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| SOLATI NG EJECTOR SYSTEM Field of the Invention: This

WO pwe08300n i s directed to a novel way of nountPELUS2004/005106
ejectors for a card type connector, and nore
specifically, to a connector for nounting a nodul e,
such as a voltage regulator nodule, to a printed
circuit board. The connector includes an ejector and a
5 nmounting platform for the ej ectors such as_a_sol der
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thd&hmGbdorWhi ch have | eads sol dered to traces on the

printed circuit board. During 15 shock and/or

vi bration, the weight of the nodul e subjects a
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.sal nails. The vertic | oad a ess.on the
iy &leaﬂp%m 10 TRl tnrports AL The PG i Bod 0
Hld thbeR8ulk & ML Soust AEREAMusad e ﬁ@ﬂ W&Bd§E fibMBhe housing. Solder
I nventi on: @?eneral object of the present invention

é
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a nodul e nounted to the connector. Briefly, and in

legds Gpnrgpdian fiaetHrerh heeoicloi ng, a connector is provi ded

for nounting a nodule, such as a voltage regul ator
nDduIe to a prlnted circuit board. The connector

@ietts dnd Spmimauy hednventign:si de wal | s defining a sl ot
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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
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
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regul ator nodul e, therein. Termnals are provided in

the housing and are in comunication wth the slot.
wEp@aenga037 and nounting platfornms for recei vi ngP€TES2004/005106

ej ectors are provided at opposite ends of the si de
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10 Brief Description of the Dr The orga tion
A OB PR Ao dpEg e A BEEY i o oGt RO St
direMEN A Front B8 8bMBREtor WirhiRalfiekas.her obj ects and
advant ages t hereof, may best be understood by
reference to the follow ng description, taken in
}Qqué bRl W bl BAGAKCOoNPanyi ng draw ngs, wherein
Erals identify |like elenments in
V\,hl c ﬂ“he bilg@ization snmamwpbﬁh@dnpmrwﬁwpemmfehv ip¥engion, together

\Xélﬁ)otﬁg he\é%s] ]anc{I #éialft gﬁ{e?etgﬁ ,maﬁfl & g%ﬁtﬁérs ood blg reféelrence to tthe

felleviag dababtion) 1eNénGh célﬂlectﬁﬁl"kﬁ&&h@z{cc@ﬁpaﬁbﬁg dﬂa,wn'r_gstvhéielh $ike
a perspective view of a sol der nal | which is a
referepesTRReraly ey Ebrflerestingthichoo FIG 1; FIG 4 is a
side Fﬁ’g & i@bh O deY b@r%e@flvetxh&%v ] QhechR I&hl&hﬁew%draeﬁhﬁeamms
3; FIG I's an expl oded perspect|ve vi ew of the
@@Iﬁd@ﬁmhadlmelamﬁtmm@nnw,mm ch is another conponent of
t he senbl ed
por spabe & Un el g b ot S fFRECT 55 g o
i s ami@ssienbtegtctier dpeof a sddey hdlvwhbith tshieompomacbdithe ofnnector of
F(L}Sio 1 shown attached to a printed circuit board and
dule; FIG 8 is a perspective view of a sol der
nai | pydi L asia6 elePRIoat1fSevi Sahd @)ﬂi@ﬂﬁaﬁﬁsh@&m &h Flsﬁgo nd
enbodi nent of the invention; FIG iIs a
el ev&lGonapn Gindaed persprstivoyiens pf tﬁaﬁqldeémltm lstch 3lichiggnother
ective view of the sol der nail
%ﬁlg \k/)\}r?wen?ﬁf tE%( &Glélgg%aa n gf% ria nd
FIG. 6 is an assembled perspective view of the connector of FIG. 1;

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;

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

wepdamasaoent of the i nvention; 2 WO 2004/ 08207 7PCT/US2004/005106

PCT/ US2004/ 005106 FIG 12 is a perspective view of a
sol der _nai.l used in the third enbodjnent_ of the..
connEiG IS EPLESPeqHye; Vée“éOé%sa efeliw%’aﬁ o thv% emﬁ%iﬁm?rﬁ@f the
cSRledf; nail of FIG 12; and FIG 14 is a perspective
view of a nodification of the solder nail of FIG 11.
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the drawi ngs, and herein will be described in deta|I
pe | under st andi ng t hat t he
) D 3 I,AII .ed an
exe rrmmlfel tncamw@moﬁﬁnap bésﬁ&pﬁbllelﬁ@blﬁﬂ)(ﬁﬁimﬁft irt diEferemvfeiiis, Mbye is
and is not intended to |imt the . invention to that as
showi gy thafrewingsdnd deretrvil g deserkadin doail, éwcmﬂmh@mems with the

u‘ﬁﬂér%&né’fﬂ@trtge ﬁ@&ﬂ?&ﬁ(@&sm%% {o‘Ue cﬁ&ﬁl{b%tah"égelﬁpl{m%ﬁneof%?e

to a printed circuit board i's provid The nodul e
PRiciptey obibe ifventicsxandds aot netenﬂ@d tcalgélt ﬂ@glmea‘umto thep efillastraged and
ule, interface card, or sone other type of
§ﬂc>gl|%Fa/%?ry%card or daughter 15 circuit card. The
conn eclbozrpr&tﬁle bm@iluhd)eﬁl canteotos 20 fpr 2énnettingfa nalsle22a b priotd

e r .of
o b Barodlifode mafle 27 wBL bt estnerape e e
ﬂuﬁiu@ E&eﬁfo@}vﬂng&ﬂe nRafe tal, 01ebiid flerithR oTeEligy Zﬁd‘d‘t &d’ﬂxghter

t he housi ng 26 and prOV|de a means for ejecting
cirpeitipasd.2Phe qopneotar &0 irstpslpighoreing B sich hagy pair qfreaﬁﬂors or latches,

a¥1g ?E’gﬁ 'o?ﬁ’lo %i%t$% Br éo ef"ﬁ’ams' a% cta‘Pedtt ew1|t}9t’fiEQ§tche‘é Eﬁwlde

I's tran e sol nai
théant foe holdingahemoduld I%Wﬁlmth@ éomlgti’él ang ptqvahsnmdan%fd)r gjecting the

t‘g‘ﬁl&,ﬁgﬁuﬁéﬁq %1211?1%&9 \g-heél angrc \A,{ﬁrrcr)egﬂ\tflbrogg o>rahocp 18 Bﬁeddto the
1btBhds] @S orde i£ tlamitiddahaitili € thakalbe haidd w&iﬁ@tﬂd’t@ n6d df&]lie force

nails 32 are forned as two separate conponents. FIGS.
bgingdrapfmitied fofheousingeBond enbodi nent of the sol der

nai | Alg32¢ erﬁo&dlfﬂl&ﬁ of frhediZzrng ch«flerthi@ 33 é)tnl%hﬁlg o?ﬁﬁl\xﬁ Mﬁown) is
|1 C

t he sol der nail 232 is shown in
dihen 2FICR £ige iz tarleicksaend arylder g B ase formedpsdpp yeparate

Jo BT s, Fh&s. o lifubithids a3 &R a B BB bk SR e WiabiShail 132. A third

embodiment of the latches 228 and the solder nails 232 is shown in FIGS. 11-13 in which the

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
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



5

10

15

20

25

30

the integrally formed |l atch 228 and sol der nail 232

conbi nation shown in FIG 13. The housing 26 used with
weamh/ogbodi ment of the invention is identical PCI82004/005106

housing 26 is forned of an insulative material and

[ es.a, pair.of .vertical sjd [.l.s 36, 38 havi
il o8 et R R eT 5 4053 e AP om e
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unting.to the_printed circuit board ,..el ther
LR boatih Gt oinar D of hieh b P et sig® et % the second
smRaeddiondn. by through hole nounting the tails into
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. o r . .
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i ncludes.a. first.side ctio 0,.a second side .. .
B Bircs Bl 1R BB 8 oA EE B o Syrig paion 56
16 WA €igt Sdet iris By B Afsn aertee Ql’fjdt sho v istpotideel tsxeﬁg‘lg«ﬂe vatichd

section 52. 10 The first_ side.section 50 .inc es .an
RoTtiRp9ed ths é@ee%{flrhwﬁeewh AsPer Qf §pacpe %naﬂdaastéﬁgiﬁpené grom the

HRdorRal BBFtios 38 @ne BPMbleAbbalBs pelh Bro¥ §lolving &Hn dRdHdi M 6 horizontal
has a rectangular recess 60 on i1ts inner surface and

foriéonrS8de 8id 6 propsuleprgBioping thethesingod @vthe prigtpreciteait bpad 4. A rib
. | . - ]
429k éfogﬁgggt g)%@é\%{gg)f &ei-sﬁﬁ&%%e%m %gg%&gs?ﬂctﬁiﬂ 21% \lllggé} €nd ?f the

recess romthe outer e tica
Wettichl @ntid@656 duowadly to the osicdendwd fesoB86qnt3 $ortibn S8 pEhd sgcand side

not sho s provided.through.the vertical 15 .
e 8 S s o PR Be Frtionrige HEE G dpmprgpit e
SR8 e AR el STHE Ap @RIBEFHIn fieGBIck N is Blgtvirzia Mieadecond side
portion 58. One or nore |ocating pegs (not shown) can

@ei@rd- from the horizontal portion 58 to aid in

Pr oP&k YnifS bdchiOns MBS 21OHSInRE bA% st S ddal Blt&Ebn the
circuit board 24. Arib 64 is provided at each end of
homigontalgiogtivas SHakibe fiest indsaebnt side pestipnsoidy bhie spprgdirstandisecond
of the rd,i cal ~porti.on 56 ,qut war dl h . end
e B ST 7R RO it ca RERAL M A0 SRR
[EetinaRhdRp osthe hertioal poaitons Sbdhd aed peigeaditulmsthersiod®he guide walls
section and |ike elenents“%&ﬁ denqﬁ_d W th ng

70, 72 define a tapered passageway into the module 22 1s 1nsert

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.
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
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same reference nunerals. The aperture 66 in the recess

60 is shown in the second side section 52. The mddle
w@e ewtiogao764 i ncl udes a horizontal bar 68 whi chPERUS20E005106

between the horizontal portions 58 of the first and

ogeaphp el e SE oy TP BRRE LT B O AR,

eRfend@itg thRretBinl Thé U-shigedae&ion 72 hskephifyfeydcodb rttlbgﬁ; 8008
of the verti cal r&grtl ons 56 and are7per pendi cul a
copRseist bY 2 PHECERATHR Y| The U-shgpedzsotingf i‘*ﬁ%or&nfeéﬁéwaat the legs 80,

8@%?@1@9&%5&1}) rﬂ&ﬁltéﬁh 6B 148 1&%@ b, I%t’)ge Is@rflcB §1%5t efe surt%ace area may

Attention I's nowinvited to the first enmbodi nent
ble Iweuall ai Qm hpgdredhperecnbofsbe sjlefacmca of 3 leadly dmr inay Faves.smaller

surf%ﬁ% aléegc ﬁttlggrage%e? ﬁ‘lgt % §%%gee £r§%9ﬂlti;] el%a/e ! gé %5 r%%ﬁg

poegle. Tie arine76li78 @ xteh@ genathily pergéndicnlatlip érohathis 1om@r R2 8&ndn
for ejﬁgctl ng .the 26 fr

nodul ousi.n h
e PO PrapL iR R R Tl P E VT RUBAE o 158 Tafieot
the Qi dghed B hsy 3% tndny B8SCHE RRGbneT N8RRI fherawm%%
is best illustrated in FIGS. 3-5. The sol der na

illestipitest efitheshgpe of thadatplg 28 0 8pospreipettislaays @8 s brst illustrated in
ﬂ[@r ?Fglhqutﬁﬂg% gllcluﬁ&da. ﬂa ff Y881 ?1_51% %@J % bY wiic gtl?e;)s%gced apart from

sec a palr of arms “exten
cadtestbdrr dmend Imall H atxhpbmitosemll Yrresptctivaly @npai the ofiter and bottom

SERTR B i O dmisplh ALTTER b JoT UhH e gt sive wars
dohed toﬁ&ﬁer' FY6toPOvall Bhadh ﬁal’ﬁ&.’( duzfasy salthat amﬁﬁgﬂ,méﬂ'@gage same
| ower leg 80 has a |a @ﬁge surface area. The su

st theayoduled car bagieqtes! ora thedming 2y ot Brofvsien 1Q°n 02 is provided
O%UEB% 4&Ew A28, @2‘ PIe!Pé?aﬂl??t%mﬂgnS%the Dave aﬁn%a%eﬁﬁhe mfldpomt

surface area, referred that the surface area o
dfﬂemmwelssig“al)%s%mde as large as possible. The

arms ,76 te I
| ove IAsFémb%éﬁte o)ﬂxr(])? ﬁllg ga%crﬂ} L % x%lbtgee %rg(% galﬁ%&%&léxéag a%{hlg%ousmg
Zﬁﬁ@ hes&lfiWBdXzﬁth tH(Sundﬁfs&thg]glg ltﬂaythtp b’ﬂmﬂ larh 98 tuad sa)ldeopegl arz assembled in
ereo S akKke na n e .
g rminagt e S 55 Ao hfé&ﬂ%o%r 7 Baif i) a2 and

thdSrofhane 106, tobard raipe&ﬁfélyz&ergdﬁ@to&@@&pefm@ 8&f8stifi e arms 76, 78.
| at ches 28 |s best illusfrated in FIG 5, The |atch

Phe jolder neib¥? ig theaiipseried iptorthg ieegsses o evit the fighandgocapd isidp
s%gtgoo ?@Oj%%n?ﬁ% gl’%[clf P b%&f fﬁE b&{ical @E&ﬁg@é@tﬂe @r@t a%@ gecond

om wa respectively connect t outer an
shxmtm:tmns 6¢lges Toé protrasisisd €0 VAR laxs r%sﬂct@@lyﬁnﬁgﬁtduato thﬂaneapres 66

e B0 RIS Bl B PIGRSRa 0 U hER 0o ol Mg ws

gmﬂ&he&,olﬂ%ﬁﬁallS} Z(illr@snﬁallﬁﬁﬂ/lalemg apRtufe’ 68 inlthe ﬁﬁusiﬂg%, drldaehe
ule 22 can be ejected fromithe housin

26,
Iﬁ?‘ﬁ‘{sll% L& IQ%)bave faneter aéysl sg@Her than the ape%ures 66 ﬁ“a 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
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
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on the side walls 90, 92, preferably at positions
whi ch are bel ow approxi mately the mdpoint of the

wo empestorve side wall 90, 92. Assenbly of one BET/UR04/005106
| atches 28 and the solder nails 32 with respect to the
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nail 32 is then inserted into the re

i t.hi
Tiwl e QS HR B SR BRI e OB R pIdes 5 3el g 10 the end
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I rst and second de sections

rqdatorerierthie mwse@@@sold_@ zalbﬁé tp eldgyetor pn,té{ § ejeﬁ%wféle? ppdude 22.
LP e t e [ t u %he cgnne%totr 9(5 Q)Utg%]éltnﬁgd éﬁ%[lft 58%%219 gfiet éo‘ﬂﬁe%to?@O 18

second si secti ons
aapei dritd &ﬁ pﬁﬁted cis@itiboardl2d ssd thetherlawer 182 8Qroé thwsaldemrails 32 and

han t he apertur S. 64 S 2 d e .
5t g 08 AT Eom el 2 g e o el S sdifnply 32 and e
1daBuig 5B Q018REY, shthas b EuffafedisBRefep & tAgprafied cifdBie bedrd R e surface
primary reasons for there being apertures 66 in the
nipytsithegesds 48 figthe Pﬂ’éte‘bﬁlﬁiuﬂ%iﬁéﬁg 100, 102 need to be

r Obusghy, 6 BRUGRndcRr g@ 1s3Bbi @cté@to‘%&éﬁ%h@’ﬂldw&laﬁonq QQGﬂﬁcﬁ@&d is placed

V|brat|on forces bei'ng transmtted into the | atches
oRBhe hiokes@lBy Eadrlaisks P8 altaqsqs @n upraiard fdree gy be regesctvssolyler nail 32

SRRt b bLAEIESR B ST g

ol trhhsierd he ip s the kdder®il 32.hEhef lbad ﬁabnnﬂﬁsfeﬂrehbto the housing 26

protrusions 100, 10 d t.he tur 6 1S not
b PeaPTOBAS HrEEHEe TS BRe e g 1 5B §8 throueh
thOlflRh 8 3280 thi WiRE thell$adRs glﬁ@ﬁroﬁ Ghe 1REhIRENhE REhSs Wlo not
2004/ 082077 PCT/ US2004/ 005106 si dewal I s of the
tapsnit thedeaddmto dhrechonsing 2yt Bre seldernaglad2 bivedasge Pirfges aseasofiglower
102
08 QL et AR 811 o ORI e
chohid24 oveai lsge3Rea. mebb snme fom¢ may bfeap(pbﬁmtecthairouhog: 26 mgen the

C%’g%ﬁ?@ zgé?rse?j%‘lft%%to Sg?filﬁ aﬂ PngﬁlgltléﬁE gﬁ‘elan‘aé S oEthE? ri:e is ttrggsmltted to
{RERGL daik)32f R0 GEh the RIAHES 18, ethelefdre) thdtredsad (&htﬁs joa@s b&ween the

The same process is _used to assenb] tge ot.her, Iﬁtch. s
lomgls 4R énds B @ERteh & quItibAard eft gts BiFged: ferelBppniigine hopesgibility of

cﬁtﬁﬁ@é ﬁ) iRe Lo Eo%pﬁﬁév% tﬁ@lead-gr&ﬁd Jcl@pﬁﬁt%§ c@&ﬂ%@rdm vot

via~the protrusions relative to the
res pénaddﬂmolsbetcame ofithie IaSnSGE f7 Yokthe eder pailsgitthaj exiends upwardly, if

f th
T
defer tiphAa g DAlLo techopsing ahdahusaol e jdioabetwRdn theitdads 4fadnd the

the Iomer %h$§ 80 of the solder nails 32 and 10 the
BiRfCTARt by the printed circuit board 24. The | ower

| egs BRaRén & hBwselilde o thdkdeSnCetntRaEndnhighown 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.
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| eads 48 are sol dered, such as by infrared sol dering,
to the printed circuit board 24 to surface nounts the

WO e@dos#37to the printed circuit board 24. V\hePCT/HEZOO4/005106

connector 20 is subjected to shock and/or vi brati on,
vt 2P S, R LA P S

dmcﬂlbeHZ ThS sdlfer @eig 32X i ﬁ)tﬂhﬁ@ afyasmEnind @fclideea geially Elsﬁziiﬁ:d section
78 of the solder. n

ﬁzoﬁi’%gﬁ%%wg ‘it' HSS F’S%IHh‘%th‘%rﬁfé‘”% G & pain gf lvoaeizlogfrﬂéoﬂ 142d

ispefihy fr&ﬁ%ﬁé}ﬁa&ﬁQ% 133! e gb%ﬁwg-s%ed beaaysf ﬂaB % yertical leg
iagtures 66 through the housing 26 are |arger t

nd sdeverhesz@dal 1gd 46 Hihishgre genérellgpsrpradicnlar ﬂos‘;a@@ﬂgqgc fhe
OB PRl E 1R | 2P BARA] Sy oth FEFiag B ol ome

Q&dreﬁhaercgnﬂ af dire sm-:t“adestreabf thaveds 48 genguaias ﬁnﬂreeaﬁface/araa Itis

ower .20 | e 0, in ntact. wi.th.th rinted circui

BTG 52 R GerP plchp FBF IRGH 1 201 e s of sl The arms
€36, C38 &xteldl gen@illydelRh@ulatyes thelbivbibles OfFaunll @fcC8niBR%d ASthe
apglled to the housing 26 when the connector 20 is

a5t OnSpRIe HiG)S0ns BPBHE Tghin cedbrria yrgimate o o
E@hefré?ff Cend bc’oaH RBAKT4b L1ad e;(t@nd (?J%w?a?dlﬂ BEm MR bwer3d of t g arms

rough the latches 28. Therefore e stresses on
}i@ﬁﬁ% bet ween t he Ieads 48 and the printed CIFCUIt
boar d er i,ni.m. zj the .
POSSi ‘Ablgsf:m?l;}/' o ?11 62051%0a lfgrtg%egtz? 311(?{%% Sé?g?rdléulls }%iqﬁl?gvet}glt%’@ﬁsmg 26
iskdescribati®itathe uhiestprdingtted @i otlew ldichkad 6ldernail alfé(iisstein@&d 1n the

SR GHIE B A0 F fsro] b e 2w 1. IV beplgs Tl 132 and

ﬁlb gRstiubiodd TR, UICR: RO R intdied afidThe Zﬁbrtu?eg l@g CI‘SO dPhe arms 136,
igidity to deter transferring |loads to housi ng

1}’@ g selHersnatld 31 pe theiinsededsa caskrs 6P _@a@m thfirghandtsheond side
&Eﬁ %@ 5}2 E[n‘aglllet la ngﬂ ) gts%%tweglq tﬁ%ﬁﬁép&@mﬁ%?%ﬁf’ﬁﬁf ﬁ%t %nl%%econd

e secon odi nent shown in
s@&:sm@lons ¥0.0%H. rifélnmrotmﬂblys 10Rel (ﬁcalred]espemaiel}sin%&ad movibe bigetnres 66

T r c onent s
BRSih e Baliiofieth 56 o BE ARt B pec GO TRE S Do Rbsh The apertures
RET1 40520044005 A4 61 32Eacdmasiel tﬁﬁf the @pertuded 86 irSthé BRI Q8! and the
and therefore only one of the solder nails 132 is

REEETTBAA0: HREET GERCterANY 1w I b reeerites R fasfeasame
TeROhYEERs@iHIE RedRbhymb S(ﬁ@é?' & 35 eild sgﬁe phos8ss 1sauso¢{:or as@mble the

anus 136, 138 extending therefrom and a pair boar
¢therdatel 29andiseller gélie ralfitieg td the nncbwdh%torwm@@te tn@@mnadw 20. The

%%ﬂgg 2% a ap ob QQ B%g)la?ﬁlgltbi‘lg P)O I}éve\%g\{ eﬁ['rtes Ccqlve 5(21% er ar}arls 132 to

ower rzon
bmpﬁendmwirayecm@ w dlehmatuhed?. B'Ebzelse ﬂl@\pﬁi’crubmﬁs ]Z)ODI(HI dol@gbear

146 {] tﬁ% Bglgh%r ethg Patcfhéascz% a%[i %1ae soiggre nasllléI r1£2ar%?nlﬂanrz§ aif rrlrcgc e%mmate the
transmlssmn 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
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,
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hundred percent of the surface area of the | eads 48 or
may have a snaller surface area. It is preferred that
wao bw4ssaoface area of the |lower |eg 146 i s nadePEEUSANY@5106
as possible The anus 136, 138 extend generally
C dyare..c
lf the{j &5 gs&%}l I&gé recf 0 elpl{l\ﬁ{?ed 1rg%t%r du?L{]e lge ?[%&ncﬁeclgo%gd locks
lpnpmmlﬁ:ﬂ Tantd$ 48 aindetbe:hwa]rhnr&&ﬁal lélg%a 4pbbike salde ntu(h; 82 chiope

t The hoard .| oc 140, 142 exten ovvn rdl

G Bl CErE TRy dpeed DBTInG 8 R apiep by surfce
rﬁ&ﬁltéaftoftﬁbqnin&%t}&ﬁt]?&r@m the solder nails 132
relative to the housin is described with the

under¥éhenibs prynedier20inal %wptﬁéfo shaekeandfon gibsasioner vertign] logg ig placed
I

FRBEIRAEE S, bl RO R T U ol AL R0 e o 102

tmﬁ)ﬁglathd ehmelpembf the ipontresid@0,00,1 02 veithethe erssd 36, 38 loythe solder nail

L3356 et e T PR S48 5 43 i YPoa Porcatmo e T g Housing 26

€486 §RIp&hrdY dohthidugthie houship 28k 1a@eansh thé @bertuﬁe C43, 056
50, 52 and the latch 32 sits between the vertica

thomel B solder ngfls i?ﬁ?eswﬁlil thatywhen dhedlapdbis drlaced %léh%,]@ms&%% ths datches 28

Rénot tR&R AL 048 iR8 he 10Ring D82 TAE o1& SRBCTD 1) HalgB SGFAE Greas,
into the apertures 66 20 through the vertical portions

G logfer telgd 46.iin sontaehwith depmidted |Ct!@111‘s@@td| Wragd sansndi3 theThses to the
Rrﬁ ?erdt c‘{ilrtr% 2‘% %\?ﬁ é f’ 8 a rlaég aél ! \&Hl ehs%gah d urge l’rlil%y E%ap%?le@tr %ﬁeshn%smg b6 when
¢ edrmecblisis Lifkcteli @R sHoaly mcﬂordilﬂﬁdimm;eﬂle tﬂaﬁinty o tisnfatde &y

t han_ t gperture e s Qns as

ssgieg Syt erig TR £ e bF o [ H3 R e on thejoins
RERER IR TesdsUSaAd the pARSe Bidu tbid 24 Q%ehﬁﬁnﬂn@éd: the28By adflmizing the
solder najl in relation to the end wall 42 to conpl ete

nqﬁ@blélamféi@mége to the spldler jpinty b&f\’&% dhedends and the pigated figcuit haard.
8 1'518& ' %Eh%selmﬁ flﬁ@ 18§ b¥fe Efad: !ﬂ%lsrl%’i ¢ %}lt%’rﬁlg ﬁﬁxlvﬂﬁfy, if the

or entry or ejection o
mudhllé & R ZnovBé ﬁameiettbreldp ptemusintsd sthd @@ns 136,21 38 pravate rigidity to

5Pl B T 2 BR300 B0 b

rinddiSdicEi® bedd o4. force fromthe latches into the
hOUSiAetg: 26. To assenble the connector 20 to the

pri nt/etEnEes Baey 1Batsr & tha thirdsmbpdigiept 9f dhaconasstr shoyy in FHS. 11-

anant Reenl28dsq dikians) MU ﬁ%g‘ﬁa‘flg QR4 BOdR SRRV IHRE dfnetal in
the printed circuit board hori zontal |egs 146

b¢ thitdeendhotligent. rittielinfeardly famad lafglailiiﬁsztndtswéermail A2 provided at

0] ,
B r RO LT3 5O By
143eanp Bolﬂhﬁﬂﬂ QB2 Isuietcrlbélb‘aiﬂdthﬁ 4nddr§'lﬁ1dﬁngvm tHeentiter Iddpradly formed
hg gé)l igr nl\?/\g 13 abut against the printed circuit
trarec gucer pa 082077 PCT/ US2004/ 005106 but are
not NBReDERNIVIChSIEhesblded ndinE32anéMde8 d ook ANU-sHRPST Wwer
24. Alternatively, the board | ocks
portion 234 formed of an upper horizontal leg 236 and a lower horizontal leg 238 connected
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
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140, 142, the leads 48 and the | ower horizontal |egs

146 of the solder nails 132 can be soldered to the
w@eoonngd7Tircuit board 24 by infrared sol deri nBCHOS20041@05106

| eads 48 can be surface nounted to the printed

1§ S, e AR Psts 2ot B prbh i By e REP RS ¥ in the

v@fledted @ ohditi6 Ehe 28rtiok@eh fdrat e ladéh JP8aRESIeR D fit§oP&rEitn 246 which
force on the respectjve solder nail 132 through th

cgiendgamasdty e dewavalyiogsihe faps e6de am24%i 34 ¢ Wéora@rwon 248
v?lig(ﬁ‘r exlenfls QJWEI'E%I ahd |ug@5rdﬁ1%dm thd %gd @ﬂge fi{sﬂﬂﬁ‘{l(ﬁ{ 16t PR a third

to the solder nail [ oad 1's not
portan2be mhédh exisndtiwwaotisireny ﬂ%:nd l@é‘dla serend pastierpitt (ihe datch 228

5828 RS0, 0, P e 20 OEE A 2y s

lsteic P& dfﬁbuvaﬂbepslvmth eldtvad theshcpismg @4, ant atube chlagmhths th2d, portion

A0 Gl g Fa S e tiatramadt et o Gl-Enop sisengased

ﬁ&&ﬁ@puﬁﬁk@ﬂﬂ%%%mhﬁGf&éﬁmdMBZzontaCt\Mtf1the printed
circuit board 24 and transmts the forces to the

pri ntféglasspmblyiof the gombiaption 1atel 208 and seldenmail 32 wihthothgusieg 26
aggyhle Finfe R rlslﬁ{jbaﬁ?ioiégg nb\ Hg‘s'mg?edz G &[&mgtz'a% @E&e&@ %gélﬁjscc the

subj ecte ock or Vi brati-on,
puimjedcirtyit lofard Zﬂe Hach cenbisativs latehed?Smnd sedbr hail 239is gobrthdrbetween

a|I 32 .t hr t he | atches
B Vol Rl Pl P 0T o P EhE ol s ane
sPIdeiniafic 3¢ iid el bbmiactad @ tRdendrv@llgnnid Tael corﬁﬁiﬁﬁﬁhyatch 228 and
m nim.zing the ﬁOSSIbI|Ity of damage to th

splderadl 234 Corlne TerEVS dbrshoyHae th eTf&rIPWfré@ﬂéwaé iﬁgt238 of the solder
rﬁﬁ 388l and e R 48 RO 0l RBLRURER aOby fnhiSred E(ﬂgerﬁlﬁeto tﬂe%ﬁln@:fd circuit

he sol der nails 132 that extends upwar dl y,
bmd@%o gface mopwtdhe oads S &¢ e privfed Figaiitdaerd Zﬁou nt ed t he

arms e% thélg’o% cht 3\@0 qlsesuH1 gtle J[ot %oékoangégvﬂ%ttitg{% &sveFiocaltlﬂaed is placed

transterring
qnmam @nhn@ﬂiame tatdthQS landgdded ﬁalhm tTrhle forpsr ordaeldlah28 ¢4 transmitted

@5 oalc e 23p Sohb 08 b8 gt B ot e e e ey formag, The

oRE£MiE 282 BNE 156¢ fefacdéds, ABRvar Rg DAY, @QEakdcy wiiPheBEn@8 circuit
one nenber fornmed of metal in the third enbodi nent.

bpail 4rnd gty theoforpstitolthe rrintorrouih &t Qv adrestara V8l soge force
\ﬁg%\é' ﬁﬁ%d% ﬂﬁ onsfine X¢ W@n%@ Ltogﬁecﬁ)‘? Fé llsrbg.bjggcd ﬁ%@ﬁo%raﬁd/or

ent onl'y a single integra or ned
slilaaigdm, thzz&yattyl obthk tﬂme in aansnﬁlﬁzl o Qled;ekdelrnaﬂewmmqgh the latches

d ndi.ng, t hat eqgral Ly forned at c
AR ThEH RS RS Plon i S e BB oY bR PR S bouea
2|4ha@e maligeed, ﬁEdréby&ﬁla}nhlﬁlﬁg (tjlﬂ@?ssﬂm@@@éﬂﬁhdgy td_the bslge (jioints between
ower ortion 234 for of an up er ont al )
thlsadsyfert b R SHEHF D ale VEgcy P8 waﬁﬁé%‘it ghousige b8 Brovide
ﬁg?&ﬁﬁlhﬁfe n4uR 2@%1%0%41%0&@1& o0 onk&fod&. has a | arge
surface area. The surface area may be equal to one

hundAdgmpevdsribe pettiqribatderrtsdecesolderppilo32 chiebe medifed® tpglude a
SOR¥r MY?SZBWE%L:)!’[&MS ﬁb’\f/xgﬁeﬁ‘&y 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 .



area. It is preferred that the surface area of the
|l ower leg 236 is nmade as | arge as possible. A

WO b@xiokdog7 pai r of arnms 242, 244 extend upwar dl BCT/D82004/005106
t he base 240 and are connected to the 8 WD 2004/ 082077
PCT/ 004/.005106. 1 atech 228 e fl.exibl [
s SPLO QS gl PG RmE sl 1l o, B W8T iy usca
hemint hiés tolefuhdstgcodthmdhdsé @rms abk ased dortdagenin bRtibihg teEntehtion and
| atch 228 includes a first portion 246 .whjch . ext S
SR S AT B B FBE Bt Fnis Pt 343 e
nefidhe 28 second portion 248 which extends outwardly and
upwardly fromthe end of the first portion 246, and _a
thir Whafé perferresrenbodinghis ©f the preseid &1ventioara shomp epd daseribed, it is

. ti .. |

<Fifo Ry SHTET IR RS bl hier Ty AbBRosg: oAl Rt
ivieati@owitient depaRidg Stoaththe byarit anthecopk af ihh a@R8dedfdaws.i vel y
pivots relative to the housing 26, and a user can grip
the third portion 250 to flex the arnms 242, 244 away
fromthe nodul e 22 such that the latch 228 is
di sengaged fromthe nodule 22 for renoval of the
nodul e 22. 10 The assenbly of the conbination I atch
228 and solder nail 232 wth the housing 26 and the
printed circuit board 24 is now described. The housing
26 is placed against the printed circuit board 24.
Each conbination latch 228 and sol der nail 232 is
inserted between the vertical portions 56 of the
respective end walls 40, 42. Each conbination |atch
228 and solder nail 232 is not connected to the end
wal | s 40, 42. The conbination |latch 228 and 15 sol der
nail 232 can flex relative to the housing 26. The
| ower horizontal |leg 238 of the solder nail 232 and
the | eads 48 are sol dered, such as by infrared
soldering, to the printed circuit board 24 to surface
nount the leads 48 to the printed circuit board 24.
When the connector 20 is subjected to shock and/ or
vibration, a vertical load is placed on each
conbi nation latch 228 and sol der nail 232. The force
on each latch 28 is transmtted 20 to the solder nai
232 since the latch 228 and the solder nail 232 are
integrally fornmed. The solder nails 232 have | arge
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. Wile sone
force wll be applied to the housing 26 when the
connector 20 is subjected to shock and/or vibration,
the majority of the force is transmtted to the sol der
nails 232 through the | atches 25 228. Therefore, the
stresses on the joints between the | eads 48 and the
printed circuit board 24 are m nimzed, thereby
m nimzing the possibility of damage to the sol der
joints between

10



the |l eads and the printed circuit board. The vertica
portions 56 of the housing 26 provide rigidity if the
wOorR@yg2022 i s noved from side-to-side once nmoUuPEETUS2004/005106
Al ternatively, the portion that forns the sol der nai
232 can be nodified to include a 30 sol der post 252
whi ch extends downwardly fromthe | ower horizontal |eg
CBJIMS: shown in FIG 14. The solder post 252 provides
“addi tional _neans for connecting the combination |atch
228 ANptselaeedifai | 232 to the printed circuit board
24 and prg%bgﬁﬁkggaﬂgpéﬁg properly aligning the
conbination latch 228 and sol der nail 232 with the
pri neddugig aying sisgaradls definirg ANDt2QG4yed8R0TModule therein;
t {

tgl%-r Aagjsglﬁlgglﬁédo 9%%0%1?4% 5111(1em cgﬁwﬁcﬂﬁ)ﬁ(@{h at%)] dﬁ?the li ke are
m@mdngﬁlaﬂ“onms plr(ivuilesl at opﬁoataﬂmdsmfﬁhm@b \trilm tht heastitegilatfrms not
are use r_ease.in describing the invention and

mﬁ%?‘@ﬁh@?ﬁ”ﬁ“ﬁé red orientation when rmounted to
t h e PiéHat BRlecly CoMicbte® RANSredfbc@RtUndudEng PRAMKR. 22. 5
Wil e preferred enbodi nents of the present invention
are shown and described, it is envisioned that those
skil L,ed i HBQ:
t he pr es emlé &%@J&%%@%ﬁ}éﬁo ut’ dej %%?%Cn bt H%%ﬁ% ifudes a
sspstartinllphatizentaectidn, Wh&eiapﬂem thecks eteappiied td the\Miches, the forces are

R e e L e

wal |l s defining a slot for rece|V|ng a nodul e therein;
tern1na|s mounted i n _the housing and | connunlc tio
f gher

wi t h3the dheeonnpeionfiefingy prisi &r r%?w RS Rig

19519&% Qfvelid s§ét{$ﬁ Mhl i9 dlrécll?l? cREAEd t@gheqleﬁjtefzt?\ferlﬁclp ot 5
being integral with housi ng; and | atches directly

connected to the respectlve nmounting platforns. 2. The
connect or

o1 at for m IHePUREEorbaftBh ety 2R B R AR URLL
mheattiag platthenisfsoldered tc&rmm@]{ﬂlmmdbdaodt he | atches, the
forces are transnitted to the substantially

hori zontal section of the nounting platform 3. The

connegt or Teetdeslor dafifddih Magn 1 MIREEA the@@BinalEAEdpRiEle of being

pl atform furt her
surface mounted to a printed circuit board.

0. 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.

8. The connector defined in claim 7, wherein the mounting platform includes a

post extending therethrough which is capable of being connected to a printed circuit board.

11



i ncludes a vertical section which is directly

connected to the respective latch. 4. The connector
wa@ledosngd7T n cl aim 2, wherein the horizontal serCT/U82004/005106

the nounting platforn1is soldered to a printed

circyit b rd. 5. nect in ¢

wher din ¢ ¥ Papior P Sl ENEE SiEin AR mefr gty inoludes o

ﬂm%lﬁﬁﬁtldn&leﬂclpfslaﬂicﬂhéd fol themdbgectpRastch. 6. The connect or

defined in claim1, wherein the term nals are capabl e

of being t hrough-hol e nmounted to a printed circuit

boar gy Tﬂ—ehc%nﬁ&'ﬂﬁ%%&rd ifd aaﬁm%eﬂel&éa@h Wtch, anWRRI R Ating

each Iatch and the mounting platformare integrally

platforme dre fermetine twosapeetesomgedenised in claim 7, wherein

the nmounting platformincludes a post extending

t her et hrough which is capabl e of being connected to a

pri nued cThetvinhedd@alefined id dladDl , 2QHe4A10B2 Sidd walls have opposite ends

P 52004/ 005106 . 9.. The .connect or. def.i ned i cI i m

PGSR HOBRIPRLE JIEAPPO TSN gdide galls primgges

ﬂ@&ﬁ&éd%owgu B8 e fp@hfoﬁ§ RAdretPeab N Rtch 8SMaRE pﬁb&u&,laﬁscemenaqﬁg
The connector defined in claim1, wherein each | atch

thereftormeangeaphavgting,plaerayhes apcatures praified dhepais oughp e aragrusions
L.

GREPEE R e OO AEC U Il ER PEC al i o md e
rhapastivegpértucdsiiol §® respectiveend momgonat  t he opposite ends of
the side walls and apertures provided through the
ends portions; wherein each | atch includes protrusions
ext endi NgThé brbedisrakiingria caie N, Whdiin the airate af M hdanting
apertures prOV|ded therethrough the profrusions 5
Rlatfosme e greki dergrins seryres prardsd s hERAPOTIOES-i n t he
respective nounting platforns and the respective
apertures in the respective end portions. 12. The
conndat or The¢dnmedor defipedah glaim |, wisesie pash d4ieh inglades pradmisions

n
eé%eélgi{n ;cﬁ;ge%?ﬁdv d eagh ?&rc])fu]?lﬁgﬁae ﬁggﬁpgﬁlgreg ﬁ@?ld%_cﬂglerethrough, the
[OiMRGaE exteldhlig thengh theaéspéativd apevitues @i the sadetivamaoimting platforms.
i ncl udes protrusions extending therefrom and each
nounting platform has apertures provided therethrough,
the 1pr ot mUskbaRsctedeansH in glatoh | OERer i1 diRHIERI b extending
apertures in the respective mounting platforns. 14.
frore thegppyatingplede@misned in claim 1, further including
board | ocks extending fromthe nounting platforns.

15.  The connector defined in claim 1, wherein the mounting platform has a surface
area, each terminal 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 areas.

16. A combination comprising:

a printed circuit board;

a module;

a connector including a housing having side walls defining a slot for receiving the

module therein, terminals mounted in the housing and in communication with the slot, solder

12



15. The connector defined in claim1, wherein the
mounting platformhas a surface area, each term na
whaw4a800T f ace area that is nounted to a surf aP€T/v52084/005106
printed circuit board, and wherein the surface area
t I
r{g{%s }grogxtdgq) M%h#&?ﬁﬁ glk eo?% 8 a %Vsagg aecs)(é dg?llieazls s Yot %%g A%”Eralaﬁlth the
}mosﬁag nait saldermailgubuting @gainsd therprinted diraiitrtouid| arddatchks directly

oGRS P PR e ST iy Op GRRSPY R OB et therein

therein, termnals nounted in the housing and in
comuni cation with the slot, solder 12 WO 2004/082077
PCT/ U%2005hoesbgsitiondefingd gy daimddewhireis sprisiolder ragldacledes a
i X t
s&mgs?%n%'taﬁ}gh&%g%tgll sre]:étn)% V%R gigg(i f(lrccés 91% apgge'dqg Iﬂiﬁgétg%g ache forces are
ttainemiped tuthds@smmwﬂly hblmmntiil seamh d>fahecdq>hkr odikect |y
connected to the respective solder nails, .the |atches
rel easably hol ding the nodule therein. 17. The
conbiipat i Ohe eaitimeien derinel & daikol7, whetiail eaiebntslabdRh of the
nai |l includes a substantially hori zont al section,
sphiet s spidereck 9 e migdsalbbaBl to the | atches, the
forces are transmtted to the substantially
hori zontal section of the solder nail. 18. The
combilfat i She eefbiinesign defingl &1 ¢leim7L6, whereigithe temeinals are surface
hor i I he solder nail is soldered to
ﬂHM%q h% g%%ﬁ%ﬁ ]%%ggrd 19. The conbi nati on defined
in cIa|n116 mherein t he terninals are surface
nount the rinted.circ
Conb it | OHE Ser At frroeh &F clinetd: WhePiaith PR praigyel-hole

B65iddnb Qe hed Sldit vaRdNt ed to a pr| nted circuit board.
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