0 9 JAN 2004 SPECI FI CATI ON SOCKET FOR PIN GRI D ARRAY PACKAGE Field of the

I rvention This invention generally relates to a socket for a pi[thJANI AT ay
package and, particularly, to an inproved actuating nechanismfor the
socket. Background of the Invention Sockets are provided for a pin grid
array (PGA) package such as a sem - conductor integrated circuit package in
which | ead pins are provided in a grid array. A typical socket includes a
pl anar base housing provided with a plurality of termnals which can be
electrically engaged with the | ead pins of the PGA package. A planar slide
menber or plate is disposed on an upper side of the base housing and is
provided wth a plurality of througdPROQIFISATIORN grid array and through
which the lead pins can be inserted. In sonme | nstances, a cover menber nay
be provided on top of the slide plate, and through-holes also are provided
In the cover nenber. Exanp are shomn i n Japanese Pat ent
Lai d- Open Publication No. & G d b330 Pé tty Model

Regi stration No. 253644. The sllde plate for the socket described above
allows the lead pins to be inserted into the socket with a zero insertion
force when t Haeldlafdlee Inveritéoni s in a first or open position. After the |ead
pins are inserted through the slide plate, the plate is slidably noved
relative to the balus HB’G%‘FWQW@Y%@MGO asocket fog @rpemgrid asiay packagehed, eat
the lead pin 0 into ctrical _cannection with the termnals
nmount ed on t aﬁgg%agfyhg(gaqw&’m "’rcﬁ“}ﬂnlnﬁm%c@ﬁ@s‘f’é?’iﬁhﬁﬁoﬂ‘& -uating mechanismis
provi ded, operatively associated between the base housing and the slide
plate, for nDV|ng the slide plate between its first and second positions.
One type of £ be avendionaccording to the prior art is an eccentric

Sockets are provided for a pin grid array (PGA) packdge such as a semi-
conductor integrated circuit package in which lead pins are provided in a grid array,
A typical socket includes a planar base housing provided with a plurality of terminals
which can be electrically engaged with the lead pins of the PGA package. A planar
slide member or plate is disposed on an upper side of the base housing and is provided
with a plurality of through-holes in a grid array and through which the lead pins can
be inserted. In some instances, a cover member may be provided on top of the slide
plate, and through-holes also are provided in the cover member. Examples of such
sockets are shown in Japanese Patent Laid-Open Publication No. Hei 7-142134 and

) Japanese Utility Model Registration No. 253644.

The slide plate for the socket described above allows the lead pins to be
inserted into the socket with a zero insertion force when the slide plate is in a first or
open position. After the lead pins are inserted through the slide plate, the plate is
slidably moved relative to the base housing to a second or engagement position
whereat the lead pins are brought into electrical connection with the terminals
mounted on the base housing. Typically, some form of actuating mechanism is
provided, operatively associated between the base housing and the slide plate, for
moving the slide plate between its first and second positions.

One type of actuating mechanism according to the prior art is an eccentric
shaft which is basically in the form of a screw member which is operated by an

appropriate tool, such as a screwdriver. The screw member is axially fixed to the base
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shaft which is basically in the formof a screw nenber which is operated by
an: appropriate tool, such as a screwdriver. The screw nenber i(FgaxAR! 72094
fixed to the base 0 9 JAN 2004 housing but is rotatable relative.thereto.
The screw nenber has an eccentric portion engageable with the slide plate.
Therefore, upon rotation of the screw nenber, the eccentric portion

t hereof noves the slide plate relative to the base housing between its
first or open position and its second or engagenent position. Although this
type of actugtj : ' - ven jte effective, it cregtes a

p)rlgbl emin reg{)flhrll gﬁgg%%%@% g %trlp‘{%e%g?/e ¢ 158y meR SFE%‘raI‘t‘?‘}C%ECPH’émn _
socket. Anot hefigdg¢ifle Hithahié blald flste "TRBRARE ﬁqeﬁaﬁbﬁ' £ e sﬁ%ﬁ: HELBE: B | D 2
| ever or operating handle rotatably nounted to the base housing. LiIKe the
rotatabl e scresgenirsisetion thereof mwowes the slideplat: fehsivatb M6 bR HusindbefBnshaf t
for engagi ng }_he slide plate and nmoving the slide plate relative to the
base housi ng. NIy APERRsHIGNARd Atsispennd Qiﬁégﬁe:]nmtmmm&lﬂmugfmhsmdﬂ
effective for_their, | ses.. b t he create prohlens in that
they nmay be d?(%gf‘iﬁicr{ﬁl#géhgﬂgrﬁﬂ?sag% regr%itfgﬁ%?tévgkéééea & ARYEIR reQHag der abl e
vertical spacgpdrtor RPIRIvalalto6) in bhder B BSEMRE sbdkyention is directed to solving
these problens by providing a low profile actuating nechani smwhich is
sinple to operate AmdtheetypeoéscmatingrobchanfSunateosdigf totthephisreeisiadBydbr

obj ect, therefore, of the inyvention is to provide a new and inproved socket
for a pin griW%?tFWWgJPm@i%E@BHWQWH&@%hwm& tlykethe|retathbls segewn a

grid array. | | lon is t ovi de .an i npr.oved
operating or ﬁgfg{b%gf['ﬂ? é;%b%ecggﬁ%‘li%%&? %)1?&%%% c%(‘f@tsg"‘.‘f%(ﬁ TR ide ?ﬁ‘te
enbodi ment  of aridaoviny ke s pldth eclaekBithd BEk Ho@ingd RESE, subﬂgb%fl nd a
plurality of term nals nounted on the base housing in a grid array
operating mechanisms have proven effective for their intended purposes, but they

create problems in that they may be difficult to grasp, prone to breakage and require
considerable vertical space for operation.
The present invention is directed to solving these problems by providing a low

profile actuating mechanism which is simple to operate and requires no tools.

Summary of the Invention

An object, therefore, of the invention is to provide a new and improved socket
for a pin grid array (PGA) package having a plurality of lead pins in a grid array.

) Another object of the invention is to provide an improved operating or
actuating mechanism for such sockets.

In the exemplary embodiment of the invention, the socket includes a base
housing and a plurality of terminals mounted on the base housing in a grid array
corresponding to the grid array of the lead pins of the PGA package. A slide plate is
mounted on the base housing and includes a plurality of through-holes arranged in a
grid array for receiving therethrough the lead pins of the PGA package. The slide
plate is slidably movable relative to the base housing in a given direction to drive the
lead pins of the PGA package into engagement with the terminals on the base
housing. A slide actuator is mounted on the base housing for sliding movement

relative thereto in a direction generally transversely of the given direction of sliding
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corresponding to the grid array of the |lead pins of the PGA package. A
sli:de plate is nounted on the base housing and includes a pl ugﬁgi Hg 22‘

t hrough-holes arranged in a grid array for receiving therethr h H ,Ulﬂgad
pins of the PGA package. The slide plate is slidably novable relative to

t he base housing in a given direction to drive the |ead pins of the PGA
package into engagenent with the termnals on the base housing. A slide
actuator is nounted on the base housing for sliding novenent relative

thereto in a (] lon.general ly transversely of the given direction of

sliding 2 0 9%‘5&’%%%6‘82‘" @B\?E%ﬁlt’%oféoﬂﬂée@ﬂﬁa@ 19leasngaging epciAtuzg is provided
I nt er engagi ng t F il Vi t.he slide plate and the
slide act uat orb e?gereﬁsﬂliéijggdgllgatﬁo%\]/?ﬁ% #lﬁgg%qlfptg}eﬁ%%gfl@qy FEVIRg WES‘?@F PlA% base

housing in resgatiestotthe bisediongingity RFPdtse 8 slidife AOVERER ot Al N6 Itegl[tii)f% E‘feur .

housi ng. As discl osed herein, the conplenentary interengaging cam
i ncludes a c#lqusingon one of the slide plate or slide actuator for

receiving a camfol] oper o the other of the slide plate or slide
actuator. The cam éso‘ﬁ?cé%earﬁ'a’?“bﬁ?q IR leHeRtaRy iglopngagion cent stwatuod inslidds ng

t of t |4 : di t, th | ot i
on the s1 i de. Setnaoy IR o ik B b Bl Sl Mok R ok 4 i follever ol

pl ate insert etheiather dfftiee haleptdtobr slide bR The LR eRicads & 5 | ot
includes a land area at | east at one end thereof anc? extentglﬂﬁgettgglr?eégﬁy

per pendi cul ar dFertionof slidiag rpvesent oftheslidd pldiendn teveeferrted efbbllieneit,ithe
Dty T Lo AR e i h b SISt R MO0, 2000 (e
o o | 1S, SRR IS NS RS
i nt er engagi ngladematat destat bue endievseé and btesdingl gerReilyaAiRperansld s phase
housing to hog!;igen direction of sliding movement of the slide plate. This land area prevents the
cam follower from migrating along the cam slot once the slide plate is in its intended
position. Preferably, one of the land areas is provided at both opposite ends of the
cam slot.

Another feature of the invention is the provision of complementary
interengaging detent structure between the slide actuator and the base housing to hold
the actuator in at least one of its open or closed positions. Preferably, the detent
structure is provided for holding the actuator in either of its open or closed positions.

B The detent structure also provides a tactile and audible indication of the actuator
reaching either of its positions.

Other objects, features and advantages of the invention will be apparent from

the following detailed description taken in connection with the accompanying draw-

ings.



actuator in at least one of its open or closed positions. Preferably,
EE: detent structure is provided for holding the actuator in ajsthNo@n tg
open or closed positions. . The detent structure also provides & tattil. n
audi bl e indication of the actuator reaching either of its positions. Qher
obj ects, features and advantages of the invention will be apparent from
the follow ng detailed description taken in connection with the . _
acconpanying draw ings. 3 0 9 JAN 2004 Brief Description of the Drawi Pgth
The features @rdriMedchifiRrRdppfiigly are believed to be novel are set (r)]r
with particularity in the appenge | ai ms. The invention, together wt
its objects and t h&hedeatares a0ass ﬁlb&itﬁﬁlfwhiﬁﬁﬁr&fe]ig\?e?ftolﬁ@g&%{@t g04 RX‘FIIHE’“

t

reference to the fol|lowi ng description taken in conjunct narw;et _
acconpanyi ng BRRGHAGE ini the wppended claens. eTler ianemionEREBESw]E ﬁggbfe&s'a'nﬁ «ﬁ? .
elements in the fiqures and in which: FIGURE 1 is an expl odel perspective
view of a socﬁ‘g‘fmf%resﬁ’ » TYRY e best HVderﬁtPQﬂ\?y pﬁma@i?a?@ﬁﬂb% geg;cgggor; )

[ i on; FI 2 ner, iLve view of, the socke asse _

i1 open posﬁgﬁghr?cagﬁ%@ﬁ?ﬁ?’?éhﬁ\’[/‘ioé’?ﬁag?’%gldé‘_?w‘tnﬁs»t’!‘\&’thlfé*ﬂ;l‘lﬁr@iﬁf@cz, i

he socket i nnurherald idemifyQike cRAGRBSRTRG fiPGeS hidPi wifPURE 4 1S a somewha
tscﬁersnca)t ic illustrati onlﬁg? t he cam sl ot é%%%f %I?cf)ov‘\/%r mechani sm bet ween t he

slide actuator andFIGERE ] sanskploded perepdREvE viesy ofta sooka T inf grRIGFEAL ed
section taken X)e&hl al o Iigﬁ p-5 in Figure 3; FIGURE 6 1s a
per spective vﬁ}g%?v, ](gim gé’eraecgar@%gtg § BVeRERMA ng a PGA package

FIGURE 2 is a perspective view of the socket assembled and in its open

position;
FIGURE 3 is a view similar to that of Figure 2, with the socket in its closed or
engagement position;
FIGURE 4 is a somewhat schematic illustration of the cam slot and follower
mechanism between the slide actuator and the slide plate;
FIGURE 5 is an enlarged, fragmented section taken generally along line 5-5 in
Figure 3; \
FIGURE 6 is a perspective view, on a reduced scale, showing a2 PGA package
about to be mounted on the socket;
FIGURE 7 is a view similar to that of F igure 6, with the PGA package
) mounted on the socket and with the socket in its open condition;
FIGURE 8 is a view similar to that of Figure 7, but with the socket in its
engagement position;
FIGURE 9 is an enlarged top plan view of the socket in its open position;
FIGURE 10 is a top plan view of one of the terminals and pins when the
socket is in its open position;
FIGURE 11 is a view similar to that of Figure 9, with the socket in a condition
when the slide actuator is intermediate its open and engagement positions;
FIGURE 12 is a view similar to that of Figure 10, showing the condition of

the terminals corresponding to the position of the socket in Figure 11;



about to be nounted on the socket; FIGURE 7 is a viewsimlar to that of
Figure 6, with the PGA package nounted on the socket and w th fji§e JANCXIDk
inits open condition; FIGURE 8 is a view simlar to that of Figure 7, but
with the socket inits engagenent position; FIGURE 9 is an enlarged top
pl an view of the socket in its open position; FIGURE 10 is a top plan view
of one of the termnals and pins when the socket is in its open position;
FIGUREI| 1is aviewsimlar to that of Figure 9, with the socket in a
condi tion when t hpIGUREeE] 3ig alhddvp bintifar it R HERIgAS 9iahd 19PRI WAkFthe REagL Nt
positions; FIGURE 12 is a view simlar to that of Figure 10, show ng the
condi tion of it$ egagemantyaisBionpandespondi ng to the position of the socket in
Figure 11; 4 0 9 JAN.2004 FIGURE 13 s a_ viewsimlar to that of Figures 9
and 11, but with t REOYBEkIs@ayiey signilas i hahebFizpss il et 12.40¢ skovaoritha 4 i s a
view simlar |- I QL : how. ng th condi tion of
Uhe tor mi nai SagteRtofthe -l Bud Ruten'e, sitbo LTI BRkalPSenGRRlSh: °5 © o
JAN 2004 Detail ed Description of the Preferred Enbodi nent Referring to the
drawings in greater detail, and first to Figure 1, the invention 1is
enbodied in a socket, generally designated 1, for a pin grid array (PGA)
package having a plurality of lead pins in a grid array, as described
herei nafter. The socket includes three major conponents, all of which are
nol ded of dielectric material such as plastic or the like, and a plurality
of conductive termnals. Specifically, the three



maj or conponents include a base housing, generally designated 10; a slide
plate, generally designated 20; and a slide actuator, generaJI&Hdé&NdMBked
30. Slide plate 20 is slidably nounted on base housing 10 for novenent
relative thereto in the direction of double-headed arrow "A. " Slide
actuator 30 is slidably nmounted on the base housing for sliding novenent
relative thereto generally in the direction of double- headed arrow "B."
Sliding novenent of slide actuator 30, therefore, is generally

transversely Bfetaﬂ@@D%kéﬁj.tfaﬂ m%egfm%d%ﬁlgl ate 20. More particularly,
base housi ng I'S generally rectangular and 1S thin or low profile and

i ncl udes opposite Refégsngtb thadiangngs iplgucatdrideyailphnd fiscto PigoteelG theoimserdtibn The
housi ng includes a first recessed area 13 and a second recessed area 14.
The first resemhediedrina speleat geasrally designated . for a purgridarray (€ haskage
passages 15 in a gri rra orrespondi ng to the.grid arr th ead
e or the Peet Riigdlt) S leai@hiegn Bt by, S derir Banandid by skel T Ge
actuator 30 tfacﬂﬁgg (ed ol BURHGntS A1l bPGhtn £E R didiQRe Rrfieaf§itnar r ow
"B." Slide plate 20 o sokket al so has a low profile and is rectangul ar

| i ke base hoasplagicld thellilee, ahdl @ phirality df asnduictiee twamimals? Spabifichlly\ihe thage Si des
11 of the base housing and include inwardly directed |atch projections 22

(see Fig. 5) Wawr campppenys ipcluds gbgsaipusnge aensrallyedosigaated 19; ashidginiats, 11 of

base housi ng 10. tch projpeations . 1 22 on th ogsk N
slide plate, %‘S{f‘i@t‘%\%ﬁ%@h gﬁemﬁqao%ﬁigtagﬁ‘%&%’ %e'qgragy rd 8%1?‘? %%Fg’éc]if g@%eu@ F%%eaded
arrow "A" to @lsligmy Rouhtdddh tisehusin 1Efr PMAeRlehyrel@Ve thdteth hthe dlidcg6h | ON,

while side walls 21" of the slide plate prevent the plate from noving
transver sel y afdanbbktheided etrowii'A.’StSlide acwiter B9 moslideblFingeundedion tieibdee pl at e 20

ALHRET I ATFREON SN AN RN
headed arrow “B.” Sliding movement of slide actuator 30, therefore, is generally
transversely of the siiding movement of slide plate 20.

More particularly, base housing 10 is generally rectangular and is thin or low
profile and includes opposite sides 11 having a plurality of latch proje.ctions 12. The
housing includes a first recessed area 13 and a second recessed area 14. The first
recessed area includes a plurality of terminal-receiving passages 15 in a grid array
corresponding to the grid array of the lead pins of the PGA package. Second recessed
area 14 slidably receives slide actuator 30 to define its movement in the direction of

) | double-headed arrow “B.”

Slide plate 20 of socket 1 also has a low profile and is rectangular like base
housing 10. The side plate has side walls 21 which overlap sides 11 of the base
housing and include inwardly directed latch projections 22 (see Fig. 5) for latchingly
engaging latch projections 12 at sides 11 of base housing 10. Latch projections 11
and 22 on the base housing and slide plate, respectively, are elongated in the direction
of double-headed arrow “A” to allow the slide plate to reciprocally move in that
direction, while side walls 21 of the slide plate prevent the plate from moving
transversely of that direction.

Still referring to Figure 1, slide plate 20 further includes a plurality of through

holes 23 arranged in a grid array generally corresponding to the grid array of terminal-
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recei ving passages 15 in the base housing and corresponding to the grid
array of the |ead pins of the PGA package. The slide plate inglQudAN 2004
recessed area 24 that extends substantially the entire w dth of "base
housi ng 10 al ong one edge thereof for accommobdating an actuating button of
slide actuator 30, as described hereinafter. A camfollower pin 25
projects dowmwardly fromthe slide plate adjacent the recessed area, and a
pair of upwardly facing detent projections 26 and 27 are forned at

opposi te endsreadivindpaiaBESEEH th Base hahding @hd M@P@;ﬁﬁng @ the gAaaehy Bethe
hereinafter. Slide actuator 30 of socket 1 is nolded generally in the form

of a rect angukad pinpbhithe-RG A packagbeThewlideplate snciudes areresderkal4thatl4 of base
housi ng 10 for reciprocal venment .therewithin in the direction of
doubl e- headed™&%d _Sﬁ!ﬂ“a%gﬁ‘s%tlaf‘e‘”@f&@?&aﬁssﬁw}l%%b%alonsﬁ@e rege thexsaf faangt h
of recessed 3 eanaibahh PR REHTA b SHRSLANAD. o USIEN HinddlE A

. romthe

actuator wthin recess ar ea n actuating batton extends

slide act uat @am RMdwehpint I projetss deamoardl Goliiht @Rdé platidjREACGhO Fecuidy! at ed
to facilitate engagenent thereof by an operator's finger. The button al so

i ncl udes rai geeh, aphd peis of npwerdd fagingldgtentprogastionsmant] 37 dredonmsddiale act uat or
30 provide additi.onal,; urfaces, that..can be enjoyed by the qperators
finger. The SPPgutedssf rﬁ%egsegr?reaepg%ré{wsggﬂ% ‘gefc%'%edque‘ iving cam
fol lower pin 25 ofgiplel AfiaRir30&r40ckef' Réthbl M YorkPdt

proj ections 36 and 3% aré\1 frorrred %n tﬁifnur?gélggﬁe 0 tﬂ%{c% uatidr}%c%ﬁ%lgg}n 31
for engagi ng plytedike myenfitses iwtdcH seatsiibreeshet arda 1@raijbasd housig2d fantkciptdeal
respectively, at opposite ends of recess area 24 of slide plate 20. Figure

2 shows sl i denexameat tereyothindn terdirgetioneiiioublsheaded srow SB&pEhe plige t i on,
W th slide pla%&%to%?sl ‘J‘%U?Pﬁg %«Jil? {h%%ﬁcg?lrﬁof reeggsfs%i 2 %\%g?nal 1%1%12{0&%8{%3%%1{)%%%?? GA

package with “Zer nser orce=Frgure

havi ng nmoved hé\ensdnt dEtheactudr YithinrecOiBedlires ol AR Rfualihg Butior 1 whbsds 1 S
effective to nove slide plate 20 in the direction of arrow "D" to its

engagenent pdEim theslidpheatonand itheitop sutface afiths kutton is keTateberunsiubited on of

Figure 2, do%&ﬁ{a el é’ng‘%@%@:ﬂ ﬂ];érgo)%ibgrl an 0%%}3?&1;5 Brgg%jr.e%é: ggﬁgnGalgg ilfcpu%ess Iraiiéje
end sections 31a that extend upwardly from slide actuator 30 provide additional;
surfaces that can be enjoyed by the operators finger. The slide actuator has an
elongated cam slot 32 for receiving cam follower pin 25 of slide plate 20. A pair of
downwardly facing detent projections 36 and 37 are formed on the underside of
actuating button 31 for engaging upwardly facing flexible detent projections 26 and

) 27, respectively, at opposite ends of recess area 24 of slide plate 20.

Figure 2 shows slide actuator 30 and actuating button 31 in its open position,
with slide plate 20 in a position for receiving the lead pins of the PGA package with
zero insertion force. Figure 2 shows actuating button 31 having moved the slide
actuator in the direction of arrow “C” which is effective to move slide plate 20 in the
direction of arrow “D” to its engagement position. When the slide actuator is in the
open position of Figure 2, downwardly facing flexible detent projection 36 of the slide
actuator interengages with upwardly facing flexible detent projection 26 on slide plate
20. When the slide actuator is in its engagement position of Figure 3, downwardly
facing detent projection 37 interengages with upwardly facing detent projection 27 of

the slide plate. The detent projections hold the slide actuator in its two limit positions.
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actuator interengages wth upwardly facing flexible detent proj ;tiag ﬁﬁmon
slide plate 20. Wwen the slide actuator is in its engagenent p iﬂ n
Figure 3, downwardly facing detent projection 37 interengages with
upwardly facing detent projection 27 of the slide plate. The detent
projections hold the slide actuator inits two limt positions. 7 0 9 JAN
2004 The detent projections are rounded and provide both a tactical as well
as an audi ble or "snapping" indication that the slide actuator has reached

ei ther of itsThedetbntPrdjectiaiBisré padedglisrovidle SboVBtastea whalell 36 be andibkalr] v
the configuration of slide actuator 30, but shows camslot 32 in

consi der abl e ‘Goepping” Mdicabonilslt tie shds aeimater basgyaadhed sitheraifliisqwe lipoit t i on 34
i ndi cat ed by doubl e-headed arrow "b" and which termnates at its ends in
general |y flaP°YUMH areas 38 and 39 indicated by doubl e-headed arrows "a"

and "c." The enti f@mﬂ Up,g%, t SORs LA \ | | S eely
accommodat i ng cam ?%u ower “g%sn ependi ngglw%%k{)}h@lﬁﬁg%r%@g o?t{lé{h %%’
plate 20 as washowbesmahnde ik borstderiblodethid. Theuae slbt hhd arcélbngged&eN i N
Figure 4 that oblique portion 34 of camslot 32 extends at an angle "e" to

t he directi onobluegprtiascidoindicated ity dowblechreded arows (vdandawhightermisdes aitst he
ot her hand, |and.portiaons,38 and 39, at . ends ,.of t ca | ot are
general |y par3l%é gf’lfr%lﬂeﬂﬁﬁ?'é‘&rfw%@iﬁ@ﬁ?ﬁ@glbyﬁﬁygﬁéﬁﬁg]ﬁfm%‘%s %1ande
actuator. Thege firdlentiaien s|biMRIs&Ronstah OV R dﬁ&ﬁkiﬁﬂ"‘h@wﬁ& 25 from
mgrating away fromthe end positions wthin the slot which define the
open and engageomniodaing cirh Goldovedr S Rl depnding fAn theumiesddosf, slida phats2o de

actuator 30 noves in the direction _of doubl e-headed arrow "B", the sides
of oblique pottdessrited abpve Hrrelation taPigupg bl cap hasecy ip diare dithatabligee dri ve

R R AT T T e A

t he movement of slide actuator 30. On the other hand, land portions 38 and 39 at the ends
of the cam slot are generally parallel to the direction of reciprocal movement of the
slide actuator. These flat lands, thereby, prevent cam follower pin 25 from migrating
away from the end positions within the slot which define the open and engagement
positions of slide plate 20. In essence, when slide actuator 30 moves in the direction
of double-headed arrow “B”, the sides of oblique portion 34 of cam slot 32 engage
cam follower pin 25 and drive slide plate 20 in the direction of double-headed arrow
“A” (Figs. 1 and 4).

Figures 6-8 show a PGA package 50, such as a semi-conductor package or the

like, having a plurality of lead pins 51 depending therefrom in a grid array. The
number of lead pins and corresponding number of through holes 23 in slide plate 20
of socket 1 do not correspond to the depiction of Figure 1 or subsequent Figures 9, 11
and 13, whereby Figure 6 is somewhat schematic. PGA package 50 is positioned onto
the top of slide plate 20 in the direction of arrow “E” (Fig. 6). Lead pins 51 enter
through holes 23 with zero insertion forces, until PGA package 50 rests on top of slide
plate 20 as seen in Figure 7. In this open position, slide actuator 30 is in its open

position. Figure 8 shows the slide actuator having been moved in the direction of

arrow “C” corresponding to the position shown in Figure 3. As will be described



i ke, having a plurality of |ead pins 51 depending therefromin a grid
array. The nunber of |ead pins and correspondi ng nunber of thr@uyhANoPElK
23 in slide plate 20 of socket 1 do not correspond to the depiction of
Figure 1 or subsequent Figures 9, 11 and 13, whereby Figure 6 i s sonewhat
schematic. PGA package 50 is positioned onto the top of slide plate 20 in
the direction of arrow "E" (Fig. 6). Lead pins 51 enter through holes 23
with zero insertion forces, until PGA package 50 rests on top of slide

plate 20 as Sgefnhfer b NIRlinG meentiéHt%f %Qﬂdgg bitoPEaused élﬁilﬁ AL YGtPMoe | S

inits open position. Figure 8 shows the sli e act uat or |ng been noved
i n the directinake difectianlofaro€“Dedr responding to the position shown in
Figure 3. As will be described 8 O 9 JAN 2004 herei nafter, this sliding
noverment of the sIE@@@&@&W@Pnéaﬁﬁﬁéc@IPIH%SbframeP@APtagkam\ﬁQ(Flgwﬁi he

d f ' D, 0 f.th 51 f PGA

et R e B2 o 0 BB 7 T
late 20. Th

Pt 20 T A 00, A BB

termnal -rec a‘nmmtg:l pathiagasindbreCEiving phlsagbs bi g Qus bag hblsingd 0s @&seen N
Figure 10, each term nal_ 40 includes a pair of side guide portions 41 and a

contact por tindngwe 1Qigach texmdnad 40 |1WQ§Ia3palerf mdﬁr@liﬁfpwsgﬂl and guemtachns .

Lead pin 51 is_..in en t si de e rtions ! rtion
Forcer As. wi 1Horiet SEUhT Elet TP sl e B I eabRcRe, o gubehine Wi ¢ n
contact portijpekred babednthd ﬂﬁe Pﬁlﬁéﬁoﬁﬁmb Svithdhie¥§dh QYcélAsdﬁllfiﬁé é&%ﬁ@%lo%p In
particular, reference is made e sequential draw ngs 9-14 wh

i |l ustrate tHbe kadginis dyyen atto engagbmehewith ciosthct plomcnimtiexbﬂldaqﬂlae §ﬂamd
that while Fjg urz’ ﬁjl.a 12 an 14 show one of the lead pins 51 inserted
into one of t B&Y %P%tuatﬁ’b ‘PGA package 5 0 has been renoved from

Figures 9, 11 and Iﬁ%aﬂ&uﬁﬁﬂek&r&&%% fnlaﬁe to the sequential drawings 9-14 which

illustrate the mode of operation of the socket. It should be understood that while
Figures 10, 12 and 14 show one of the lead pins 51 inserted into one of the terminals
40, PGA package 50 has been removed from Figures 9, 11 and 13 to facilitate the
illustration.

With that understanding, Figure 9 shows the condition of socket 1 in its open
position with Figure 10 showing lead pin 51 inserted freely into terminal 40. It can be
seen in Figure 9 that cam follower pin 25 is located at one end of cam slot 32 at the

N flat land area 38 thereof. Slide plate 20 and slide actuator 30 are in their respective
open positions.

Figure 11 shows slide actuator 30 having been moved partially in the direction
of arrow “C” which 1s effective to drive cam following pin 25 partially along oblique
portion 34 of cam slot 32. This drives slide plate 20 partially in the direction of arrow
“D”. As seen in Figure 12, lead pin 51 has been driven in the direction of arrow “G”
by its engagement within through hole 23 of the sliding plate 20. Consequently, lead
pin 51 is driven into engagement with angled contact portion 42 of terminal 40,

Figure 13 shows slide actuator 30 having been moved completely in the
direction of arrow “C” to its closed or engagement position whereat slide plate 20 has

J been driven completely in the direction of arrow “D” to its engagement position. Cam
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illustration. Wth that understanding, Figure 9 shows the condition of
socket | inits open position with Figure 10 showi ng | ead pin (58 jAN&Qbed
freely into termnal 40. It can be seen in Figure 9 that camfollower pin
25 is located at one end of camslot 32 at the flat |and area 38 thereof
Slide plate 20 and slide actuator 30 are in their respective open
positions. Figure |I | shows slide actuator 30 having been noved partially
in the direction of arrow "C' which is effective to drive earn follow ng
pin 25 parti ' N 4 . ' rj.ves
slide plate ?8‘%‘3’%@2%?3‘% Hnﬂdtéﬁ)gc%%{é%rf@c}ﬁe ﬁogiﬁ?%ébﬁwﬁﬂggggdn%ﬂﬁ i gure
12, lead pin 15dd fras 3D @€thetbldty €orieBpdridengh, Tagire 98 sRbwSHaOWad Bin 5 P¥ow his
engagenent wi thin through hole 23 of the sliding plate 20. nsequent |y,

| ead pin 51 hesndriverem the doectiogad @momt “Gif ¢cdmpletglyetd itsdnbha ttrmraied mositih of
term nal 40. Fjgur 3 shows slide actuator 30 havi ng been noved conpl etely
inthe di rec‘?’%‘eg?ﬁtgl?ej]ﬁﬁBW engagesGoptagt I?HrB%‘éﬂ%BFd B‘ﬁ@"&gﬁ‘ﬁ%‘?ﬂta%ﬂgﬁtqnon wher eat

slide plate . ! G i irectign of arrow "D
toits engagé%eér@%gsilﬂ%et@gﬁao E)ir-n'x‘{l‘g&es gﬁgt{ﬁ@%b%&p@@ ‘%1?0&”19%‘6 ow has been
driven to thaeoppasdtesseRet Rf camslot 32 and rests at |and area 39 of the

slot. Correspondingly, Figure 14 shows that |ead pin 51 now has been
driven in the dirdotordes tofemoveshe PGA paskpgefremyhe sockets slidd dopratar 36 simpbd

position whereat e | ead pi ngages contagt tion 42 and biases the
Pont act por t nbeved Bk giposte B EnER R o A oaern 3 andol poiil B slidhye
now i s conpl ] 4 : I r t .
package fromed%: gi/osr(g%ffelg l%gt{)]feggo glétﬁggggﬁg%%g's ?hn%lsﬁﬂ{qgsﬂ%e\%%ygg%g%ggﬁsi te
t he directi onctifatoricamss $Kie plateRi0gu hesve baclabpbokite tit ditectibe oSirréles “IC bkt or

reaches its open position of Figure 9. This sliding novenent of the slide
moves lead pins 51 back ouf of engagement with contact portions 42 of terminals 40.
It will be understood that the invention may be embodied in other specific
forms without departing from the spirit or central characteristics thereof. The present
examples and embodiments, therefore, are to be considered in all respects as

illustrative and not restnictive, and the invention is not to be limited to the details

given herein.
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actuator causes slide plate 20 to nove back opposite the direction. of
arrows "D' and noves |lead pins 51 back out of engagenent with @ﬁ?”ﬂﬂt
portions 42 of terminals 40. It will be understood that the inv i“on m
be enbodied in other specific forns w thout departing fromthe spirit or
central characteristics thereof. The present exanples and enbodi nents,
therefore, are to be considered in all respects as illustrative and not
restrictive, and the invenntion is not to be limted to the details given

herein. 10 0 N 4904qWat is claimed is: 1. A socket for a pin grid
array (PGA) p%‘%&mm’aplurality of lead pins in a grid array,
conprising: a baselhousiggscket fot 4l pridyaed | faek s HAY 191'%11%}1 Rage
housing in a grid array correspprfl,dign% to%g??rﬂrﬂﬁaya?gof tglhgedldpead1 I ns %f t he
PGA package; pinsip agriglagay, epnprtsag: on t he base housing and including a

plurality of through-eD%)I es arranged in a grid array for receiving
t her et hrough the | 8385PIWEME; the PGA package, the slide plate being

slidably novable r | ] [ in.a .given direction to
drive the lead pi ngbg?blytﬁg%%@%g%g’g%@lé?éﬂeg%dégggﬂsé T W\é fh® ternminals
on the base hmﬁéspgidiﬁg&:lﬁéaﬂpbﬂﬂkqeamﬁggmep@gp&kgges,e housi ng for
sliding novenent relative thereto in a direction generally transversely of

sai d given directi @alidsplatcimounied emtherhast hafsingradshaluding b pheralignaf _
actuat or 1o BRI ATRAGY LB PR A6 or Beresuore {dcisbues Aods: ng
' response tPGASHdcRAR HENEEBIe Bling BEAAR MBYMic FethiRl!tY the thst REudARYE 11O
given direction to drive the lead pins of the PGA package into engagement with the
terminals on the base housing;
a slide actuator mounted on the base housing for sliding movement relative
thereto in a direction generally transversely of said given direction of sliding
movement of the slide plate; and
complementary interengaging cam means between the slide plate and the slide
actuator for slidably moving the slide plate relative to the base housing in response to

sliding movement of the actuator relative to the housing.

2. The socket of claim 1 wherein said complementary interengaging cam
) means include a cam slot on one of the slide plate and slide actuator for receiving a
cam follower positioned on the other of the slide plate and slide actuator, the cam slot

extending obliquely to said given direction of sliding movement of the slide plate.

3. The socket of claim 2 wherein said cam slot is on the slide actuator and

said cam follower comprises a pin on the slide plate inserted into the cam slot.

4, The socket of claim 2 wherein said cam slot includes a land area at

least at one end thereof and extending generally perpendicular to said given direction.
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2. The socket of claim1 wherein said conplenentary interengagi ng cam
means include a camslot on one of the slide plate and slide acy@gataN f[g]ui
receiving a camfollower -positioned on the other of the slide plate an
slide actuator, the camslot extending obliquely to said given direction
of sliding novenent of the slide plate. 3. The socket of claim2 wherein
said camslot is on the slide actuator and said camfollower conprises a
pin on the slide plate inserted into the camslot. 4. The socket of claim2
wherein said cam skot i ng i . her eof and
extendi ng general |y per pe%gi&gﬁlt gfréltﬁgﬁg,g?glﬁg@ gr?kg??%g?%ng%?&f%?go%‘ OE)BJQISl 04
5. The socket emfs oflthé card slot.ncl udi ng one of said | and areas at both opposite
ends of the camslot. 6. The socket of claiml wherein said slide actuator
is novable relative to the base housing between an open position allow ng

free insertion of the lead pin f . the PGA package into the through-holes
in the slide plat ek'and eé‘ﬁc&ﬁé%ﬁﬂ?ﬂn EW@F‘E‘?’E)%ISéﬁ‘?"\ﬁcﬁﬁ‘“{rﬁﬁm"é{a@eﬁ?lﬁqu #t o
engagenent W B phiehdiRiHH ' A ' i: ture
detent between the sli ﬁ%i@t%ﬁglﬁgﬁ%ﬁggﬁ?‘g@%p egpg&?ﬂé&ﬂ%q@g?% pé%st?fat or
in at |east tha®GA packiage ipetheathrbughdnied i ¢ dlide Plate and Ahéhgapéki@it p@&iti%hai m

6, further inclyding detent structure for holding the actuator in bot
sai d open andiY1Bg & leakping He engagement with thsttempinals sand isclwiing dnterengaging

detent struct ' -projectio of..said slj ct uat or, and
said slide pl %{ugtdéggagﬁg&gg g%snéﬁ% Sl_&‘getaeclﬂ{a%?{rﬂgz]&? flﬁf'?splatFio k&gﬁﬁ%ﬂéﬁmgﬁ Inhe
socket of cl desdt bnvBesHd Bp&Pardl cibdel Posiibyat or i ncludes an actuating
structure projecting therefromand extending along a recess in said slide
pl ate. 10. The socket of claim2 wherein said slide actuator includes an
actuatin
9 7. The socket of claim 6, further including detent structure for holding the

actuator in both said open and closed positions.

8. The socket of claim 6 wherein said detent structure includes detent

projections of said slide actuator and said slide plate and one of said detent projections

1s flexible.

9. The socket of claim 1 wherein said slide actuator includes an actuating

structure projecting therefrom and extending along a recess in said slide plate.

10. The socket of claim 2 wherein said slide actuator includes an actuating

structure projecting therefrom and extending along a recess in said slide plate.
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structure projecting therefromand extending along a recess in said slide
pl-ate. 12 0 9 JAN 2004 11. A socket for a pin grid array (PGA) BébHA@bZUU
having a plurality of lead pins in a grid array, conprising: a base
housing; a plurality of term nals nmounted on the base housing in a grid
array corresponding to the array of the |lead pins of the PGA package; a
slide plate nounted on the base housing and including a plurality of

t hrough-hol es arranged in a grid array for receiving therethrough the |ead
pins of the PGA p kagg, t?e slide plate being slidably novable relative
to the base housing'in & SOGFHr apingaid BmyYRGAY dackege dpeingpgdirmlinnofikidw ng
free inserti 1. 0S: . the PGA package into said through-holes
and an engagcemn%érz{n% scll'%ﬂ? riogif@\?/lflﬁ “the lead pins into engagenent with the
termnal s on the babselwusingg; a slide actuator nmounted on the base housing
for sliding novenent relative thereto in a direction generally
transversely of saipluglienf rminetsiroouraéd e et bage homswgmantgridf arkdye sl i de

pl ate; conpl enent ary,. i nt ey engagi am structure between the slide plate
and the slid@"&§%® Q%t°§g?afg?}?‘a§gP£eamwth%BG§ﬂnadéagﬂ; ate relative to the
base housing in r (i venent of ,th ctuator_ relative to

t he housing, the cags%mse@%?:%%Pg{éd%cqﬁ%g%?}%s@ﬁm‘gfﬁucﬁ;’i‘g Rty 19¢fe sl i de
plate and sl ithieughhokdsatrahgd ihQGRIMIRGY RBr FRBNVifAhL there of the
slide plate and slide actuator, C?ih_e cam gl ot1 éf?}elnrgpﬁ%uﬁgg% F%SE’HESOO% 7 d

gi ven di r ect P&/ arckage.dhnglidronlatedeingolidably reovabiz relative o M ®ag htheahga at

| east at one f t.he, cam sl ot and extendi ng general |y perpendicular to
said given rgccﬁfe(‘fh?n DYy oP A APPSO viRg g@%ﬁlsﬁﬂﬁéﬂfﬁfﬂweubpw&nﬁr and

the slide pl #&PGA fiRkakeliif said through-holes and an engagement position driving the lead

pins into engagement with the terminals on the base housing;

a slide actuator mounted on the base housing for sliding movement relative
thereto in a direction generally transversely of said given direction of sliding
movement of the slide plate;

complementary interengaging cam structure between the slide plate and the
slide actuator for slidably moving the slide plate relative to the base housing in
response to sliding movement of the actuator relative to the housing, the cam structure
including a cam slot on one of the slide plate and slide actuator for receiving a cam
follower on the other of the slide plate and slide actuator, the cam slot extending
oblique to said given direction of sliding movement of the slide plate, and a land area
at least at one end of the cam slot and extending generally perpendicular to said given
direction; and

latching members between the slide actuator and the slide plate to hold the

actuator in at least one of said open and engagement positions.

12. The socket of claim 11 wherein said cam slot is on the slide actuator

and said cam follower comprises a pin on the slide plate inserted into the cam slot.

13. The socket of claim 11, including one of said land areas at both

opposite ends of the cam slot.
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actuator in at |east one of said open and engagenent positions. %F'Aﬁgﬁ
soeket of claim 1l wherein said camslot is on the slide actuat8r J @ﬁid
cam foll ower conprises a pin on the slide plate inserted into the cam sl ot.
13." The socket of claim 11, including one of said |and areas at both
opposite ends of the camslot. 13 0 9 JAN 2004 14. The socket of claim 11,

i ncl udi ng decent neans for holding the actuator in both said open and

cl osed positions. 15. The socket of claim 11l wherein said slide actuator
includes an actuating structure projecting therefromand extending al ong a

recess in said slidg piTAEgeckkfof claim 11, including detent means for holding the actuator

n both said open and closed positions.

15.  The socket of claim 11 wherein said slide actuator includes an
actuating structure projecting therefrom and extending along a recess in said slide

plate.
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