; e3e%% 4066TKS2 2 0 F E B 2003 SPECI FI CATI ON | NSPECTABLE ELECTRI CAL
CONNECTOR FOR A PGA PACKAGE Field of the Invention The presenu wmm mwmﬂNmL
.relates generally to an electrical connector and, nore partic m m

el ectrical connector for connecting a pin grid array ("PGA") packagfe+to a
printed circuit board. Background of the Invention A typical PGA includes a
silicon chip, a package including conductive and non-conductiyve_copponents
and a plurality of pins depending dowward froma 10 botton1§UﬂFé%ﬂﬁ$f t he
package. Conventionally, electrical connectors for PGA s include a base
housi ng having an array of termnal receiving cavities, a plurality of
termnals nounted in the termn nal SPECHICATIONavities and a cover slidably
nount ed on the base housing. The cover has through hol es therein adapted
for insertion of the pins of the PGA therethrough. In operation, the cover

is initially pQﬁspeefr%umgﬁém@,@fcgﬁmgmdﬁE@RVA%&@%JGK@GE The pins
of the PGA are en 1 nserte roug € noles I n € Cover. S0 type of
actuator is then typically actuated in order to slide the cover and the PGA
with its associated pins linearly so that the pins engage the termnals
cont ai ned \igldioft \/ housi ng. An exanple of a connector of this type
is disclosed in- ]apanese Patent .Publication No 689325. 20 The typical
Lorninal of the REMRBERIP aY o friates sHETHCS an el FameeipEnt: B | ng

Wi thin a h@lagidulbrR, B dndi&ial Esiicktob @RdnAdténgh pin £9NhRS) ("PGRCS for
engagi ng a pin of 'the PGA. An engaging or retention portion is positioned
bet ween t hepaskdgdeto a priritedwirtuitiboarsont act pi ece for engagi ng t he base housi ng
in order to retain the termnal in the base housing. 2 0 F EB 2003 z
Wth the typical electrical connector for the PGA package, each termnal is
formed int BraaRAhF At in which the contact piece, the engagi ng
portion an?éﬁggmg:@ ggﬁlg‘%e | inear as set forth above. Therefore, the
term nal |ength Asydeat®Ga ingludegsiliasdclipea pdekadenaslading cohduchiasendousi ng i s
generally simlar to the length of the 5 contact piece and the engagi ng
portion. AdoR-Gopdugtive campapgids ansha plaralifpofpingdepending dewawardfroma) ect ri cal
conngctor | I Lffl t ~W N nki Aght of the
ter mﬁ%al ) lt?}ottggﬁﬁrlﬁgééffﬁ%{s p};ésk%g!é'r 9%‘?6?@ ?%ﬂﬁ)f gggtwéls%&w?%g&sﬂﬁégr joints
associ at ed intlube @dade Husihp Qatifig &h afnhy oOferthittbretoiPidg @bvitiks; atpliraity ofonnect or .
10 Summary of the Invention The present invention is intended to solve the
probl ens selerminalsineustsddn thertermainal receivingicavities ai| aeavenslidahly mewteden

i tion t i de. | ectri tor f. P i
structure asBrePanSRy 7Es EElF LAC RISk Rirar R ogRrp RIS connect or
and the ci rgidé bf IRPTX tHefetMBigH) IntopefatiGB WAL B6ver IPinftiall§ RsikiBR&T inl aOfiksf OF Ce

el ectrical connector for nounting on a circuit menber and receiving a
devi ¢& havi enpinrecsiving pasitiono de punsaf the PGAxrerthenlinserted thaoughdthe holgs img

devi i | lurality of .
e ol - BBy B ros B ARl e e i e
cover is sliOaRkyQRWhed adciaha EneafY S Bt Welgind SgagOit8tterifthdlg novabl e

between a first insertion position and a” second
contained within the base housing. An example of a connector of this type is

disclosed in Japanese Patent Publication No. 2689325.

20 The typical terminal of the connector of this type has a solder tail for soldering
within a hole in a printed circuit board and of a contact piece for engaging a pin of the
PGA. An engaging or retention portion is positioned between the solder tail and the
contact piece for engaging the base housing in order to retain the terminal in the base

housing.
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20 engagenent position. The cover also has a plurality of through hol es
,therein arranged in an array corresponding to the array of pin termnals
_for receiving the pin termnals in the through holes. A plurality of
stanped and fornmed conductive termnals are provided with ?w¢ggzﬁ$e
term nal s being nounted in each of the cavities. Each termnal |gc udes 25
a generally planar base with the base being positioned generally adjacent
the | ower surface of the base housing and being oriented general |y parall el
to the plane of Witk thowpicakeledteead comaetnger they Pody packeges fachiermtiedlad nal i s
provi ded for_seguri the termuanal .in.the base hoysing and a.tail, section
s pr ovi ded PR st sor gl T RAIE (s CBRER Rive o Heeais wiirioT shBEr and
i ncludes a SiHel BELarBDHBr BEHAR aBfvel TRerbREd, 1RAEIHAMN lengfah@s genbraffy 2003 3
posi ti oned beneath the base. A contact structure is configured for engagi ng
a portion dbng andsipethidkuessad¢hedfast heuspigis genarilhadimilah® thabkegthrndthedes a hol e
therein aligned wth the surface mpunt portion of the tail sectjon to
pernit vi sURREhRIFeLIdRe GREA8HS RATHPTRcAS ARTRY: 3I6ATGHR infhedieianhal O f ace
mount porti j der ; ol ' : gt uating
Struct ure e ERLO kot R ek Wbl Rt bl B Lot woen
the first ithsefriimh position at which the pin termnals inserted into the
t hrough holes in the cover are égaced,fron1the termnals and the second
engagenent posi tinaddiionyiiicyery BEtipnlhtotinsnertihe soliergeintseassoaiated Witk eadly ough
holes in th over. e . the contact, structures of the termnals to effect
electrical(ggﬁ%gP?Fgﬁgﬁgﬁﬁgﬁﬁ%@ﬁﬂ?ﬁga ?ﬁmfcﬁﬁinals and the circuit nenber.
| f desired, the base housing may be generally planar and nade of plastic
and the plane of the base housing oriented generally parallel to the plane
of the lo ase housing. The nounting portion of each

h
termnal may extend generall erpendi.cularly to .the base .of. the term nal.
15 I addi t)on TP RRPES LRG0 adlenthe afsHIRRF g b oye 1 | oned
Wi thin a repgssford)itifien bEJeBIof Y fraser Bkt (BPFS/iMOMSLIBGrical BEmlediok fxeCt i on
may extend fromthe base 'of the termnal. The'tail section may also include
a first arcuRGA mekigedravingtastmictuge ddaptedtforeinkpestomofitha ssldemgnitgeateesal | vy
| i near sectjon extendiqqglfr.omthe first arcuate segti on generally away from

the | ower sHFFERISCHF 2R Eesichit msbenly whic H_‘%B’PP&‘G angle relative 20 to
the piane thereof ;bQ hB&SY A e dREN ComRior ?&-m&ﬁﬁng%ﬂta%%uﬁh{e%feyr e may
include a pair of spring arns extendi ng generally perpendicularly fromthe
base t owar dmdirbesiviog erdevica hedngan astypoixeadudtive phofeeminalsthae a basconsipg be

round, and jn, other instances it y be oval. . 0 F B 2003 Brj ef
descri pti onhaying hgengrailyipignar %Wé@%@%ﬁ@ p?tﬁ@‘&ﬁﬂ%éﬁnwaireosw%w%eﬁ ood nore
fully from i L4 fa0 hel:
acconpanyi négd}%ﬁgc\%}d%{gést%g?gfﬁﬁg%ﬁﬁe# %??ggisé%%%/?ré%@%{#}aﬁﬁgﬁ%gggzﬁﬁo aisenventi on
in which: Piausing wish tie cox¢l bethgtn@ebiyietyeana firseinsatiomposigdreandecseesrziodi ment
of an electrical connector for a PGA according to the present invention
wi th2@ne of SHEAECREY RPSIEPR. Ehe eavgealse Bas plyrality/of thyaygh holes therein arrangsd d
fragnent ed : i i . . . hQusi ng
and term na’}lgﬂgg & g?’ 8}\4[?1%\6,{‘ %%g?t}%ﬁlﬁ%@&ﬁf f’?ﬁ%en @ggﬁm@ﬁ%@@nﬁ%&ﬁ%

in the through holes. A plurality of stamped and formed conductive terminals are

provided with one of the terminals being mounted in each of the cavities. Each
terminal includes

25 a generally planar base with the base being positioned generally adjacent the lower
surface of the base housing and being oriented generally parallel to the plane of the
lower surface. A mounting portion of the terminal is provided for securing the
terminal in the base housing and a tail section is provided for contacting a conductive

portion of the circuit member and includes a surface mount portion of the tail section



10 termnals renoved for clarity; Fig. 3 is a partially enlarged section
.generally along line 3-3 of Fig. 2 showing the electrical connector of Fig.
.1 nounted on a printed circuit board with the cover positi ogﬁpgﬂwhﬂe
engagenent position; Fig. 4 is a perspective view a second t of
the electrical connector 15 according to the present invention; Fig. 5is a
fragnment ed perspective view show ng the position of the cover relative to
t he base housing and a termnal with tthe cover in the insertion position;
and Fig. 6Pppgtiangdhegesththabaser Aroptartdrugtussyss priistsd fRECHBSINg adIoraAn ¢ he
cover relati I term nal_ w : Jin the
engagenent 0%2?5%?‘:6‘%2%“9 g? glelg’%g&gg%%gg% %ﬁeeglé([fp}u?) i aolwlc%){ﬂe{eargalgg?x\eéﬁ (I;avrlirhe d

Enbodi ment sheldiefapé £96AE pdriest the fhil seclbrbUsetad vikRaEnBRIctieN of the d@tfadel 1N
terms of the preferred enbodi nents of the present invention with reference
to the accompahpénign dftexshegerfackmaungpéuioh gsoider des swifgseiodithe amgnir ous
specific details are set. forth in order 5 tp pr.qvide a thoro

indersst andrigitsr: ahechatee SsaRs s provided oS dichedat dite Wlbam e 1o

t hose skill -] s HBMERL | : pced

wi t hout thgggﬂfsl%g%:t??f:%ﬁﬁef?gﬁhss. y n%gcfr@r%tr\l‘}st ancg??ﬂ&glﬁ*ﬁﬁ%ﬁt@gﬂ;ﬁct ures
are not shohnthrougtdiokdslin the cowereare tpaced forh the reemémdeand  the edesndir i ng t he
present invention. Fig, 1 is an_exploded view of  a Freferred embodi nent of

an el ect ri CARAZEDCBLRRSEINA Whighythe pintepminals insseted jnte fhedhtough Boles vy BAt

enbodi nent j I i i .G el ectrical
connect or foieorfe g%é?@?ﬁ’g%%&&w‘.egﬁﬁﬁé% a %gg%étﬁ%bé]?ﬁgk%,coém%ﬁg?al ity of
ternmional s Perwuenttifpinnerhindls sl the efreiivinegbeavi ties 7 in the base housing 2,
and a slidable cover 4 nounted on the upper side of the base housing.. 15
The base housi ngf desired e basg hopsing alay bergererpilpplany aqd madetof plasyiesrd al | y

rect angul ar, pl.at e, end i.ncl udes.a nmountin rtion 6 f.qr .receiving an
notuat g ragRRhEot EBaGliyaBE bHEREA But prb R R B of e FF oo
fashi on. Teuhdadf the&Bke holidng aVhd inBintigdioRtidP6 M tddmenal irla edfehdy fashi on

over generally the entire area of the base housing 2 other than nounting
portion 6 aederaly perhendipwarlyitostbe basedf el tevminglhe 20 termni nal receiving

cavijies 7 formned i rid.array fashion are offset one half,pitch in

ad) abent r JRAITRONDRHOBRGRE RAARPT Sieh ‘Rl p e ReT o BHLATEE S wn i n
Fig. 2. 1nipthabwiPafiface ble b33 AduSRig2MRe kACRLESSh indy 3xBhABBRY BEl biRIT on as
a whole. By this arrangenent, it becones possible to nake the distance "A"
al ong di agchatermnat Blie tad sedtioalnsayi alsh inalude aifinst ArqpateXeatsonsdrdendingsfrpossi bl e
(for exanple,.1.27 . 25 A conductive term nal i S nted within each
Lerni nal T <BPiFAGT & sor0ng £eraly st SEHBRANFRORE dom e GIBHCBIAAETER 5 | o
stamped andhgiTpaway HBRARE 10T Aot st H5sifly AR adISAARRA SPIT NG
contact 10 Torned of” a base piece 8 and a palr of contact arms 9 extending
up fZ0lm t heo lteegdarns thereof th theswfacamouet portiomnThe emact dtradtsre neaytiecldde apwar dl y

fromthe base piece generally in parallel with the cgngact arms 9 for 30
engagi ng a hedQl springams exirnding geperally perpendignlagly Faudhe beseitayards the an
interferen j trad : ; r My} M j:n the
housi ng. Tﬁ:gv%f]f sﬁ]g gﬁ%t%fggglceﬁ%g%ﬁ? g€§%grmrf%y(9)° e|r géu?lgi/\a/a&rdgﬁfhﬁj F%g% %gol?f orm a
contact porhaybe Galt hat engages a pin 15 of a PGA. Furthernore, a
solder.tail 12 extends from an edge of the base piece 8 opposite retention
pi ece 11. The solder tail extends initially away from base piece 11 and
then 5 curves downward until it angles downward relative to the | ower
surface 2a of the base housing 6 in a generally linear manner to provide an
appropriate tail for surface nount soldering on the surface of a printed
circuit board 13. An end portion of the solder tail may extend upwards. An
opening 8a (elliptical in Fig. 1 and round in Figs. 5 and 6) is provided in
base piece 8 in order to permt inspection of the surface nount tail 12 10
from above once the base housing 2 and termnals 3 are soldered to printed
circuit board 13 but before the cover 4 is nounted to the base housing.



In a bottom surface 2a of the housing board 2, recesses 14 are forned

.adj acent to the cavities 7 for receiving the termnal retention pieces 11.
.Each termnal 3 is nounted fromthe bottom of base housing 2 through bottom
surface 2a, and fixed in 15 the base housing by an interference fit between
the retention piece 11 and the recess 14. The cavities 7 are ZbFE&EHWM th a
first insertion section or space 7a at,which a pin 15 of a PGA may be
inserted with.zero inser iqn force anJla second engagenent section or space
7b which re RSSCUPHOR Of (e MRAWEESHf terminal 3. The cover 4 is formed in a
general Iy rect angpl e h AnG e WBlHAlddeRtdoa hdte fa2Ror kEadianar al |y
simlar to that of the base housing 2 as shown in the draw ngs. In the
preferred endesdiptivntset folth betweandfrom thosdvespatyinedaivish @€ the(ptfanedum
stainless steel or the |like). The cover 4 may be formed with the side edge
portions 4a Shodiznentof dhepreseahinapntiondpadidvnfi guration in cross section as
showmn in Fig. 1 ot _W t i r L ons. 4 .nto L- shaped
confi gslur ation i nqi:l %qsésqgeegﬁlloghggesr é%gx\ll\ﬁé’:%lew %Ld).reigng(gggg?d@%ta%f?aﬁg with the
si de edge ofelddiecad ashebRY ForP@A absording o tHehesthtiavaiion wAMY dicTshar e
adapted to guide the cover 4 as it slides in the direction of arrow 16
(Fig. 4) by tepanalsiengrgeddor demly; 5. Substantially, the entire area of the

4 h th h I 8 id i i.d fashj d
Lo the termi nal raget bignistetd Faeacpies oy RlyiSe ShRhee R B o RERA, ougn.
hol es 18 ar qnapaRtRsihgand RQHal R cOHidehS 1R RSsehPirdbntidityR¥ertay? 0 FEB 2003

7 and, as best seen in Fig. 3, include count'er bores or tapered sections 19
on the t op gsemiasle rehowd\er cldrignd strai ght hol es 20 extending fromthe

counter bores 19 to the lo surface of the cover. The rear edge portion
17 of the cover fiﬁ%l%@%ﬁ%%nﬂaés%ﬁeﬁﬁl%geaw@ﬁwf%meéﬁ bk, B
rivets 22 asysbeyRichitorh&torof Fif 1'fGumedbd gﬁﬂﬂﬁﬂ\éﬁcuif ﬁ'&z&?ﬂtﬁﬁhé@%e{)e formed
as a one-piece structure as sho In Fig. 47 The cover ormed of netal
sheet is cogiosifiohyd anthe eagdgamiengpasitmhi Nng or material such as an oxide film

or the like to prevent it fromelectrically conducting with the pins 15
inserted into thegnt BERFrEride Vigy agscand smbodiment gf the elegrical conngelgr

actuatd ng | i ygg .bar or cam 10 portion 23 and operating
Iever“porti ga\régégﬁlglltﬁgﬁc n?eg?{@gétﬁgn of the crank bar portion 23 is
inserted into theFigpsifitd fgpnpaiidd gfspectdfe i@ shasg itdisdsitidndf it sbvepposi t e

end portions thereof are inserted into holes 25 fornmed in the engagi ng
portions 17 rehtiveto thebase housiggapd ptaganat aritdrthe peyen ietde dsegioamesition; @dank

bar portion 23 in..order to e the.lever jn the connector, 1. By rotating
t he operating | e\r;Felg' %losraté%ﬁﬁ%ﬁégoqer%pﬁgmfswf‘@\?i%?w%gz%e ?Oﬁ’g}o aotcf\éw CE?;‘/ e%r row 27

of Fig. 4, tbRticeutthebasd icleinighang k tanthd] @ithth@sovendi Biglefghgement pRMckb. Thi s
sliding novenent is consistent with the orientation of the rows of the

termnal receiving cavities 7 and the termnals 3. The lever 5 rotates
between an insertion position in which the operating |ever portion 24 is
vertical (as shown in Fig. 1 ) and an engagenent position in which the
operating | ever portion 24 20 is horizontal (as shown in Fig. 4). As set
forth above, a plurality of the through holes 18 are formed in the cover 4
in agrid array fashion. However, there are sonme blank | ocations 28 in

whi ch through holes are not fornmed in the grid on the cover. In addition,
there are sone blank | ocations 29 on base housing 2 in which no term nal
receiving cavities are 25 forned. The bl ank | ocations 28 on cover 4
correspond to the blank |ocations 29 on base housing 2. A projection 30
extends fromthe bottom surface 2a of base housing 2 at a | ocation aligned
wi th each bl ank | ocation 29 as shown in Figs. 2 and 3. A conpliant pin 31
includes a press-fit retention section 32 that is secured within a recess
in each projection 30 on the bottom surface 2a. 2 0FEB?2003 s Fig. 3
shows the preferred enbodi nent of the electrical connector 1 nounted on
printed circuit board 13. Each conpliant pin 31 projecting fromthe bottom
surface 2a of the base housing 2 is engaged with an engagi ng hole 33 in the
printed circuit board 13. In conjunction therewith, the solder tails 12 of
the termnals 3 that are 5 arranged in a staggered fashion along the bottom
surface 2a of the base housing 2 are positioned to be surface nount
soldered to circuit pads (not shown) on the printed circuit board 13. Figs.
5 and 6 illustrate the position of the cover 4 relative to the base housing
2 and the termnals 3 in the insertion and engagenent positions of the
operating portion 10 24 of the lever 5. Nanely, Fig. 5is an illustration
showi ng the condition in the insertion position of the operating portion
24. 1t can be seen that the through hole 18 in cover 4 is aligned with

T g e — T T - ~ - Y 2 1. -~ A o ' e 1 T T T




By rotating operating |ever 24 towards its engagenent position, the cover 4
.can be slidingly noved as indicated by arrow 16a to the position where the
.through hole 18 of the cover 4 is aligned with the spring contact 10 of the
termnal 3. Fig. 6 shows this condition in which the operating portion 24
of lever 5 is in the engagenment 20 position. At such engagemeng Fppgasi on,
the through holes 18 in the cover 4 arf aligned with the contact arns 9 of
terminals 3. As the cover slides fromthe insertion position (Fig. 5) to

t he engagenescripien of the Prefersed BENISi ns | ocated within the through hol es
18 slide over r S f m.n I]le. | ' tact arns 9.
Utimtely, theargii?en%r%gern gmb/%rgtl{otnl 18§Lsa§%§@k%§1rqg§%dg;é%{&ggréiegrgxﬁt% gc F portions 9a
of the 25 tgefimRalemPodHRAl Jfehebrestht ifi@neREWRE kdTereh@/8thedccbinpanyihe
engagenent ‘position toward the insertion position, the cover 4 slides as

i ndi cat ed birawimgswnitbb fallowimg/desciyetiarh nemelouh speeific8lepilslara $eé fsthnin bedarher ei n
to the insertion.,section 7a .of the termnal receiving cavity 7 in order to
permii the PEEOYIGS BAGHENIGORIABADERL CEHREL BYentiony LWL eARsessh s
connected t ' Gl ' i el j ~ ctor
T The. poa et pEs RE HRSE S b o e e S ionn v e
Z 0 FEB 200Best dpesi€ic dbtails Ih sorhé instanses; ielisknpwaistructores arechdt kisovt ims 15 are
inserted into the insertion section 7a of the contact holes 7 via the

t hrough hol ds$ail m Qyer;tp @veid\papecgssapihyppsgpring the presgtiBYRHPY posi ti oned

bet ween the spri ] e .mynal retention
piece 11. 5 W]enﬁ%hg?%%12%%{@%%9%3?@%&%&@%?@}%&% eg(élﬁﬂlsellgcgﬁé’%ved to the
engagenent q@aedtbON forla TG A Puekagd. AndlighGAdifRerEt esibbdigie@DR shdwial@semblddhe
direction of arrow 16a of Fig. 5. Accordingly, the pins 15 and the overall
PGA sl ide il Riget i Refnrringdp Fis. deen ¢lostrisd conrgetasd dhr picalving 4 RGAdnaedasit o

engagenent with the ri,ng,.cont,act. 10.of its,.corresponding termnal 3. As a
oga e Pt RebeiEe PP RGO Bind® p Hhovlrtdt I RA SRR SRR AN,
contact ar ne Ba@kbuling2eand NéRabRecvWinblMmed vh Bieugpeesdabethe 8ageect ed with

the circuits of the printed circuit board 13 via the termnals 3. Each
term nal 3 haustngnfi gured whereby the spring contact 10 and engagi ng pi ece
11 are generally..n parall.el,.Therefore, the contact .arns 9 can achieve the
desi 1od spring oRF WEF BPRERE 28 BolRA Of Fisteameataote & o M0 RrR W g
general |y sllemahgmmt Blal® ORCerddThEkAGSSmMBntin3edPdsies ARYSdeREngan BtudiRiFOVi NG
the termnal retention section 11 fromthe el ectrical path and by providing
redundant clem¢racthatdnines She ¢avpr dbak anddotth incalinesh fashione dieghinekresgivingr ovi ded.
Since the ovetrall, length . of the effective spring.length of the contact arns
5 can be metRIRTEAE (e i EE aFEY FSBORSElErRSR I Ig ST FER ORBEERYG 2, ¢ he
ength of (Hi%sa LoRbAGhn Hollik Aol Bend I BGHS Rboihi RRSE PRUSing 2 can
be reduced as ng as spring performance necessary for the desired

el eck@i cal teonohatteceimingaavibies pfawieden grid heay fashien arecofifiet omwnhadf pitdhenhei ght

of the electrical connector 1 can be achi eved. Furtherpore, by shortening
the | engt h ¥¥aqeRbrogesinbeth lgngiidinal apd Bynsyerss Aectigns &8 skyshin HgrailRel

el ectrical ' Ict : ' : e ced 25 which
mpr oves. t et gondy e AAME! FEREeRH i Dbkl ABln & £ AROREBLIANCCT, “Choul d
be not ed t h@tanfgement)§ bebemepossibk toimaketlal disthert" Adll adengatisgonbbidbha Dt 0 a
reducti on of hei ?h_t or thickness of the electrical connector 1 since the
cover 4 canteppialsdadicaed Heltigss ay shosk asastibie e gxamplagh2Tam).s extrenel y

t hi n,. When the pi f OV [ t ik he

spri %% 30 cont acfé‘rsk%féécct)ﬁétt%rgl??%r%ﬁngﬁ%ﬁgéé%ﬁ%gnngag%ér aquleg?l&gﬁﬁ ]%%Xegvﬁrg\/?tér 5 as
set forth alhovest shéweHbFigs1, eah Rrii3l 2Q0Rardpedaxarfbekd df sheet nfdtd] darty .
direction relative to the termnals 3 and the base housing 2. The conpl i ant
pi ns 31 engagldesw generally Prshaneddpung eentact h0 derneddfadagepices 8 and apair pess.

Accordi ngly xcessiye str.ess an the,sol dering, portions.of the.solder tails
15 0f “the e ErEs 48 EndiE iR E Rsife, A eBRinkl RRuRRPIEE ! E8kRect i on
due to peel Ligh®Rfdpwatdly flohPthe Bhedasibddeharally inlgardlle? WithhBe BASct AAné H@orCi rcui t
board 13. Upon rotating lever 5 to the insertion position, the pins 15 of

t he PGA ar eenpagimg aawesss 4 amthe lgageneface 24 affbasdizousmgi nig anonteefeteace it ins

i ndicated by arrow 16b in Fig. 6 to permt renoval of the PGA from
connector 1 without necessitating a |arge withdrawal force. Again, the

conpliant pins 31 can protect the soldering portions of 10 the solder tails
12.

e q] i) bO 4




Al t hough the foregoing preferred enbodi nent shows the contact piece 10 of
.each termnal 3 having a generally U shaped configuration with the bottom
.piece 8 and a pair of the contact arms 9, one armcould be renoved so that
the contact piece is not generally U shaped but rather L-shaped. 15
Furthernore, the formof the solder tail 12 of each term nal ﬁ iﬁﬁhso not
limted to the configuration adapted fgr surface nount sol dez rfg e
solder tails may be fornmed as pins that extend into through holes in the
printed cirendet toiyetaimdthe Sermman! stothd dpusing y Thedistabenddafeeetycontact Ao ghs t he

present inventign has been illustrated and described w_.th r ect 20 to

P enmtary " eRBEARR S e cqtacl AfPaSh el Fadber oo TPt iRR Ski (L ed i n
the art th ' ' O ES1a0%. and
i 11 one. A EmbY B Uk 1S R G e B S O e e s rit

and scope ofetdnien pises et Thevader taib eatendsahitially ivay frotrhisasapjpeadedndthanns. z
o F Es 2003 11 What is claned is A zero insertion force electrical

connedt or fBEVERAMMIWAYD gRtilat epgles dawniand eslatiysdo thedawer svgfage da0f the bAssvi ng an

array of CORNSIINS DLAS TR Bunrdlonsl 6L bSAlpERDNSCH PLuEQURILSI 19" 2

base housi ng ng a”gene anar ‘T ower s a

t er m nal - r egfdetinpdnCiay klrfRe of @ hrafkd@itghinBodrd 18 h@Anamddyritdn dfithe écddétitalpl s; a
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conductive termnals, one of said termnals being nmounted in each of said
cavities, ebadnddAbdt beforeithatoviend ismiomgtedtoghnbastllopsipganar base, said base
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mounted from the bottom of base housing 2 through bottom surface 2a, and ﬁxed> in
15 the base housing by an interference fit between the retention piece 11 and the recess
14. The cavities 7 are formed with a first insertion section or space 7a at which a pin
15 of a PGA may be inserted with zero insertion force and a second engagement
section or space 7b which receives contact arms 9 of terminal 3.
The cover 4 is formed in a generally rectangular plate configuration having a
20 size generally similar to that of the base housing 2 as shown in the drawings. In the
preferred embodiment, the cover 4 is formed of metal sheet (aluminum, stainless steel
or the like). The cover 4 may be formed with the side edge portions 4a formed into a
channel shaped configuration in cross section as shown in Fig. 1 or with the side edge
portions 4b formed into an L-shaped configuration in cross section as shown in Fig. 4
25 for engaging with the side edge of the base housing 2. As such, the side edge portions
are adapted to guide the cover 4 as it slides in the direction of arrow 16 (Fig. 4) by
operating the lever 5.
Substantially, the entire area of the cover 4 has through holes 18 provided in a
grid array fashion corresponding to the terminal receiving cavities 7 of the base

30 housing 2. The through holes 18 are adapted for insertion of the pins 15 of the PGA



a tail section for contacting a conductive portion of said circuit nenber
.including a surface nount portion of said tail section positioned beneath
.said base, 20 a contact structure configured for engaging a portion of a
respective one of said pin termnals, and said base including ?OWTBQU
therein aligned with said surface nount portion of the tail section gé
permt visual inspection of said surfa?e nmount portion after said surface
nmount portion is solder to a surface of the circuit 25 nmenber; and an
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secure the lever in the connector 1. By rotating the operating lever portion 24 of fhe
15 lever 5 as indicated by arrow 27 of Fig. 4, the cover 4 slides back and forth as
indicated by arrow 16. This sliding movement is consistent with the orientation of the
rows of the terminal receiving cavities 7 and the terminals 3. The lever 5 rotates
between an insertion position in which the operating lever portion 24 is vertical (as
shown in Fig. 1) and an engagement position in which the operating lever portion 24
20 is horizontal (as shown in Fig. 4).
As set forth above, a plurality of the through holes 18 are formed in the cover
4 in a grid array fashion. However, there are some blank locations 28 in which
through holes are not formed in the grid on the cover. In addition, there are some
blank locations 29 on base housing 2 in which no terminal receiving cavities are
25 formed. The blank locations 28 on cover 4 correspond to the blank locations 29 on
base housing 2. A projection 30 extends from the bottom surface 2a of base housing 2
at a location aligned with each blank location 29 as shown in Figs. 2 and 3. A
compliant pin 31 includes a press-fit retention section 32 that is secured within a

recess in each projection 30 on the bottom surface 2a.



8. The electrical connector of claim1 wherein said contact structure 20
.includes a pair of spring arns extendi ng generally perpendicularly from
sai d base towards said cover. 9. The electrical connector of claiml
wherein said hole is round. 2 0 FEB 2003 13 1 U. The el e28fiEBd003connect or
of claim1l wherein said hole is oval. 11. A zero insertion force electrical
connector for nounting on a circuit negber and receiving a device having an
array of conductjve_pin t rni?als, sail electri al,éﬁnnector conprising: a
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inserted into through hole 18 without engaging contact arms 9 of terminal 3. This

permits the insertion of the PGA into the connector 1 with essentially zero insertion
15 force.
By rotating operating lever 24 towards its engagement position, the cover 4
can be slidingly moved as indicated by arrow 16a to the position where the through
hole 18 of the cover 4 is aligned with the spring contact 10 of the terminal 3. Fig. 6
shows this condition in which the operating portion 24 of lever 5 is in the engagement
20 position. At such engagement position, the through holes 18 in the cover 4 are
aligned with the contact arms 9 of terminals 3. As the cover slides from the insertion
position (Fig. 5) to the engagement position (Fig. 6), the pins located within the
through holes 18 slide over ramps 9b of terminal 3 while deflecting the contact arms
9. Ultimately, the pins are positioned between and engage contact portions 9a of the
25 terminal 3. Upon rotating the operating lever 24 from the engagement position
toward the insertion position, the cover 4 slides as indicated by arrow 16b to move the
through hole 18 with the pin 15 therein to the insertion section 7a of the terminal
receiving cavity 7 in order to permit the PGA to be removed from the connector 1.
When the PGA is connected to the printed circuit board 13 via the electrical
30 connector 1, the PGA is placed on the cover 4 after the operating portion 24 of the



25 12. The electrical connector of claim1l wherein the nounting portion of
.each terminal is positioned within a recess in the |ower surface of the
. base housi ng. Z 0 F E B 2003 14 13. The electrical connector of claim1l
wherein said tail section includes a first arcuate section m:t@r@z,ng from
sai d base and a second generally linear section extending ? sal'd first
arcuate section generally away from sajd | ower surface of the base housing
at an oblique angle relative to the plane thereof to said surface nount 5
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hole is round. 18. The éelectrical connector of claim1ll wherein said hole
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el ectrical connector that i§ nounte n a circuit nme and receives a
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general ly pgr pendi cul ar to sald base for securing the termnal in a housing
conponent otonrveeted vadt thie catuitsoorfbeprinted eirduat Boaskld viathestetremaisi3g f r om sai d
base and i ncluding a surface m)l%nt portiﬁeg& of spaid tail, section positioned

beneath sai d basé&2fipteragalidis sppiignred whsrRydhe SREmgSePReh MAndREaging c i t

menber ; andpiece 11 are generally in parallel. Therefore, the contact arms 9 can achieve the

desired spring characteristics by having an effective spring length generally similar to
15 the thickness of the base housing 2. By removing the terminal retention section 11
from the electrical path and by providing redundant contact arms 9, improved
electrical characteristics are provided.
Since the overall length of the effective spring length of the contact arms 9 can
be made generally similar to the thickness of the base housing 2, the length of the
20 contact arms 9 and the thickness of the base housing 2 can be reduced as long as
spring performance necessary for the desired electrical conduction can be provided.
Therefore, reduction of the height of the electrical connector 1 can be achieved.
Furthermore, by shortening the length of the contact arms 9 and by providing
redundant parallel electrical paths, the inductance of the terminals 3 can be reduced
25 which improves the connector’s ability to transmit high speed signals. It should be
noted that forming the cover 4 of metal sheet also contributes to a reduction of height
or thickness of the electrical connector 1 since the cover 4 can provide the necessary
strength even though it is extremely thin.
When the pins 15 of the package are moved into contact with the spring

30 contacts 10 of the terminals 3 upon operation of the lever 5 as set forth above, stress is



10 a contact structure configured for engaging a portion of a respective
.one of said pin terninals, said base including a hole therein aligned with
.said surface nmount portion of the tail section to permt visual inspection
of said surface nount portion after said surface nount port'g& b§ ol der to
a surface of the circuit nenber. 15 20. The el ectrical conn tg claim
19 wherein said hole is round. 21. The electrical connector of claim19
wherein said hole is oval. 22. The el éPtrical connector of claim19 wherein
t he contac I 44l i : ar t i ng arnmns
ext endi ng. SSne i 1Y sEBEiOER A0t [o BE REAY Find SERGFhARRES, THE 19, 2

term nal oforgplaintpih 3nBrgiagedwithitise privitdd demitibdard Iiclouesst this kirésst ar cuat e
section extending fromsaid base and a second generally |jnear section
ext endi ng Aeenrdinglyd exgessive stress an dheselderiog pgaioas af thy seldestatly bhoEdied cont act

structure at_an lique angle relative.to th | ane..of ,sai d _base t.o.said
ur f ace. moGHETR | Fanoiaed Wik dafRlss s inGninlde Bl i et e hhar o
claigml9 \Am%rsmd@ﬁﬁgkﬂlsh@%m fifel g4d88n fHe'cilu®BPardqgond ends, said mounting
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tail section exUpndiretgting lesershiodhdasetige pesiadd, thapipatenf ths RAA second end.
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each terminal 3 having a generally U-shaped configuration with the bottom piece 8
and a pair of the contact arms 9, one arm could be removed so that the contact piece is
not generally U-shaped but rather L-shaped.
15 Furthermore, the form of the solder tail 12 of each terminal 3 is also not
limited to the configuration adapted for surface mount soldering. The solder tails may
be formed as pins that extend into through holes in the printed circuit board 13 and

soldered by wave soldering.

Although the present invention has been illustrated and described with respect
20 to exemplary embodiment thereof, it should be understood by those skilled in the art
that the foregoing and various other changes, omissions and additions may be made
therein and thereto without departing from the spirit and scope of the present

invention as set forth in the appended claims.
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a mounting portion for securing said terminal in said base housing,

& ()-:t

a tail section for contacting a conductive portion of said circuit member
including a surface mount portion of said tail section positioned beneath said
base,

20 a contact structure configured for engaging a portion of a respective
one of said pin terminals, and

said base including a hole therein aligned with said surface mount
portion of the tail section to permit visual inspection of said surface mount
portion after said surface mount portion is solder to a surface of the circuit

25 member; and
an actuating structure to slide the cover along said base housing between said
first insertion position at which said pin terminals inserted into said through holes in
said cover are spaced from said terminals and said second engagement position at

which said pin terminals inserted into said through holes in said cover engage said
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5 parallel to the plane of the lower surface of said base housing.
3. The electrical connector of claim 2 wherein said cover is generally
planar.
4, The electrical connector of claim 1 wherein said mounting portion of

each said terminal extends generally perpendicular to said base of the terminal.

10 5. The electrical connector of claim 4 wherein the mounting portion of

each terminal is positioned within a recess in the lower surface of the base housing.

6. The electrical connector of claim 1 wherein said tail section extends

from the base of the terminal.

7. The electrical connector of claim 1 wherein said tail section includes a
15 first arcuate section extending from said base and a second generally linear section
extending from said first arcuate section generally away from said lower surface of the
base housing at an oblique angle relative to the plane thereof to said surface mount

portion.

8. The electrical connector of claim 1 wherein said contact structure

20 includes a pair of spring arms extending generally perpendicularly from said base

towards said cover.

9. The electrical connector of claim 1 wherein said hole is round.
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109 () - SF10%: .( )- A zero insertion force electrical connector for mounting on a circuit
member and receiving a device having an array of conductive pin terminals, said
electrical connector comprising:
5 a generally planar base housing having a generally planar lower surface;

a generally planar cover mounted on said base housing, said cover being
movable between a first insertion position and a second engagement position, said
cover having a plurality of through holes therein arranged in an‘ array corresponding to
the array of pin terminals for receiving said pin terminals in said through holes; and

10 a plurality of stamped and formed conductive terminals mounted to said base
housing, each said terminal including

a generally planar base, said base being positioned generally adjacent said
lower surface of the base housing and oriented generally parallel to the plane of said
base housing,

15 a mounting portion extending generally perpendicular to said base for securing
said terminal to said base housing,

a tail section extending from said base for contacting a conductive portion of
said circuit member and including a surface mount portion of said tail section
positioned beneath said base, and

20 a contact structure configured for engaging a portion of a respective one of
said pin terminals, and

said base including a hole therein aligned with said surface mount portion of
the tail section to permit visual inspection of said surface mount portion after said
surface mount portion is solder to a surface of the circuit member.

25 12.  The electrical connector of claim 11 wherein the mounting portion of

each terminal is positioned within a recess in the lower surface of the base housing.
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10%4& () - la first arcuate section extending from said base and a second generally linear section
extending from said first arcuate section generally away from said lower surface of the

base housing at an oblique angle relative to the plane thereof to said surface mount

5 portion.

14. The electrical connector of claim 11 wherein said contact structure

includes a pair of parallel, spaced apart spring arms.

15.  The electrical connector of claim 14 wherein said spring arms of said

contact structure extend towards said cover.

10 16.  The electrical connector of claim 11 further including an actuating
structure to slide the cover along said base housing between said first insertion
position at which said pin terminals inserted into said through holes in said cover are
spaced from said terminals and said second engagement position at which said pin
terminals inserted into said through holes in said cover engage said terminals to effect

15 electrical connection between said pin terminals and said circuit member.
17.  The electrical connector of claim 11 wherein said hole is round.

18. The electrical connector of claim 11 wherein said hole is oval.
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5 a mounting portion extending generally perpendicular to said base for securing
the terminal in a housing component of the electrical connector;
a tail section extending from said base and including a surface mount portion
of said tail section positioned beneath said base for soldering to a conductive portion
of the circuit member; and
10 a contact structure configured for engaging a portion of a respective one of
said pin terminals,
said base including a hole therein aligned with said surface mount portion of

the tail section to permit visual inspection of said surface mount portion after said

surface mount portion is solder to a surface of the circuit member.
15 20. The electrical connector of claim 19 wherein said hole is round.
21. The electrical connector of claim 19 wherein said hole is oval.

22.  The electrical connector of claim 19 wherein the contact structure
includes a pair of parallel, spaced apart spring arms extending generally

perpendicularly from the base.

20 23.  The conductive terminal of claim 19 wherein said tail section includes
a first arcuate section extending from said base and a second generally linear section
extending from said first arcuate section generally away from said contact structure at

an oblique angle relative to the plane of said base to said surface mount portion.
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second end.
5 25. The conductive terminal of claim 19 wherein said base includes first

and second ends, said mounting portion extending from said base generally adjacent
said first end and said tail section extending from said base generally adjacent said

second end.

26.  The conductive terminal of claim 19 wherein said terminal is stamped

10 and formed of sheet metal.



