H GH TEMPERATURE OPEN ENDED ZERO | NSERTI ON FORCE (ZI F) TEST SOCKET
BACKGROUND OF THE | NVENTI ON 5[ 0001] This invention relates generally to the
testing of 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 ceram ¢ housing for a sem conductor chip with electrical |eads
extending fromthe package, 10 which are electrically connected to the

sem conductor chip. In a dual in-line package (D P), the el ectri cal |eads
are arranged_in two parallel rows with the | eads depending fromthe bottom
of the housERGH ABMPERATURE QOREN ENDER ZBRO EYSERTIQN: t est
socket which includes at FORCE (ZIF)TEST SOOKEY anar surfaces arranged
to permt relative |ateral novenent 15 between the two nenbers. One nenber
i s a package support and has a pluralit of hol es ext endi ng therethrough
for receiving the integBAdENCGROUND QF JHEINVINEION,h hol e has

suf f 5Ci eqObO%] ZEhit SveRfish YalaRs gRAG M tB tHé ws ?ré%é&ﬁ-léaﬂxﬁ@ nd
menber is a contact support and has” a cont act arrange *to be
i n spacedd unergppgiticubmlynithe ipuentinge rﬁg&ﬁﬂs tw\/rﬁ@nk@ts phek speiving i prokagatl i nt o
or renowv - nber. The contacts are slidable into
engagemﬁ%%éﬁ]ctrﬁstgggzz%g%ea S after the package is inserted. [0004] In
a pref eri0882k¥bodparkaged tnfegptad inctiy Hpimblyt ichsies cnmalmremioreserpmds t i oned
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tr arinﬁl atwhichdew iehetrically connected to the semiconductor chip. In a dual in-line package

(DIP), the electrical leads are arranged in two parallel rows with the leads depending
from the bottom of the housing,
[0003] Disclosed in U.S. Patent No. 6,179,640 is a test socket which includes at least
two members having plenar surfaces arranged to permit relative lateral movement
15 between the two members. One member is a package support and has a plurality of
holes exiending therethrough for receiving the integrated circuit phckage leads. Each
hole has sufficient size to receive a lead with minimal or no force. The second
member is a contact support and has a plurality of contacts arranged to be in spaced
Juxtaposition with package leads when a package is inserted into or removed from the
20 support member. The contacts are slidable into engagement with the package leads
after thie 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
25  such as a cam mechanism whereby the two planar surfaces can be translated laterally
for engaging and disengaging the package Ieads 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.

30 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. '




25 such as a cam nechani sm whereby the two planar surfaces can be
translated laterally for engagi ng and di sengagi ng the package | eads with
the wire contacts. [0005] Wile the test socket has proved successfid for
use in testing packaged integrated circuits, the present invention is
directed to an inproved test socket. 30SUWMMARY COF TI M | NVENTI ON [0006] The
test socket in accordance with the invention has open ends to permt the
i nsertion of packaged devices with different wi dths and pin counts.
Mor eover, different packaged devices can be placed in series (front to
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testl socket I n accordance with one errbodl ment of the invention in an open
posilli orfsfegradation ng or for discharging two packaged devices for test.

[0010] The invention and objects and features thereof will be more readily apparent
from the following detailed description and appendéd claimms when taken with the

drawings.

15 BRIEF DESCRIPTION OF THE DRAWINGS
[0011] Figure 1 is a perspective view of a test socket in accordance with t;ne
embodiment of the invention in an open position for receiving or fér discharging two
packaged devices for test. :
[0012] Figure 2 is a perspective view of the test socket of Figure 1 in a closed
20  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.
25 | ‘
' 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
30 perspective view of the closed position, respectively. Fig. 4 is an .exploﬁed

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 2 plurality of holes 12
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[0012] Figure 2 is a perspective view of the test socket of Figure 1 in a
cl-osed 20 position for device testing. [0013] Figure 3 is a bottom
perspective view illustrating the frame with sliding guides which permt
relative sliding between a bottomplate Wth wire contacts and a top plate
for supporting the test devices in the test socket of Figure 1. [0014]
Figure 4 is an expl oded perspective view of the test socket of Figure 1. 25
DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENTS [0015] Figs. 1-3 are
perspective views of a test socket in accordance wi th one enbodi nent of -the
I nvention in an open position for receiving or for discharging tw packaged
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bearing 44 is nounted on shaft 42 for laterally translatlng rarls 22° when
engakfed m@aﬁﬁ%%aéhaw@eéfz handl e 32. [0019] The socket provides a | onger

and wi de [ [ ant | du di st al
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provided as the lever locking point to eliminate material friction and degradation

20  during each use.
[0020] In operation, the boitom plate can be directly mounted or secured to a
recejving printed circuit board with several strategically placed screws. The discreet
contact wires in the bottom plate can contact exposed contact pads of the printed
circuit board when thfe socket is mounted to the board. The top plate 10 receives the
25  DUT and is moved laterally as the lever or handle is actuated which presses the DUT
pins against corresponding contact wires. This action ereates 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
30 follower beariﬁg 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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20 during each use. 100201 In operation, the bottomplate can be directly
nmounted or secured to a receiving printed circuit board wth several
strategically placed screws. The discreet contact wires in the bottom plate
can contact exposed contact pads of the printed circuit board when the
socket is nounted to the board. The top plate 10 receives the 25 DUT and is
noved | aterally as the |l ever or handle is actuated which presses the DUT

pi ns agai nst corresponding contact wires. This action creates an el ectrical
contact for the DUT to the socket contact wires. [0021] Fig. 1 shows the

test socket with handl e 32 in an open position for receiving or discharging
DUTs 50. (gontigurpaldr boph ends ofdbe soghiebtardelate Sthie uniqui deatie for ofZIF Iseckedm 30
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series, front.to gfg k. for éi mul t aneous test as illustrated in Fig. 1. The
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enbodi rreag,n{,éﬁiﬁgnmgsfhpe limted to 300 m| w dth packages. This is to be
contrasted with the conventional ZI P socket design which accommodate
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gul dleSS Onvi{hht‘fwtﬁ%énﬁ%%cmmlkEt'rml'znes g%rs %%ereakage of the socket cerami;: components

or plates due to mechanical stresses at high temperature and user handling. Previous

designs have beén susceptible to breakage and warping of ceramic parts due to high

temperature stresses and from user handling. Further, the new actuation mechanism
- does not rely on components or materials that may degrade over time during use at
20 high temperatures, and therefore cause socket failure due to open electrical contacts
from the socket contact wires to the pins of the packaged IC device under test.
Previous designs have relied on a spring mechanism to maintain the necessary
pressure behvef:n the socket contact wires and the DUT pins while in test at high
temperatures.
25 [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.
30




15 with the invention minimzes the risk of breakage of the socket ceramc
conponents or plates due to nmechanical stresses at high tenperature and
user handling. Previous designs have been susceptible to breakage and
war pi ng of ceramic parts due to high tenperature stresses and from user
handl i ng. Further, the new actuati on nechani sm does not rely on conponents
or materials that may degrade over tCEHAIMS i ng use at 20 hi gh tenperatures,
and therefore cause socket failure due to open electrical contacts fromthe
socket contact wires to the pins of the packaged |IC device w der test.

Pr evi o¥radéselgimedtigve relied on a spring nmechanismto maintain the
necessary pressure between the socket contact wires and the DUT pins while

in test at high tenperatures. 25 [0026]. Wiile the invention has_been,
descri Bed wi highdemperafue sogket faruseiin festing s garkaged integraied gizeuit davicshaying a
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skilled in the art without departing fromthe true spirit and scope of the

i nventi on as) aéifstmsnbey forireceayipg anl integriteil eircuigpackagemvkhaving a plyradityofed i s:
1. A high,t erat.ur ocket ..for. use in.testing a packaged integrated

circui %Okégﬁrgcﬂwsﬁe@ﬁie%tfﬁ%$ﬁf’? PRE¥EE ext endi ng therefrom said socket
conpri si ng: a) a first menber for receiving an integrated circuit
package and bhagecogd angmber hhvihy aplurhiétyed wirr contaetsi for ergpapmadie keads o firgt f r om
t he package, b). a second, nmenber. having a plurality of wire contacts
f or en@agg?f@néﬁgm‘@%@mawmgw&@@m teral s lation rranged to
pernmt relative lateral translation thereof, c) a support franme for
the first arylasasRRdraRaRe s fRfarndyboidi Membets 488 ifchidiMeuTtés foP Perhfiftili Ve

| ateral notion between the first and second nenbers from a device

| oad/ um¢lative lpiszal mationhigbyeendbs firsbandsegendimembersdioga a devipe logdualpad positigeyi ce
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second tipowires) theuppore fany fenladndhgdihg e fisg portibnphybieslly engagingrthé fitst ansl at i on

| ever being pivotally attached to one &grtion of either the first portion

or t he mcERlsHA §96004 RaTtian physically engaging e segond memaher; latesal teanslgtion leker 1 st
N . . ; . T bt
Phe. 1 weftl phvifalhPAEEAe o BB drBRRE' i Rt bBteRhlof e BoShorBy it Det veen

t r ans| @ontactirgethie vther patiah oy cithctr Hehfdt patidiner the geomnt pbrisoneto fimpart theatlating

relatiye lateral notio tween the first d second, nenbers wherein
Yateraf‘ motion between R’leti‘lerst member and the seoor?({l member, and

d) the lateral translation lever pivotally attached to the support frame for imparting

relative lateral motion between the first and second members
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; and

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 and wherein the lever is configured to press the

integrated circuit package leads against corresponding contacts of the second member.




the first portion of the frame includes two rails, to which the first
menber is attached, the rails defining guides for slidably receiving the
second menber; and the | ever has cam surfaces, and the two rails have
cam fol |l oners which are engaged by the cam surfaces when inparting relative

the | ofer | IOEARNEE Grimeq by L | WRTPR BLF g0 SEpe e pRBA bRl

agai nsipl£& r espondi ng contacts of the second nenber. 2. The socket as
defined by claim1 wherein the first and second nenbers are ceram c pl ates.
3. The socket as defined by claim2 wherein the support franme is netal. 4.

The sogket Fhedsdlen@ddRhed bgichirh 2MiBérBinthé SpoHFR@Id iskicdle i s netal . 5.
The socket as defined by claim1 and including bearings as the cam

followers. 6. The socket as defined by claim21 wherein opposing ends of

the soagket ghe segRNad defitRd Bylcldimsewhérein (B¢ sippeldaat: 9meral Yi ng | ength and
varyi ng nunber of l|leads. 7. The socket as defined by claim®6 wherein a

plurality of packaged devices can be inserted. 8. The socket as defined by |

claimj, andmursbék%fgdd&ﬁdédibggla&nqmddnﬁclﬁaﬁg%&_ﬁfgsa@mm& follewess! St portion
and the second portion of the support frame which urges the first portion
of the franme to return to an open position when the camfollower is not

engaged. 9 ThékeckepsKddfined bsleidichkvhé{'eiEa'@FﬁBiﬂg eliRoTile doldRket\ird Gi5enab pbidsit
second nmenber are configured to electrically engage electrical |eads on a
print emmmf@a@@aﬁw%vmgmg%@dswesn@@hﬂb&bﬁ@ﬁm ed. 10. The socket
as defined by claim1l wherein the holes in the first nenber are arranged in

parall el rows for receiyvi n% | eads froma dual  in-line integrated circuit
packagé: The socket as defined by claim 6 wherein a plurality of packaged devices can be inserted.

8. The socket as defined by claim 1 and further including a spring connected between the
first portion and the second portion of the support frame which urges the first portion of the

frame to return to an open position when the cam follower is not engaged.

9. The socket as defined by claim 1 wherein the wires of the second member are configured
to electrically engage electrical leads on a printed circuit board on which the socket can be

mounted.

10.  The socket as defined by claim 1 wherein the holes in the first member are arranged in
parallel rows for receiving leads from a dual in-line integrated circuit package.




