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H GH TEMPERATURE OPEN ENDED ZERO | NSERTI ON FORCE (ZI F)
TEST SOCKET BACKGROUND OF THE | NVENTI ON [ 0001] This

WO pwengidon rel ates generally to the testing of PCT/US2006/046798
electrical integrated circuits, and nore particularly
the invention relates to sockets for receiving
packaged integrated circuits for test purposes. [0002]
The packaged integrated circuit typically includes a
pol ymer or ceran1c hou5|ng for a sem conductor chip

Ca

oG TR SR BN SRR ISR EION

chip. In a dual EQRG HEEX LS THOCKIE el ectri cal

| eads are arranged in two parall el rows with the |eads

D 5ol osed i n GACKERIGHPOE PHE LS e

Di sclosed in U~S 6Ft #g—r?ujégt est
[060tk Sthisviivehtiomodlatde gerdrall w ars thet tmturgem!bﬂe&nbalwmmmated circuits,

anar surf ran ermt relative latera

ool FiHE DA ER AR B RGO FERE e amier Eeoune packaged

infegedtad eirsuippor tesepddpbas. @ plurality of hol es extending

ret hrough fot receiving the integrated circuit
lobgflkfb% paghpged pHesrated| eirpiHt teRically iteflpdey Aepplymer or ceramic

hoRER ﬂ)@ Asdriefndcidt Hip vk eRbtrt1 ks %xteﬁﬁ%gsﬁﬁﬁn@xe package,
s a contact support and has a plurality of

nembe
W’é’@htaa% elecicrl garnactedde the sepirsadugtoxelipodh @i bl wi-tine package
(D186 kg %lécﬁ?&? lé’é{ﬁg Qr@arpﬁfé%QQH HN% a?%f‘é‘l &8s WL :leads depending

reffoved fromthe support. nenb e contacts
freithabptorhref shehgaimrent vvlth the package | eads after

1005) FREAREE o 18 gk o SR Ik RePABIET VBB fppiages at teast

twposichiene daving g:rlaxmtemrfaneat berasgaiotud pamimib eélan& hattfa@ movement

Q0 arranged in_.ali nt. wth the holes i
o Pe B Gl PRHRRE! QB IR ds et e OBy a0 et plurality of
hdleserabadihg thelet AghSUE Fecabrifg GRMnIEREAI8N c5 6 @a@ y 1&4@1@ Each
t pl anar. surfaces can be trans|ated |aterall
h%%g?@' IR #7% dAgaeRitg & ked prith dpimahas nRi fqaicq heThe second

m¥nber FONEGREG- subfOR 2hd WAL lag1hRgit 8? Eomack atralasy {:U B¥ §flspaced

successful for use in testing packaged integrated
jugtapesitips wifihpackpgasleads vhge atnaskagess dsered éo s removed from the

sup BB M EALEL SThS 06kELs VMYBRYe o BHEa I NN Nine package leads

after the package is inserted.

[0004] In a preferred embodiment, the plurality of contacts comprise wires positioned
in grooves in the second member with the grooves arranged in alignment with the
holes in the first member. The two members are joined by linear translation device
such as a cam mechanism whereby the two planar surfaces can be translated laterally
for engaging and disengaging the package leads with the wire contacts.

[0005] While the test socket has proved successful for use in testing packaged

integrated circuits, the present invention is directed to an improved test socket.

SUMMARY OF THE INVENTION

{0006] The test socket in accordance with the invention has open ends to permit the

insertion of packaged devices with different widths and pin counts. Moreover,
different packaged devices can be placed in series (front to back) for simultaneous

test.
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[ 0006] The test socket in accordance with the

i nvention has open ends to permt the insertion of
wpamkagKi devi ces with different widths and pi PCUS2IE046798

Mor eover, different packaged devices can be placed in

series (front to back) for simultaneous test.[0007]

The socket includes a support franme for two plates

with sliding guides to pernit relative sliding between

the two plates of the socket. Preferably, the frame is

t [ ] t on. .
(OTFTER} 2075 BERaS: 3 SpPhraath A dwg: PR Ly Bine suices 10
ped@vﬁ rehtiverafidingbiogtiveen fleave plagsarfithacbskes.uPhefagbii, tBS frame is
eh are e ed by l.eads after a device is nounted

m%\é%ilfch?%ttglﬁp&qg ergacﬁ%n{lﬁe two plates are slid relative
[00@8]eAcdopq¢uncerhas [HO0BXpr fd'aaeivaﬂg bidefoffa0packbi sl 8€vide, Rhat bottom

udes a Ia er | ever handl e ich reduces .
P‘ﬁ‘ﬁfi?? EaPaps e AnwirEd YF é%%gﬁaﬁﬁxwﬁbéé%@s AHEY  GAYige issmounted
orl the3oP pRECHEChc QWO QUL slid rOBAVE Rfedch JQVI ded at

the | ever | ocking point to reduce or elimnate

(ORI Ie e P triog € i plats inghdesn. lm[geotp@]:r qhkandle which reduces
pHyBi¢aN Fdr@é‘ n@éﬂédqgf @&éa%ﬂfﬁqgﬂ@ %ﬁ&' %&Ftla&t}g engQfon e%‘fg ed %ﬁlbodlment a

nmore readi|ly apparent om t oW ng
begEng s ptcr\@ﬁeChhfdthapm dedking apimt twlleiuc’ea:keﬁnnvmath nhdterial friction
anQr(p%H&gl onBRI EF DESCRI PTI ON QF THE DRAW NGS [ 0011]
re 1 1s a perspective view of a test socket in

(OQEQ]OTU%IWHW!DH rnd mbjetban] fentres fthdrbe will batmiaa readiBnapparent
|t eiving or, for discharqging t ]
pac‘l@a g‘ g S{éﬂf %%%f%g’(tm [ i 3PP 3 rQal i‘é’gﬁn taken with the

drpmrgaectlve view of the test socket of Figure 1 in a

cl osed position for device testing. [0013] Figure 3 is
a bottom perspective view illustrating the frame with

sliding gui GRIMMDESERIFTIONDRITINE PRAWVRYGREt ween a

bottomplaté Wth wre contacts and a top prate for
00 Hbigrrad the peispectiygi vew Ph a festt waskels it legeordhnce with one

enibdi#@ndof {hgquéénnohgtﬂ fafl og)feh %ogﬁloﬁxf% 9%2%&{1){ E%Po%ccfléc%grgmg two

view of the test soc ure
PSS GeTiEN fOReTHE PREFERRED EI\/B(DI MENTS [ 0015] Fi gs.

[Og%%]or aﬁ%? ijswp? ﬁ) SX) ct\llxlfee%e\xp fofathteetségt 5% ?{léte tof quure 1 in a closed

position for device testing.

[0013] Figure 3 is a bottom perspective view illustrating the frame with sliding guides
which permit relative sliding between a bottom plate with wire contacts and a top
plate for supporting the test devices in the test socket of Figure 1.

[0014] Figure 4 is an exploded perspective view of the test socket of Figure 1.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0015] Figs. 1-3 are perspective views of a test socket in accordance with one

embodiment of the invention in an open position for receiving or for discharging two
packaged devices for test, in a closed position for device testing, and a bottom
perspective view of the closed position, respectively. Fig. 4 is an expldded
perspective view of the test socket of Fig. 1.

[0016] Consider now Fig. 4 which is the exploded perspective view of the test socket
for holding devices under test (DUT) such as dual in-line lead integrated circuit

packages (DIP). The socket includes an upper plate 10 having a plurality of holes 12
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enbodi nent of the invention in an open position for
receiving or for discharging two packaged devices for

W e®y/08144 a cl osed position for device testi ngPCHOB086/046798
bott om perspective view of the closed position,
respectively. Fig. 4 is an expl oded perspective view
of the test socket of Fig. 1. [0016] Consider now Fig.
4 which is the expl oded perspective view of the test
socket for holding devices under test (DUT) such as

e | : ; . . Py
et R 50 o RS 6 BB ALEHIOA ot o o
aquormabdatey DIPs hdl diffefedt ovidthec eAvibatpnh edats Bf irmlideP.a pheality of

hol are .arranged in a.plurality. of..r to . .
18 g gHSEIE THOPEPn i fietiange e Rt RE%D abBuatg with the wires
cokdadting! 1edes ol tht WIRL | THe QFired dréSpokionsdi &dtodsNgrooves in plate 14

operation are interconnected with test apparatus with
which agepaEnadgin lgeds sigendingidireueh yppeppiate fhe wires are

[00Q9] i PREELALEABSAUHBRMAS Do BhA12 cAf bWRkfdhic and are mounted on
accommodat e | eads extendi ng t hrough upper plate 10.

a rpgalie framprodtiberies sosbeidi et 58 phaserws02@ dastan template 10 to
i d tallic

PSLOSEAT S e AR YRSt AL A%t LAy o

sliding guisles et flapgds2PRhich redvavesfimyrges 25fofdmitont pleter M. | Brame 26 is

i ' 4 ich, define i di i des. or
b B e R IEY E B SRRl el G e 26,
[0D48] Br arell@6r levef 33 irehetts holds Gdtwhichlsitton digothycasiapeds fastened

i ch exten r ou hol 30 in frame 2 018] .A )
o Bt DS Tl A <1ed 01 e 6 37 mis el iy st i Tesporeato rail 22
afd vRbwbealdtfi@s ndb chast ofadild 02bidtnm @ abmelds. A Fadl follower

40.in frane 26 i s nted on shaft 42 fastened to rail
begsing 15 mghated qna%q"é%a‘fz ’Fdﬁsdé‘ﬁéa&g’ Brosiafinesrasls 22avhgy grgaged by

cd® shitad s 26f hAgiam f ol | ower bearing 44 is nounted on
shaft 42 for laterally translating rails 22 when

[918hgbe sopketanrayiddsas dousr oinchavidére a@gatigro008} oFhlsandle, which
i ﬁtlfigse Uit B QIgr UIQ1+ 1
SR PRI R AN AR S 00 B e v
engagdddldsy @ open) the swkeaatleribpershandhe dam dolewet bearing 44 is
en e (¢l ose or en) the sgcket during.use,. The cam .
PPt IR goda5F ol G BEnTat FRSPUVER P o radation
dypingéachaisel i m nate material friction and degradation
' each .use, [802&% I.n operatiqn, the bottom pl ate
iR 08 SPFRUDR, MeboRcal Biteo Butieadtbely FRBE g sccured o a
reREivirig piri el GitchittbRardiwivhtsaveray s abgis AP PREEE 8breWs. The discreet
| aced, screws. The di screet
contact wires in the bottom plate can contact exposed contact pads of the printed
circuit board when the socket is mounted to the board. The top plate 10 receives the
DUT and is moved laterally as the lever or handle is actuated which presses the DUT
pins against corresponding contact wires. This action creates an electrical contact for
the DUT to the socket contact wires.
[0021] Fig. 1 shows the test socket with handle 32 in an open position for receiving or
discharging DUTs 50. A kickback spring 48 is provided between the shaft of the cam
follower bearing 44 and the shaft for pivot bearing 36 to force the upper plate 10 to
return to a fully open position for receiving or discharging a DUT, thus not needing
the user to manually move the bottom plate into an open position.
[0022] It will be noted that the socket is open ended for extended package size

acceptance. Each of the rows of receptacle holes in the top plate is uninterrupted
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contact wires in the bottom plate can contact exposed
contact pads of the printed circuit board when the
W@ omRes$14646 nounted to the board. The top pl at ePADUS2006/046798
receives the DUT and is noved |aterally as the |ever
or handle is actuated which presses the DUT pins
agai nst correspondi ng contact wres. This action
creates an electrical contact for the DUT to the
socket contact wires. [0021] Fig. 1 shows the test

it 2 10N open pasition for
AR By 0L PR A EBER: PR B o 78 sk
a]lgmpﬁmB@ibdr (01313 Mﬁle\nid;t]]h] paﬁ?@éd defictd) gegaaiwéscﬁéﬁgam Ip]in count, to be
earing .44 an e, s t r pivot bearin .to force .
tept, %E@? S%‘ﬁ‘&?‘et@ 81sp llodes ok ersnt BRKPEEHERVISES e Peplaced in
sdridh, HRBEHY bAgk,Ofor HimGhakddudFest daUllusirhdd iNOFigQediTAE packaged
the user to nmanually nove the bottomplate into an

deiess ¢dd pisenbe ponpiqd side iy sidebuignebist trabodimens gk etould be
lilntte@RE BoG RALHidtR a8 LB G H; PRGK B Rostr ZRe AFRERRE @&fventi onal ZIF
Each of f I I p plate

of the rows of receptacle holes Iinthe to
sqaket deshgre whinht acgrvnedairipiskpse sizbvup te s pinf caume that the sockets

Thij ' e f F .
ook 2 DRl SRR 06 5B, A IRRKRL o e
comgatidhadsiesigh. t heir pin count, to be tested on this
: I [ ] for. diff t k d. devi
[t?%%!k)gtl%l atshgwg ?hé esg:c%%’of?l?lghlll ngez%%gaézog?tgo% néndie 33°and cam

ced'1n’s
swifane| 4oenging @st followtd besitihgt4adaridimbivihg tbp plite 10 laterally with

, ed. devices coul d al so_be nounted side by side,
ﬂ%ﬂ?bi °3d5i0saERB ARt WiTRT of I%G&P%I“ISe linited to 300

[0a24] Wi €l t3his Rk gESiewdtithe test §0kBEINGRA LIRS BEsitbh B ter.
conventional . ZI F socket desjgn which accomobdat e

[(Wrordge Brizde e Fdnrlals shiding aridenaf theéest serst én gpeordance
wWiBSthe R8¢t nkiBh miEh Bed ek Ak Sfbféakhémlgf pRGRRS %%g%] @rfponents

not acconmodated in the conventional design.
oFplaptesduetowmeabipicgbetkessesodt Higly teniparatuge end et hpodling. oRrevious

. i .o R

AR ¥ bR Sy BB Bt SR DI B PR e o i
teDiperitesds ragpgagidngosiomdea diindlimge sFarfthdrh thesiook ettuafi@O gdkhanism

Fig. .3 1s a hottom.view of .t.he test socket in the )
agtsont eyt P ROt o Modferiqly Syt ay A8GAHS ovFr ime neing use at
highckepipataturs$,i aidnhegpforteued sbdk@t Faikire 3106 k6lope electrical contacts

accordance with the invention mpimzes the rijsk of
SBRCARAGENS! PRECLERE: (S Diaime RolBoRRTPESDICpstiBs under tost
Peligoudso d@%rhﬂ Rb¢lreBéd @S 8 Sspainghh@BhiBSRefAnHiftafNthe necessary

user handling. Previous designs have been susceptibl e

PESSBP ERAEE ngS%éPb FoRj2ef wirey and chp WE rine whileningtgst at high

temperatures.

[0026] While the invention has been described with reference to a specific
_embodiment, the description is illustrative of the invention and is not to be construed

as limiting the invention. Various modifications and applications may occur to those

skilled in the art without departing from the true spirit and scope of the invention as

defined by the appended claims.
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tenperature stresses and from user handling. Further,

t he new actuati on nechani sm does not rely on
w@eoposat s or material s that may degrade overPeT/mg2006/046798

during use at high tenperatures, and therefore cause

socket failure due to open electrical contacts from

the socket contact wires to the pins of the packaged

| C device under test. Previous designs have relied on

a spring nmechanismto maintain the necessary pressure

between the socket contacicpifgg and the DUT pins

while in test at high tenperarures. [0026] Wiile the
Whasigeldimadlbas been described with reference to a

speC| f] P

e§ ?lﬁ%ﬁf&gﬁggé%m%@epa‘égég& E{égﬁﬂe& ?uédl Hé&é@ﬁé&fﬁ‘g a

plbraﬂmty Df]@aﬁd’l@dﬂiﬂiﬂg’l thepefrodagdid ssckrd ckmﬁpnang ons and

applic occur. totho lled in.t

o hOUA B Bk G BT A R e PrELRAPegepal byvine o
plubgity BFRSIES ﬁﬁra&laﬁg iexld cRientiig fARAeREpstkakai Ms. CLAI VB

What _is clainmed is: 1. A socket for use in testing

pac kB2 #PcPRe Byhes daringd piprakisy PE@IW&WW@S&%PWI}& the leads,

th@fﬁr&t%@i%e@c?ﬂderﬁ%%rstd&ﬁ{gei&é}{ﬁed%@b&x&@%fﬁiv&%ﬂt&hﬁﬁnon
first nmenber for receiving an integrated circuit

thS%@@Iﬁage and having a plurality of holes for receiving
| eads, §§i&>§8ﬂ' éf”& éﬁ?st%ﬁ& Kagsd rRéx?ﬁ'eé %ﬁ@ﬂ%lﬁ@ﬂ?%ﬁldes for

havi ng a "plura W re contacts for engagi ng
pdrenting rtlabveé Iart@al lalntios bcbw@n rkh@rﬁmt snde¢aopd annmalmge trotroa device
r-al er
logaﬁ)é).\gloorafi p?Flalror{el eréa%lﬁ ead r&g% E}x ‘glﬁﬁs to z)dgvdce test

posnilﬂxtmdha@ dgwuice e&dfswng@gr tlhﬂamlresgtheeshpporv Erahmtferther including a

oiiRip REmERIFGIY Guresk e N TaAGPE: As0Tons HoRo R T

erffagh@ahé becowtd hesnbe, thedewrtRidggsivoally Iatth@ﬂ:dvtb ©h€ portlon of the
devi ce | eads engage the wires, the sup '

firstpomvion and éﬁmﬂwr%mf prd corgastinedhe H§F§ Pela}WOéwggﬁ.th@relatwe

lated thbfist béTRBBEhe BrsERERIMr Q&T me%ec&{wlﬁbﬁ@le} ¥n&ngagi ng
t he second nmenber, the |ever bei ntgﬁ pivotally attached

to ofka jsswel wanshitionteveriivatalip aita dé@@es@epm fisore foon
nm?t ?%?{f\ﬁe 158, l@x@ot%@é Bgy meq{}s 281d' 5%'9&{({ mteﬁ!%ers.
relattve t er and

eral notion et ween t rst ne
2t he $bhesrakehandedmeddoaydclaim 1 wherein the qne portion is the second

portion.

3. The socket as defined by claim 2 wherein the first portion of the frame
includes two rails, to which the first member is attached, the rails defining guides for
slidably receiving the second member.

4. The socket as defined by claim 3 wherein the lever has cam surfaces, and the
two rails have cam followers which are engaged by the cam surfaces when imparting

relative lateral motion between the first member and the second member.

5. The socket as defined by claim 4 wherein the first and second members are
ceramic plates.

6. The socket as defined by claim 5 wherein the support frame is metal.

7. The socket as defined by claim 4 wherein the support frame is metal.

8. The socket as defined by claim 4 and including bearings as the cam followers.
9. The socket as defined by claim 4 wherein opposing ends of the socket are

open to permit insertion of packages of varying length and varying number of leads.

5



10

d) a lateral translation |ever pivotally attached to

the support franme for inparting relative |atera
wordo7osi4bet ween the first and second nenbers. PCT/Ukm®06/046798

socket as defined by claim1l wherein the one portion

Is the second portion. 3. The socket as defined by

claim2 wherein the first portion of the frane

includes two rails, to which the first nmenber is

attached, the rails defining guides for slidably

ool BRI FEFRRS TS s UGIBRH 3 AR A s con

betingertesll Is have can1fo||omers which are engaged by the

cam ive |.at.e no
et wbbhodiket 13 retEabr o E RE Bt Bk RisaR bOhycsea
beb 6 LiheTH st Bf BndtheGeddt fortidaroFitie suppoftiffadie ﬁhﬁzh urges the
second nenbers are ceranic plates., 6. The socket
firgeporiion oéyh%ﬁevﬁmt%r%te.aﬁ oPra PORIHOBY hefith A ol is not
engagddl€ socket as defined by claim4 wherein the
support frame is netal. 8. The socket as defined by

12| ai Fhe seaket pndafined iy deim 1 Ndsreis thawirenaf the|spemsigember are
[
co%f gupe%r t%%héé:?ltls%ag é#l%géééglgctg%aﬁgg%ﬁr}n a P‘h:ﬁ%g erc‘f'rtc?fg %ngcﬂgh which
thpao&a@esnbénummyﬂng | engt h and varyi ng nunber of
ead 10 The S n a y@ey
14pl ur EP £ y eTt 4 eglﬁgé dcelg?l](;: els&ggn gﬂei iﬁ@ggtl %lis'@ r%mber are
axsanyeétmapardle&ll med; fmy retaiimgdleads ffons tahdaral iindingdintegrated circuit
ring connected between the first portion and the
p%%%%%d portion of the support frane which urges the
first portion of the frane to return to an open
posi tion when the camfollower is not engaged. 12. The
socket as defined by claim1 wherein the wires of the
second nenber are configured to electrically engage
el ectrical leads on a printed circuit board on which
t he socket can be nmounted. 13. The socket as defined
by claim 1l wherein the holes in the first nenber are
arranged in parallel rows for receiving | eads froma
dual in-line integrated circuit package.



