;e3e{u{r:<68TJS4 *166166* 1 SPECI FI CATI ON LOW PROFI LE ELECTRI CAL CONNECTOR
FCR A PGA PACKAGE AND TERM NALS THEREFOR Fi el d of the Invention The present
invention rel ate y to an electrical connector and, nore
partl cul arly, mm \ﬁﬁmﬁw i cal connector for connecting a pin gr| d array
("PGA") packag nted circuit board. Background of tz E‘H\ﬁmmtl on A
typi cal PGA incl udes!sg” silicon chip, al package including conductive and 10
non- conducti ve conponents and a plurality of pins depending dowward from a
bott om surface of the package. ConSBECIIGGAMION el ectrical connectors for
PGA' s include a base housing having an array of termnal receiving
cavities, a plurality of termnals mounted in the termnal receiving
cavities and a cover 1 25 AP YSIHN e cover has
t hrough hol es ther ellhégv i: %YEEE&%(? AhsPGAP
theret hrough. In operati EEO% i oned |n aflrst or
pi n receiving position. The pi ns of the PGA are then i nserted through the
holes in the cover. Sone type of actuator is then typically actuated in
order to sl ikdedtofi¢thedavarioand the PGA with its associated pins linearly so

t hat the pi ns engage the term nals contained w if§l n the base housing. An
exanplde of a conndEtEssentinyentionielates genepailydo ap|elestiral ¢onpegiandde MOk ent

Publ i cati on 9 Iy " f this type
has a sol derplE? ufd@ osz% I%Iﬁ?%égﬁl&%rﬁo% Hh'r‘]‘i% 1nggpt$€rgcfwgléﬁc it board
and of a corpaskigeploacsridted ciedi@ta@arly a pin of the PGA. An engaging or

retention portion is positioned between the solder tail and the contact
pi ece for engagi ng the base hou5|ng in order to retain the termnal in the

base 25 housin hei t pic el ectrical connector for the PGA package,
each terni ni—gé—%ﬁ—%h‘—n—wﬁ%’—'eﬁ” e configuration in which the contact piece,
the engagi ng port A phid PG hcfibsLtilib éhl?rﬁéc%ﬁclﬁﬁné%5n<fu@f1{/@arﬁpove
Therefore, the termnal length is general e o F Es 2003 2
| ong, 1@&nd t hentdundictbesconipohéres brakeplhmalisy arfg:msd@enmngklbwnwamh framato t he

| ength of the contact piiece and the engagihg portion r
reducti on i rPQteE sisfags of &Fpﬁﬂﬁg&ng’é‘fqng%‘P%b"e Flieﬁté‘FalcPBH‘i‘f@E‘%r‘t’)fc’r%g@éner ally

difficult w y of the
mvent i on THoCote aBap bRk BERE ah WRep 6! Gibiofl el ok BRLAS TREY. Ot or i
above. Ther etEﬁﬁmalslrﬁOUIﬁechﬁ tiedjefiinaloiecdiviag pawifesind avovat slﬂablycncpmad ée an
el ectrical connector for _a PGA %ackage havi ng a structure adapted for the

reducti on ofthebasehaugmg. Thecevsr | asr@r%\@b@ﬁrtﬂsﬂhqﬁemﬁéam%fp@méﬁm&rf@w obj ect,

the ebftact WREGEHsHS heROfioRlP, ' BRubio® ot &N \RieRly Bagtossilidng | ch
the base houst gifi r@Ueampg ?Ws’itﬂﬁtd The pm@rcﬂltmeetGAmtheﬁmﬁe@mxm thé Béleddnl | | ze a
sl i dabl e cover forned heet netal with an insul ative coating thereon. A

zer o i nsert i &g cp¥erc Somedype oingtuatos iy ien tyrplqaliy agiyated imerdentoslide thewfoverrenber

15 and receiy eV| ge havi n tra copductive erm al s

et udes - bieh R d e i s g b iniertly S5 1R e Hias a1 |
plurality of c&rﬁﬁxﬂbd‘ﬁrith{necﬁ@bé@e%uﬁﬁg” Ah%)%a:ﬁﬂé 088 RAHECRS of hid e &' I ay of pin
termnals. A cover is slidably nounted on the base housing. "The cover is

nmovabR@ bet wdiselosedf inrfapaneseskaterit @nbliation Non268%328. second engagement position

and includes a plygality. of through hol es t ein rran d 20.in n array
corresponding to #'h% R V"Btna[)?ﬁg? &wmeﬁtarg @*\AO?FS" ttarﬂ]efobﬁ?t $ 8 nal s

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
25 housing.
With the typical electrical connector for the PGA package, each terminal is
formed into the configuration in which the contact piece, the engaging portion and the

solder tail are linear as set forth above. Therefore, the terminal length is generally
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in the through holes. A plurality of stanped and formed conductive
termnals are provided with one term nal nounted in each of the cavities.
Each term nal includes a generally planar base positioned generally

adj acent the | ower surface of the base housing and oriented generally
parallel to the plane of the lower surface. A nounting 25 pdrg Fpm@i the
termnal is provided for securing the4ermnal in the base housing and a
tail section is provided for contacting a conductive portion of the circuit
menber. A clongpaid the thicknessof the basahbasingid deacratin giaglan o thepaigth ofthef a
respective one of the pin termnals. The contact structure includes a pair
of paral | el COndass Piage apdthe enprgipgpertips. AR areakl e rrdugoreindhe peigltraféhrli cul arl y

f the b . tuat i t. t . 2.0 F E.B.2003. p i ded t
o1 i de the coust HeBsiRanE gLt HEtre i BiellSunat gt pirutin @ ABiEB O hosi ¢ 1 on
at which t hgepktnihgr M nals inserted into the through holes in the cover are

spaced fromthe termnals and the second engagenent position at which the
pin termnals inserted into the through holes in the cover engage the

contagt stryctures Qof the termnals to 5 effect electrical connection

bet weén the—&ﬁﬁﬁgéﬂgﬂﬁéﬂgmgﬂﬂ the circuit nenber. If desired, the base

housi ng may be ¢ 1l : i f the base
%ﬁ?%sk%éﬁ@pﬁ}ﬁ Bﬁpﬁgﬁ%ﬂg s8fve9h<fﬁﬁxfé)bfems@€fo%%8vé?

housi ng i s general par ne of ower surface of the base

housi ng. Th&herY@t, iriyankadj€eoetha blegerliatiofteprovitiean Rldditicang npedtbs fon of
each the termi nal may extend generally perpendicular to the base of the

term nal . TREGA package hangnga straciire aflaptedsfor the neflwetionpd yhehesght trerendsi t i oned
within a recess in the | urf ace ,.of e hase housi.ng. .The tail section
of 'each terninal fﬁﬁch@%ﬁhfﬁveﬁ%‘“ﬂ%‘%g@F% ﬁ‘g pfeesf?ﬁ'ﬂgﬁn.uopn addition, the
tail 19ecti ogom@Mpldiés tHel F;o@isﬁdrf &fta shetiAd 1 WiIRieh Rt oRiak el MhdithOBdaBmgbase
and a second generally linear section extending fromthe first arcuate

secti on genepieak lfgr rateining thertermniisal Iva thinm thelaseabaisolg aréiprovided imparsilelg The an 15

oblique angle relative to the pl.ane thereof reby a surface unt portion
of the tail ‘%"@E‘E’P%ﬁ’ai)?lsﬁd‘éh'tz\?Bﬁié‘gab&e‘i?éfﬁf ﬁ’@ﬁ@%gﬁ‘ﬁéymﬁﬁfﬁggia?é@gpam@ spring
arns of thecgamgaﬁgreg{lructure may extend towards the cover. Wth the :
el ectrical connector tor the PGA package according to the present
invention, each tApefolindertich fofoeretedtrizyl ¢omiegtonfbe miduyiting omagiragt membect i ve
spri Hg 20 contact  and engagi ng piece in parallel, Accor di_&glé, the |l ength
of tHe ter nmapdrecelinga devies bavinrgangriay b conductive pia taanipgls inglydss aidgse | engt h

of o\ e B AuRELaGhe «WaAARPHHRNIL0S ROALL Lo RANR SACRIR oM O | o

20FEB?2 scription o presen FAVeRt i on

wi Il be undeasitie®dor@pending toytht bRy 61 )in €a@indndl€ A des&is §lidably meunttdbh h bel ow
and fromthe acconpanyi n%hdravm' ngs of the preferred enbodi nent of the

present i nvdhe basg honsingi The caverisgnovabledbeswicadfistingertion ppution gud i ew of a

f d enbodiment of .ectrj.cal . ding t0 th
P esent 1 v oRAIn FRpeiosh Bogho i B8R ENGRURY of Blovp pites REFRR ShiRds” 57
an ‘erdar ged jh hAdrBPtededpBRdiRE th¥ aR¥Y 6f pih MeminAS &rredivendadipi® fkmitald he

base housing and term nals according to the present invention with certain
10 t er mi nal 9nthathvarghfholesc Agplurality ofstgmped asd forped conductivetemmglsarg ect i on

enerally along |line 3-3 of Fig. 2 showing the electrjcal conpeciar of Fig.
L ount et o pedpnessTeinal Hiouied TR GLHEE OV FOS (FORBUTERERE.
engagement Ega%flbxtg%lg%;lan%)?ase%okiﬁoﬁed%ﬁéﬁﬁ?ta&j\é@en\fE&Wo@e?ﬁﬁﬁegop{ﬁ@%%ermm of

the electri ec
housing and oriented generally parallel to the plane of the lower surface. A mounting
25 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. A
contact structure is configured for engaging a portion of a respective one of the pin

terminals. The contact structure includes a pair of parallel, spaced apart spring arms

that extend generally perpendicularly from the base. An actuating structure may be



15 according to the present invention, Fig. 5 is a fragnented perspective
vi ew showi ng the position of the cover relative to the base housing and a

. terminal with the cover in the insertion position; and Fig. 6 is a

fragment ed perspective view show ng the position of the covek‘g:ﬁeEl tive to
t he base housing and a termnal with the cover in the engage B&B@i tion.
2 0 F EB 2003 s Description of the Pregferred Enbodi nents The present
invention is discussed hereinafter in detail in terns of the preferred
enbodi nment sprofided & gideskntoviensieng therbavé hdusimgfbetveseaahd first insertion pogitioyi ng
drawings. In the follow ng description, numerous specific details_ are set

forth in orqiéﬁfhi_@fll the pi tsnialsanserist suig hehuel halssimige 6pverpee freakiiom i
e pr esente ding o B SfER engl QU voslrduaf VPR3N wpdtlflat HBedld ' T

some i nst ang&sthe WRbhigk ROVNinSthé bdlet ERsaga kit doRtactHRIfurésHfdRE Rihinalt tor der to
avoi d unnecessarily obscuring the present invention. Fig. 1 is an expl oded

vi ew Bf a pefédceeleetdicaldvonéation befeen theghie tarmingdd antiche cingvelomembdr. f or a PGA
package. A sligh di fferent, enpodi nent is sho assenbl ed. i.n Fi 4,
Referring to Fi gffld)é?'“ the bass heusine re%l?pe%etng;a?ly p\lf\‘%’?r ?@c‘&?&ﬁ %§1§tlﬁGﬁl‘F ncl udes
a base housj | ] L e ei ving
avi t1 s 7 A BL0E B el o B o P The
upper si de bdsethbasibgsThércaizt gy be Ebnethity plase alouThewpodntirg poolicteof eakh

dielectric plastic as a thin, generally rectangul ar plate. One_end includes
a nounting Berteminalengyoextensgencialy permendieulat toile basq af ths terprpalgdinges t he

cover .4 back and fort.h ip a, linear fashian. Lhal, recei vir ities 7
are 118r med fnr?ugt“é% ?‘%}%8? P g?ﬂ%“é%rm‘%ar% n%a\yearlgogoec @Eg{o%&%ﬁg{neanlt%fgéréé ﬂg%h(eéeaw‘g%ﬂ t he
base housi ngyrfacebolf e Bab@Rou¥iiEN tThe JaiPSctibR Bf Sach Rdtmital aidyekWnddroheser | bed

bel ow. The 20 term nal receiving cavities 7 formed in grid array fashion
are of fset bare dfghe tephinah Inradditipa.gbetailrsseton mapinchide edysttanciiateadectond
transverse directiQqns as, sho in Fig. 2. 1n other. words,.the cagvities are
|l ocated in ﬁx@?‘ﬁﬂﬁg@gﬂ&*&%ﬁ%aa?§°°&‘dvﬁ‘?8Fr§1.ly %9335 ﬁF@‘OSF?‘EHS‘é‘ﬁ&fﬂ'? Ea}le’ttl“'ﬁtecom&*s

possi bl e to,pmke sEa?ondéeﬁ%ﬁﬂg §w¥1y°‘%roﬁil HE' & (%&?Qﬁlof kiV%as€ho ZS?{H%%MQI S

indicated in Fig. 2 as short as possible (for exanple, 1. 2s A
conduét i ve bbliqaenaigledrelativentuthe ptineithenéaf wdrodbytassurfaceahourd pertianngf thatailt y 7.
As best shown in Fig.. 1, each t%rm' nal g IS sthar%gl% and fqrned of sheet
metal, and SeePRAEROStioneA bengath thebase, JEdesinsd, the sRrmg:anms o BecOPREY of a base
pi ece 8 and i I xtendi ng up fromthe base piece. A
term nal reg@@@‘g@%{g@%@ﬁ%@éﬂ%&oﬁgﬁds upwardly fromthe base piece
general | y in par aVitiethewlédiridall Corteetoafir tits PEADaticuge 3Ccoedigg W thg pesericess 14
in the |lower surface 2a of base housi_ng 2 in an interference fit in 6 20
F E B 200 oimNentipn eaeh terminahis formed hyandenendenslyapianging respretivgiseiag end of

each gontact_arm 9. s I nwardly. hul f or t ac ' at
engadls . peried i e bety iR ACcoBBh e MR RE e B B
edge of the shatdheRvABRUBsRAREIRE R dRICES leABthIf BfeSsplihg cdmectsaldipe tai l _
extends initially away from base piece 11 and then 5 curves downward until

it angl es ddensiag Hoard|can be else madpiow-pwdile.surf ace 2a of the base housing 6
in a generally linear manner to provide an appropriate tail for surface
nmount sol dering on the surface of a printed circuit board 13. An end
portion of the solder tail nay 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 nmount 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 adjacent 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
pi ece 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 engagenent section @ 8283 7b which
receives contact arns 9 of termnal 3.4The cover 4 is formed in a generally
rectangul ar plate configuration having a 20 size generally simlar to that
of the baseBhefidésoriptorasf thé dmawvings t he drawings. In the preferred

enbodi nent, the cover 4 is formed of netal sheet gal um num stainless steel
or the like). Thd&bepiesentanygajionwil be yrdersipedimerecfully fiomethgdesded i ons 4a

fornmed into h el shaped conf.iguration in crass .section as shown in
Fa 1 or wieRTPREnE BNERGRm 87 FoB b8 il Rt Bl R BTt

confi gurati embbfintenP&Hthe BrdskinventidA MWhich: Fi 9. 4 25 for engaging with the
si de edge of the base housing 2. As such, the side edge portions are

adapt &d t o gui deFighd isewexplddedperspestiviedeev pfia prederthidreptiddomerdfof anr ow 16
(Fig. 4) by erating the le 5. Substaptially, the entire area of the
cover 4 has e@ﬁwgﬁ?nﬂmt%fom\f’gﬁbwa@nwtﬁe preseit apveatjon &’é‘hioéﬁogg‘fer espondi ng

to the termnal J jt.ies 7 of the base 30 housing 2. The through
hol es 18 a%&’glé%ag égﬁ%%&;ﬁ)lrﬁga\éfrt#,i on of the pins 15 of the PGA 2 0O F E B

2003 7 and, as b&sg. 2Sieaﬂeﬁlﬂrg|€ii@ra§&entiedl€dp-{d&1 oRWdfRhe prefedfed@mbodiRfdnedf
sections 19 on the top surface of cover 4 and straight holes 20 extendi ng
from t he cotiilease bousieg argl tegninpls aceording suthe presenffinyensiop oxillrcertyite r ear edge
portilﬁn 17 (t)f th Scoverd? r@ be constructed with a stiffener 21 nounted

wi th 'Pi vet s "S0HS EIRVSAHT HY> 1. In the 5 alternative, the cover may be
formed as a one- [Fi@G8;s alpakfallyeRlapfedSBAWRA deferalld alofig 11HBS-TOMEE. FsHoWingd of
netal sheet is coated by an insulating coating or material such as an oxide
filmor thethd decttical goanestur of Figh 1 omountesdoinrd printed ciconitchoatd with he dovethe pi ns
15 inserted into tc{u.e ﬁhrough hol es .18. As shown in Fig. 1, an L-shaped

act uating | @9¥HOBEG HANG ERGAEFPEHPOFHPYor cam 10 portion 23 and operating

| ever portion 24.g; : : i i

inserted into theF : hﬁrﬁ% ﬁjﬁgs%%%rﬁ'?%éﬁ@ gs%bffo n{l E@bggﬁhgﬁgfgfg%ﬁc%n %d;g%rosi te
end {AGrti oncédrdingad terpresensmwenidbng Nt o hol es 25 forned in the engagi ng
portions 17 of the cover 4. Snap rings 26 are nounted onto ends of crank
bar portion 23 i Figryisn fragmeatedperspp@iveaiey shawing thepositionioftheicovesy ot at i ng
t he operati . r i . . : i nel . arrqw 27
of Fio. 4 taeifyBmelid e ails o uidihl ool hERLEAADROR 48" 7,
sliding novenent Fig. ERASrdpntntedetspesthie visw elivwihp e gaksitiopaftievcoved t he
termnal receiving cavities 7 and the termnals 3. The lever 5 rotates

bet ween an iralotive foghe passihousing and efrminal wethdheeauer Hthe engagementnasitiond i s
vertical (as shown in Fig. 1) and an engagenent position in which the
operating |l 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
inagrid array fashion. However, there are sonme blank | ocations 28 in

whi ch through holes are not forned 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 fornmed. 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 blank |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 0 F EB 2003 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 engaging hole 33 in the printed circuit board 13. In conj ugﬁti on
therewith, the solder tails 12 of the termnals 3 that are 5 rFeEng"QQS 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

Dei¢riptioa o tHid dimer®s i | | ustrate the position of the
cover 4 relative_to the hase housing 2 and the termpals 3 in the insertion
and engagenent pgi‘FPF%F&t 16\*6@9@!%%@%%@ Brfetail nermms ofifhe | ever S.

Nanely, Fig i i 4: rahl i, DG i ti i insertion
posi 1 on' of PIgrE A dinlR 5Pl H) ol MineRI Rk dedchha B on o
18 in cover dfawifig@lih tHegBl1dWing deStiRpiibh Aunfeeelsispecifia d&aild &8tsetdoAh ibokr t he
PGA may be inserted into through hole 18 w thout engagi ng contact arns 9 of
term dal 3. torpioyidserthorough hrderstanding ofthe prasent i@Atiomt b wildeepparest or 1 with
essentially,zero inserti 5 force. By rotating operating |eve 4 t owar ds
T s engagenbRTRBs ot Kl T S ek s ITANRGT Fonbe B BEed Wbl od by
arrow 16a 1 gndspSoROrRd AR, WIS ihBEndeh OB Srobfyt ark 6t GRS 1S
aligned with the spring contact 10 of the termnal 3. Fig. 6 shows this
condi ti on i detafliinlordené apdd anndogssmolytobesurind tiof pressmeinvbntion. i n t he engagenent
20 position. At such engagenent position, the through holes 18 in the cover
4 are aligned withetls apsxpladed viewof g psferred smbpgiment of A8 efestiicabyer sl i des

; ¢ : . L . . ¢ : D Ei 6)
the Pihs 1 oerssRll TRF A FERpidko g oR SR ReRRr ARk P Yo Glppe ©
term nal 3 WAFE 4dHdf@fih ROFiNE, dnddéohidal SriiRctBr | WriredBnigl ¥ PGA thcRidesaar e
posi tioned between and engage contact portions 9a of the 25 term nal 3.

Upon rot at i regse hausinge?, aplurglityef éermiuals 3 orounted itegnipahreseivingsiavitien 7 imwar d
the inserti osi.tian, .the cqver, 4 slides as indicated. row 16b to
move the t hiBtBTeERERs 3 AR SV e R e GPpHEfarsahd P sect | on
7a of the teikgl receiving cavity 7 in order to permt the PGA to be
renoved fromthe connector 1. Wien the PGA is connected to the printed
circul® board 13 Thedbastibousirr2 rsimeldedBof dielacteic phastidas 4 thin, @&teraldy pl aced on
the cover 4 after the oper at%lag ortion 24 of the 2 0 F.EB 2003 9 |ever
5 is in the IPFaRFHATORIalse M6 B INANdrs@ROUNIAG PIBIOR,G:foF FRCEIVIng AN A5 WIlipg o
insertion s i YARYY L hr : of the
cover 4 Each odnfes kLo0a Btk R i el BEbl PudloliARE O 10
of each t er rdanfties 3 apfbrinbe il £51d mahy facliionbyapepérallythblentire area of the base

housing 2 other than mounting portion 6 and as otherwise described below. The

20 terminal receiving cavities 7 formed in grid array fashion are offset one half pitch in
adjacent rows in both longitudinal and transverse directions as shown in Fig. 2. In
other words, the cavities are located in a staggered fashion as a whole. By this
arrangement, it becomes possible to make the distance "A" along diagonal rows of
terminals indicated in Fig. 2 as short as possible (for example, 1.27mm).

25 A conductive terminal 3 is mounted within each terminal receiving cavity 7.
As best shown in Fig. 1, each terminal 3 is stamped and formed of sheet metal, and
includes a generally U-shaped spring contact 10 formed of a base piece 8 and a pair of
contact arms 9 extending up from the base piece. A terminal retention piece 11 also
extends upwardly from the base piece generally in parailel with the contact arms 9 for

30 engaging a recess 14 in the lower surface 2a of base housing 2 in an interference fit in



When the operating portion 24 of the lever 5 is noved to the engagenent
position, the cover 4 and PGA nounted thereon slides in the direction of
arrow 16a of Fig. 5. Accordingly, the pins 15 and the overall PGA slide in
the identical direction so that each pin 15 is noved into engagenent with
the spring contact 10 of its corresponding termnal 3. As a result, the
pins 15 are engaged with the contact 1@ portions 9a of the car{]t&c&m%}rrrs 9
and placed into the condition where they are connected with the circuits of
the printedogder ¢diictaiR @@ tdrmlidaMh ahd Msusingl Mhodistal 3nd bAEAhIcOAtALMMN Bisi S
configured whereby the spring contact 10 and engaging piece 11 are

general | y i mnyerdll budged toHeme b cortactiphgicndiathaitengages a@ic bhobeRGéve t he

desired spri characterj sti. b i ng_an, ef f.ective spring | ength

Goner al 1y SRS A 1 T el fonf o eSiss 85 wastaieh, b BPves e enovi ng

t he term nal : i S j A ; ' vi di ng
r edundant C(S%t%gt?:(?{@?ﬁ?gl 19?@%%@5\%351 %{?égg% ?ﬁ%ﬂ%@r%@%}grgg t F%gqaérﬁg t%ﬁrgvi ded.
Si nce & he owarwk dovawgtdumil ittdigles tib@awandaelafivé waht eovgr Budicetaoftipriaset ar ns

9 can be nade generally simlar to the thickness of the base housing 2, the
| ength of t heusing édnegencrallykinar ganerie piavidaaneppropriatefail fersurfaenspwy 2 can

b duced i f : f h ired . .
ol ectri ool SolstRE o8 heBHafRoLrRREIRRRIRREE 55 SAX eubhobiof o B PRE l gn
of the el ecthdCalterdiPRRELT Ad ofclingSa %mytiemqﬁmgqratna%mm,F@/ssah@es? gni ng

the length of the contact arms 9 and by providing redundant paralle

el ectrical paovided inHmsé pidoe 8 amerdento pehmit inspedtival of tiE: safachmopetdaidéd 25 whi ch
i nproyves the, conpector's abiljty.to, transmt high eed signals. Lt should
e noktbd ¢ haltom apteghce e 5w bodsinect andEieaminals dete s Bged shRTAL Eisaid o
reducti on ofpdafi HtbutlerdrBinekideess Rimddieedbfd BdseAbugpInect or 1 since the
cover 4 can provide the necessary strength even thou it is extrenely
thin. Wien the pilas Bdtoaf surfaee packihgoasing baved, ietdsoesClaindra fdrmat] talijat die

spring 30 contacts 10 of the term nals 3 upon operation of the |ever 5 as
set forth adevke cayitiesgsfor eeceivingghetepmimabrstention pisees | e dEach temund|3igj ng

direction re I to th erm-npal . | zonpl i ant
pi ns 31 engaAégﬁoAt\é//m(?fr_ﬁn%th%g%ﬁ&?lﬂ'%gggiﬁlpgﬂﬁggt%%g?%ﬂj@%tnggﬁg%lgg?’zﬁnﬁ@%g??ess. _
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the PGA are ToUer G PEiFEIG i ent MR inee 2T R htr bR FrARerPI” as
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the art

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



that the foregoing and various other changes, om ssions and additions may
be made therein and thereto w thout departing fromthe spirit and scope of
the present invention as set forth in the appended cl ai ns. 2 0 F EB 2003
What is clained is 1. A zero insertion force electrical connkg8FpB 2(0r
nounting on a circuit nenber and receiving a device having an array of
conductive pin termnals, said electri@al connector conprising: a base
housi ng having a generally planar |ower surface and a plurality of

t er m nal - r eond,wis bgstcsaer inil6g. I; dmaledspondienyorepot taperad seryions 1 pomthedopr nal s; a
cover slidably nmoynted on sai d base housi ng, said cover heing novable
between a f FWERCEiHSRY§rGdsbaighf ﬂeﬁlﬁ%e)&e % ameth@a@@ﬁ@%@r J8p i, sai d
cover havin i h - her-el L. an array
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term nal s i gogan@tddWwighsEtiffélee 31 mdubled WAtH fivet012 & showadn Fidl 1f on rRd
conductive termnals, one of said termnals being nounted 1 n each of said

cavi tides, ealthmgtye thegavenmiay bafirmgdng 2 gngeinse airngiuglag AkawibmskEg. $alke base
bei ng positioned &)ene atl y@ﬁc%%c.ent S@Ld | ower .surface of helba e housi ng
and orient e(ff‘o?jgrf‘e RI“F(EIO arat t'_tstﬁo?tﬁ PPANEUSHIE SR gL " SUTTEEE, a
mount i Ng POrd FIfP6r REHKE tdiskeddt §t thedh BleBcallycsiRiubtifAnih Ry @ tail
section for contacting a conductive portion of said circuit nenber, and a

cont act st r undenteé irtorifid hrougH hotes 18ngagi ng a portion of a respective one of
said pin termnals, said contact_structure including a pai r]égf parall el
P

Epaced agart 20 ¥ $heynainfe.dy ae hoihARedAcHIAAR gy en e iSBHIEH 18Nk PRYOTIGBM sai d
; _ . t oL _ . (
) L AP0 S0 1

into said tagatsehed Bito the m@inting P¥RIond ¢f thPB&L holitingR Saidbpbetitdendl s and
sai d second engagenent position at which said pin termnals inserted into

sai d t hr ougtporiadrsshergofart inseredintachnjesRS faingd pothe engaging partienst rdfshaf sai d
tsgir 31 glalr iu;[ ?coﬁé{égﬁxaepl r(lar?é[sr2i6ca%|a moanted %;[lgooe?'ldlso 8% e basrap% i(Bli p%] itneorrglél;rrt]c‘;jl I's and
secure the lever in the connector 1. By rotating the operating lever portion 24 of the
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.



2. The electrical connector of claim1l wherein said base housing is
general ly planar and nmade of plastic, the plane of said base housi ng being
generally parallel to the plane of the |ower surface of said base housing.
2 0 FEB 2003 12 3. The electrical connector of claim?2 mhere&z %3h2m§over
Is generally planar. 4. The electrical connector of claiml Qr i aid
mounting portion of each said term nal §extends general |y perpendicular to
said base of the terminal. 5 5. The electrical cbnnector of claim4 wherein
t he nounti ng por Fig3 shbwe elpreferred erabodimepbasfithe eleetdcalicohnettax Irrac@sed i n t he

| ower surface of the base housing. G The electrjcal connector of claim1l
wherei n sai A0 PEntedLaept gﬂarg% eﬁa& ?‘Fﬁﬁﬁaﬂ‘ﬁ@“@dsﬁowt“iﬂéoméﬁ*?ﬁ‘ﬁm surfacghe

e ot ol ogORBRAL Ryl MDA P oSh Ll

| i near sect boardest BNetnfehctib® Mesewvith, Hiersdlded bl ab S f BRAEMINaIOS NRAtALd Y away
fxomsaid | ower surface of the base housing at an oblique angle relative to

t he pPane t huregsd inastaggsred fashiohabdmgrthehottqno surifans 2ofof thei tis¢ bausingekareon i s
positioned beneath, said se. 8. The electrical, connectar of claim1l

Bher ei n- e BOSHPRALOerurtare Taai saldersd it Scou s Ry Feobiomnbe PERef s sai d
cover. 2 QirkuiEb&ird493 13 9. A zero insertion force electrical connector
for nounting on a circuit nenber and receiving a device having an array of
conductive pin t&igd Sahd 6 iHadtidtecthe positiendf the novet daelativanprths basg hoasiggder al | y
pl anar base hoqusing having a generally planar |ower surface; 5 a generally
pl anar covelanﬁgrﬂlﬁfﬁﬁﬂméh 39mithe ‘Bﬁﬁomﬁlig@%ége‘%%t 8o8HORS OT KRG PRFTHBENMEOhet ween
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termnals in said through holes; a plurality of stanped and forned
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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



| ower, surface of the base housing and oriented generally parallel to the
pl ane of said base housing, a nmounting portion extending generally

per pendi cul ar to said base for securing 15 said termnal to said base
housing, a tail section extending fromsaid base for contact] a
conductive portion of said circuit nenber, and a contact strt€g533m3
configured for engaging a portion of a9respective one of said pin
termnals, said contact structure including at | east one spring arm

ext endi ng 2Gvgehéyialthyinpetipe pdiiton, ant yhe pingl Sajedndeatsé irtovirridsertéen d cover .

10. The electrical connector of claim9 wherein the nmounting portion of
each term n&gctios 73eithe eontagt bplen Miaghe Beeugh holestl§eofthgaves tirash @it t he
base housing, 11. ,.The el ectrical connector.o | ai wherei n id tail
section inc%Js ens%razgyfplof@fm otr%eﬁ‘é'?een tglgé’f’ril%coé%%}lgif’ﬁ%a%r%%nrﬂlg%@aa “83@% and a
second genekétiyal rétBRf&In pi6&LI1ON 25 extending fromsaid first arcuate
section generally away fromsaid | ower surface of the base housing at an

obl i gde angl e r elVéhénsthe bperbtieg pértine 24 oéthedévertias moyeditosthe Eagagemenint porti on

of said tail section is positioned beneath said ba
12. The el e@PF‘F‘E‘é’IthS?NFéétaBQE’

i ncl udes aog?%ri %cc@t%\iﬁel’)k, Zlgle npiﬁp P 60 AR Erafl @fdﬁ?liﬁe;iﬁgh%i]dgati&b ﬁirgétit%ﬁts{) i cal

connect or I"ai m said spring arns O cont ac

structure exhfract pnasds neaedint®@vtfagerhdnt wiktethelsgidig ¢ondct ¢OohRRet or of cl aim

9 further including.an actuating structure to slide the cover along said
base housi ngoreinmadingderminglid: & airpsidt; theginlosare epgrsad Witk thecaftacd pi n

term s inserted i nt,o said, thr oles._.in said.cov aced from
sard WBr mi napgiargastiee @Rl st uneied T Ind Rl R Wer LBy ol
termnal s i ReRhdcA With theRcditd M@U?Hnﬁ@'cﬁ@uit Boazd il 8 vEOKE ferR@d0® sai d
contact structures of said termnals to effect electrical connection

bet ween sai d pi n Hashitémihal 3ds dorfigugdedowharabyt thespitieg cont®t 1Gand engagingi cal
CRIneCt o 0l 2SR B RGIRPE it TR iR b TS
lover  surfacgspld St BN N3 0y 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
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16. The electrical connector of claim9 wherein said cover is slidably
mount ed on said base housing. 17. The electrical connector of claim9
wherein the nmounting portion of each termnal is positioned within a recess
in the lower surface of the base housing. 18. The el ectricall 66bBhae}or of
claim9 wherein said tail section includes a 20 first arcuate section
extending from said base and a second |generally |inear section extending
fromsaid first arcuate section generally away fromsaid | ower surface of

t he base houasdrted inthesshidolyl digusormreidtioe tethettervendlo 3 ahé thel asehdusarged Theher eby
a surface nount portion of said tail section is positioned beneath said
base. 2 ocemplignt po3l engaped wathdbsprinted mécmtebwdam toFIgBIsIIBIS Sietsh an

el ectrical cgaonnector that. is, nmounted a circuit nbey d.Leceives a
devi ce havi ASCHITERy 55 oGt SRR or esoitnRe it peFedd Rl A6 1 REfe

conpri si ng: tamutiles & dvibidel aHch BABuseanAndBBIEleRENMRLibA Al PRREE Fof
general |y perpendicular to said base for securing the termnal 1h a housing

conpolent othe sodegingdailsi I@afrorn threrpads on thexcitcaitlbosmdBi on ext endi ng' from sai d

base for soldering to a.conductive portjion of the circuit nenber; and a
contact struct ur &ROBAPRENS kyer yio AR JisEitieg pesiHeRttheRingd S of thedfeh e one of

i 10 said pi L A H% 1.NG el I f
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the base. 2Gn Figh6 t6 pashicicmoval ¢f1the PGIA fadm ebmietiord wikiuehetesddating atldrgsect i on
includes a first arcuate section extendi ng} from said base and a second
general | y | ivitdravd derconAesinethe cogpliand pinsai lban ipraject shecspddesing perticng of
generally a from.sai,d contact structure at 15 an oblique angle relative
to’th@ pl an\é\ﬁ%?OIaseéir{]ﬂ%gl§Se whereby a surface nmount portion of said tail

section is posi tiAEl&ﬁb@gRﬂ{&ﬁfégoﬁﬁgﬂeft?ﬁé&em%dimmﬁmﬂﬂMoint‘a@t pigedringd  of
claim 20 wherein said base includes first and second ends, said nounting
portion ext each tegninablrhsdngla gesralheldshapddycontigararont wihitlk Hatiost pieced8 and sai d

Rt RN S IR R R
first 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.



and second ends, said nounting portion extending fromsaid base generally
adj acent said first end and said tail section extending fromsaid base

. generally adj acent said second end. 25 23. The conductive term nal of

claim 19 wherein said termnal is stanped and formed of sheef] (nEtBa2(03
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lower surface of the base housing and oriented generally parallel to the plane of said
15 lower surface,
a mounting portion for securing said terminal in said base housing,
a tail section for contacting a conductive portion of said circuit member, and
a contact structure configured for engaging a portion of a respective one of
said pin terminals, said contact structure including a pair of parallel, spaced apart
20 spring arms extending generally perpendicularly from said base; 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

25 contact structures of said terminals to effect electrical connection between said pin

terminals and said circuit member.

2. The electrical connector of claim 1 wherein said base housing is
generally planar and made of plastic, the plane of said base housing being generally

parallel to the plane of the lower surface of said base housing.
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5 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
10 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 whereby a surface mount

portion of said tail section is positioned beneath said base.

8. The electrical connector of claim 1 wherein said spring arms of said

15 contact structure extend towards said cover.
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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;
a plurality of stamped and formed conductive terminals mounted to the base
10 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,
a mounting portion extending generally perpendicular to said base for securing
15 said terminal to said base housing,
a tail section extending from said base for contacting a conductive portion of
said circuit member, and
a contact structure configured for engaging a portion of a respective one of
said pin terminals, said contact structure including at least one spring arm extending

20 generally perpendicularly from said base towards said cover.

10.  The electrical connector of claim 9 wherein the mounting portion of

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

11.  The electrical connector of claim 9 wherein said tail section includes a
first arcuate section extending from said base and a second generally linear section
25 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 whereby a surface mount

portion of said tail section is positioned beneath said base.
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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 contact structures

10 of said terminals to effect electrical connection between said pin terminals and said

circuit member.

15.  The electrical connector of claim 9 wherein said  base housing is

made of plastic and the plane of said base housing is generally parallel to the plane of

the lower surface of said base housing.

15 16.  The electrical connector of claim 9 wherein said  cover is slidably

mounted on said base housing.

17.  The electrical connector of claim 9 wherein the mounting portion of

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

18.  The electrical connector of claim 9 wherein said tail section includes a
20 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 whereby a surface mount

portion of said tail section is positioned beneath said base.
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the circuit member; and
a contact structure configured for engaging a portion of a respective one of
, 10 said pin terminals, the contact structure including a pair of parallel, spaced apart

spring arms extending generally perpendicularly from the base.

20.  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
15 an oblique angle relative to the plane of said base whereby a surface mount portion of

said tail section is positioned beneath said base.

21.  The conductive terminal of claim 20 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

20 second end.

22.  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.

25 23.  The conductive terminal of claim 19 wherein said terminal is stamped

and formed of sheet metal,



