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Application No. Hei 10-189191 includes a socket base, a base seat and contact pins on the

socket base. A BGA-type IC package is received in a recess in the socket base. The contact
pins are scissors-shaped with planar scissors portions. The contact pins are arranged in a grid-
shape on the socket base, with the scissors portions extending upwardly, and the IC package is
) loaded on the scissors portions. The solder balls of the IC package are located between the

scissors portions. The base seat has holes into which the scissors portions are inserted, and the
base seat is advanced and retr_acted relative to the socket base in cooperation with the op;cration
of a pressure cover. The scissors portions of the contact pins are brought into contact with the
solder balls as the scissors portions are rotated to the balls. This IC test socket has problems
caused by the scissors portions of the contact pins being in direct contact with the IC package.

Consequently, the movement of the scissors portions causes the IC package to move in various

directions from its initial loading position in the test socket. In addition, when the IC package is
mounted on the socket, the
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testi nd)lﬁn@atp@ielkthgmbldeltantampdﬂlms wWigoh arevdhéfied in firdtend eatond hotirdntaliditesties a
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act uat OP%/-B dE%“‘s‘SGR‘E!”(O‘Q%”&ﬁP?@Vﬁg’Ckage |s be g |nserted into the package.
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term nal portions. The contact portionS are = di spose and xpose I n

r ecept awving positiregegiact with¢hd ©lgexdalige sol der balls. The contact portions
of the termnals are bifurcated to formpairs of opposing jaws, which engage
the sides of solder balls inserted therein. A spreader nmechanismis novably

oppos: CLuHmai T EERLRBR | DL R TCLTE & Sphce i nto. whi ch the Sol der
e O bt A SRR e o kol e g o .
mov errerifor testing T pgckagesihat kave an away of salderttadls trecept acl e.  The cover is
operatively ﬁg d ag gcq 0 thchprgsrr]alelt Eegt?t?o%elg to%egrgel IesalTntngroved test socket for testing
IC packages that utilize BGAs, wherein the test socket includes a plurality of bifurcated contact
pins that open evenly under pressure of the actuator of the socket as an IC package is be: .g
inserted into the package.

In the exemplary embodiment of the invention, a socket body is provided with a
receptacle that receives the IC package. A plurality of terminals are mounted on the socket
body, each terminal having opposite contact and terminal portions. The contact portions are
disposed and exposed in the receptacle for engaging the IC package solder balls. The contact
portions of the terminals are bifurcated to form pairs of opposing jaws, which engage the sides
of solder balls inserted therein. A spreader mechanism is movably mounted on the socket body
for spreading the jaws of the terminals in opposite directions to open them a create a space into
which the solder balls of the IC package may be inserted as the IC package is inserted into the
receptacle.

An actuating cover is mounted on the socket body for movement generally toward and

away from the receptacle. The cover is operatively associated with the spreader mechanism to
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| noperative positio thereby releasing t ture of
the inviallsion is the provision of a loading plate in the receptacle of the
socket body. The |IC package is positioned onto the |oading plate. The
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sectional view taken through an IC test socket constructed in accordance
wi th t epepative Popities tohold e X package inthexecépdacle. FTIE caver is effective tplnasvedhew of

the | oadjng plate of the test socket. of  Fl . Fl 3 is_.a front

el evat i '6R "gfrﬁﬁ% %‘? 4} JOPEIANVEROSTAR, mgfegﬁ’ﬁée‘fsb‘%ﬁceﬁ‘ﬁy phdageof FIG 2;
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t he soctkesockst bddyaIhedCopackagetiepdsitidned onto the loading plate. The retaining mechanism

includes at least one retaining arm for holding the IC package down on the loading plate.
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Other objects, features and advantages of the invention will be apparent from the

following detailed description taken in connection with the accompanying drawings.

rief Description of the Drawings
In the course of this detailed description, the reference will be frequently made to the
attached drawings in which:
FIG. 1 is vertical sectional view taken through an IC test socket constructed in
accordance with the principles of the present invention;
FIG. 2 is a top plan view of the loading plate of the test socket of FIG. 1;
FIG. 3 is a front elevational view, partially in section, of the loading plate of FIG. 2;
FIG. 4 is a side elevational view, partially in section, of the loading plate of FIG. 2;

FIG. 5 is an elevational view of one of the terminals of the socket as it appears in the test
socket of FIG.1;

FIG. 6 is a side elevational view of the terminal of FIG. 5;
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socket of FIG1; FIG 6 is a side elevational view of the termnal of FIG .
5, 3 WD 02/19471 2 1 FEB 7005 PCT/USO1 /26704 FIG 7 is a t@p} HE 200w of a
term nal wappppdey Plate used in the test socket of FIG 1;,.5 IQ?JS a
front elevat]onal view, partially in section, of the spreacFer ! Bt FIG
7. FG 9 FOd7 isiafepalan aew ohaterminalwpropdertplate bsediin theetestisocket of FIGd ;
spreader pl ?_.t“s gf %G %; .FI ? .10 is, f,ragrr,ent ed, partial sectional view
of a pair of Ye} ihput elgvational view, pagiallydn sectien.of the spreader plgterafdISol der
balls of an ' ' . - { S t, FIG .11 | ectional
view si m ol G Frifaepleiahliiel My Bplos REOE Nl e ol LG 2
spreader pl #16, RPIseablghtbntéacpaaat Sefiof] Wewdf d fif SRERIAAL 5f HoTs bockdl H1e
I ew o I 1, taken a

solder balls; FIG 1271s a vertical sectional ong
| i nes FIG.1Pengagingatvo solderballsatfiandC pablkagedndertad tlie theaedt yadlieng cover in its
el evated ing lve position; FIG 13 is the same view as FIG 12, but

t
i|lustrati nEP(S-Lﬁ is asectionalodew synidar tgdbatos F8Q. 10; betfiilusteatingthe wedges ofithe t he -
d te f di ng the j f the term.nals; FI.G, 14 is th
P e adhuefie blied Sheating 6 citacsigt ShRetmpinds wat boavBe sedrabils | depr ossed a
oo t . ST & . bl
The. came vi BT isdfelal btiEihl SICRP o £FICL1 1ok Bl DT PANA Rl lhiracfhg '

same Vvitruest sodkefactddtingsvenih it eld%ﬁteﬁfiﬁépe?ﬁﬁ)é%bsiﬁeﬂ;er depressed to its
initial position as shown in FIG 13; FIG 17 is the sane view as FIG 15,

but with thEIG.dshtissrsame dew es FInl 12y butillustssing thetestabtiaicover defitegsedkage t o
be nmounted. ip the socket; and, . Fl 18 i.s enl arged detail view of the
cont act¥ F‘ﬁgﬁﬁo W??) espesadi plate forspreading thejaws Ofg’eéﬁ@agélﬁ'ent with the one

of the sold | : e ' r.iQtldon of e Prefered -
Enbodi ment Ezle(?'g?r’% %"O{ag?eg’l‘é&ﬁﬁﬁﬁg’ P‘r‘\{/@h%‘ﬁgiﬂg’e%%ﬁﬁgweﬁﬁﬁ min

socket depjeszed alisiande & GptattRsiretadfing bfths bEMk r@GiniE théechR@eage 22 which

i ncludes a conductive array of solder balls 24 arranged on a bottom surface
t her eof . SuElG.d} i themavieagewv af Fih 1, butwith det 1€ aCkage rtemblvedyri d array") -type

package. Th est, socket 20 ingludes a djelectric_socket body 26 that.
defines a rggé'dtédﬁ SAme; VigYY as Ié%g%vhgt Wit thedesh seqkstgovenrdepressedhtodtsdgitiabo i s

nount e I ' ai£ 30 and the socket body 26 includes a plurality
of ter%)s%rgasssg@?hgn?@(%ggge the solder balls 24 of |IC package 22. A

FIG. 17 is the same view as FIG. 15, but with the test socket cover fully depressed to
allow the IC package to be mounted in the socket; and,

FIG. 18 is an enlarged detail view of the contact arms of one of the bifurcated terminals
in engagement with the one of the solder balls of an IC package.

Detailed Description of the Preferred Embodiment

Referring to FIG. 1, the invention is embodied in a burn-in socket, generally designated
20, for testing an IC package 22 which includes a conductive array of solder balls 24 arranged on
a bottom surface thereof. Such an IC package often is called a BGA (“ball grid array™)-type
package. The test socket 20 includes a dielectric socket body 26 that defines a receptacle 28 that
receives the IC package. The IC package 22 is mounted on a loading plate 30 and the socket
body 26 includes a plurality of terminals 32 that engage the solder balls 24 of IC package 22. A
spreader mechanism 34 has a plurality of wedges for spreading terminals 32 to engage the solder
balls, as described hereinafier. A retaining mechanism 38 holds the IC package 22 down on
loading plate 30. The spreader mechanism 34 and retaining mechanism 38 are operatively

associated with an actuating cover 40, which is mounted on the socket body 26 for vertical
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spreader nechanism 34 has a plurality of wedges for spreadi ng ltF-]EEi 'ﬂil s 32
to engage the solder balls, as described hereinafter. A rdtaint 20 chani sm
38 hol ds teodi@4package 22 down on |oading plate 30. The s §heEChani sm
34 and retaining nechanism 38 are operatively associated with an actuating
cover AIRCIRIRFAMEIROVement wlattys theretosin dhedirdstons ofarowr "A'k riniessdnce} depressitg
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generally rectangular and has a top | oadi ng sur 30a he 1 C
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22 downloadivtgplate3di Mhe guide posts 3fecontighied, profeibhowith @hanfed ibbiae bizeaagkage 22
is |loaded downwardly in the direction of arrow "B" (FIG 3) within the

gui de p&hwt srespgaged bytthecorpensiof theslr paskage3an ofder teguitle thei I6gpackage 23 wnA
lurality qf ball-j ti , | 6, f d in the | oadi
Dl it o 1 oitor e pirtpcs ba of B ESeabite s e & haskone 21 frdontsasiommyediyin
d t Eila&rf'o b i~ oY cateds i1nal.s 3 t
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conductive netal material in a manner so as to have a certain anoun
el ast i cplaje fopseskiving the selder bally 24 (BKB d ) ofithe i€ pedeige?22. BodideP ® dwebmmotiste

| oadi ng pl.ate 30, and each termn nal.ipcl]uges nmounti ng base portion 48
havi ng g%rbéf"é' ﬂ@n{agbgrﬁns@tée%pﬁg b%\)‘ﬁﬁb’?&‘l‘i‘g@, ale,pasgages W*lgtf aigpagr, thate
mat er i akheo%idﬁp L s88ba1€6- A tail portion 50 of each terminal 32 projects

outwardly tTromthe nounting base portion 48 of the socket body 26 (FIG 1)

for inserti oRefenting sow &PPIGRSi aad &, badhaerniingl 321k ffr@Ed of EsnduktiPORe@] madaf or
connection, as by soldering, to a circuit trace on the circuit board and/or

i n the iha BiagRer spes to haxe giceriaia Amsyntofralasticity) oEachderntnal is disposed irf thespcket

i f i s, f . a.pait of . Th
onpos ¢ Bahgs BloBTheioned it 30,500 Fich e B S Ghsa BeshBon 48 1
arms 54420dp b ASaibfiipThéth UBa A skivifshind, dPEtmefvied SngBBhB! A Akl Nr36ikel bofy 562

t her eof .
26. A tail portion 50 of each terminal 32 projects outwardly from the mounting base portion 48

of the socket body 26 (FIG. 1) for insertion into an appropriate hole in a printed circuit board
and for connection, as by soldering, to a circuit trace on the circuit board and/or in the through
hole. A bifurcated contact portion 52 projects from the opposite end of base 48 and is formed by
a pair of contact arms 54. The contact arms 54 terminate in opposing jaws 56 at the distal ends
of the arms 54 and the terminals 32. These jaws 56 are pointed at contact tips 56a thereof.
Finally, a pair of opposing spreading shoulders 58 are formed inside the contact arms 54 and are
spaced inwardly of jaws 56.

FIGS. 7-9 show the terminal spreader mechanism 34 which includes a rectangular
spreader plate 60 which has a plurality of through passages 62 that are separated by partition
portions 64. As seen best in FIG. 8, the partition portions 64 form downwardly projecting

wedges between the passages 62. As will be seen hereinafier, the contact arms of the terminals
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Finally, a pair of opposing spreadi ng shoul ders 58 are forrgql Fgagﬂ) the
contact arns 54 and are spaced inwardly of jaws 56. FIGS. &-19 he " .

t erm nal mechani sm 34 whi ch i ncludes a rectangul r plate
60 whi chvﬁ(ggﬁgﬁgfur ality of through passages 62 that are 2%%%@2‘{@3%@3,

par ti t i3arextgpdrihioqrassa@ds 6ZAund elenwbdgds 6dnrddffectife td $prefdahé jdw st tROsinsgRs 64
formdowwardly projecting wedges between the passages 62. As will be seen
her ei natspense tohéERTHE AL mavement of thi epreaderiptate 60.5ApIraiGR{H06%Es $OPOHEE 9471

to" ’SSE ey St et ”%gk%é@fcﬁ%%?@%%aﬁéityﬁ&&eh%%@ég‘?sd%if@Eé‘eﬁ?b%%fiﬁﬁé?t ve
ohr caddr Hepiingss &etlProhbd vileBPRRPARERRE I bla nf RARE Dale SR o
i N Fl Ggprifg-1d4aan8 Brbats phife 60.cTREGHdePpeteis IMaRA Ueﬁ@aﬂ?%hﬁlg phAgy0 26 and the

spreader pfate 60 to spring-load the spreader plate 60. Th&€ spreader plate

is |ocated [HGSal0dahdailshgy Heagmitidpal felaGonshipbetnden tht tedadialt B2 adspréddenal
rel ationshiB between the termnals 32 and spreader plate 60, |IC package 22

and solpdate 68210 package 22 anshsoldes brls 24.i In pasticulas, ¥ cambe $egn that theeontagtarmsrsds 54
f the terninal ject t h th 2 of t d | at
2. o o o b 57 BR 0 e AR o
arns o : el mnal s.
f G Soebfnt PR b iifheloptvoct M laP R itefigpRigih shORi® 1LY
24 of tsprealiingnbeiides S82f thierminaR. FIGERNdHowR!thé nfithal fawdel' REsHAg e siies hed

downwardly in the direction of arrow "C' (FIG 11), the wedges 64 nove
downwarcdithe soldey bainhgEthedC packaget22e Whancthel sprgaden platel€d is depressedicn pushedi des

f the t ' | . tact . 54, ' t t act 4.t

out v oy gk Bk hierics Sharest Ch Ip00) B widiee OF Greve downpReiE I d by
"Dy : : i : . bal | T d

bal |5 Speapsant with bhe GBS RIS 8 e Taside ST €hindEopaof s 53 T, O°1

22 is faggeslife Gmitdct hingssPlotmele mithardlPaid sppsidahe jawslBicas oppesitedereainstas ai Nt s

of retaining nmechani sm 38. Wen pressure is released from spreader plate
60, t hendipatedby atews FDG(FIG. 1p)away fremdhe sideleof the selderdalls 24 k Thpsaldet balls

55, ancvi BRI dejeva 370 7 SRS 196w e [rupeiaRedR it Reei by IR of cach
o e 8 o Y0 50l S S5 g B o
e g oste s i ST Bl s s oL
suf f i cirempvipgithnwedgss 64doomthsirengagement with thospieadingshovlders 58, andthelcontaetckage
22 and ag'rrlll(sa SHD a%g _riTeF\nrr]stSGO \fmﬂ rzxil\gxsre ggck%w%x%?y toward each other under their own resiliency.
With the above description of the movement of the terminal contact arms 54 and jaws 56,
it should be understood that the jaws 56 project upwardly into the ball-receiving slots 46 of the
loading plate 30. (FIGS. 2-4.) The solder ball-receiving slots 46 are sufficiently long to
accommodate both the solder balls 24 of the IC package 22 and the movement of jaws 56 of the
terminals 32, as described above.
An actuating mechanism 70 for the spreader mechanism 34 and the spreader plate 60 will
now be described, primarily with reference to FIG. 12. The actuating mechanism 70 is effective
for moving the spreader plate 60 up and down to open and close the terminal jaws 56. The
actuating mechanism 70 includes socket cover 40, a pair of cross links 72 and springs 68 which
bias the spreader plate 60. The test socket cover 40 is mounted on the socket body 26 for
vertical reciprocating movement relative thereto as indicated by "A" in FIG. 1. A pair of cross

links 72 (FIG. 12) are located on opposite sides of the loading plate 30. As seen in FIG. 1, these
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t-erm nals 32, as described above. An actuating mechanism ?01f Btzh%spreader
mechani sm'34 and the spreader plate 60 will now be described, prinarily
wth ref epgy@foig FIG 12. The actuating nmechanism 70 is e%ﬁﬁfshi’/f‘ﬁmf or
novi ng the spreader plate 60 up and down to open and close the termnal jaws
56. The cmss bimitsi 2gnoiedbapais of k¥ ersidh adé 34ts oThelevaahefts 24%, ara ppavidedat ong @fils
l'inks 72_and springs 68 which bias the spreader plate 60. The test socket
cover 40fthg TWG‘FR‘@gerﬁS {4rcangotdbe tin péditiom gleprspsing portionnT6 arsqirpvideston thy

ke, 790EANERS PO 0o s lannttt raaBinspiondentluh g Al 30, s
ks 79 idind BGRRn74h & ohoget ot flets e b7y L NGl ar S el

provi dedOsbf cower £0)dLevef shafie 74€ arefidried int6 Yeied halés\ (10 shokdl)-forriedeid dbdkepN,
depressing portions 76 are provided on the sides of levers 74a and 74b and

pr oj ect body2s. fllevarscafand 7dh geapingiableabad dhe levertshaBe . Thir levers @tersect baghed
at opposite | evers 74a and 74b sl.ide al ong an

sliding portions 74b ends, of ¢ )
“nner  SOIEBE, 25,5hACPESSDE Papions 0 of therlayars ae Beoughe il seske viftyh wirfaes en

hol es ( ' 26.. Levers 74a and 74b.are

pi vot ab%g%%ggl\[g&zq1d:égﬁ%@%ﬁ%ﬁ%&%é%‘?ﬂ@%\%?‘gmgwggﬁir er'giﬁﬁ covst ﬁ@}s and, as
such, dﬁﬁﬁﬁt%ﬁbﬂ@o@&tbw@e%ﬁh%eﬁ#aﬁlgnﬁmngw@fé%m&wma?tm Bciwitht D @
surface on spreader plate 60, and the |levers are prevented from sw ngi ng

t her eoviamer stinface 40eof thé cower 46punt ed on socket body 26 with the sliding
portion 74d of each_ lever 74a,_ 74b in contact with inner surface 40a of the

cover 40. Ththeprsrationy{ the agtuatingaperhenisig 70momanilkbs descrbsd inirelationetodd S8y i bed
in relatdon 12 and. 13, EIG 12 s a state erein.spreader
blat e o B L 6572 shoves Rt Whscfip Sader At B9 & & 28 wEpg L PR ERL Siher ¢ ne
spr eadefri®! 13tsRoivs a! - 56 % ATy B¥-1 :
B o A e R Pl S e T
t he upphlrwer limii gosfiiomi tWhen thh cvweri40 ifdépressdt] aridiewsteddonawaedly ifionsthé 4ppef
| evers 74a and 74b slide allan&pt he inner surface 40a of the socket cover

€

40. Dur limg positign shergEnk1G. ¢ sliding podigns Fadobleyers 74pand 74k slidenlang by

haf t the d ' ] 76 Wil | t

ot o cBnertebd M 871 SEREFEY el fh. HBlrids R i Gythont, AERNER by bRV 38 o

pl ate Gfheirliier WRGGTAC 8 HIPUR dePRIIHEPSi¥nSF6 Wﬂgg ERTCErRAde} FlafRb0C GpRieCSSeSs

the springs 68. When the depressing torce on er 40 1I's released, the
spr eadethepiedges GO(Figs. pudhext infpgmi dith theyspréedef platedid, tife wdigesfd imoge 68. O
course, ,verti c¢al vement of the spreader plate 60 _and the wedges 64 is
ef f ect | Yovaverdlyas eader plate 60 compresses the springs 68. When the depressing force on

cover 40 is released, the spreader plate 60 is pushed upwardly by the forces of the springs 68.
Of course, vertical movement of the spreader plate 60 and the wedges 64 is effective to open and
close the jaws 56 of terminals 32 as described above in relation to FIGS. 10 and 11.

The retaining mechanism 38 for holding IC package 22 down onto loading plate 30 now
will be described in relation to FIG. 12. Specifically, the retaining mechanism 38 includes a pair
of pusher arms 80, a pair of depressing posts 82 that depend from the underside of the socket
cover 40 and a pair of coil springs 84. The pusher arms 80 are arranged on opposite sides of the
loading plate 30. Each pusher arm 80 includes a body or arm portion 80a, a hook portion 80b
and a spring engaging portion 80c. The pusher arms have pivot shafis (not shown) that pivotally
mount them on the socket body 26. The springs 84 are effective to bias hook portions 80b of the
pusher arms 80 inwardly toward each other over the top of the loading plate 30 and an IC
package mounted on the loading plate. The pusher arms are effective to hold the IC package
down onto the loading plate. The IC package 22 is sandwiched between the hook portions 80b
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close the jaws 56 of termnals 32 as descri bed above in re,ézat Ega/{é@ FIGS. 10
and 11. The retaining nmechani sm 38 for hol ding I C package ﬁto .

| oadi ng $1039y now will be described in relation to Fl

Speci fi cg*(?y?lt h]e retaini ng nechani sm 38 includes a pair %qﬁﬁﬁ%'%?mar nms 80,
a pai r obthegusherssins §0pod ke Bading plateldpend from t he underside of the socket
cover 40 ang‘g% pair, of coil, springs, 84. The pusher auras 80 are arranged on

opposite si operatiqr of rejaiping nechanisma® naw will be drwribed. WFIEH 12 illvsrates a2 body
or arm [l d.a hn n ' i on 80c.

The pugﬁlgarlﬁgl?%g avé‘ﬁp]{b\gg? Ogﬁ)g% ? ggf)ﬁg}% p%’%@%ﬂm?ﬁglt]wgiit&@g%’@rﬁg%%h{’w{‘ﬁ@m on
th ehelo T | 18Rl i L ' 80b.
o 1 he L Ay R RSt M SRR Oy B2 R e OO0
| oadi ng0ptebeught intedinitial béntagadihabe engugivigopbraons $0: dfoRcirbierdriis 80, FIG. pysher

arms are effective to hold the | C package down onto the |oading plate. The
| C pac iinstrates aiforthernondition whsesimthsrdepressing prstp 82 of thesoge#Ohaze totmed 05 WO -

(12/ 19471 PCT/ US01/ 26704 . .of th usher ns 80 and the | pading plate 30.
The opBFaler GHIDED pekast e Srint Eesmings R move schogk perions 0 of e 12

ol d ¢ REHEE A (iR Hant Aitafloier: SRR CRAGHBS o 16p Brant MpabigSplalea * ©°
condi t hgs, Wierestdints ba tEIT fRKRDDAE rémEved)bind 1R 16P4EKage 49 ridyeodli bt | Nt o
initial contact with the engagi ng portions 80c of the pusher "arns 80. FIG

14 i | blithertesteacket.f Whendhe depretsing dorcehien eover ¥ arciefrasesls theguplnes taam$820 of t he
cover 40 have, rqtated the _pusher_arns 80 against the biasing of coil
spri ng§°“8‘2“f%ieﬁ§‘9 1%?&0@%@%%%@&%@“&3@9— b.nms outwardly from

Costraimts anebpbiifioh ot BRGKRR S € pAlkapBBa Biro' EF 0 ARESTR Boph Bed IRy *he™
liftedioyy. MG wshcswﬂ:enggﬁﬁve YRt s 6f HaRberRs izﬁgviihqw&%epﬁ £, grare

rel eased, the pusher arns return under the biasing of co springs 84 to
t hei r plasé 60 intheinampper lim#E pGitic3. ThHeavedges 64 bbtheapreades pldte 60 areldvatedackage 22
into test socket 20 j,s sho best in FIGS = 15-17. FIG 15 shows the
| noper Aartie ©ahesmTpading thovlders of semiinals 82 p it fregais 56 61 th terminalp 3 atedin

plate §0.] Lr L | t.i .qdN es .64 of the reader plate
0" ar o 1 adedPr etkPaliostich by S8l b DG 10" Gr BEAEF 0 henaiin BP 6P BS°0 " Pt
the | ay&aiafhgihedhaRishid3% AebissedInwindly ﬂfe%nrspﬁh%sﬁﬁﬂas%eﬁﬁmtﬁﬁbpw tions as
shown in FI 10. In addition, the pusher arns 80 of the retaining

mechani sns FBGalkeilhiststesithesocketitoyeb 0 depressed lin therdiregiorBef amows M Innhisl G 12.
FIG 16 il.lus ratgg e socket cover 4Q depressed in the direction of arrow

st
"E'. | BOHiHPR thpwefges i, of ihesrradgratats S0dmve heensppuediawnyyadly inlo ergagemisadn
moved ¢aMe E]SjrleXdlhE 0ot i 98 BFetminals 32 as shown and described above in relation to

FIG. 11. The wedges spread jaws 56 at the ends of terminal contact arms 54. At this point, it

should be understood that pusher arms 80 still are not pivoted outwardly and remain in the
position shown in FIG. 13 and described above.

FIG. 17 shows the socket cover 40 depressed to its lower limit position and where the
spreader plate wedges 64 have completely spread the jaws of the terminals 32 open. In addition,
the pusher arms 80 have been rotated to their outermost position as shown in FIG. 14, so that the
IC package 22 (FIG. 17) can be inserted into the test socket 20 with its solder balls 24 inserted
between the spread-apart and open jaws of terminals 32. It can be understood that the IC socket
and solder balls are inserted between the spread jaws in a continuous linear motion as
represented by arrow "F" (Fig. 17). When the IC package 22 is fully inserted onto the top of
loading plate 30, cover 40 is released to allow a sequence of actions to take place. First, coil

springs 84 (FIGS. 12-14) are effective to pivot the pusher arms 80 back inwardly so that the
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with the spreading shoul ders 58 of terminals 32 as shown and dej:fcgi bed above
inrelation to FIG 11. The wedges spread jaws 56 -at the endst B 2005 nal

contact aggRRds7yAt this point, it should be understood t arnms 80
still are not pivoted outwardly and renmain in the positi OE%HSW?‘F? FIG 13
sm

and de ogtiensSpb. engags, the ppgH dGpackagesdc Kdts asures thedttdOrmskam it heldt s

| | i m iti d .th d | d 64 h | et el

pr ead 4R SEREIGPROES oa i drding Piste SBeIors it of R EmmEnes pisBe hedolier 50

h b t i Lt in FIL.G, 14 t hat

the. 1 Cms 2l SSBhY, she Sl pHp TR, B8 3plebdH ol SRR opBerdiacd vnsF i

i t's sollieit pbsitibs whdcH wikdrbws sprogicypRife 3 RUgAL BRektn ﬁ)@gerﬁﬁﬁzg obﬁtg&l of
an SOl der a

termnals 32. It can be understood that the |IC socket s are

i nser t emBe e darminad jaws Hetlien move imvardhootvardueids othenwith ifordefgeainst the

repres 17). When_the |1 C package 22 is fully inserted
€.

0 Pt ot %@@?pﬁ@ﬁ%aﬁﬁ@% ﬂi(!ﬂFf&? Rackeg cﬁlW@r thg foregoing litcandg understood that theequence
i i i i 4 (FJGS. 12-1
of t oct i4iafer st 3 Enfhd e 1C b ke EPbesorSBE Hoal s S0 poensit e Hs padizen. e
2005 Y% : }
Qofie btk 4. PETS bSRds 364 Ok i@?&é:kgg% i &%ﬁ%rﬁmg%nﬂﬂs1058%%@5.%gg o the

package 22. This ensures that the age I's own Ssecur el

top of Hefrdithregiaph 46 erdRldasdidorergagingais selfietUatls Lr Kk ahahl, GRERE Preshigesol der
balls 24.  Secondly, the_coil spri Egs 68 push the spreader plate 60 back

upwar diapdipgssible damage 1o the selderialls 24 by thietdining mtechanisn ipubsidetiallyl at e wedges
64 fror&&%y&en the termnal contact arns. The termnal jaws 56 then nove
i nwar dify"towaid each other with equal forces against the sides of sol der

ballls 24 of RIe 14 Shaakea i coldibh WikrliR URAREE 96 of bndi@fhulE 1A ELARH wifld!

the pusher arns 80 engage the | C package ore the termna
engage dppesiteGifeacif age of thelsolder talls R oT4C pabkape@Ds lran bk bédn thitahd favkdskage 22

is held downwardly on the |oading plate 30 before the jaws 56 are rel eased
for e n@&é@gﬁ‘g‘w?a Pfgd%rd?aﬁe?t“ qysr thg confer olthg spiderball. ThedamnSthengege thesideapfithe

Cihet antIOR PP b 53kt sk Y o BE o0 FhStonh b P s Brstonsd | e
56 of ehebdlPddTep@bentdl By SovBRURARE Wb 929%92%&%%5%@2 T

balls 24 of |C package 22. It can be seen th engage-t he
sol der powited contast &ips b6 center of the solder ball. The jaws 56 engage the

si des of th(i p der. ball at ]ocations spaced froma distal end 90 of the
bal | beyond W@ {?ﬁwﬂ%ﬂo‘g&- SUVERGioTymay bg embadipd prothenspeei B fesmspyithout
doubl e4asAHRS s3h BY spifit o SatrhPRrRAIREES ﬁlgi%of.ohgeeﬂrcs%anl tlaxatm%é)sua%g

embodiments, therefore, are to be considered in all respects as illustrative and not restrictive, and
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the invention is not to be limited to the details given herein.



g .

poi nted contact tips 56a. It will be understood. that the invention may be
enbodi ed in other specific fornms without departing fromthe pwiFEB @ns
central characteristics thereof The present exanples and enbodi nent’s,
therefore, are to be considered in all respects as illustrative and not
rest rCEARMS: and the invention is not to be linited to the details given
herein. 9 2 1 FEB 2005 A burn-in socket (20) for testing an 1C package (22)
having an array of solder balls (24) on a bottom surface thereof,

. Conprisi Ngia RlysSe . i . f I iyw.ng the 1C
packabie: oA Byfiaf SBekeB205 eiRaininil P hRaC 0B) il b By B 0BT D)

each of the24)loardbottink sirfatk thededfebrghigingody portion (48) for mdbunting to

the receptacle of the socket bod 26), a contact portion (52) extending

fom he body p?:pcmbIG’TlBiZﬁgngingégﬁer&cl 28 ooyt Caschat@z) for
engagl n e SsO r e acKa e cont.ac orti on
( 5?_) “bei ng bi f u:‘é’i‘f’éﬁ&%ﬁﬁ'.é'?"f‘%lﬁgi)ﬁéﬂ‘%ﬂl‘ég‘b@ﬁp‘g&“&?@@@ﬁ“ﬁfﬁ% f urt her
erirne a %ilﬁl 3 4 eacn.
ot her forpengaglsngqyﬂgl@negwg?)ﬂé&?gm@?ﬁgﬁ%ﬂéﬁ;% '%iﬁte)écs]oi ggio?\lg%{l s (24)

t here bet weoeket badye(26) riantactportion (52) exfendmgfrdne tind braly podiign @8husd friteig

toward each other, Qut spaced apart from each other a presel ected spacing

to form a (h&iseckst body secenigcls (28 dar engagingdhe selder ballsi(2d)af thelG pagkege (54)

further di ' d fRoe,. sai L.ng. d 56); a
cpr eader  riZevant SnPiE ot BT g bilfialed S RRIALn pREp P pBRR RS 4
spreadi ng that firthep asfima pairsf dppbling fave (36 wWhirhdresiieAthobissddQowhtiddichhe sol der
balls (24) of the |IC package (22) to be 1 nserted between the spread

opposi ng jether fov engaging thesides pha mspeativeene ofithe soldeaballn@4) Beprbekwepn, (22) i s
inserted ifatao 8 spreader nechani s 4) including a
Ispr eader L&&f@gﬁgﬁ:@%ﬁ%ﬂ °§°‘§>F‘E}’£{H {:{5 S?Hv%’ﬁé é%wfrgffé‘&?)ﬁﬁé gugﬁﬁéﬁ& ;J h:ar gon
and extencupm ' ' ‘,%2? sthe term nal s
(32) and inpi nﬁ?ﬁ\fﬁggﬁzﬁgﬁﬁi&a [ ﬁg@ggﬁ%ggg&%g@% g%g“%é;r m nal s
(32), the shoulysss, sa@idcontsel axmps £3/4)i fahershivaigingrawiay £tons pachadhergo defineil ders (58)
and spreadi ng said apposing jaws (56) in response to novenent of the

spr eader pﬁa&?%"‘("éﬁ)g]gﬁlsz#'ﬂ'\/e to the socket body (26); a retaining nechanism

(1) oL, S RS Sy s 6 o AR i 0
spreading said opposing jaws (56) in opposite directions to allow the solder balls (24)
of the 1C package (22) to be inserted between the spread opposing jaws (56) in a
continuous linear motion as the IC package (22) is inserted into the reccptaglc (28),
the spreader mechanism (34) _including a spreader plate (60) having a plurality of
wedges (64) spaced apart thereon and extending between the bifurcated contact
portiéns (52) of the terminals (32) and impinging upon said spreading shoulders (58)
of said terminals (32), the wedges (64) moving against said terminal spreading
shoulders (58) and spreading said opposing jaws (56) in response to movement of the

 spreader plate (60) relative to the socket body (26); '
& retaining mechanism (38) movably mounted on the socket body (26) for
holding the IC package (22) securely in the receptacle (28); and, _
an actuating cover (40) movably mounted on the socket body (26) for -
movement generally toward and away from the receptacic (28) and operatively
associated with the spreader mechanism (34) and the retaining mechanism (38) to
spread the jaws (56) and to move the retaining mechanism (38) in response 0

movement of the cover.
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an actuating cover (40) novably mounted on the socket body (22(£) éﬁr
novenment general |y toward and away fromthe receptacle (28) {a dc alfjively

“ associated with the spreader nmechani sm (34) and the retaining nechani sm (38)

to spread the jaws (56) and to nove the retaining nmechanism (38) in
respons%\ t o Thowumein sogketiofiglairoemchiingspting mieans (%) horhally biasingisaidsocket of

| 1, Ly 84 Iy bi d_ ret

rechani sm ( SBakgk? Ec“”%B\B@Sﬂsu&sd&Sﬁhﬁwn&uq@ﬁéﬂp@%@@%&ﬁm in

th t of 40 ff t th

! e0CPt 2ok a0l A BRR M o) e FLASER I elang e e

package (22)mc3haﬂaﬁ(3s)rtaanm@ee&eggémtﬂ ﬁdléﬁsﬂa :h@légﬂék?g%?i)oad' ng plate
|

(30) in said receptacle and onto pack S positioned,
said retaining nmechanism (38) including at |east one retaining armfor
| ate. 4. The burn-in socket

I Bl i bl i
Contact armoRp e 88 gagéﬁn?@qu*%*‘n@%ﬂwﬁ%%%%%m&ﬁ% R acer

plate (60). & ledsbendetdinin aﬁﬁ%oldiﬁ aékageﬁ"(zﬂ Mamd)law&n@c gare

configured for engaging t si des o sal solder l1s (24 ations
spaced fronﬂapital ends of sald sol der balls  (24) beyond the w dest
cross-sections of said solder balls (24). d. The bumin socket of claim1,
wherein said actuatlng cover (40) I's operatively associated with the

d 2l RN h' .{hat th
fg[ :?n?:lgnengc ani sm E&%kg ; hml\ lC 5{]9(%%1% %ﬂcé éi‘g‘gﬁﬂaéﬁ) én?sm
( 3|42j i s br le: eastudtcti(zol]ié ﬂm’tbbﬁ&aﬁﬁ]ﬁwéﬂ fBvdralyof tik: (ﬁﬂlﬁﬁﬂﬁistdﬁaﬁ'c@ﬁ&cpinﬁshe
sol der balls
St) for engagement by one of the wedges (64) of the spreader plate (60).

5. The bum-in socket of claim 1, wherein said jaws (56) are configured for engaging the
sides of said solder balls (24) at locations spaced from distal ends of saxd solder balls
{24) beyond the widest cross-sections of said solder balls (24).

6. The bum-in socket of claim 1, wherein said actuating cover (40) is operatively
associated with the spreader mechanism (34) and the rétaining mechanism (38) such’
that the retaining mechanism holds the IC package (22) while the spreader mechanism
(34) is released to allow the opposing jaws to engage the sides of the solder balls (24)..
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