1

protrusions ﬂo@ﬁbﬂlﬂﬂﬁ‘ d&ﬁh@ettwe sbl@]ei j@ﬁltsrlemﬁ&he\deads ehdie phiated Sua;&%om al I ow
for entry or_ejection of th Because the protrusjons 100, 102 do

not bear aglﬂlaﬁ%‘imlis F@écaﬁmeﬂ%% 13§ HéS P%%ﬁé%crzehaﬁa tha gxtensls sgwaidly, [fgher 32

m nim ze, i fr000c # & Hd¥ed Fom!shi-to-kad BRAYmAnRA, BE ahR136, B PRVilididihyahes | nto
t he housi ng 26.

20  deter transferring loads to the housing 26 and thus to the joints between the leads 48 and the

printed circuit board 24.
Attention is now invited to the third embodiment of the connector shown in FIGS. 11-
13. The latch 228 and solder nail 232 are integrally formed as one member formed of metal in
the third embodiment. The integrally formed latch 228 and solder nail 232 is provided at
25  each end of the housing 26, and are identical. Therefore, only a single integrally formed latch
228 and solder nail 232 is described with the understanding that the other integrally formed
latch and solder nail is identical.
The portion which forms the solder nail 232 includes a generally U-shaped lower
portion 234 formed of an upper horizontal leg 236 and a lower horizontal leg 238 connected
30  together by a base 240. The lower leg 236 has a large surface area. The surface area may be
equal to one hundred percent of the surface area of the leads 48 or may have a smaller surface
area. It is preferred that the surface area of the lower leg 236 is made as large as possible. A

flexible pair of arms 242, 244 extend upwardly from the base 240 and are connected to the



To assenble the connector 20 to the printed circuit board 24, the board

| ocks 140, 142 30 and the | eads 48 are nounted through holes provided in
the print eqyidogbdbrpoard 24. The horizontal |egs 146 ofP -ﬂ@sﬁﬁj,,gl(gﬁoﬁnal |'s
132 abut against the printed circuit board 24. If wave ering i's used,

the board | ocks 140, 142 and the | eads 48 are sol dered to the él’l nt ed

circuit boeh 24 Tip Slexibifesrms 2475 244use emeraly perpendiqulan i the leps236, 888 indbaii nst
the printed, ¢ Tnh ol are
not necessarl {/xgg(%%‘ er ed%g%owz‘n%%?@d{hg%u%tsI%E[Még%%%%%tg%rg%a Pl{\‘;fély, t he
board | ocks extmdk Jinwadly amtldomdélyzf@mathdtdphefﬂhwms 24@;24ﬁomse&bndlagisonml8 of the

sol der nails b | r ed the cu a

infrared sol &‘é eh( nﬁ%ﬂﬁ"ﬁé&%‘gﬂwﬁf ‘ﬂ?ﬁgﬁ“{%ﬁ?ﬂ%@ ‘F%atth’é printed
circuit boaliodrti%ﬂzsﬁwwwl&xﬁeh& upwafaey:&@ﬁ th’é(énd of the Bcofd FHtien02 50N Otk 1ACHT X3
vibration, a vertical load is on.the | atches 28. Each |l atch 28

pl aces an uﬁ%‘i"ﬂﬂ‘fx&ﬁi ElétW&Hﬂ?( Wéel’rtégﬁ‘ée‘ElF e isduserted mipfhe copmecton 20 sychythat the
engagenent Iy f sol der
nail 132 a%ﬁ%@rﬁ%ﬁé‘?@hﬁg@gﬁ% E)Ojtgﬁléwgig égpﬁ hlgl 132&%%"3%1&%% not
transferred 25@)totﬂlﬁec thouwisiig2.284 apey: o éhe thedulgd suoh thet 16 latdin 238 dgdisemgaged usi.ng
26 are Iar O through the solder nails 132
such t hat t{ﬂ%ﬁl Hﬁ% %grrr% é‘E"‘Zatl‘ﬁ%mt"%@QF%t ches 28, the latches 28 do not

transm tiot he I oalthé ¥s€mbli efﬂne dsmbigatidh 1atdH 22 8@t delderiail 232 AR tHedioesihgrqe
surface areas via |l ower leg 146, in contact with the printed circuit board
24 and tran@ﬁs‘%wﬁ@d%?%@afdo%lﬁéow pescrbedy The poysing 2048 E}e@fl agapstihes ar ea.

Wil e sonme 868 o8t RErPRP Hael cdibibdiin NRWSIHRUnd ol a1 238 nﬁ@;@é&%&%enzo is
subj ected t0o shock and/or vibration, the majority of the force is

transmitt ed thepvertival Rastiensr56rafiegespagtive prbugls 40n42. | Beck pemmbingionTaiel 232‘8@;11@ t he
stresses on (he ZEE ¥s I'bol? ESEaRa foife é %ﬁs 46 4@”%% Ekﬁntﬁﬁ%d&h?ﬂch%fs%ht boar d

i
24 are mnlmzedﬂaﬂ mn|m2|ng passSi b to the
sol der jidi ntssldaaiaiedn ciuhﬂexl ehtige @anlk Holnang)zti ril‘lmdomrrlmﬁzdntdl@egms otfﬂleadldeﬂ i on,

because of th¢ 8 of e so| de I t hat, extends upwardly,

if the rmodd# zgzzaﬂdsfﬁ?r@e@d&ﬁ%?ﬂl‘iﬁf {Ba wﬁmﬁaéﬁﬁmah R 136, 138
provide ri 9'b@hﬂi¥24tt@sur?aeeHﬁhﬁ&hﬁﬁ%ﬁl@&%%&b agmle@a@hiutvo@aﬁfza housing 26 and thus

to the joints between the | eads 48 and t printed circuit board 24.

Attention i s nowWhenithegpnnestqrR8 lﬁﬂﬂbﬁ@te‘ém@nkr@d@r wibratine, acsivekloet isphseth | n
FI GS. 11-

on each combination latch 228 and solder nail 232, The force on each latch 28 is transmitted
20  to the solder nail 232 since the latch 228 and the solder nail 232 are integrally formed. The
solder nails 232 have large surface areas, via lower leg 238, in contact with the printed circuit
board 24 and transmits the forces to the printed circuit 24 over a large area. While some force
will be applied to the housing 26 when the connector 20 is subjected to shock and/or
vibration, the majority of the force is transmitted to the solder nails 232 through the latches
25  228. Therefore, the stresses on the joints between the leads 48 and the printed circuit board
24 are minimized, thereby minimizing the possibility of damage to the solder joints between
the leads and the printed circuit board. The vertical portions 56 of the housing 26 provide
rigidity if the module 22 is moved from side-to-side once mounted.
Alternatively, the portion that forms the solder nail 232 can be modified to include a
30  solder post 252 which extends downwardly from the lower horizontal leg 238 as shown in
FIG. 14, The solder post 252 provides additional means for connecting the combination latch
228 and solder nail 232 to the printed circuit board 24 and provides means for properly

aligning the combination latch 228 and solder nail 232 with the printed circuit board 24 .



13. The latch 228 and solder nail 232 are integrally fornmed as one nenber
formed of nmetal in the third enbodiment. The integrally fornmed | atch 228
and sol der wtpdoossgsdgrd S provided at 25 each end of the houpéfigsrBa @it are
identical. Therefore, only a single integrally formed |latch 228 and sol der

nail 232 is described wth the understandin? that the other integrally
formed |atch anyhigihgdermsyerticalshorizantal waper, lowyrs. hodipr ton apfh fhedike atepged he

sol der nai | yg32 # Gh BE BRdASHANRH Rek/ tebhSHARRE FrO4&Sin dBREibing TednvhnfhiGd D Of
an upper horizontal leg 236 and a | ower horizontal |eg 238 connected 30

t oget her by dessinabdenge@. required ogomationether spuniad todhe prinjed ¢jronithoard 3f and thhe
surface areg IRy Qe equal to one hundred percent of the surface area of the
| eads 48 or %aVe a smaller surface area. It is preferred that the
surface area of Whée pferedleapodithefits ofthaprieent mvetiopareshopaasd bdseribed, it fsl exi bl e
pair of arnms 242, 244 ext u rdly fromthe base 240 and are connected to
Phe' 810 20020 i Bow SRRIR ASOS Y depids 1AToIo oS ARaons BLEPESS o 245
244 are gengfahton witHoRedshdink Hom! the spi@ ah@ Sope bthe drpenddd ddigs. unf | exed
condition. The portion that Tornms the latch 228 includes a first portion 246
whi ch extends inwardly and downwardly fromthe tops of the arnms 242, 244, a
second portion 248 which extends outwardly and upwardly fromthe end of the
first portion 246, and a third 5 portion 250 which extends upwardly fromthe
end of the second portion 250. The latch 228 can be flexed outwardly when
the nmodule 22 is inserted into the connector 20 such that the |latch 228
effectively pivots relative to the housing 26, and a user can grip the third
portion 250 to flex the arns 242, 244 away fromthe nodul e 22 such that the
| atch 228 is disengaged fromthe nodule 22 for renoval of the nodule 22. 10
The assenbly of the conbination [atch 228 and sol der nail 232 with the
housing 26 and the printed circuit board 24 is now descri bed. The housi ng
26 is placed against the printed circuit board 24. Each conbination |atch
228 and solder nail 232 is inserted between the vertical portions 56 of the
respective end walls 40, 42. Each conbination latch 228 and solder nail 232
is not connected to the end walls 40, 42. The conbination |atch 228 and 15
sol der nail 232 can flex relative to the housing 26. The | ower hori zontal

| eg 238 of the solder nail 232 and the | eads 48 are sol dered, such as by
infrared soldering, to the printed circuit

10



board 24 to surface nount the leads 48 to the printed circuit board 24. \Wen
the connector 20 is subjected to shock and/or vibration, a vertical load is
pl aced on each conbination |latch 228 and sol der nail 232. The force on each
latch 28 is-transmtted 20 to the solder nail 232 since the latch 228 and
the solder nail 232 are integrally formed. The sol der nails 232 have | arge
surface areas, via lower leg 238, in contact with the printed circuit board
24 and transmts the forces to the printed circuit 24 over a |large area.
Wil e sone force w il be applied to the housing 26 when the connector 20 is
subjected to ck and/or vibration, the majority of the force is

transmtt he solder nails 232 through the |atches 25 228. Therefore,
the stresses Oﬁﬂhb .ﬁﬁﬂﬁ .between the | eads 48 and the printed circuit
board 24 are nlnlﬁfge , ?'ereby mnimzing the possibility of damage to the

sol der joints betwedrconhésor fordenmcting henqaiuterioeprinted virtuibsmird, thekenvesstér cal
portions 56 of .the housing 26 provide rigidity if the nodule 22 is noved
from si decompEf@R once nounted. Alternatively, the portion that forns the

sol der nail 23 ] L:fyl ¢ -SQl .whi ch
ext ends domm%gﬁﬁﬁ%ﬂﬁgbelh{: g&eu% aﬁorl gg%fo attl%ﬁ %gelg@g%g{sm@ﬂg&hné?ﬁ’ FIG 14.
The sol der postermdlsrnomitedin thedohising ahd irecomsmbmicatiovwith theot: he conbi nati on

|l atch 228 and solder nail 232 to the print eg é:{jtécu_it board 24 and provides
means for prop@onpting;platosmiproxided ahppposite ithesido svalls.the mayatingaj | 232

with the pri (AAAVIP . 9@@&7 Bﬁ[é%ﬁ?&é X

Wi | e theaf'g&%gsdt\l/oceirb Ffﬁ ?a t,egﬁgr&ﬁtzhgtﬁ? g?%%gég?é{oomr 5 160 om opé g%gﬁgﬁ%tqi ke
are used $efieh whidhtis perpendibelar fuothe sideaehllshudithd hmsingtantdvential secibniwhickas e
in descri bi ng the invention and does not, denote a required orjentation when

mount ed  t RerPeRdigHarp e horizoptal sersionths hogizentalsectiopbring capableph hging seated

preferred %m i 0f + p ent invention are shown and described, it

is envis) negg?ﬁg@tﬁ:ﬁ%&%kgﬁdf Fug% in the art nmay devi se various

modi fications Iatcheddirpotlysmmnected tosthe ivertical sektions aféharaspengive nooanting spi ri t

and s COpeplg;fo;n;]s? maqut%:ﬂgsegap%{)lael orﬁ'éle%s%blghpglyusrg thevl\gglctiulIe,sw]?elzrg"lmn\hﬁi‘?](\jer.lI Po'rcm are
applied to the latches by insertion of the module, the forces are transmitted from the vertical

sections of the mounting platforms to the horizontal sections of the mounting platforms.

4. The connector defined in claim 1, wherein the horizontal section of each

mounting platform is soldered to a printed circuit board.

5. The connector defined in claim 1, wherein the terminals are capable of being

surface mounted to a printed circuit board.

6. The connector defined in claim 1, wherein the terminals are capable of being

through-hole mounted to a printed circuit board.

7. The connector defined in claim 1, wherein each latch and the mounting

platform are integrally formed.
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1. A connector for connecting a nodule to a printed circuit board, the
connector conprising: a housing having side walls defining a slot for
receiving a nodule therein; termnals nmounted in the housing and in
comuni cation with the slot; nmounting platfornms provided at opposite ends
of the side walls, the nounting platforns not being integral wth the

housi ng, each nmounting platformincluding a horizontal section which is
perpendi cular to the side walls of the housing and a vertical section which
is perpendicular to the horizontal section, the horizontal section being

capabl e of being segied agains Qrint e i rcuif board: a | at.c

directly connefted t ePPFE‘%FBF%’éq%‘Eé%%ﬂSW Feitac é‘BgBEP&gﬁ%‘dHFh\e“ﬁgsa

pl at forns @ﬁﬁ%ﬁ i is'cBh1E BPbY¥inB Qb 'é&%&ﬁ%%ﬂlﬂ%@ cWif 8 &d"
when for ng&}?tg‘nﬁ%’nggﬁ?ﬁ'ee t tlvﬁ%&{lat ches by ingerﬁlon of the ITDdlLll:| e, tﬁlg
forces are transmtted fromthe vertical sections of the nounting platforns
to the horizontal sections of the nmountin | atforns. 4. The connect or
defined in cla®m 1, The&pmiestor d lflfgﬂ{"‘aﬂ ‘E’é‘?f?‘incﬁ?c fQugHAg P}%ﬁ\m ipgludes a
platformi | A ?ﬁ ' i ' '1@1?f . 5. The connector defined in
claim1, ﬁé&&’g&{‘ﬁ‘g eP?nS%ge{cg&g‘r%eﬁ%gt%gg{:% 0 eing surface nounted to a
printed circuit board. 6. The connector defined in claim1, wherein the

term nals are capabl e of bein t hyough-hol e mounted. tq a printed circuit
board. 7. The d@nne@ﬂ’é@%‘%gﬁﬁmﬁ{ g , Whieingaph @a&mﬁ@em%%he

nmount i ng Latfaor I {vﬁ% ]ﬁrsﬁi%lj The connector defined in
claim7, Mi{pﬁ:ﬁ@ﬁlﬁ%% I ngeﬁ%%ageté rmi %%%0 estsé post extending

t her et hrough which is capabl e of being connected to a printed circuit board.

9. The connector defined in ¢laim7, wherejn each noynting, pl atformincl udes
a flexible pottion A PRTBRCPE 105 CPRReF1iBE A anodnle %%Ma&gwﬁb&{a the coppgptor
connect or Q’S@hﬁﬁg in claiml, wherein each latch and the nounting platform
are fornmed a ' separ at e physical conponents. 11. A connector for

connecti ng a nadsusing badingside watls defininga shtforireceivingmmoduledherein;

terminals mounted in the housing and in communication with the slot;

mounting platforms provided at opposite ends of the side walls, the mounting
platforms not being integral with the housing; and

latches directly connected to the respective mounting platforms, said latches being
capable of releasably holding the module,

wherein the side walls have opposite ends and the housing includes end portions at the
opposite ends of the side walls and apertures provided through the ends portions; wherein
each latch includes protrusions extending therefrom, and each mounting platform has

\ apertures provided therethrough, the protrusions extending through the respective apertures in

the respective mounting platforms and the respective apertures in the respective end portions.

12.  The connector defined in claim 11, wherein the apertures in the mounting

-platforms are smaller than the apertures provided in the end portions.
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conprising:. a housing having side walls defining a slot for receiving a
modul e therein; termnals nmounted in the housing and in conmmunication with
the slot; nounting platforns provided at opposite endsof the side walls,

t he mounting platforns not being integral with the housing, and | atches
directly connected to the respective nounting platforns, said | atches being
capabl e of releasably hol ding the nodul e, wherein the side walls have
opposite ends and the housing includes end portions at the opposite ends of
the side walls and apertures provided through the ends portions; wherein
each latch includes protrusigns extendi ng therefrom and each nting

pl at form has dgder t U cennecioFifarconpeRting ?’1&’8 ,tOP@T‘ﬁ?@?W%QW? eonfiestpr

t hrough the respective apertures in the respective nounting platfornms and

t he respe&PWWE §értures in the respective end portions. 12. The connector
defined in cl aigholdingMaoingisidd welisdesinting @ slot fortrbesiving atmatdnle tHepdihpr ms ar e
smal l er than the apertures provided, in the end portjons. 13. A connector for
connecting a ndeutinals mauntad ipthkehusing and ipsamanunieati t, conprising: a

0
housi ng havi ng _si de. wal | £ 0l : r | M} I herein;
ternminal s nmountBPHHRE; aﬁ%‘%‘%@l‘ !nglagin% ?%hg(&i%érrarr{? i ioggﬁ éé’?r%“@ﬁ@%@"@?ﬁ@?
nount i ng [ﬁl@ﬁﬁﬂgﬁstwmgiﬂ@gapﬁmmﬂsmg@m of the side walls, the nounting
pl atforns "not being infegral with the housing; and |atches directly

connected to t Hatchesslirectly vonnested:tp the respedtive mounting platformpcsgidslatohgs beiagabl e
of rel easabl y,holdin h du ein each latch includes protrusions
pie ot iesanny Boldfy g metiRt

ext endi ng *# unting platform has apertures provided

ther et hrough, &higréihhéh Bt iackiéspdirgiondextegting Heerefion pack dadk nap@tihgr es in
the 'r espective nmounting platforns. 14. The connector defjned in _claiml,

further i piatfoamrhys apentures provided,thergtirongh, thegrptdonyeriending trenghdhes . 15,
Th t i in ' . i ti | at f h
Surt ace artect Vs qpbfileesn eteBetuvi ichBtifle pGGRLT | 1O PELIOUT 095

C sur rea at is mounted to a surface
of a printed circuit

14.  The connector defined in claim 1, further including board locks extending

from the mounting platforms.

15. The connector defined in claim 1, wherein the mounting platform has a
surface area, each terrninal has a surface area that is mounted to a surface of a printed circuit
board, and wherein the surface area of the mounting platform is approximately the same as

the total of the terminal surface area.
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board, and wherein the surface area of the nmounting platformis
approximately the sane as the total of the termnal surface area. 13 16. A
conbi nation conprising: a printed circuit board; a nodule; a connector for
connecting said printed circuit board to said nodul e, said connector

i ncl udi ng a housi ng having side walls defining a slot for receiving the
nodul e therein, termnals nounted in the housing and in comunication with
the slot, solder nails provided at opposite ends of the side walls, the
sol der nails not being integral with the housing, each solder nai

I ncludi ng a horjzont gl We] LGk is perpendicular to the side walls of
the housing ant’a v&@?‘f"%“é’@éﬁ%ﬁ%l ch is perpendicular to the horizontal
section, the h%bﬁ%&@hwﬁ;s@&apn abutting against the printed circuit board,

and | atches directly connected to the vertical sections of the respective
sol der nails, t&modaleghes rel easably hol ding the nodule therein, wherein

wh f lied,to the. l at . I ti f.ith dul.e, th
e T e oo S bt i ohheao S SRl SRS o \oohid BO QRIS poiter,
the hori zo%ﬁhin%%chggﬁgﬁd e@gisqgﬁnﬁédgm £58 recESn gféqhmb fined in

claim 16, erern t zontal section of each solder nail Is soldered to
t he pri nt egrminalsuhduttedincdhe housinghmddo whinmanicatiodefitinthe slot, sldérmails providedi n

combi nat | OF @ERYIRABG AT 210R ALS, i Spiden it Rt bF e e oL Pt e Satiohdieh
mount ed t Oy i nRfi ifti1cding b hEHESntRAREEbn WHich is perpendicular to the side walls of the
/ housing and a vertical section which is perpendicular to the horizontal section, the horizontal
section abutting against the printed circuit board, and latches directly connected to the
vertical sections of the respective solder nails, the latches releasably holding the module
therein, wherein when forces are applied to the latches by insertion of the module, the forces
are transmitted from the vertical sections of the solder nails to the horizontal sections of the

solder nails.

18. The combination defined in claim 16, wherein the horizontal section of each

solder nail is soldered to the printed circuit board.

19. The combination defined in claim 16, wherein the terminals are surface

mounted to the printed circuit board.

20.  The combination defined in claim 16, wherein the terminals are through-hole

mounted to the printed circuit board.
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