SURFACE MOUNT TECHNOLOGY LAND GRI D ARRAY SOCKET FI ELD OF THE | NVENTI ON The
invention relates to an el ectrical socket having conpressible contacts for
nounting a processor on a circuit board. BACKGROUND ART Pin grid array
(PGA) sockets are used to accept electronic packages on printed circuit
boards. PGA sockets facilitate electrical comunication between a | arge
nunber of pins on processors and el ectrical conponents to which the PGA
sockets are nounted such as circuit boards). PGA sockets may utilize a

cover that is sPPREBIGE MINI S TYAHNOLEYEE IiREIR L ABR Ah & ALikeERd

positions. The sliding novenent may be actuated, for exanple, by a lever.
The cover has an array of holes configured to match an array of pins on an

el ectr oni GrIpPREKEPTHESINYERMIGN t he base has an array of pin receiving
chanbers configured to accept the pin array of the el ectronic package. The

el ectroni ¢ packlEgeinventionatedaies ¢o aheclewiddtsobletfiavitg porapiessgble henédctsctaroni ¢
package suchu_r%hat it ins enett ate the holes of the cover. Wth the
i)

S P
cover in tHe ggﬁpﬁc&cse‘sfqrgﬁ,aqrﬁgl "penetrate through the holes of the
cover into the pin receiving chanbers of the base, but are not electrically

connect ed BACKIBR@UNDr &RTi Vi ng chanbers of the base. Wen the cover is slid
to the cl osed LPQosi,ti on, the pins becone electrically connected to the base
via the pin reddt &id@rrayndiisby sockqtyiage pesal t9atcsepinvledtonis PaakpegsgemBrinted
however, 1&g hEsdys f i . r by
R Y e L e e A AR
cover arr afgément pekesorsendidetriat domporaks ©pahieh thsPGAescwhet aed momigtd be

able to ve.within the pin cei ving chanbers. These, qr acks _are
opect ol | Y Shisisiions P RRGR kD TS PE st b L s nab Tenyabih om ack
as on not hgedeaiden Hetn des kiRl %Bﬂtibﬁdﬁ’t TRe %Hﬁi%gtr%@em&i@ H@B&thé(ted,' fpd

grid array (LGA) sockets have been devel oped ich requir only verti cal
conpr essi grampleaby algvar. ploxeaysphaseancarmyrad iioles isonfighred toahetich an agrhy f pins
conmuni cate. Thle tlr_oGAng&ikegs Sdoﬂncit requi rgl t he Ieverf nechani.sm ,and can be
used in SPptd ERETIHE PRIV RS nor 81ty RGeHre 0p5a8 ardy Riifd RV ing CRIEBHR et s,
however, refafigured & astrpt thedlin aBAPLESIS S8ctti€ Badkaghe ToRIdchURdavkaRnki ed
to the processor to nmaintain proper comrunication between the processor

and the cimaled ©o heaecket ThErshphcinedhs elecirenir packagrprdsibptiés piss penaiiale thecone
excessi ve and (F3Rg6ve: NV RN Heloe? %’%e&;e% ﬁJsitfb(ﬁt, the pins penetrate through the

holes of the cover into the pin receiving chambers of the base, but are not electrically
connected to the pin receiving chambers of the base. When the cover is slid to the closed
position, the pins become electrically connected to the base via the pin receiving
chambers. This PGA base and cover arrangement, however, requires use of a
mechanism, such as a lever assembly, thereby introducing additional parts and
manufacturing cost. The PGA base and cover arrangement also requires additional space
as the contacts must be able to move within the pin receiving chambers. These
drawbacks are especially troublesome in applications where space is at a premium, such
as on motherboards for desktop and laptop computers.

Consequently, land grid array (LGA) sockets have been developed which require
only vertical compression to allow a processor and circuit board to -electrically
communicate. The L.GA sockets do not require the lever mechanism, and can be used in
applications with more stringent space requirements. LGA sockets, however, require a
vertical compression force to be continuously applied to the processor to maintain proper

communication between the processor and the circuit board. The applied vertical
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closely controlled. Hence, LGA sockets cannot use | ow cost nounting

techni ques such as solder balls which my becone damaged by cracks due to
hi gh conpressive loads. In addition, present LGA sockets require the use
of expensive materials such as gold plated pads on notherboards. There is
a need for an inproved LGA socket that overcones the above-noted and ot her
di sadvant ages of conventional PGA and LGA sockets. SUMVARY OF THE | NVENTI ON

The invention is_an_electri caI socket _conprising a frane having a bottom
surface CORRgsvEdiore mpytbeagapnscesive ardidempgrathe. somket perappngniic Hupels

si des sur rc%ﬂ%ﬁ’ hidlied TR R %A%B%#ﬁannﬁ@ﬁse%@% | AGurkifh ?Q&B%oﬁ:@s kibht 3

frame bel ow tHe processor openi ng Si ng as an a

conpr essi okice ballaehicht inay beodnen darmnaged hiherapksod@ssohigh p:empm@swarlﬁhdsel law t he
bottom surfgace. The si %gl,;% of the frapge include shelves at exte par al | el
to the botadgHobuPIeatE LOrhsodsty frauireiie use oh ARSI nipdert %lacétaéczogﬁpla
processor gfaby hvthdrh$h@l.l €d in the processor opening. The shelves are
spaced fromthe bottom surface at a distance which is pre-selected to
limt a maxi nuriiteosisressidver doampranédhGéasecke thgpiverdmes the dwveantedond when

t he proces i nstall d in ces ni.ng. DESCRI PTI ON OF THE
DRAW NGS Iﬂsﬂsqfrdésaﬁv aggsg F%‘B’é’{}{i Bg’%e d?rr’oééﬁgelfeé%m cal socket system
formed in accordance with an enbodi ment of the present invention. Figure 2

is a per smmMgRyi@p\mprm\vENﬁmNor med i n accordance with an enbodi ment
of the present invention. Figure 3 is a top plan view of a frame fornmed in
accordance wi t HihgringsRsoa; irah electsical spekel cosanmisingny Bate diYing; agbetion suiacs

sect | onal Myl bNut AR 8ketuRl At R fade Sholfilh iles flrGlighPal o an

enl arged vie a keyway fromthe frame o
enl arged \presessfr o@emag, ﬁrrd)airhblhmg isameuroéd Hi the f&md:bguwahé ptEessopepapeet i ve
i an enbodi nent of

view of a Si prin formed,in accordance
Uhe. pr eserkhe e PBan BraLpLogESSiPIE 63 a1 S 120 PRI U GUST At BEAE |
accor dancenWivkhvathe b%ff@ﬁhdéumﬁ% Phe $i8& MBS BRhe G sh8Res that b}&b‘ﬁ@?ﬁaﬂe‘i a
sectional view of the housing of Fig. 8 showi ng contacts insid
to the bottom surface. The shelves are arranged to be contacted by a processor that is
installed in the processor opening. The shelves are spaced from the bottom surface at a
distance which is pre-selected to limit a maximum compressive load which can be applied

to the contacts when the processor is installed in the processor opening.

DESCRIPTION OF THE DRAWINGS

Figure 1 is a perspective view of an electrical socket system formed in accordance
with an embodiment of the present invention.

Figure 2 is a perspective view of a frame formed in accordance with an
embodiment of the present invention.

Figure 3 is a top plan view of a frame formed in accordance with an embodiment
of the present invention.

Figure 4 is a sectional view of the frame taken along line 4-4 of Fig. 3.

Figure 5 is an enlarged view of a keyway from the frame of Fig. 3.

Figure 6 is an enlarged view of a key from the frame of Fig. 3.

Figure 7 is a perspective view of a biasing spring arm formed in accordance with
an embodiment of the present invention.

Figure 8 is a top plan view of a housing formed in accordance with an

embodiment of the present invention.



hol es. Figure 10 is an enlarged view of a key fromthe housing of Fig. 8.
Figure 11 is an enlarged view of a keyway fromthe housing of Fig. 8.

Figure 12 is a sectional view of a housing and franme formed in accordance
with an enbodi mrent of the present invention. Figure 13 is a sectional view
of a housing and franme fornmed in accordance with an enbodi nent of the
present invention. Figure 14 is a perspective view of a cover nounted to a

frame formed in_ accordance with an enbodi nent of the present invention.
Figure 15 is arFigE hisi BIFCUPRAl oyw f Aok, Bousing pBAis: § SheBetHeRmetRsIeat
enbodi nment ? the present invention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
Figure 1 il] ustrates an electrical system 10 including a surface nount |and
grid array socfk'gmrejlﬂlisﬁmerdakgbahv'mmccoﬁaﬂeayc[éomﬂﬂhdhmirgrﬁ@dg gent of the
present inventi ctr cal s sten11 af |nclud a_circuit board

|
O ot oh thdTBisE Ry clated Gavet kS ay drh BRABSRE & T Aay be. 1 on

exanpl e, a not hggybaand, QéctlﬁnﬁWBﬁﬁ ho@t‘r’i%(:f}ﬁirﬁ'a.rﬁ@ Form%ﬁ%?ﬁédo?@alncé ¥ahem 10
includes a processor 18 nounted to the socket 11. The socket 11 includes a

frame 14, embodim¢nigf 6 present Bventiod) , and bi as sprlng arms 20. The bias
spring arns 2 | ocat,e and i.tion r0ces 8 wi,th res t.o the
ohtked 15 e igE 359 8 0B8R R Bed B BILFRER R Bt i ad SRR iBah "t e
processor ehﬁgoﬂﬁﬁlaﬁbﬁt}ﬁ;fr@géhﬁmb&ﬂfoﬂ 12. Figures 2- 6 i I | ustrate vari ous
aspects of the frame 14, which may be nol ded of St%ﬁé 46HF5040 supplied

by DSM Fi gur e BBgwe| I as at E@S@Fcﬁée spe¥tefva savelymetunidde tq maframeformegl tin t he
housi ng 1@10?&9?%&%&?«9{& ?‘?@ﬁg&“@ L&gﬁu 4 includes a bottom surface

30 that abu cl I‘CUI e socket 11 is nounted to the
circuit board Tgurantb ds czinanemetgori odelv i f ap@ivieedorrdsd shommoidandd gvith? ant he

frame 14 inclydes a_housing . opening 32 that accepts the housing 16. Figure
3 illust rﬁTg’é’H%‘P‘iﬂ Sﬁql?lpé%egtfmf’%ﬁmflr ame 14, and Fig. 4 illustrates a

sectional view of the frame 14 taken along section line 4-4 in Fig. 3. As

shown in MErARED DESCRIFFIOG GIOEARNSVANENgnds upward from the bottom
surface 30 to a shelf 44, and is defined by the four housing opening sides

33. Each housi ﬁgglﬁgénllhgtr%tﬂ&j@n SECfr@ahsysépm d@biscladingad Bb}rfaqegnourarlgmcb guilt h
its adjac %ﬂlay g&ﬁé& P f&r&%ﬁ'lh‘ gcéorgfn%e Wwith %ngmgg}f’\ mkc]r?tusfltplg present invention. The

electrical system 10 also includes a circuit board 12 to which the socket 11 is mounted.
The circuit board 12 may be, for example, a mother board of a computer. Further, the
electrical system 10 includes a processor 18 mounted to the socket 11. The socket 11
includes a frame 14, a housing 16 (see Fig. 2), and bias spring arms 20. The bias spring
arms 20 locate and position the processor 18 with respect to the socket 11. The socket 11
facilitates electrical communication between the processor 18 and the circuit board 12,

Figures 2-6 illustrate various aspects of the frame 14, which may be molded of
Stanyl 46HF5040 supplied by DSM. Figure 2 illustrates a perspective view of the frame
14, with the housing 16 and bias spring arms 20. The frame 14 includes a bottom surface
30 that abuts the circuit board 12 when the socket 11 is mounted to the circuit board 12
and a clamping load is applied. As shown in Fig. 2, the frame 14 includes a housing
opening 32 that accepts the housing 16.

Figure 3 illustrates a plan view of the frame 14, and Fig. 4 illustrates a sectional
view of the frame 14 taken along section line 4-4 in Fig. 3. As shown in Fig. 3, the
housing opening 32 extends upward from the bottom surface 30 to a shelf 44, and is
defined by the four housing opening sides 33. Each housing opening side 33 forms a

substantially right angle with its adjacent housing opening sides 33, and the housing
3



opening 32 is sized to accept the housing 16. The frame 14 includes an
orientation point 34 |located proximal to the juncture of two housing
openi ng sides 33. The orientation point 34 provides a visible cue for
orienting the processor 18. The franme 14 includes a processor opening 36
defined by four processor opening sides 38 extending upward fromthe shelf
44. The processor opening 36 is generally rectangular, and is sized to

accept the processor, 18 with a slight clea ance Further, the frame 14
i ncl udes #PPRIRAIAJS SAEL tyercant b APHRNG FomLhe Irmsdd Tpsladesran ereEnoROsy

openi Ng  Sj40L3,38 }&ufngﬂcj ’f&%ﬁhﬁctﬁésbielévdjggl\%gr@% 1194% §1B§s OCHRSHentdiont th

t he processor ope |ng nent 1 one 4 i ncl udes a shel f
44 that exoandd patrades & Misiblepmeifortrémtiof thehmotessorel 814. The shelf 44 is

substantial ly | el bottom surface 30 a i.s located a shelf
hei ght 46 fr ompﬁ‘rfr%l" ﬂ%%ﬂé‘ﬂﬁfs &&Eo%eésorﬂi’én‘gﬁé%fdeﬂﬂe‘ip g?’ AQuri R BCeSERY RPERIRE
openi ng 33iREd gt &&exﬂﬁ%ﬁﬁﬁr@ﬁd ﬁ@&nﬂheghél@ 44f om @gocegboyra@eﬁmg%ngagehelfaﬁ& t he
housi ng opening 32 an | ower boundary for the processor openi ng 36.

the el ectredtangulaysndeinsigdite acedpt yhﬁa,memmebﬂ wither ﬁtgbI:QESKanCQ8Fmélw,sthgn and

abut s agal St hel 4. The | so Iude bi as_arm mounti ng
reas a3 o benEEh losdiie o8 40" BBl rd B 1B HEST el oA TRk b 2
arm mount isitlgs 38 €@ facfldate e@diergasERleat of the gugessar 18 aﬁmnr@pmawsbr BhgCRPSCr ew.
The frame 14 al so includes frane keyways 48 and frane keys 5 for sl i dably

engagi ng t he hdismsgtiasd ahpyes F@nﬁw@@ﬁﬁawludss anthelfy Hrihak @ytendg abaitethe

55" ext ongs"PeakeL MRRBAL LRCTRE sie 408 RbORRRTN PRI Mo iR Y
hor i zont alahglr is Godavel al shelbheizhhdbsirog thpdntiog sirthee 38. aﬂi‘ﬂe \shelf i4dajloins thar ough
t he housin enin

illustrated. in the fr
extends b RSI $ OREINg ﬁPﬁFA@B PAPARPT Qpenig %% 316?1%@11&{??35%8%{%%\9@@% to

the housi ngugp %ryp@ﬁiné'ﬂeaﬁﬁa 159%r BobsEary FoR bR ploRéRsH of)éhlﬁ 8ebagkenznel the
frame keyway 48. The back 52 is substantially parallel he housing

openl ng sicthetrB3l fystem iR is Hullh essemplealy theGprogessoiE8 rdsisoon auhl abuth mgamsthide back
is ac qﬁ% rib 54. The crush rib 54 provides an interference when a
hou5|ng ké b % engages the frame keyway 48. As illustrated in Fig. 6, the

frame key 58 i Mikue@se B4 HIGE kncbltek Mats LxiBOERingQrdae?. qrtﬁ%saﬁ%nn'grm@nwdes 62
are substantially perpendicular to the housing opening sid 3 and are

j oi ned by athmoppigatto gie frame drt at shesbigs aER tMRUNPE sEgap dR d far axampley thrpeghs R des

62. 4 fastener such as a capscrew. The frame 14 also includes frame keyways 48 and frame

keys 58 for slidably engaging the housing 16. The frame keyways 48 and frame keys 58
are distributed about the perimeter of the processor opening 36. The frame key 58
extends from a housing opening side 33. The frame keyway 48 extends horizontally
outward from a housing opening side 33 and vertically through the housing opening 32.

As illustrated in Fig. 5, the frame keyway 48 extends back from a throat 56 along
sides 50 formed at an obtuse angle to the housing opening side 33. The sides 50 are
joined by the back 52 of the frame keyway 48. The back 52 is substantially parallel to the
housing opening side 33 from which the keyway 48 extends. Protruding from the back 52
is a crush rib 54. The crush rib 54 provides an interference when a housing key 100
engages the frame keyway 48.

As illustrated in Fig, 6, the frame key 58 includes a neck 60 that extends to the
sides 62. The sides 62 are substantially perpendicular to the housing opening side 33 and
are joined by the front 64, which is substantially perpendicular to the sides 62.



Referring back to Figs. | and 2, the frane 14 includes cover notches 66.
The cover notches 66 extend into the frane 14 and cooperate with a pick
and place cover 22 (see Figs. 14 and 15) to nmaintain the pick and pl ace
cover 22 in place on the frame 14 during shipping of the socket I | as
wel | as when placing the socket I | on the circuit board 12, Figure 7
illustrates a perspective view of a bias spring arm 20. The bias spring

arm 20 may be of a plast.ic, su s Stanyl 46HF5040 supplied by DSM
The bias ~spri E‘@gfng %E&Pff%dnﬁ%ﬁgt %‘etﬁ%@n?ﬁérﬂﬁdfﬁ?s SNET 2P hesag TEbe

assi st in der REOIRET66 QS inRihB Jrafte w&doe&@@é%@smﬂ% i@k%ﬂ@g&egggé rbb. The
bias spring arns 20 help bias a coner of the processor 18 towar tehe

ori ent at i degoBigat 14884nd $&etoRingintain thenpicld and Plese lsous 2% plage an the2ffamadludes
a nounting,area,70.tha qGorr %pﬁpds t@ andhcoo eratﬁs with1 he bias arm
mount i ng alERESMRRNG RE the saeKket I % Well 45, Wheth RIagingsthe spekeh 1ArGh 95 6 the
frame 14.pohlkel1dhi as spring arm 20 al so includes a flex arm 72 extendi ng
fromnear the nmopunting area 70 toward a contact face 76. The contact face
76 abuts agai nsfiggnge/ giua‘@atesf apREspepivecaes of alkiaspriingr e 20-hdheridesespsiog 14

into prop ' [ £h il ] LASIAN f.1h ex.arm72. A
| eadi ng e%rél 41%5%% éndf;sa eg) lrfgrﬁtl%ﬁltg’ Sglght% g(?'tténsg%gﬁgg@oo%g@ﬂ %)35 ?tséjl'eggfl bias
pl acenent spfing hempr 2 ass atouhtd fol gier frafei 14, Usidr afeesed ol aRisyiigWhefprbpe

housi ng 16, which be made of, a_plastic such as Titan L&X4A41 supplied
by East rrarpoé'r‘i’é’ﬁi“éa?rﬁ)ﬁ?ﬂ’éocﬁé?qr St igrthe oghes 1o Bhenpias gpiiag apes 0 dglmhias pdes
80. Each s« 1 i e j O bd B:,2d] i 80.
The o1 des B0 o (pRUISAOTY [erd gROSRRRRCE M MO Bifel B6E3) Th'SRa )
t op surf acpriB armd ipcintienna swouhticg a®4 7 thas clrstsporidsab|lapd paopdiel with thach

ot her and ,perpendi cular to,the  sides.80. The hoysing 16 ing] ude ol es 86
o oo RRREARSH Rt 0e) OZm KRS 17 sorifemthedras e ar R0y g ey fame
erbodi ment14i NedRASspAaS ahR RO 21BEnclids Afldx fin THéabhBAE SR fRMmowHREI t Y-

The hol es 86 extend through the housing 16 and are sized to accept contacts
90 (see Firgp 7@)Yowertlor eonjactofaraqor i Xeal comfagthiach gbeabugbagaitsé thokideaofrthy 88

correspongg, 1.0:,.G9 %ﬁlg%ge% ?]%ea%fgcéeggcgt lqem%r];?rggéso?fe{lt]agor? ﬁle %oht%e ?és@gﬁlrjl:t %iﬁtbo ard

12, and the contacts at’hs for el ectrical connuni S8t ween

t he processatic flék and72.ha leadifgedgdphctedd. frdth by eorfladt IfddeSia @tfRG litaReeasy
contacts 9? when positioned jn the holes 86. Each hole 86 accepts a

cont act 9damment ¢ofdh¢posessobht act arm 92 and a sol der ball 94 |ocated at

opposite ends ]Eg%\g@ 3G MRS atﬁﬁ'?viggv' oleti@h&Eln%sl & @h%h%é}ir BERAHOPS BB%J, y

al ign, secure, position
such as Titan LG441 supplied by Eastman Chemical. The perimeter of the housing 16 is

defined by sides 80. Each side 80 is substantially perpendicular to its adjacent sides 80.
The sides 80 join a top surface 82 and a bottom surface 84 (Fig. 9). The top surface 82
and bottom surface 84 are substantially parallel to each other and perpendicular to the
sides 80.

The housing 16 includes holes 86 arranged in a hole array 88. The hole array 88
of the illustrated embodiment includes 735 holes 86, not all of which are shown for
clarity. The holes 86 extend through the housing 16 and are sized to accept contacts 90
(see Fig. 9) before becoming fixed in the holes 86. The hole array 88 corresponds to
contact arrays on the processor 18 and the circuit board 12, and the contacts 90 provide
paths for electrical communication between the processor 18 and the circuit board 12.

Figure 9 illustrates the contacts 90 when positioned in the holes 86. Each hole 86
accepts a contact 90 that includes a contact arm 92 and a solder ball 94 located at opposite

ends of a contact base 91. The holes 86 are sized to properly align, secure, and position
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5 the contacts 90 in the desired | ocation. The contact arm 92 extends from
the top surface 82 of the housing 16. The contact 90 has an unl oaded
contact height 96 nmeasured from the end of the solder ball 94 to the tip
of the contact arm 92 when unl oaded. Wen the processor 18 is properly
positioned in the socket 11 and a desired clanping load is applied, the
contacts 90 will have a | oaded contact height (not shown) that is |less than

the unl oaded contact ﬂgi&hx%{?g}. At the | oaded cggt act height, the
resilient 1Y NS §§ I Sigeft locgtion: nshegeoniacd gimp 92 pxtendy froBkthetep swfagst ween
the cont aghsyifle ﬂBﬁ’siﬁ%%.p TRE @8RALt JPhas éﬁ%&éﬂ%ﬁ%%ﬁéc%éﬁt@@ﬁb%ﬁeﬁdﬁ&ﬂ

provi de geonetry to et the inpedance, 1 nductance, an capacl tance
r equi r enerths end obthspeldef balll 94 ppithatp odthe dmtash awm 92 whengunléaded.c Whanthact 90

al so includes a sq der ball 94.that .extend eat.h the bottom surface 84.
The_sol derbrapis T hiogeiik AaHBR s NUehd | HOte i toTPHE o
board 12 apglidd tidd dodc FCHl Edle a I68dBALdhERE haAPhtRENVRBWNS Mt BARsaRASHE0 and
the circuit board 12. The solder balls 94, for exanple, may be selected to

accomuodatualesied spnigpipheight Hh Atdhe poased Poniagt heighte the wsiligat biashe o, thehe
sol der bal | I | e.th (o) i 1g..9_ With refgerence
againto Pgﬁaag?l%[sﬁge 8‘81% ?Iyng Cf%ﬁg Q%pel ?}%tw%éc}é@@h%gc%g&i%% %(Rf O%eﬁ &t LOusi ng

keyways 10hefcontasisiodaie yelengh@ prgvidd @ebmate tol theetfthg ithpedhicd, indistaned, @ada
housi ng key 100. The housi ntg key,L 100 s].idably engages the frame keyway 48.
The housi fgPacEgncerpuissmetel 3 sresificdaApglicaliono AT Hgendg 1% 9, vaeh mtﬁé% A8 key
100 inclu : j a e
neck 102 A ArIafElecbier bga (e e WG o St SGER e THRY sOARARE
whi ch is $dbst astd &irlmyopainglthe honsng heé ts iticeciB8itf beand Waiaol t6 hHowhdersticed key

100 extends. Th 102 and sides, 104 are. si.zed ' A
ol car ance CPGHHLOK Arosen 8% sontiels Wbasfe SrSut Board Tt TRE Wil b Dnore 1 o

an inter fe%xﬁﬁl%,enil‘ﬁ?v‘&a\/@éle&&i ¥ @BcdutBoddié! Sithér Snit 0P e ﬁ'&epfd'ct@%gnglogﬂe}_hi S
u S

interference res in a force being required to overcone

i nt er f er eselder istlow the spkisr hdbiidmge M@ revpvaliimshape thanrsheren imFigTRe housi ng key

R T e RT  e T

appr opr i atheusifgReywad 108 feeslidablgldngaging thd fratgé 14t Feute MO iIRIsAgtck @vayind 08
that sli dablﬁ en%gggs frame k&z 58. The housi ng keyway 108 extends from a
side 80 akeyAPomibfaousng key { YLeidebly ¢neeges the Siamsrkeyway 48 The hopsipg ey

Leusina, 190 Eheadotos MBbey oo o7 oot it i o
meets sides 104 that extend away from the neck 102 at an obtuse angle. The sides 104
are joined by the front 106, which is substantially parallel to the side 80 from which the
housing key 100 extends. The neck 102 and sides 104 are sized to provide a small
clearance from the throat 56 and sides 50 of the frame keyway 48. There is an
interference however between the crush rib 54 and the front 106. This interference results
in a force being required to overcome the interference to slide the housing 16 within the
frame 14. The housing key 100 and frame keyway 48 are sized with respect to each other
in light of the materials used for the frame 14 and housing 16 to provide an appropriate
required force.

Figure 11 illustrates a housing keyway 108 that slidably engages frame key 58.
The housing keyway 108 extends from a side 80 and from the top surface 82 to the
bottom surface 84 of the housing 16. The housing keyway 108 includes a throat 114 that
leads to sides 110. The sides 110 of the housing keyway 108 are substantially

perpendicular to the side 80 of the housing 16 from which the housing keyway 108

6



per pendi cular to the side 80 of the housing 16 from which the housing
keyway 108 6 extends. A back 112 that is substantially perpendicular to the
sides | 10 join the sides 110. The housing keyway includes a crush rib 116
that extends fromthe back 112. The throat 114 and the sides | 10 are
sized to provide a small clearance fromthe neck 60 and sides 62 of the
frame key 58. However, the crush rib 116 provides an interference wth the

front 64 of the f e iri.ng a rceto | i de the
ront 04 oL, RGP e R SRRl B Mt
keyway 108 1@ €T %@n@l&e?wﬁfﬁﬁﬁﬁfes atcﬁlsﬁalﬂﬁl ™ het eﬁt@nd%rf?d&hq}?e BALAAR! O at e
required force. Returnin the processor 18 includes a top

ig. 1,
portion 12tbr0ahé11‘ham)fbt1‘le(ﬂﬁ%srié9tarﬁb$12m previde s sidl dieswarge tfien tet nesingdoardi on

122, and t t [t des bot face, 126

13y, The tirran Sam A8d Ui dne sl THE REEEAR GhEREReaRib % e
frame 14. thbé&oasseobihy fﬁimetlls@ 54 eﬁetréb}cehuﬁmgtaemw tols1iae heeoudRBClid WRKInW t h
particular reference to 12-13. Flgure 12 illustrates a sectional

vi ew of tHBe gaprdd- |AS|abﬁé@sd€%frﬁrﬁe key, 68 gnchbousing keyavsy dOBaee sised wish e¢spedti t
board 12. into the housing opening 32
of the frame 14 suc tﬂtpp(ﬁ’at ﬁ%@%‘é %8131%1&?{())?% keys and keyways (the

housi ng key 10(Ramhlfgr‘@rrﬁlgkéyvbmypr48essanﬁ8 ﬁm@m‘hsl@emﬁﬁomaﬁl 1RO uBIdNg bseymay
108) slidabl e nd the so | I's 94 extend, beneath the
bot t om surﬂoéit%1 g@ga%ﬁe ﬁ%ﬂ? Héﬁeig &° P@d]g’f% ﬁ@gt}’élbé’gpélnwlf’%lﬁc&lﬁeﬁ Pt at e
sol der i ng HogmSQlrelRE 128! dsBowdt ih OFI%h?B C'Thgl‘HOEtOHIO%I@l[ 11121'221_{% gﬂ& ALY
extend upward by the unl oaded confact” hel ght 96. Alpter t et "11, with

the frane m@teamon@usgﬁQOE&EﬁWEtlﬂoned as above descrl bed, is oriented and
soJ d to th

pl aced on the CUIt t he housin e

circuit board g@o? él}e B%F‘l”gabﬁys\?ﬁ’? npwgn eWé\ng ‘ﬁigh PR Eg hape
i |1 ust r at eefeanteto Bigh.Cior13. rEfh@w2 1ﬁ|@§ﬁaxestd'&cﬁ(51&¢9ﬁ§x06f th8 s6A%t PEbObACHRE as
illustrated in Fig. 13. The processor encounters the | eadi ng edge 74 of

the bi asi RGUYpE il ﬁgs a}lﬁﬁrz@)t%ﬁhe/ceﬁmt hearﬂéadﬁnﬁgs@@gle thechaysingt Ifeis powered swp
openi ng 3%@%&3\% %ﬂeﬁfg%p%?fotg% R B s&%ﬁ%l?aﬁ the- Shdvi deSUR) g‘i« Wy{ Er(fd PLAS é,?g ‘o

Spring arns rly orien € processor
the hol e &thedypus8Bg key 100 end fusierkgydby 48narl frdite REPEE 8D hodding Be;pira@cmt)
within the

i i (e BRcESer SRR, 2Py % L RIP! 0O TECIANLSR (n0t, Shol) ey be

the desir ed Rl Rahd 94 b9raGRe®Rinkd €1RNEAHS 2811 e 98lderIfiPthe solder balls 94 to the
circuit board 12. The contact arms 92 extend upward by the unloaded contact height 96.
After the socket 11, with the frame 14 and housing 16 positioned as above described, is
oriented and placed on the circuit board 12, the housing 16 may be soldered to the circuit
board 12. The solder balls 94 will no longer have the round shape illustrated after solder
reflow.

Next, the processor 18 may be placed as illustrated in Fig. 13. The processor 18
encounters the leading edge 74 of the biasing spring arm 20 and/or the leading edge 40 of
the processor opening 36 of the frame 14. As the processor 18 is lowered, the biasing
spring arms 20 will help properly orient the processor 18 with respect to the hole array 88
of the housing 16. Once the processor 18 is placed within the processor opening 36, a
clamping mechanism (not shown) may be used to force the processor 18 down into the
proper position and provide the desired biasing force on the contact arms 92. The
clamping mechanism may also include a heat sink. As the processor 18 is lowered, the

contact arms 92 are flexed in the direction of arrow A in Fig. 9. Also, the bottom surface

7



cl anpi ng mechani sm nmay al so i nclude a heat sink. As the processor 18 is

| onered, the contact arns 92 are flexed in the direction of arrow A in
Fig. 9. Also, the bottomsurface 7 126 of the processor 18 will encounter
the shelf 44 of the frame 14. Figure 13 illustrates the condition where
t he processor 18 first encounters the shelf 44 as the processor 18 is

urged downward. A further applied clanping force will bias the contact arns
92 and si I eousl he frame 1 d.until the baottom surface
30 of the ﬁamc a&Lfg &iﬁW&eﬁ@%@&&wQﬁﬁﬁﬁmfﬂ Angure |13 dinsigiesor ce

appl i ed tqgut B&d@ﬁ&?%@&rm&?r&%&s‘%& Isth} cBiRers4nd ?he?ﬁgzl BS the! fGcdsbdrCid fg )

board 12 wll not result any furt |aS| ng o contact arns
beyond t heirgkskilowawadsi Ai mrtheroappllmdd:@jnnuog|f01icerwillRaia§1d1e, canteet faonge €2 vandl  be

transferredt the.frame. 14 and CII‘CUI'[ bo 2. Thus, t farce se by
the sol derSer'é]Iafnfouséﬁ“f%c thg Aiams | edevmvete {gﬁ ofom W@ﬁ%ggl‘oﬁﬁ?ﬁg 3gl

Thus, the BoRtaains@he®irddit Bb&dNL ARy a@ﬁﬂmbéeﬁﬁ&daﬁﬁmw@merﬁecé&% ig fer The
shel f hei ght 46 is sized to allow the contact arns be biased to the

desired | db‘ti@féﬂ‘ﬂ@olﬁ isiagainahherrircpi hoardrhy sill §10th§qu11 mghé@rtft;y biasing efgthehe
hel f h f t of
S "o Py PSR e flon bEBRERd B, R TSR ¢ e

cont act aﬁmsﬁﬂe@twtmdﬁmlbw@cﬁiﬁﬁl b@ed AP0 This, tRY forv@iecaibyakesatie: bdllRe
illustrated enbodi Ee is intended for use with a cl anpi ng system that
provi des £00S sewFrlsdomddimaiid togp pisAetermingd frpl o sk Sieptantact Ramy &y greanmd

keyways L8 Ushd8eshBq ane 14 are sized such that approxi mately
35 pounds o%s (?o?)g)gi are Suseggétjg&gl ide the housing 16 and frame 14 with

respect to eachlhetshelf. heghtwity isofizek anpllew thé kenfactr arnsu82do the Hiased tal the of

t he contacg of .the illustrated enbo y he 65 pouynds. Thus,

the 100 pdGHe PR IRFIHPaE TodTEwd S Abr ISt Do deiae el Teient “Boar o

12 and pregedllty thi A&t SR ARIm WdBotdin of e DXL DalS 94 eHRRPHd oWk ! not
damage the solder balls 94 or inproperly position the contact arns 92 once

t he frame tippfdhe centadiarme P2 eihien throeongact arms %a@blyactﬁddzmdcamgdtanmet By

conmponent a n r trical ni.cat i The
ability o?”a&hgh%xg%ggeg? ﬁﬁat%{ouse{nlr]?gg]fge ?os Irlrl{[)e\?gie‘?g "Ese\}%lﬂ't %nggl??é %%S?%r

hel ps accaohutprévddespldioasiiundd of élaindliigl fotae. By Wag ofiekahiple Ofhe tdags sl Bgiwadal | s
94 after reflow whlle mai ntai ni ng .the force on the contacts 90 near the

desired | & the housingd 6| and feame b%éietﬁf%ﬁﬁl Suvlhéhaéﬁﬁ@’pxmaéfrlyS?;go@ﬁdsmf HRESE &k so
i ncl ude apigl sﬁﬁgtlﬁllﬁgﬁag?é%? Ol it b&gt 4@3»@@%#&%&9 the

socket 11. Figures 14 ustrate t e’ pi ck an

the force used to bias all of the contact arms 92 of the 111ustrated embodiment may be 65
pounds. Thus, the 100 pounds is sufficient to move the frame 14 toward the circuit board
12 and properly bias the contact arms 92. Any excess force applied will not damage the
solder balls 94 or improperly position the contact arms 92 once the frame 14 abuts the
circuit board 12, thereby protecting those components from damage and providing proper
electrical communication. The ability of the frame 14 and housing 16 to move relative to
one another helps account for potential variability in the height of the solder balls 94 after
reflow while maintaining the force on the contacts 90 near the desired level at the loaded
position.

The electrical system 10 may also include a pick and place cover 22 for shipping
as well as positioning the socket 11. Figures 14 and 15 illustrate the pick and place cover
22. Figure 14 illustrates a perspective view of the frame 14 with the pick and place cover

22 in place, and Fig. 15 illustrates a sectional elevation view of the pick and place cover

22 taken along the center of the pick and place cover 22.
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22. Figure 14 illustrates a perspective view of the frame 14 with the pick
and place cover 22 in place, and Fig. 15 illustrates a sectional elevation
view of the pick and place cover 22 taken along the center of the pick and
pl ace cover 22. 8 The pick and place cover 22, which nay be nolded froma
pl astic such as Questra EA535, 30%glass filled syndiotactic polystyrene
avai l abl e from Dow Chem cal, includes a top surface 130 and cover arnms 132

extending fromthe to rface 130. The coyer r 132 termnate in
retention porti ! lgglf“fﬁ]ﬁ?e %‘B’Gbgia‘i’}@c H\(‘FW&O@%{IE?IHMIEW@SG“%%QW%
frame 14 tma b dodhgag fﬂl%dgsgﬁdig{aéﬁ@gglgk’tg%eng%géi{hbﬂal A6 P&bg?g@mﬁcra@,%l&é‘es Wen

the pick and place cover Is pla rame cover arns 132
are bi ased wpt watade fl 30 mnd tcowersardess] 33f extéralisg fom thé tuptsitfadeh B30 efTRacboar
portions 134 al i.gned wi.th the cover gt ches 66,. af, which int_the
cover ar nsanfé»g??é?rm‘ﬁé}? & fﬁli@tll‘)nll’r?ﬁt?%gazgﬁgiticPPB“?ff‘tetvfﬁlg_} &ﬁf""?ﬁgﬁmﬁﬁ Or}
securing tthefiaineK 4a0Bold 86 PickAME pladd cberPRas @lacEQh tBI¥rRAL NG, Wihe e E&'kng 16
is slidinto the frame 14, The above described interferences for the keys

and keywaysidplaceeverddss alpcabomily franeaid. e eavepamnirel Rowe biaged awhrdofom
i o1 Ol Qlack 19 30 o AP o e RS B S Forsd bt luc ToRR

into place on pi C ace cover

conveni entnosdhies &6 eattwhiclypaip tied ¢dver aman Bl teyurfirto itheiP Onltsiided TRERI@N PIHREDSS ,
such as with a vacuumat the end of a rqghotic arm and al so provides
pr ot ect i orfRERPaPlSeEBHISbE &1 PR GOEHI BN RECCTo pl ace the socket | | on

a circuit boar ‘#o}ﬁ;mbﬁglﬁ?%,%ﬂ&.‘h%ﬁsiﬁ 162 bR AR HLHBYE B ASenthol D eBlfftgand
pl ace cover 22 an sitioning appropriately. Once the socket 'sIn
pl ace, t hentpifetencesdor Hedoys end keyv2smiyhdkosagi 16/asinfipped4 dbép théftidueing

particul ar, el enents, e i nents and_applj cations of the. present invyention
have been ‘SHEWR Sﬁﬂwgﬁg%?ggﬂ)%ng‘mtlﬁwd}‘ffyﬁé &ﬁéﬂé’?aé‘f’ &oyer lsc‘iiE‘F SRAPPER 40t he
i nvent i on plgeen thel frdthd 4. thes SbR afl @F&ehrea%ﬁ bERERAS ITBYRBiARNGRY hhose

skilled in the art, particularly in ight of the foregoing teachings. For
exanpl e, @dpfatberemenvaliyferde aptabtomatethprocess, $shtasmithsavicwe afthe kad of a

processor ;e ISE Lo pEOMAGLod AB b HFonl NEIGPON, £hanabng the ) ocati on

of the shélf, or using a contacting s

cont act ed sbyket & onpr cieassdard 112, the sbélet @b engy bonimingd & sashg thepepRgaded
clainms to cover such nodjfications as incorporate those features which
come wi t hiP/PCE KBV 4rang Pesitioning sePwPriplely. Prepdhe pesket bl is in place, the pick and

place cover 22 may be easily snapped off.

While particular elements, embodiments and applications of the present invention
have been shown and described, it will be understood, of course, that the invention is not
limited thereto since modifications may be made by those skilled in the art, particularly in
light of the foregoing teachings. For example, a different surface other than the bottom
surface of the processor may be used to contact the frame, thereby changing the location
of the shelf, or using a different contacting surface on the frame to be contacted by the
processor. It is therefore contemplated by the appended claims to cover such
modifications as incorporate those features which come within the spirit and scope of the

invention.



CLAIMS 1. An electrical socket conprising a frane having a bottom surface
configured to abut against a circuit board, said franme including sides
surroundi ng a processor opening, a housing nmounted in said franme bel ow
sai d processor opening, said housing having an array of conpressible
contacts that extend into said processor opening and bel ow said bottom
surface, characterized in that. said sides include shelves extending
parallel to said bottom surface, said are arranged to be contacted
by a processor that is installed in sgiﬁﬁﬁgocessor opening, and said

shel ves are spaced fromsaid bottomsurface at a di stance which is pre-

selected t I rrumco ressw | oad which can be applied to sald
contacts %Cglr%afc%%cgﬁ PraPiisg 3 ﬂﬁv'g%ladb?}%&é%?f?e Bcﬂ'g'ﬁl“'

The el ect raimabgamﬂeectlrcoft bord| mxdfmher:mlm:ﬁ@sude@emm@mgs@x Boceledd)r érmuglt ed
in said el ectrical ket, of claim 2. V\/ner I n sai ousing is

. 3. Tr} §o (?1
int erfererﬁ@owr}gt WEutRd 1h5394d Tramg helow, RRIF AHOresSeToReliINGy S7 @Quﬁﬁ%l avaY Ep
slide sai chrmywsfld@mpréssﬁm doritactaehat extehdan®l s6d prozasscs aplhihg Bhddeidvinsdidor 3
wher ei n one,of me, and s%hdkhou5| ng has a key, and the other of

sai d franm@ 3R %‘?aae rF&&EICFES'Zﬁ% orrespondi ng keyway that is slidable in
said key. 5. Theaiccsided nclodé skeicdetxtodding paraliel ta\/eaaeionomaéuﬁak@mmysﬂeﬂ&sa

crush rib that provides n.interference wher eby a farce
ot be b eahie bl eortiined hEaurhereen MebBaithlati i RRkSate tor it
socket of amdysaiheshefves heee mpacadiiog ehidi btonheusade anahdiefans&ivhictc @nbest s
|ncludesa for. engaqging the circuit board and resilient
contact ari ec&eé;lr{o IHE;'L& aX'P“HEg B&%B%gg%? _Ioaf{ W#‘ﬁh °@P3&% PP@'&P%O%@P ORjACts ny
one of thevieEneaetprogessbaisisstélisdtiheaidipnadesgorupehingsi ng arns nounted to said
frame and arranged to provide a force that orients said processor in said
el ectrical socket. 10

2. The electrical socket of claim 1 wherein said housing is slidably mounted in said
frame.
3. The electrical socket of claim 2 wherein said housing is interference fitted in said

frame, whereby a force must be applied to slide said housing in said frame.

4, The electrical socket of claim 2 or 3 wherein one of said frame and said housing
has a key, and the other of said frame and said housing has a corresponding keyway
that is slidable in said key.

5. The electrical socket of claim 4 wherein said keyway has a crush rib that provides
an interference with said key, whereby a force must be applied to slide said housing in

said frame.

6. The electrical socket of any one of the preceding claims wherein each of said
contacts includes a solder bail for engaging the circuit board and a resilient contact arm
for engaging the processor.

7. The electrical socket of any one of the preceding claims further including biasing

arms mounted to said frame and arranged to provide a force that orients said processor
in said electrical socket.
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